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Ludwik Hirszfeld (1884—1954), born on August 5th 142
years ago, was a prominent Polish physician, immunolo-
gist, and microbiologist. In the world of medicine, he
will be remembered for his fundamental contribution to
discovering the principles of blood group inheritance
(together with Emil von Dungern), introducing the ABO
blood group nomenclature system, and establishing dif-
ferences in the distribution of ABO blood group types
among populations (together with his wife, Hanna Hir-
szfeld). In Serbia, he is remembered as a volunteer doc-
tor who joined the Serbian Army in 1915 during World
War I to help suppress the epidemic of typhus, which by
some estimates claimed around 300,000 lives. Under
those extremely difficult circumstances, Ludwik Hir-
szfeld discovered one of the causative agents of paraty-
phoid fever, the bacterium Salmonella paratyphi C, later
named Salmonella hirszfeld:.

Ludvik Hirsfeld (1884—1954), roden 5. avgusta pre 142
godine, bio je istaknuti poljski lekar, imunolog i
mikrobiolog. U svetu medicine ée ostati upaméen po
fundamentalnom doprinosu otkric¢a principa nasledivanja
krvnih  grupa (zajedno sa  Emil von Dungern),
uvodenju nomenklaturnog ABO sistema krvnih grupa i
utvrdivanju razlika u zastupljenosti ABO tipova krvnih
grupa medu ljudima (zajedno sa suprugom Hanom
Hirsfeld). U Srbiji ga pamte kao lekara dobrovoljca koji
se srpskoj vojsci u Prvom svetskom ratu prikljuc¢io 1915.
godine kako bi pomogao u suzbijanju epidemije pegavog
tifusa, u kojoj je po nekim procenama stradalo oko 300
000 ljudi. U tim izuzetno teskim okolnostima, Ludvik
Hirsfeld je otkrio jedan od uzroc¢nika paratifusa,
bakteriju Salmonella paratyphi C kasnije nazvanu Salmonella

birszfelds.
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Endocrine-immune interactions in Hashimoto’s thyroiditis and human
papillomavirus—induced cervical cancer: the role of Epstein-Barr,
hepatitis C, and hepatitis D viruses in shared pathogenesis

Endokrino-imunolosSke interakcije u HaSimotovom tireoiditisu i karcinomu
grli¢a materice indukovanom humanim papiloma virusom: uloga virusa
Epstein-Barr, hepatitis C i hepatitis D u zajednickoj patogenezi

Danijela Bubanja-Petrovi¢”, Mirjana Tani¢ Slavi¢'

*Health Center “Dr. Nika Labovi¢” Berane, Montenegro; 'Clinical Hospital Center,
Kosovska Mitrovica, Serbia

Abstract

Hashimoto’s thyroiditis (HT) and human papillomavirus
(HPV)-induced cetvical cancer (CC) are distinct clinical en-
tities; however, their etiologies share several pathogenetic
mechanisms related to immune dysregulation, endocrine
disturbances, and chronic inflammation. HT is an autoim-
mune disease characterized by lymphocytic infiltration of
the thyroid gland, autoantibody production, and progressive
tissue damage resulting from a persistent inflammatory re-
sponse. In contrast, the development of HPV-induced CC
depends on the virus’s ability to evade host immune surveil-
lance, thereby enabling long-term persistence of the infec-
tion. Increasing evidence suggests a potential role of other
viral infections, particularly Epstein-Barr virus and hepatitis
C virus, in the development of autoimmune thyroid diseas-
es. The underlying mechanisms include chronic inflamma-
tion, molecular mimicry, and impaired immune tolerance.
Furthermore, thyroid hormones and the sex hormones es-
trogen and progesterone play a significant role in modulat-
ing innate and adaptive immune responses and may influ-
ence the persistence of viral infections. Although there is an
overlap in the immunological and endocrine mechanisms
involved in these conditions, current evidence remains in-
sufficient to confirm a direct association between HT and
an increased risk of developing CC. Further experimental
and epidemiological studies are required to elucidate the po-
tential relationship between HT and HPV-induced CC.

Keywords:

autoimmune diseases; hashimoto disease; hepatitis
viruses; human papillomavirus viruses; risk
assessment; uterine cervical neoplasms.

Apstrakt

Hasimotov tireoiditis (HT) i humanim papiloma virusom
(HPV)-indukovan karcinom grlica materice (cervical cancer —
CC) razliciti su klinicki entiteti, ali u etiologiji obe bolesti je
nekoliko zajednickih patogenetskih mehanizama povezanih
sa poremecajima imunskog 1 endokrinog sistema i
hroni¢nom inflamacijom. HT je autoimunska bolest koju
karakterisu limfocitna infiltracija Stitaste zlezde, produkcija
autoantitela i progresivno ostecenje tkiva zlezde usled per-
zistentnog inflamacijskog odgovora. Nasuprot tome, razvoj
CC indukovanog HPV-om zavisi od sposobnosti virusa da
izbegne imunoloski nadzor domadcina, $to omogucava
dugoro¢nu perzistenciju infekcije. Sve vise dokaza ukazuje
na mogucu ulogu drugih virusnih infekcija u nastanku au-
toimunskih bolesti stitaste Zlezde, posebno Epstein-Barr-
ovog virusa i virusa hepatitisa C. Osnovni mehanizmi
ukljucuju  hroni¢nu upalu, molekularnu mimikriju i
poremecenu imunolosku toleranciju. Osim toga, hormoni
stitaste zlezde i polni hormoni estrogen i progesteron imaju
znacajnu ulogu u modulaciji urodenog i stecenog imunskog
odgovora i mogu uticati na perzistenciju virusnih infekcija.
Mada postoji preklapanje u imunoloskim i endokrinim me-
hanizmima ukljucenim u ta stanja, trenutno nema dovoljno
dokaza koji potvrduju direktnu povezanost HT sa povisen-
im rizikom od nastanka CC. Potrebna su dodatna eksperi-
mentalna i epidemioloska istrazivanja, kojima bi se razjasnila
potencijalna povezanost HT i CC indukovanog HPV-om.

Kljucne reci:

autoimunske bolesti; tireoiditis, limfomatozni;
hepatitis, virus; papillomavirus, humani; rizik, procena;
grli¢ materice, neoplazme.

Correspondence to: Danijela Bubanja-Petrovi¢, “Dr. Nika Labovi¢” Health Center, Miljana Tomici¢a bb, Berane, Montenegro.

E-mail: drdanijelabubanjapetrovic@gmail.com
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Introduction

Hashimoto’s thyroiditis (HT) and cervical cancer (CC)
induced by human papillomavirus (HPV) are distinct diseas-
es; however, both are influenced by immune dysregulation
and chronic inflammatory processes. Evidence suggests that
viral agents, including Epstein-Barr virus (EBV), may con-
tribute to autoimmune thyroid disorders by modulating im-
mune responses (IRs), while HPV-driven carcinogenesis is
strongly dependent on host immune surveillance and evasion
mechanisms ! 2. Understanding the endocrine and immune
mechanisms of HT and HPV infections is crucial for clarify-
ing potential common pathogenic pathways % 3. This
knowledge may improve diagnostic and therapeutic ap-
proaches and enhance our understanding of the pathogenesis
of both diseases . In addition to HPV, EBV and hepatitis C
virus (HCV) may also contribute to the development of auto-
immune thyroid diseases (AITDs), indicating a broader spec-
trum of viruses involved %%,

Immunopathogenesis of Hashimoto’s thyroiditis

HT is an autoimmune disorder in which the immune
system erroneously targets thyroid tissue, leading to progres-
sive glandular damage and dysfunction * ® 7. The main path-
ogenic mechanisms include infiltration of T lymphocytes,
cytokine-mediated immune activation, and the development
of chronic inflammatory processes within the thyroid
gland *7. In HT, the immune system produces autoantibod-
ies, most commonly anti-thyroid peroxidase — anti-TPO and
anti-thyroglobulin — anti-TG, which contribute to thyroid tis-
sue destruction by targeting key proteins involved in thyroid
hormone synthesis and storage * 7. This persistent immune-
mediated inflammation results in progressive impairment of
thyroid function and reflects a state of immune dysregulation
that may influence broader immune homeostasis * 7. In addi-
tion, AITDs have been associated with infectious and envi-
ronmental triggers that may contribute to immune system ac-
tivation and dysregulation 8, highlighting the complex inter-
play between genetic susceptibility, IRs, and external factors
in disease pathogenesis. Some studies suggest an association
between HT and an increased risk of thyroid malignancies,
particularly papillary thyroid carcinoma; however, evidence
regarding associations with malignancies in other organs re-
mains limited and inconclusive &,

Human papillomavirus, immune response,
and hormonal modulation in cervical cancer

HPV is the leading cause of CC, responsible for over
99% of cases, with HPV types 16 and 18 being particularly
oncogenic °. HPV induces malignant transformation primari-
ly by evading host immune surveillance, thereby reducing IR
against infected cells. This immune evasion occurs due to
HPV’s ability to inhibit T lymphocyte and natural Killer cell
activity 2,

Hormonal factors, particularly estrogen and progester-
one, play key roles in the progression of HPV infection. Es-

trogen enhances the expression of cellular factors that facili-
tate HPV entry, promoting infection 2 °. On the other hand,
progesterone reduces T lymphocyte activity, leads to im-
mune dysregulation, and weakens the IR to HPV 20, These
hormonal influences, combined with HPV’s immune evasion
mechanisms, create a favorable environment for the devel-
opment of cancer 1. Additionally, hormonal fluctuations dur-
ing the menstrual cycle can affect HPV persistence and IR,
emphasizing the importance of hormonal regulation in CC
development 291213,

Immune evasion mechanisms by viruses:
Epstein-Barr, hepatitis C, and hepatitis D

Viruses such as EBV, HCV, and hepatitis D virus
(HDV) contribute to immune evasion, reducing the immune
system’s ability to identify and eliminate infected cells.
Chronic infections with these viruses can increase the risk of
developing malignancies. For instance, EBV can establish la-
tent infections and induce T cell exhaustion, contributing to
immune dysregulation, promoting autoimmune diseases
(ADs), including HT. Similarly, HCV and HDV induce
chronic inflammation, impairing immune tolerance and the
function of regulatory T cells, which are essential for pre-
venting ADs. By leading to immune dysregulation, these vi-
ruses foster environments that increase the risk of both ADs
and malignancies, including those linked to HPV infec-
tion 1416,

Viruses and the development of Hashimoto’s
thyroiditis

Chronic viral infections, particularly EBV, play a sig-
nificant role in the development of HT. Limited evidence
suggests a possible association between EBV infection and
AITDs, including HT, primarily through mechanisms of im-
mune dysregulation and molecular mimicry. Similarly, HCV
induces chronic inflammation that triggers auto IR, increas-
ing susceptibility to HT, while HDV may also contribute to
immune dysfunction and thyroid diseases 18,

Endocrine regulation, immune dysfunction,
and hormonal influence

Thyroid hormones and sex hormones, particularly es-
trogen and progesterone, play an important role in modulat-
ing IRs. Estrogen has been shown to influence both innate
and adaptive immunity, potentially enhancing susceptibility
to persistent viral infections such as HPV, while progester-
one may exert immunosuppressive effects on cellular
|RS 19, 20'

In the context of HT, altered thyroid hormone levels
may contribute to immune imbalance rather than general-
ized immunodeficiency. This endocrine—immune interac-
tion may influence cytokine production and immune cell
activity 2,

However, the extent to which the interplay between thy-
roid and sex hormones contributes to viral persistence and

Bubanja-Petrovi¢ D, Tani¢ Slavi¢ M. Vojnosanit Pregl 2026; 83(8): 475-478.
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malignancy risk remains insufficiently clarified, and current
evidence is still limited 22,

Common pathogenetic mechanisms and potential
interactions between human papillomavirus,
Hashimoto’s thyroiditis, and other viruses

Although HT and HPV infection are distinct clinical en-
tities, several overlapping mechanisms, involving immune
dysregulation and chronic inflammation, may be implicated.
In HT, the primary feature is not generalized immune sup-
pression but rather dysregulation of immune tolerance, in-
cluding altered regulatory T-cell function and persistent in-
flammatory response %,

HPV, on the other hand, employs well-established im-
mune evasion mechanisms that allow viral persistence and
progression toward malignancy %. The coexistence of im-
mune dysregulation in HT and viral immune evasion in HPV
infection may theoretically contribute to prolonged infection
and increased oncogenic potential; however, direct causal re-
lationships have not been clearly established.

The role of additional viral infections, such as EBV and
HCV, has been more extensively studied in the context of
immune modulation and chronic inflammation 24, In contrast,
evidence regarding HDV remains limited and should be in-
terpreted with caution.

Currently, there is a lack of robust epidemiological data
directly linking HT with increased risk of CC. Therefore, pro-
posed interactions between these conditions should be consid-
ered hypothesis-generating and require further investigation.

Conclusion

The endocrine-immune interactions between Hashimo-
to’s thyroiditis and human papillomavirus infections, along
with the involvement of viruses such as Epstein-Barr, hepati-
tis C, and hepatitis D, suggest common pathogenetic mecha-
nisms that may increase the risk of malignancies. Reduced
immune efficiency, hormonal fluctuations, and immune eva-
sion strategies contribute to the development of both condi-
tions. This understanding provides opportunities for improv-
ing diagnostic approaches and therapeutic strategies.
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Abstract

Background/Aim. Early screening for fetal cardiac
structural abnormality (CSA) is crucial for improving prenatal
outcomes. The aim of the study was to evaluate the
diagnostic value of prenatal ultrasound parameters, combined
with serum apolipoprotein C1 (APOCI) and lamin A
(LMNA) levels, for detecting fetal CSA and chromosomal
abnormality (CA). Methods. The research included 146
pregnant women (PW) admitted from July 2022 to March
2024, who were divided into two groups. The study group
comprised 86 PW with a fetal CSA diagnosis, while the
control group consisted of 60 PW with normal fetal cardiac
structures who underwent prenatal examination during the
same period. Results. Patients in the study group had lower
ventricular systolic velocity (S), ventricular diastolic velocity
D), atrial systolic velocity (A), maximum A-wave velocity
(TAma), and serum LMNA levels, alongside a higher
pulsatility index (PI) and serum APOCI levels compared to
the control group (p < 0.001). Serum APOCI levels were

Apstrakt

Uvod/Cilj. Rani skrining strukturnih anomalija stca (cardiac
structural abnormality — CSA) fetusa od klju¢nog je znacaja za
poboljsanje prenatalnih ishoda. Cilj rada bio je da se proceni
dijagnosti¢ki znacaj prenatalnih ultrazvucnih parametara u
kombinaciji sa serumskim nivoima apolipoproteina Cl
(APOCT) i lamina A (LMNA) u detekciji CSA fetusa i
hromozomskih abnormalnosti (chromosomal abnormality — CA).
Metode. Istrazivanjem je obuhvadeno 146 trudnica,

negatively correlated with S, D, A, and TAmw (r < 0,
p < 0.001) but positively correlated with PI (> 0, p < 0.001).
Conversely, serum LMNA levels were positively correlated
with S, D, A, and TAma (> 0, p < 0.001), and negatively
correlated with PI (< 0, p < 0.001). For the diagnosis of CA,
the areas under the curve — AUCs for S, D, A, TAma, PI,
serum APOCI, and serum LMNA levels alone, as well as the
combination of all indicators reached, were 0.750, 0.817,
0.823, 0.802, 0.835, 0.796, 0.831, and 0.911, respectively.
Conclusion. In the serum of PW carrying a fetus with CSA
and CA, APOC1 levels were elevated, whereas LMNA levels
were reduced. Combining prenatal ultrasound parameters
with serum APOC1 and LMNA levels yields a significantly
higher diagnostic value, which could be used for the early
screening of high-risk pregnancies.

Keywords:

apolipoproteins c; biomarkers; chromosome
aberrations; diagnosis; heart defects, congenital;
ultrasonography, prenatal.

hospitalizovanih od jula 2022. do marta 2024. godine,
podeljenih u dve grupe. Ispitivanu grupu ¢inilo je 86 trudnica
sa dijagnozom CSA fetusa, dok je kontrolnu grupu cinilo 60
trudnica sa normalnom strukturom srca fetusa, kojima je
uraden prenatalni pregled u istom periodu. Rezultati. Kod
ispitanica u ispitivanoj grupi utvrdeni su niza sistolna brzina
komora (§), dijastolna brzina komora (D), sistolna brzina
pretkomora (A), maksimalna brzina A-talasa (TAma) 1 nivo
serumskog LMNA, kao i visi pulsatilni indeks (pulsatility index
— PI) i nivo serumskog APOCI, u odnosu na ispitanice
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kontrolne grupe (p < 0,001). Utvrdena je negativna korelacija
serumskog APOC1 sa S, D, A 1 TAma (r< 0, p < 0,001), ali
pozitivna korelacija sa PI (»> 0, p < 0,001). Nasuprot tome,
nivoi serumskog LMNA bili su u pozitivnoj korelaciji sa S, D,
A1 TAmax (r> 0,p < 0,001) i u negativnoj korelaciji sa PI
(r<0,p< 0001). Za dijagnozu CA, areas under the curve —
AUCs za S, D, A, TAma, PI, nivoe serumskog APOCT i
LMNA, pojedinacno, kao i kombinaciju svih pokazatelja,
iznosile su 0,750, 0,817, 0,823, 0,802, 0,835, 0,796, 0,831 i
0,911, redom. Zaklju€ak. U serumu trudnica sa CSA i CA

fetusa, nivoi APOCI su bili poviseni, dok su nivoi LMNA bili
snizeni. Kombinacija parametara prenatalnog ultrazvucnog
pregleda i serumskih nivoa APOCT i LMNA imala je vecu
dijagnosticku vrednost, §to bi moglo biti od koristi za rani
skrining trudnoc¢a sa visokim rizikom.

Kljucne reci:

apolipoproteini c; biomarkeri; hromosomi, aberacije;
dijagnoza; srce, kongenitalne mane; ultrasonografija,
prenatalna.

Introduction

Cardiac structural abnormality (CSA), a common type
of fetal malformation, mainly refers to an abnormal cardiac
structure during fetal development in the uterus, and its
diagnosis in early pregnancy and pathogenesis have always
been the focus of research in the field of obstetrics and
gynecology ®. Fetal CSA produces no obvious subjective
symptoms in the mother initially, and it is mostly detected
during prenatal examination, which has become an important
factor influencing pregnancy outcomes and causing neonatal
death, seriously reducing the quality of birth 2. Therefore,
early screening for CSA during fetal development is crucial,
and identifying effective screening modalities is of primary
importance. With the recent continuous development of
clinical medical technology, prenatal ultrasound (PUS) has
become a common method for diagnosing fetal CSA. It has
been reported that cardiac function is closely related to
bloodstream changes, and fetuses with CSA often develop
hemodynamic abnormalities 3. Nevertheless, blood flow
spectral parameters obtained from PUS examination may
serve as useful screening indicators for fetal cardiac
structural abnormalities *. In addition, maternal serum
biomarker testing, which is minimally invasive and timely,
may complement ultrasound-based prenatal screening °.

At present, no specific biological indicators are available
for the clinical diagnosis of fetal cardiac abnormality. In recent
years, protein molecules have been highly valued in the study
of pregnancy markers, which can be used in the screening for
fetal structural abnormalities . Serum apolipoprotein C1
(APOC1) and lamin A (LMNA) are common protein
molecules that have been confirmed to be associated with
congenital cardiac malformations 7. APOCL1 is involved in
lipid transport and lipid metabolism, and abnormal maternal
lipid metabolism may influence placental-fetal metabolic
homeostasis and embryonic cardiovascular development °.
LMNA encodes lamin A/C, a nuclear lamina protein involved
in nuclear architecture, chromatin organization, gene-
expression regulation, and cardiomyocyte differentiation.
Therefore, APOC1 and LMNA were selected as candidate
maternal serum biomarkers because they may reflect
biological changes related to abnormal fetal cardiac
development 8. Fetal growth and development is a dynamic
process generally under the influence of a variety of factors,
and chromosomal abnormality (CA) is recognized as one of
the risk factors for fetal cardiac malformations °. Following the

diagnosis of fetal CSA, whether to terminate the pregnancy
should be determined according to the specific etiology.
Surgery can be performed after birth if simple CSA occurs,
while termination of pregnancy is usually recommended if it is
caused by CA . Therefore, prenatal diagnosis of CA is also
important. Nevertheless, the diagnostic value of PUS
parameters, combined with serum APOC1 and LMNA levels,
for fetal CSA and CA has been rarely reported.

Therefore, the diagnostic value of PUS parameters
combined with serum APOC1 and LMNA levels for fetal
CSA and CA was investigated in this study, aiming to guide
the early screening of high-risk pregnancies.

Methods

Subjects

The study was approved by the Ethics Committee of the
Tongxiang Second People’s Hospital, Tongxiang, Zhejiang,
China (from July 12, 2022). Written informed consent was
obtained from all participants.

The study included a total of 146 pregnant women
(PW) admitted to our hospital from July 2022 to March
2024, who were divided into two groups. The first group,
selected as a study group (SG), consisted of 86 PW carrying
a fetus with CSA, while the control group (CG), selected as a
healthy group, included 60 PW with normal fetal cardiac
structure and received prenatal examination during the same
period. The sample size was based on the consecutive
enrollment of all eligible PW during the study period.

Inclusion and exclusion criteria

The inclusion criteria were as follows: PW who had ab-
normal results in PUS examination in SG; those who had
normal results in PUS examination in CG; those with single-
ton pregnancy; those with natural pregnancy; and those who
voluntarily signed the informed consent form.

The exclusion criteria involved the following: PW with
severe liver or kidney dysfunction; those with concurrent
gestational diabetes; those with hypertensive disorders of
pregnancy, including gestational hypertension and
preeclampsia, or pre-existing chronic hypertension; those
with an abnormal mental state; those with a history of threat-
ened abortion; those with coagulation dysfunction; or those
who had a history of alcohol consumption or smoking.

Zheng L, et al. Vojnosanit Pregl 2026; 83(8): 479—486.
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Prenatal ultrasound examination

PUS examination was performed at 11-13 weeks of
gestation, as described in the text that follows. PW were in-
structed to lie in a supine position, and routine examinations
were performed to detect the fetal heart rate, fetal movement,
and development status using an E8 color Doppler ultra-
sound diagnostic instrument (GE, USA) equipped with a
convex array probe (applied with couplant, frequency: 2-5
MHz). It was determined whether the examination results
were consistent with the conditions at the corresponding ges-
tational age (GA). Then the section was adjusted during a fe-
tal resting state: at the sagittal plane of the midline of the up-
per abdomen, the long axis of the umbilical vein was dis-
played and traced toward the fetal head, and the umbilical
venous duct was identified and measured for its length.
Then, color Doppler flow imaging was performed at the en-
trance of the catheter (volume: 1-2 mm, beam-flow angle
< 30", and the blood flow spectrum of more than 5 consecu-
tive fetal cardiac cycles (< 5 min) was obtained. Finally, the
following parameters were measured: ventricular systolic ve-
locity (S), ventricular diastolic velocity (D), atrial systolic
velocity (A), maximum A-wave velocity (TAmax), and pulsa-
tility index (PI). A-wave reversal or disappearance suggested
CSA. Fetuses with suspected CSA at 11-13 weeks of gesta-
tion were referred for detailed fetal echocardiography
(FECG) during the second trimester. The final diagnosis of
fetal CSA was based on detailed FECG and follow-up as-
sessment. The type of cardiac anomaly, GA at first suspicion,
GA at confirmation, chromosomal results, and pregnancy
outcomes were recorded.

Detection of serum levels of APOC1 and LMNA

Fasting venous blood (3 mL) was drawn and placed into
a sterile anticoagulant tube, followed by centrifugation using
a TDZ5-WS centrifuge (Xiangyi Centrifuge Instrument Co.,
Ltd., Changsha, Hunan, China) for 10 min (radius: 20 cm,
3,000 revolutions per minute — rpm). The supernatant was
harvested to determine serum levels of APOC1 and LMNA
by the enzyme-linked immunosorbent assay — ELISA using
kits provided by MultiSciences (Lianke) Biotech Co., Ltd.,
Hangzhou, Zhejiang, China. The analytical ranges were 3.2—
50,000 pg/mL for APOC1 and 15.6-1,000 pg/mL for
LMNA. After conversion to the fmol/mL units used in the
present study, these ranges were 0.48-7,561 fmol/mL and
0.22-14.3 fmol/mL, respectively. The healthy PW in this
study were used as the internal reference population for
APOC1 and LMNA.

Diagnosis and confirmation of fetal cardiac structural
abnormality

Fetal CSA was initially suspected based on PUS find-
ings at the end of the first trimester. All suspected women
were referred for detailed FECG and were re-evaluated dur-
ing the second trimester. The final diagnosis of fetal CSA
was established only when the anomaly was confirmed by

Zheng L, et al. Vojnosanit Pregl 2026; 83(8): 479—486.

second-trimester FECG and/or postnatal echocardiography
or pathological examination after termination of pregnancy.
Cases without confirmatory examination or incomplete fol-
low-up information were excluded from the final analysis.

Chromosomal abnormality detection

PW in SG underwent genetic counseling after fetal CSA
was suspected by PUS. Amniocentesis was performed during
the second trimester to obtain fetal cells for chromosomal
analysis. Chromosomal karyotyping was performed to de-
termine the presence or absence of CA. The results of chro-
mosomal karyotyping were used as the reference standard,
and SG was further divided into two subgroups: the CA
group and the chromosomally normal group.

Collection of clinical data

Age, GA, primipara/multipara, body mass index (BMI),
PUS parameters (S, D, A, TAmax, and PI), and serum levels
of APOCL1 and LMNA were recorded and compared between
the CA and chromosomally normal groups.

Statistical analysis

Statistical analysis was performed using SPSS 23.0
software. Measurement data were expressed as mean *
standard deviation (SD) and analyzed using the independent-
samples t-test. Count data were represented as numbers (per-
centages) and compared using the 2 test. Bivariate Pearson
correlation analysis was conducted to evaluate the correla-
tions between serum APOC1 and LMNA levels and PUS pa-
rameters. Receiver operating characteristic (ROC) curves
were plotted to analyze the diagnostic value of PUS parame-
ters combined with serum APOC1 and LMNA levels for fe-
tal CSA and CA. A value of p < 0.05 was considered statisti-
cally significant.

Results

In SG, PW were aged 25-34 years, with an average of
28.56 = 2.34 years. The GA ranged from 11 to 13 weeks,
with an average of 12.02 = 0.25 weeks. There were 56
primiparas and 30 multiparas. The BMI was 22-27 kg/m?,
with an average of 23.48 + 1.14 kg/m2 In CG, PW were
aged 26-34 years, with an average of 28.74 + 2.41 years. GA
ranged from 11 to 13 weeks, with an average of 12.00 + 0.24
weeks. There were 41 primiparas and 19 multiparas. The
BMI was 22-27 kg/m?, with an average of 23.53 + 1.20
kg/m?. The general data were well balanced between the two
groups (p > 0.05).

Characteristics of diagnosed fetal cardiac structural
abnormalities

Among the 86 fetuses with CSA, the initial suspicion
was made based on PUS findings at a mean GA of 12.04 +
0.43 weeks. All cases were subsequently re-evaluated and
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confirmed by detailed FECG during the second trimester at a
mean GA of 21.36 + 2.18 weeks. The diagnosed fetal cardiac
anomalies included ventricular septal defect in 22 cases,
atrial septal defect in 8 cases, atrioventricular septal defect in
10, tetralogy of Fallot in 9, double outlet right ventricle in 7,
transposition of the great arteries in 6, hypoplastic left heart
syndrome in 5, pulmonary stenosis or pulmonary atresia in 6,
aortic stenosis, coarctation of the aorta, or interrupted aortic
arch in 5 cases, and single ventricle or complex congenital
heart disease in 8 cases.

CA were detected in 26 fetuses, whereas 60 fetuses had
normal chromosomal findings. CA included trisomy 21 in 10
cases, trisomy 18 in 6, trisomy 13 in 3, Turner syndrome in
2, and other CA in 5 cases. Regarding pregnancy outcomes,
49 pregnancies continued to live birth, 31 pregnancies were
terminated after multidisciplinary counseling, 3 cases resulted
in intrauterine fetal death, and 3 were lost to follow-up.

Prenatal ultrasound parameters and serum APOC1 and
LMNA levels in study and control groups

PW in SG had lower S, D, A, TAmax values and serum
LMNA levels, and higher PI values and serum APOCL levels
than patients in CG (p < 0.001) (Table 1).

Correlations of serum APOC1 and LMNA levels with
prenatal ultrasound parameters

The results of Pearson correlation analysis showed that
APOC1 levels were negatively correlated with S, D, A, and
TAmax (r < 0, p < 0.001) but positively correlated with Pl
(r>0, p < 0.001). Serum LMNA levels were positively
correlated with S, D, A, and TAmax (r > 0, p < 0.001), and
negatively correlated with Pl (r <0, p <0.001) (Table 2).

Diagnostic value of prenatal ultrasound parameters
combined with serum APOC1 and LMNA levels for
fetal cardiac structural abnormality

ROC curves were plotted with the presence or absence
of fetal CSA as a state variable (abnormal/normal = 1/0) and
S, D, A, TAmax PI, and serum APOC1 and LMNA levels as
test variables.

ROC curve and its areas under the curve (AUCs) values
for S, D, A, TAma, Pl, serum APOC1 levels, and serum
LMNA levels alone and the combination of all indicators
were 0.812, 0.798, 0.685, 0.846, 0.781, 0.784, 0.811, and
0.915, respectively, for the diagnosis of fetal CSA (Table 3
and Figure 1).

Table 1
Prenatal ultrasound parameters values and serum levels of APOC1 and LMNA in the study and control groups
Group S D A TAmax Pl APOC1 LMNA
Study (n = 86) 30.25+1.99 2235+4.05 7.01+253 1876+3.61 1.73+0.75 32.25+10.36 0.16+0.07
Control (n=60) 3425+218 2756+4.72 863+182 2615+488 1.05+0.46 2156+9.68 0.29+0.14
t-test 11.488 7.142 4.250 10.517 6.247 6.300 4.879
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

APOCL1 - apolipoprotein C1; LMNA - lamin A; S — ventricular systolic velocity; D — ventricular diastolic velocity;
A - atrial systolic velocity; TAmax— maximum A-wave velocity; PI — pulsatility index; n — number.

All values are given as mean * standard deviation.

Values are expressed as cm/s for S, D, A, and TAmax, and as fmol/mL for APOC1 and LMNA.

Table 2
Correlations of serum APOC1 and LMNA levels with prenatal ultrasound parameters
Variable S D A T Amax Pl
APOC1
r -0.512 -0.502 -0.613 -0.571 0.555
p-value <0.001 <0.001 <0.001 <0.001 <0.001
LMNA
r 0.519 0.610 0.612 0.615 -0.542
p-value < 0.001 < 0.001 <0.001 <0.001 <0.001

For abbreviations, see Table 1.

Table 3
Diagnostic value of prenatal ultrasound parameters combined with
serum APOC1 and LMNA levels for fetal cardiac structural abnormality

Index AUC SE Cut-off 95% ClI p-value
S 0.812 0.035 31.856 0.743-0.881 <0.001
D 0.798 0.038 24.361 0.724-0.872 <0.001
A 0.685 0.043 7.356 0.600-0.770 <0.001
TAmax 0.846 0.032 20.458 0.783-0.909 <0.001
Pl 0.781 0.037 1.426 0.708-0.854 <0.001
APOC1 0.784 0.039 28.561 0.706-0.861 <0.001
LMNA 0.811 0.041 0.261 0.730-0.891 <0.001
Combination 0.915 0.027 - 0.862-0.968 <0.001

AUC - area under the curve; SE — standard error; Cl — confidence interval.
For other abbreviations, see Table 1.
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Fig. 1 — Receiver operating characteristic (ROC) curves of prenatal
ultrasound parameters combined with serum APOC1 and LMNA
levels for the diagnosis of fetal cardiac structural abnormality.

For other abbreviations, see Table 1.

Table 4

Prenatal ultrasound parameters values and serum levels of APOC1 and LMNA among CG,
chromosomally normal fetuses with CSA, and chromosomally abnormal fetuses with CSA

Fetuses with CSA

Variable 0 C;C;O) chromosomally chromosomally F pc;)-\\/;ig Post-hoc comparison
normal (n =60) abnormal (n = 26)
S 34.25+2.18 33.26 £5.13 28.56 + 3.85 19.667 <0.001 abnormal < healthy and
normal

D 2756 £4.72 24.13 +3.02 20.42 +2.16 35.652 <0.001 normal < healthy; abnormal
< normal < healthy

A 8.63+1.82 7.80+1.20 6.21 £0.75 25.879 <0.001 normal < healthy; abnormal
< normal < healthy

TAmax 26.15+4.388 21.26 +2.69 17.30 £2.51 57.288 <0.001 normal < healthy; abnormal
< normal < healthy

Pl 1.05+0.46 1.50£0.27 1.85+0.24 51.551 <0.001 normal > healthy; abnormal
> normal > healthy

APOC1 21.56 +£9.68 28.26 +1.80 35.69£2.74 46.358 <0.001 normal > healthy; abnormal
> normal > healthy

LMNA 0.29+0.14 0.24 £0.06 0.14 £0.07 19.605 <0.001 normal < healthy; abnormal

< normal < healthy

CG - control group; CSA - cardiac structural abnormality; n — number. For other abbreviations, see Table 1.

All values are given as mean * standard deviation.

Values are expressed as cm/s for S, D, A, and TAmax, and as fmol/mL for APOC1 and LMNA.

Prenatal ultrasound parameters and serum APOC1 and
LMNA levels among the control group, chromosomally
normal fetuses with cardiac abnormality, and
chromosomally abnormal fetuses with cardiac
abnormality

To further evaluate the diagnostic value of PUS
parameters and serum APOC1 and LMNA levels in different
fetal subgroups, SG was divided into chromosomally normal
and CA fetuses with ultrasonographically detected CSA, and
both subgroups were compared with CG. As shown in
Table 4, there were significant overall differences among the
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three groups in S, D, A, TAmax, PI, serum APOCL1 levels, and
serum LMNA levels (p < 0.001). Compared with CG,
chromosomally normal fetuses with CSA showed lower D,
A, TAma, and LMNA levels, and higher Pl and APOC1
levels. Chromosomally abnormal fetuses with CSA showed
more marked changes, including lower S, D, A, TAmax and
LMNA levels and higher Pl and APOC1 levels than the other
two groups. Overall, these findings suggest a stepwise
alteration in fetal cardiac hemodynamic parameters and
maternal se-rum biomarkers, progressing from healthy
controls to chromosomally normal fetuses with CSA, and
further to those with both CSA and CA (Table 4).
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Diagnostic value of prenatal ultrasound parameters
combined with serum APOC1 and LMNA levels for
identifying chromosomal abnormality among fetuses
with cardiac structural abnormality

ROC curves were further constructed to evaluate the
ability of PUS parameters and serum APOC1 and LMNA
levels to identify CA among fetuses  with
ultrasonographically detected CSA. As shown in Table 5 and
Figure 2, the AUCs of S, D, A, TAma, Pl, APOC1, and
LMNA were 0.750, 0.817, 0.823, 0.802, 0.835, 0.796, and
0.831, respectively. The combined model achieved the
highest diagnostic performance, with an AUC of 0.911,
indicating that the combined assessment may help further
stratify the risk of CA in fetuses with CSA.

Table 5

Discussion

With the continuous improvement of ultrasound
technology, ultrasound, characterized by non-invasiveness,
simple operation, and repeatability, has been widely
employed in prenatal examination, which is safer than
invasive examination and thus favored by PW. PUS
examination can observe fetal development from multiple
directions and sections, and take advantage of color Doppler
blood flow imaging technology to visually display the
distribution of blood flow in the heart and vessels 12, S, D,
A, TAmx, and Pl are common parameters of PUS, and
cardiac condition can be reflected by measuring blood flow
velocity of the umbilical venous duct *. Under normal
physiological conditions, ductus venosus S-wave, D-wave,

Diagnostic value of prenatal ultrasound parameters combined with serum APOC1
and LMNA levels for identifying chromosomal abnormalities among fetuses with CSA

Index AUC SE Cut-off 95% ClI p-value
S 0.750 0.054 29.689 0.644-0.856 <0.001
D 0.817 0.046 30.157 0.727-0.907 <0.001
A 0.823 0.045 22.148 0.736-0.911 <0.001
TAmax 0.802 0.048 19.057 0.707-0.896 <0.001
Pl 0.835 0.046 1.680 0.746-0.924 <0.001
APOC1 0.796 0.062 31.172 0.675-0.917 <0.001
LMNA 0.831 0.048 0.175 0.737-0.925 <0.001
Combination 0.911 0.031 - 0.850-0.972 <0.001

CSA - cardiac structural abnormality; AUC — area under the curve; SE — standard error;

ClI - confidence interval.
For other abbreviations, see Table 1.

Values are expressed as cm/s for S, D, A, and TAmax, and as fmol/mL for APOC1 and

LMNA.
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Fig. 2 — Receiver operating characteristic (ROC) curves of prenatal
ultrasound parameters combined with serum APOC1 and LMNA
levels for diagnosis of chromosomal abnormality.

For other abbreviations, see Table 1.
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A-wave, and TAmax vValues show GA-related changes at 11—
13+6 weeks of gestation. In contrast, Pl for veins remains
relatively stable during this gestational period 3. In case of
fetal CSA, the normal physiological needs cannot be met,
resulting in hemodynamic abnormality and increased cardiac
load 4. Brickmann et al. ** found that abnormal blood flow
parameters of the umbilical venous duct were important
indicators of fetal cardiovascular abnormalities, and that
these parameters were most susceptible to right atrial
structural abnormality. Chimoriya et al. ® believe that fetal
CSA would lead to changes in blood flow of the umbilical
venous duct, mainly manifested as reduced blood flow
velocity, and A-wave reversal or decline. In this study, S, D,
A, and TAmax were lower, while Pl was higher in SG than in
CG, suggesting that PUS parameters are expected to be
effective indicators for diagnosing fetal CSA. Because fetal
cardiac anomalies are difficult to classify definitively by the
end of the first trimester, the 11-13-week ultrasound findings
in this study were considered screening results, and
suspected cases were further confirmed by detailed FECG in
the second trimester.

Peripheral blood screening for pregnancy-related
markers is also an ideal method for prenatal examination.
Proteomics can quantitatively analyze the expression of
disease-related protein molecules, thereby guiding disease
diagnosis and targeted therapy . APOC1, an important
apolipoprotein in plasma, can be implicated in plasma
lipid transport. Increased APOC1 levels may reflect
altered maternal-fetal lipid metabolism and inflammatory
status, which may influence placental function and fetal
cardiovascular development °. In the present study,
APOC1 was negatively correlated with S, D, A, and
TAnmax, but positively correlated with PI, suggesting that
increased APOC1 may be associated with impaired fetal
hemodynamics. Research suggests that high serum
APOCL1 levels increase the risk of coronary heart disease
and are closely associated with heart disease & 9, It is
inferred that serum APOCL levels probably have a certain
correlation with fetal CSA. In this study, serum APOC1
levels were higher in SG than in CG, indicating that
serum APOCL levels are elevated in PW carrying a fetus
with CSA. However, its specific mechanism of action
remains to be further verified. The results of Pearson
correlation analysis showed that serum APOC1 levels
were negatively correlated with S, D, A, and TAmax, but
positively correlated with Pl in PW carrying a fetus with
CSA, demonstrating its association with fetal cardiac
structure.

As a nucleoskeleton protein, LMNA plays an important
role in the morphological development of the nuclear
membrane. Its expression is induced during the
differentiation of embryonic stem cells into neural cells and
cardiomyocytes, thereby facilitating  cardiomyocyte
development and contributing to the pathogenesis of multiple
cardiovascular diseases ?. According to the results of this
study, serum LMNA levels were lower in SG than in CG,
suggesting that PW carrying a fetus with CSA exhibit
decreased serum LMNA levels. LMNA is involved in

Zheng L, et al. Vojnosanit Pregl 2026; 83(8): 479—486.

nuclear lamina stability, chromatin organization, and
cardiomyocyte differentiation. Decreased LMNA expression
may disturb embryonic cardiovascular cell differentiation
and normal cardiac morphogenesis & 2L It is inferred that
fetal CSA may be attributed to a structural disorder of the
nuclear fiber layer induced by decreased LMNA expression,
thereby inhibiting embryonic stem cell differentiation 8. In
addition, it was found that serum LMNA levels were
positively correlated with S, D, A, and TAmax, and negatively
correlated with PI, implying that serum LMNA levels are
also closely linked to fetal CSA and involved with serum
APOCL1 in the process of cardiac structural changes. To
further evaluate the diagnostic value of PUS parameters
combined with serum APOC1 and LMNA levels for fetal
CSA, ROC curve analysis was performed. For the diagnosis
of fetal CSA, the results revealed that the AUCs for S, D, A,
TAmax, Pl, serum APOC1 levels, and serum LMNA levels,
both alone and in combination, were 0.812, 0.798, 0.685,
0.846, 0.781, 0.784, 0.811, and 0.915, respectively. These
findings further confirmed the high value of PUS parameters,
combined with serum APOC1 and LMNA levels, in the
diagnosis of fetal CSA.

In addition, chromosomes are an important player in
fetal organ and functional development. CA can also lead
to fetal cardiac developmental delay, also manifested as A-
wave reversal or disappearance %2 Following the diagnosis
of fetal CSA, non-invasive deoxyribonucleic acid (DNA) or
amniocentesis is often recommended to identify the
etiology and the presence or absence of CA. However, non-
invasive DNA testing is expensive, and amniocentesis is
invasive and carries certain risks, so their widespread
adoption and use as routine examinations are limited. In
case of fetal CSA caused by CA, it is often necessary to
terminate pregnancy by induction of labor to reduce the
risk of neonatal malformations 2. Therefore, it is
particularly important to seek an effective screening
method for CA. As revealed in this study, lowered S, D, A,
TAmax, and serum LMNA levels, along with elevated Pl and
serum APOCL1 levels, were detected in the abnormal group
compared with those in the normal group, indicating that
both PUS parameters and serum APOC1 and LMNA levels
can serve as screening indicators for CA. Furthermore,
AUCs of 0.750, 0.817, 0.823, 0.802, 0.835, 0.796, 0.831,
and 0.911 corresponding to S, D, A, TAmax, PIl, serum
APOC1, and serum LMNA levels alone and the
combination of all indicators were obtained for the
diagnosis of CA. It can be seen that combining PUS
parameters with serum APOC1 and LMNA levels yields a
higher diagnostic value for CA.

Limitations of the study

This study has several limitations. First, this was a
single-center observational study, and the sample size was
based on consecutive enrollment rather than a prospective a
priori sample-size calculation. Second, the diagnostic
model requires further validation in larger multicenter
cohorts.
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Conclusion

Apolipoprotein C1 levels were high, and lamin A levels

were low in pregnant women with fetal cardiac structural and
chromosomal abnormalities, which were closely associated with
prenatal ultrasound parameters. The combined assessment of

10.

11.

12.

these parameters exhibits a higher diagnostic value, making it a
promising tool for the early screening of high-risk pregnancies.
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Analysis of the diagnostic value of fluorescence rapid on-site
evaluation compared with bacterial culture in urinary tract infection:
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Analiza dijagnosticke vrednosti brze procene na licu mesta fluorescentnom
mikroskopijom u poredenju sa bakterijskom kulturom kod infekcije urinarnog

trakta: retrospektivna studija

Feng Helian, Jianmei Song, Xu Wang, Jiagi Li, Guoli Li, Xiaoyang Li

Capital Medical University, Beijing Chaoyang Hospital, Laboratory Department,
Beijing, China

Abstract

Background/Aim. Prompt and precise detection of uri-
nary tract infections (UTTs) is crucial for timely antibiotic
administration and improved treatment outcomes. The aim
of the study was to analyze the diagnostic efficacy of fluo-
rescence rapid on-site evaluation (ROSE) compared to bac-
terial culture (BC) and to evaluate its clinical applicability for
identifying UTIs. Methods. This retrospective study in-
cluded 240 inpatients with clinically indicated UTIs evaluat-
ed between October 2024 and March 2025. All urine speci-
mens were analyzed using both fluorescence ROSE testing
and BC, with the latter serving as the reference standard.
Diagnostic metrics—such as sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV),
and overall accuracy—were calculated. Receiver operating
characteristic (ROC) curve analysis was performed to de-
termine the area under the curve (AUC). Results. BC re-

Apstrakt

Uvod/Cilj. Btzo i precizno otktivanje infekcija urinarnog
trakta (urinary tract infections — UTI) klju¢no je za bla-
govremenu primenu antibiotika i poboljsanje ishoda
le¢enja. Cilj rada bio je da se analizira dijagnosticka efi-
kasnost brze procene na licu mesta (rapid on-site evaluation
— ROSE) fluorescentnom mikroskopijom, u poredenju sa
bakterijskom kulturom (BK) i da se proceni njena klinicka
primenljivost za identifikaciju UTI. Metode. Retrospek-
tivnom studijom obuhvaceno je 240 hospitalizovanih
bolesnika, kojima je od oktobra 2024. do marta 2025.
godine klini¢ki utvrdena UTIL. Svi uzorci urina analizirani
su metodom ROSE fluorescentnom mikroskopijom i BK
(koja je sluzila kao referentni standard). Izracunati su di-
jagnosticki pokazatelji, kao $to su osetljivost, specificnost,
pozitivna prediktivna vrednost (PPV), negativha pred-

vealed 179 (74.58%) positive cases. Fluorescence ROSE
demonstrated a sensitivity of 95.53%, specificity of 85.25%,
PPV of 95.00%, and NPV of 86.67%, resulting in an overall
diagnostic accuracy of 92.92%. The ROC analysis produced
an AUC of 0.90 (95% confidence interval: 0.86—0.94). The
misclassification rate was minimal at 7.08%. Escherichia coli
was the primary pathogen, constituting 54.19% of isolates.
Furthermore, fluorescent ROSE significantly decreased di-
agnostic turnaround time compared to traditional culture.
Conclusion. Fluorescence ROSE has improved diagnostic
precision and fast detection capabilities for UTIs. As an ad-
junct to BC, it may improve early identification and facilitate
rapid antibiotic therapy, especially in clinical settings requit-
ing a swift response.

Keywords:
bacteriological techniques; diagnosis; microscopy,
fluorescence; urinary tract infections.

iktivha vrednost (NPV) i ukupna tac¢nost. Da bi se ut-
vrdila area under the curve (AUC), sprovedena je analiza re-
ceiver operating characteristic — ROC  krive. Rezultati.
Koris¢enjem BK, otkriveno je 179 (74,58%) pozitivnih
slucajeva. Metoda ROSE fluorescentnom mikroskopijom
pokazala je osetljivost 95,53%, specificnost 85,25%, PPV
95,00% 1 NPV 86,67%, uz ukupnu dijagnosticku tacnost
od 92,92%. Analizom ROC krive dobijena je AUC 0,90
(95% confidence interval 0,86—0,94). Stopa pogresne klas-
ifikacije bila je minimalna i iznosila je 7,08%. Escherichia
coli bila je primarni patogen, ¢ineci 54,19% izolata. Pored
toga, koris¢enjem metode ROSE fluorescentnom mikros-
kopijom znacajno je skraceno vreme dijagnosticke obrade
u odnosu na tradicionalnu kulturu. Zaklju€ak. Koriséen-
jem metode ROSE fluorescentnom mikroskopijom, di-
jagnosticka preciznost i mogucnosti brzog otkrivanja UTI
bili su poboljsani. Kao dodatak BK, ova metoda moze
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poboljsati ranu identifikaciju i olaksati brzu antibiotsku
terapiju, posebno u klinickim uslovima, gde je potreban
brz odgovor.

Kljucne reci:
bakterioloske tehnike; dijagnoza; mikroskopja,
fluorescencija; urinarni trakt, infekcije.

Introduction

Urinary tract infection (UTI) is a common, clinically
encountered infectious disease of the urinary system. The
timely and accurate diagnosis of UTI plays a crucial role in
the rational selection of antibiotics, improvement of patient
prognosis, reduction of complications, prevention of bacteri-
al resistance, and other related aspects .

Rapid diagnosis enabled by accurate laboratory tests is
critical for improving clinical outcomes in infectious diseas-
es. The diagnostic workflow for infectious diseases inte-
grates clinical history, physical examination, radiographic
findings, routine laboratory data, and targeted microbiologi-
cal/parasitological analyses 2.

Although traditional bacterial culture (BC) methods are
recognized as the gold standard for diagnosing UTlIs 3, they
have multiple prominent limitations that restrict clinical ap-
plication. First, the testing cycle is long, usually requiring
18-24 hrs of incubation and even longer for slow-growing
pathogens, which delays the confirmation of diagnosis and
the initiation of targeted treatment. Historically, the major
drawback of conventional microbiological diagnostics has
been the long turnaround time. Nevertheless, BC remains the
undisputed gold standard against which all novel rapid as-
says are validated. While pathogen isolation via culture re-
quires prolonged incubation, it remains the only method that
enables complete serological, molecular, and biochemical
identification of etiologic agents as well as antimicrobial
susceptibility testing, which is irreplaceable for clinical
treatment guidance. Second, the operation is relatively com-
plex, involving inoculation, incubation, colony identification,
and drug-sensitivity testing, which requires professional
technical personnel and strict laboratory conditions * 5. It
cannot meet the needs of rapid diagnosis of acute infections:
in cases of severe acute UTI (such as acute pyelonephritis
with high fever), delays in culture results may lead to disease
progression and severe complications 8. Third, the method is
susceptible to false-negative (FN) results. For instance, when
the bacterial load in the urine sample (US) is low, and the
pathogen is difficult to culture (such as some fastidious bac-
teria), this may lead to missed detection ’.

Microscopic examination—encompassing light, fluo-
rescence, and electron microscopy—enables direct detection
of microorganisms in clinical specimens and remains an irre-
placeable rapid tool in microbiological diagnosis 8. Common
microscopic preparations include wet mounts, hanging-drop
preparations, dark-field mounts, and stained smears. Wet
mount techniques preserve microbial viability and allow re-
al-time observation of leukocytes (indicating inflammation),
erythrocytes, parasites, and motile bacteria. Non-specific
stains, differential stains (e.g., Gram stain), and fluorescent
dyes enhance visualization of pathogens. The Gram stain,

despite moderate sensitivity, provides rapid morphological
information about bacterial shape, arrangement, and cell wall
properties. Fluorescent stains (non-antibody-based) have be-
come increasingly valuable in rapid microbiological screen-
ing °. A major limitation of all manual microscopic methods
is their high dependence on specialized expertise °,

With the continuous advancement of medical technolo-
gy, fluorescence rapid on-site evaluation (ROSE) has
emerged as a new rapid detection technique, offering novel
perspectives for the diagnosis of UTIs %,

Compared with traditional chemical staining (e.g.,
Gram stain) and wet-mount microscopy, fluorescent ROSE
provides higher signal intensity and contrast, reduces reli-
ance on subjective microscopic judgment, shortens reading
time, and lowers the requirement for extensive on-site expert
experience. It enables more sensitive detection of low-burden
pathogens and clearer distinction between microbial struc-
tures and cellular debris, thus improving differentiation be-
tween infection and contamination 2.

The aim of the study was to analyze diagnostic data of
240 clinically suspected UTI patients, comparing the diag-
nostic performance of fluorescence ROSE and BC in order to
provide a basis for the rational application of fluorescence
ROSE in clinical practice.

Methods

The study protocol was approved by the Ethics Com-
mittee of Beijing Chaoyang Hospital, Capital Medical Uni-
versity, Beijing, China (No. 2452/UT1/08/2024, from Octo-
ber 12, 2024). This retrospective study collected and ana-
lyzed clinical data and inspection results from patients who
were admitted to the hospital and underwent relevant inspec-
tions.

Research subjects

A total of 240 inpatients with clinically suspected UTI,
admitted to our hospital from October 2, 2024, to March 31,
2025, were selected. USs were collected from these patients
the morning after admission, and all samples were submitted
for microbiological examination as specimens.Researchers
could trace the entire case history of patients from the begin-
ning of data collection onwards.

Inclusion and exclusion criteria

Inclusion criteria were as follows: patients with typical
acute UTI symptoms, including frequent urination, urgency,
dysuria, lower abdominal pain, and fever (body temperature
> 38.5 °C); routine urine examination demonstrating elevated
white blood cells (WBC) count [> 10 cells per high-power
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field (HPF)] or positive nitrite test; adult patients aged 18-80
years; patients with first-episode acute UTI or acute exacer-
bation of chronic UTI diagnosed with complete clinical data
such as detailed medical history, physical examination re-
sults, laboratory test results, and treatment records; USs col-
lected prior to the initiation of antibiotics (confirmed by clin-
ical medication records); diagnostic basis consistent with the
diagnostic criteria for UTI in the Guidelines for the Diagno-
sis and Treatment of Urinary Tract Infections (2023 Edi-
tion) 3.

Exclusion criteria were the following: patients with in-
fections in other sites (such as respiratory tract infection, ab-
dominal infection) or systemic infections (such as sepsis);
patients who used antibiotics within 7 days before sampling;
pregnant or lactating women; patients with severe heart, liv-
er, kidney, or other organ dysfunction or immune system
diseases (such as rheumatoid arthritis, acquired immune de-
ficiency syndrome — AIDS); patients with urinary tract ana-
tomical abnormalities (such as hydronephrosis, ureteral ste-
nosis) or recent urinary tract surgery (within 1 month); pa-
tients with chronic asymptomatic bacteriuria without acute
infection symptoms; USs with obvious contamination (such
as visible turbidity, foreign bodies) or improper collection
(such as non-midstream urine).

Research methods

All USs underwent fluorescence ROSE testing and mi-
crobial culture, with the latter serving as the gold standard
for evaluating the diagnostic performance of fluorescence
ROSE. Each US was divided into two parts: one part was
used for fluorescence ROSE detection and the other for mi-
crobial culture, to compare the diagnostic indicators of the
two methods.

Fluorescence rapid on-site evaluation technique

The techniques for collecting and analyzing USs were
performed as follows. First, the collected midstream US
was placed in a centrifuge and spun at 2,500 revolutions
per minute (rpm) for 10 min. Next, a small amount of the
precipitate was removed, spread evenly on a glass slide,
and allowed to air-dry naturally. Finally, the sample was
stained for 5 min using a commercial fluorescence staining
kit.

Under a fluorescence microscope, an artificial intelli-
gence (Al) algorithm automatically scans and identifies mi-
croorganisms by analyzing morphological features such as
size, shape, and fluorescence intensity, enabling preliminary
classification of common pathogens (e.g., bacilli vs. cocci,
Gram-negative vs. Gram-positive-like patterns).

After Al identification, attending physicians with pro-
fessional microbiology experience manually review all im-
ages. They confirm pathogen morphology and inflammatory
cell infiltration, and distinguish true infection from sample
contamination based on cell quantity, distribution, and back-
ground characteristics. The physicians also observe cell mor-
phology, microbial morphology, and the presence of in-

Helian F, et al. Vojnosanit Pregl 2026; 83(8): 487—494.

flammatory cell infiltration to determine whether bacteria,
fungi, or other pathogens are present. Fluorescence ROSE
mainly provides preliminary morphological classification ra-
ther than definitive species-level identification. Final species
confirmation and antimicrobial susceptibility testing still rely
on conventional BC. The result is judged positive if specific
fluorescent-labeled pathogens are detected and negative oth-
erwise.

Bacterial culture

The USs were inoculated onto blood agar plates and
China blue lactose agar media with an inoculation volume of
100 pL, followed by incubation at 35 °C, in a 5% CO; incu-
bator for 18-24 hrs. Colony growth was then observed: if the
colony count was > 10° colony-forming units (CFU)/mL,
bacterial identification and antibiotic sensitivity testing were
performed using an automatic microbial identification sys-
tem (VITEK® 2 Compact system, bioMérieux, Marcy-
I'Etoile, France). If the colony count was < 10° CFU/mL, the
culture was considered negative (excluding contaminated
colonies). BC results served as the gold standard for UTI di-
agnosis, which was defined as positive if pathogenic bacteria
were identified and negative otherwise.

Observation indicators

Primary indicators were sensitivity, specificity, posi-
tive predictive value (PPV), and negative predictive value
(NPV) of fluorescence ROSE (with BC as the gold stand-
ard). Secondary indicators referred to the positive detection
rates of the two methods and the detection times (from
sample collection to result reporting) for fluorescence
ROSE and BC.

Evaluation methods

Diagnostic performance metrics, including sensitivity,
specificity, PPV, and NPV, were calculated using standard
formulas: Sensitivity = true positive (TP) / [TP + FN] x
100%; specificity = true negative (TN) / [TN + false positive
(FP)] x 100%; PPV = TP / (TP + FP) x 100%; NPV = TN /
(TN + FN) x 100%; TP: fluorescence ROSE positive + BC
positive; FP: fluorescence ROSE positive + BC negative;
TN: fluorescence ROSE negative + BC negative; FN: fluo-
rescence ROSE negative + BC positive.

Statistical analysis

Data were analyzed using SPSS Statistics version 27.
Categorical variables were represented as frequencies and
percentages and analyzed using the 2 test. Diagnostic met-
rics such as sensitivity, specificity, PPV, and NPV were de-
rived from the contingency table, along with their respective
95% confidence intervals (Cls). The concordance among
fluorescence ROSE and BC was measured using the Kappa
statistic. A two-tailed p-value < 0.05 was deemed statistically
noteworthy.
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Results
Patient demographic and clinical characteristics

A total of 240 inpatients with clinically suspected UTI
were included in this retrospective study (Table 1). The mean
age was 56.8 £+ 15.2 years (range: 18-80 years). Females ac-
counted for 61.25% of the study population.

The most common presenting symptoms were urinary
frequency/urgency (73.33%), dysuria (62.08%), and lower ab-
dominal pain (42.50%). Fever (> 38 °C) was observed in
31.67% of patients. Regarding comorbidities, 32.50% had dia-
betes mellitus (DM) and 35.00% had hypertension. Indwelling
urinary catheters were present in 23.75% of patients. Elevated
urine WBCs (> 10 cells/HPF) were detected in 88.75% of cas-
es, and nitrite positivity was observed in 55.83%.

Diagnostic performance and receiver operating
characteristic curve analysis

Using BC as the reference standard, fluorescence ROSE
correctly identified 171 TP and 52 TN cases, with 9 FPs and 8
FNs among the 240 patients (Table 2). Accordingly, fluores-
cence ROSE demonstrated a sensitivity of 95.53% (171/179)
and a specificity of 85.25% (52/61). The PPV was 95.00%,

while the NPV reached 86.67%. The overall diagnostic accuracy
was 92.92% (223/240), indicating high reliability in detecting
UTIs. Receiver operating characteristic (ROC) curve analysis
produced an area under the curve (AUC) of 0.90 (95% CI:
0.86-0.94) (Figure 1). Furthermore, the Youden index was
0.81. Collectively, these results indicate that fluorescence
ROSE exhibits high overall diagnostic performance according
to established thresholds for clinical diagnostic tests.

Distribution of uropathogens identified by bacterial
culture

Among the 179 (74.58%) culture-positive USs, Esche-
richia coli was the predominant pathogen, accounting for
54.19% of all isolates. This was followed by Klebsiella spp.
(17.32%) and Enterococcus spp. (11.73%). Less frequently
isolated organisms included Proteus spp. (6.70%) and Pseu-
domonas aeruginosa (5.03%), while other pathogens collec-
tively represented 5.03% of cases (Table 3).

Overall, Gram-negative bacteria constituted the majori-
ty of isolates, highlighting their primary role in the etiology
of UTI within the study population. The predominance of
Escherichia coli aligns with well-established epidemiologi-
cal patterns of UTIs and supports the external validity of the
present findings.

Table 1
Baseline demographic and clinical characteristics of patients (n = 240)

Characteristic Value
Age, years 56.8 £15.2
Age > 65 years 81 (33.75)
Gender

male 93 (38.75)

female 147 (61.25)
Body temperature > 38 °C 76 (31.67)
Dysuria 149 (62.08)
Urinary frequency/urgency 176 (73.33)
Lower abdominal pain 102 (42.50)
Indwelling urinary catheter 57 (23.75)
Diabetes mellitus 78 (32.50)
Hypertension 84 (35.00)
Recurrent UTI history 67 (27.92)
Elevated urine WBC (> 10 cells/HPF) 213 (88.75)
Positive nitrite test 134 (55.83)

n — number of patients; UTI — urinary tract infection; WBC — white blood

cells; HPF — high-power field.

Values are given as numbers (percentages) or mean + standard deviation.

Table 2

Diagnostic performance of
fluorescence ROSE compared with bacterial culture

Bacterial culture

Fluorescence ROSE — - Total
positive negative

Positive 171 (TP) 9 (FP) 180

Negative 8 (FN) 52 (TN) 60

Total 179 61 240

ROSE - rapid on-site evaluation; TP — true positive; FP — false
positive; FN — false negative; TN — true negative. Values are given

as numbers.
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Fig. 1 — Receiver operating characteristic (ROC) curve for fluorescence
rapid on-site evaluation (ROSE) in the diagnosis of urinary tract infection.

Table 3

Distribution of uropathogens identified
by bacterial culture (n = 179)

Pathogens

Value

Escherichia coli
Klebsiella spp.
Enterococcus spp.
Proteus spp.
Pseudomonas aeruginosa
Other

97 (54.19)
31 (17.32)
21 (11.73)
12 (6.70)
9 (5.03)
9 (5.03)

n — number of patients.

All values are given as numbers (percentages).

False-positive and false-negative analysis

Among the 240 samples, 9 (5.00%) cases were FPs and
8 (3.33%) cases were FNs (Table 2), resulting in an overall
misclassification rate of 7.08%.

Slide preparation lasted for 3.0 + 0.3 min. The Al image
reading requires approximately 4.0 £ 0.5 min.

Clinical utility

Fluorescence ROSE significantly reduced diagnostic
turnaround time compared with conventional BC. The aver-
age processing time was approximately 7 min, whereas cul-
ture required approximately 24 hrs, representing a reduction
of more than 95%.

The rapid availability of microbiological information
may support earlier clinical decision-making and timely ini-
tiation of antimicrobial therapy. Fluorescence ROSE may
therefore serve as a useful adjunct to conventional culture,
particularly in clinical settings requiring prompt diagnosis.

Discussion

Fluorescence ROSE is a new type of rapid microbial
detection technology that combines fluorescence staining, Al
image recognition, and microscopic observation . Its core
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principle is to centrifuge USs to enrich pathogens, perform
specific fluorescence staining on the precipitates, and then
use Al algorithms for automatic recognition and detection
under a fluorescence microscope with physician review to
confirm the presence of pathogens *°. Fluorescence ROSE
offers multiple technological advantageous features.

Although slide preparation and image analysis require
only several minutes, the complete reporting workflow in
clinical practice is generally completed within 2—4 hrs. This
timeline is substantially shorter than the 18-24 hrs required
for BC 8. Furthermore, the high sensitivity of specific fluo-
rescence labeling allows for the effective identification of
pathogens even at low concentrations, thereby reducing the
rate of missed detections *’. Additionally, the operation is
relatively simple and can be completed entirely in a labora-
tory 8. It requires neither complex equipment nor long-
term cultivation, allowing it to provide rapid, preliminary
pathogen identification (such as distinguishing between
bacteria and fungi) to help clinicians formulate initial, tar-
geted treatment plans °. Consequently, in clinical practice,
fluorescence ROSE is mainly used for rapid screening of
acute infectious diseases, especially for scenarios requiring
urgent diagnosis and treatment (such as emergency UTI pa-
tients and severe infection patients in intensive care units),
to compensate for the limitations of BC in rapid diagno-
sis %,
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Comorbidities such as DM and indwelling urinary cath-
eters are known to alter the urinary microenvironment and
increase the risk of colonization, which may influence both
microbiological culture yields and rapid test performance.
Although these factors were recorded as baseline characteris-
tics, the present study did not perform subgroup analyses due
to limited sample size.

By analyzing USs from 240 clinically suspected acute
UTI patients, this study found that fluorescence ROSE had
high sensitivity (95.53%) and good specificity (85.25%) in
detecting common UTI pathogens, which is consistent with
the research results of Zhang et al. ® and Trang et al. %.
Wang et al. 22 applied fluorescence ROSE to the diagnosis of
pulmonary infections and found that its sensitivity for patho-
gen detection was 93.1%, which is close to the sensitivity
observed in this study, indicating stable performance across
different infectious diseases. Mirham et al. 2 reported that
slide preparation can be completed within 4 min, which is
comparable to the 3.0 + 0.3 min reported in this study. Chen
et al. 2* noted that Al image reading requires approximately
4-5 min, consistent with the 4.0 £ 0.5 min observed in our
experiment. These findings confirm the rapid detection capa-
bility of fluorescence ROSE. Fluorescence ROSE demon-
strated excellent sensitivity and specificity, achieving an
overall diagnostic accuracy of 92.92% and an AUC of 0.90,
signifying exceptional discriminative capacity for distin-
guishing infected from non-infected patients. The Youden
index of 0.81 indicates a robust equilibrium between sensi-
tivity and specificity. The enhanced sensitivity suggests that
fluorescence ROSE may be particularly effective as a rule-
out test for patients with suspected UTIs, while its com-
mendable specificity supports its use as a supplementary di-
agnostic tool alongside traditional BC.

The high sensitivity of fluorescence ROSE may be at-
tributed to two main reasons. First, pathogens in urine sam-
ples are relatively homogeneous, facilitating morphological
recognition under fluorescence microscopy . Second, fluo-
rescence staining enhances pathogen visualization, particu-
larly when bacteria adhere to epithelial cells or are phagocy-
tosed by leukocytes 2. Regarding specificity, fluorescence
ROSE uses direct immunofluorescence technology to bind
specifically to microbial structures, generating characteristic
fluorescence signals under specific wavelengths 26, which
improves diagnostic precision. However, non-standardized
sample collection or processing, such as contamination or
suboptimal preparation, may lead to FP and FN results %,
which may partially explain the occurrence of FP cases ob-
served in this study.

Urine BC remains the gold standard for UTI diagno-
sis, allowing pathogen identification and antimicrobial sus-
ceptibility testing 2. In this study, BC identified 179 posi-
tive cases, of which 171 were consistent with fluorescence
ROSE results, demonstrating good agreement (x = 0.803).
However, BC requires prolonged incubation, and empirical
antibiotic therapy is often initiated before culture results are
available, potentially contributing to inappropriate antibi-
otic use and antimicrobial resistance 2. Fluorescence
ROSE provides preliminary pathogen information within a

short time frame, supporting earlier adjustment of empirical
therapy %.

A significant discovery of this investigation is the con-
siderable decrease in diagnostic turnaround time. Fluores-
cence ROSE produced results in minutes compared to the
roughly 24 hrs required for bacterial growth, indicating a re-
duction exceeding 95%. Timely pathogen identification may
enable rapid initiation of antimicrobial therapy, enhance an-
tibiotic stewardship, and reduce unnecessary exposure to
broad-spectrum antibiotics. This swift diagnostic skill is es-
pecially crucial in emergency and inpatient settings where
prompt treatment decisions are essential.

Compared with Wu et al. %, fluorescence ROSE in this
study demonstrated higher sensitivity but slightly lower
specificity, possibly due to differences in staining protocols
and Al recognition algorithms. Zhou et al. 3 emphasized that
rapid diagnostic technologies must balance sensitivity and
specificity, and further optimization of staining techniques
and Al algorithms may improve specificity. The investiga-
tion has several strengths. Initially, it offers an extensive ex-
amination of fluorescence ROSE using various diagnostic
metrics, including sensitivity, specificity, predictive values,
ROC analysis, agreement testing, and misclassification eval-
uation *2. Secondly, it mirrors actual clinical practice by ex-
amining hospitalized patients with probable UTIs . These
aspects augment the clinical relevance and translational sig-
nificance of the results.

In this study, subgroup analysis by individual pathogens
was not performed, so diagnostic differences among specific
organisms remained unclear, in contrast to the differentiation
observed in some other infections =,

Limitation of the study

The study has several limitations. First, as a single-
center retrospective study with a limited sample size (240
cases), it may introduce selection bias and limit generaliza-
bility. Second, subgroup analysis of individual pathogens
was not performed. Third, special populations such as chil-
dren, pregnant women, and patients with complicated infec-
tions were not included, and further validation is required .
Fourth, a detailed analysis of FP mechanisms was not con-
ducted. FP results may be related to the detection of nonvia-
ble bacteria, cellular debris, and specimen contamination that
does not yield growth in culture. Suppressed bacterial viabil-
ity from prior antimicrobial exposure may also contribute to
culture-negative yet fluorescence-positive findings. FN re-
sults were infrequent and may be associated with low bacte-
rial load, uneven microbial distribution within the specimen,
and technical factors during slide preparation and imaging.
The low FN rate supports the utility of fluorescence ROSE as
a rapid screening method, while positive findings should be
interpreted alongside confirmatory culture testing. Fifth, the
impacts of major comorbidities such as DM and indwelling
urinary catheters on test performance were not quantitatively
analyzed.

To address these limitations, our future research will
focus on several key areas. First, we plan to expand the sam-
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ple size and conduct multicenter prospective studies to eval-
uate pathogen-specific diagnostic performance, and include
special patient populations. Second, we aim to evaluate path-
ogen-specific diagnostic performance and optimize Al
recognition algorithms to reduce FP rates. Third, we will ex-
plore the integration of fluorescence ROSE with molecular
diagnostic technologies, such as polymerase chain reaction
(PCR), to further enhance diagnostic accuracy. Finally, fu-
ture studies will assess diagnostic performance in clinical
subgroups stratified by DM, urinary catheterization, and oth-
er key comorbidities.

Conclusion

Fluorescence ROSE has considerable potential as a
rapid adjunctive diagnostic tool that might enhance the ear-
ly detection and clinical management of UTIs. Fluores-
cence ROSE demonstrated superior effectiveness in diag-
nosing urinary tract infection, with elevated sensitivity,
commendable specificity, and robust overall precision
compared with bacterial culture. The area under the receiv-
er operating characteristic curve validated the model’s
strong discriminative capacity. Fluorescence ROSE consid-
erably decreased diagnostic turnaround time, enabling swift

preliminary microbiological identification and aiding
quicker clinical decision-making. While bacterial culture is
crucial for definitive pathogen identification and antibiotic
susceptibility testing, fluorescence ROSE serves as an ef-
fective and reliable screening technique. Integrating it into
standard clinical processes may enhance diagnostic effi-
ciency, facilitate the prompt initiation of antimicrobial
treatment, and perhaps promote more judicious antibiotic
use. Additional multicenter prospective trials are necessary
to confirm its wider clinical usefulness.
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Povezanost Ciste metabolicke acidoze sa visokim ,,anjonskim zjapom* i
nepovoljnih ishoda akutnog trovanja ugljen monoksidom: preliminarna
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Abstract

Background/Aim. Acute carbon monoxide poisoning
(ACOP) is a medical emergency, which causes a lack of
oxygen in the tissues. The aim of the study was to deter-
mine the clinical characteristics of different acid-base dis-
order phenotypes in ACOP patients, focusing on the asso-
ciation between pure high anion gap (AG) metabolic aci-
dosis and adverse outcomes (AOs). Methods. This retro-
spective study included 124 ACOP patients classified into
three phenotypes according to the acid-base analysis:
Type 1 (pure high AG metabolic acidosis), Type 2 (mixed
acid-base disorders), and Type 3 (other conditions). Clini-
cal indicators and outcomes were compared across groups.
Multivariable logistic regression identified independent
risk factors for AOs. Results. Type 1 phenotype patients
[22 (17.74%)] exhibited significantly lower acid-base bal-
ance parameters (pH, HCOs", standard base excess) and
higher metabolic stress markers (AG, lactate; all p < 0.05).

Apstrakt

Uvod/Cilj. Akutno trovanje uglen-monoksidom (acute
carbon monoxide poisoning — ACOP) je urgentno medicinsko
stanje, koje izaziva nedostatak kiseonika u tkivima. Cilj
rada bio je da se utvrde klinicke karakteristke razlicitih
fenotipova acido-baznih poremecaja kod pacijenata koji
su pretrpeli ACOP, sa fokusom na povezanost izmedu
¢iste metabolicke acidoze sa visokim ,anjonskim
zjapom* (anion gap — AG) i nepovoljnih ishoda. Metode.
Ova retrospektivna studija obuhvatila je 124 pacijenta
koja su pretrpela ACOP, svrstana prema rezultatima
analiza acido-baznog statusa u tri tipa fenotipa: tip 1
(¢ista metabolicka acidoza sa visokim AG), tip 2
(mesoviti acido-bazni poremecaji) i tip 3 (ostala stanja).
Uporedivani su klinicki pokazatelji i ishodi izmedu grupa.

They had higher rates of systemic inflaimmatory response
syndrome (SIRS) (72.73% vs. 46.67% and 38.60%) and in-
tensive care unit admission (45.45% vs. 17.78% and
19.30%) than the Type 2 and 3 groups (all p < 0.05). Mul-
tivariable analysis confirmed the Type 1 phenotype as an
independent risk factor for both SIRS [odds ratio (OR):
6.36, 95% confidence interval (CI): 1.486-27.213] and in-
tensive care unit admission (OR: 4.71, 95% CI: 1.102—
20.151). Conclusion. This preliminary study identifies
pure high AG metabolic acidosis as a strong predictor of
AOs in ACOP. This readily available arterial blood gas pa-
rameter provides a novel perspective for eatly risk stratifi-
cation in emergency settings, though its clinical utility re-
quires validation in prospective studies.

Keywords:

acidosis; blood gas analysis; carbon monoxide
poisoning; intensive care units; risk assessment;
systemic inflammatory response syndrome.

Za identifikaciju nezavisnih faktora rizika od nastanka
nepovoljnih  ishoda koris¢ena je multivarijabilna
logisticka regresija. Rezultati. Pacijenti fenotipa tip 1 [22,
(17,74%)] imali su znacajno nize vrednosti parametara
acido-baznog statusa (pH, HCOs~, standardni bazni
eksces) i vise vrednosti markera metabolickog stresa (AG,
laktat; svi p < 0,05). Imali su vecu ucestalost sindroma
sistemskog inflamacijskog odgovora (systemic inflammatory
response syndrome — SIRS) (72,73% vs. 46,67% 1 38,60%,
redom) i prijema u jedinicu intenzivne nege (45,45% vs.
17,78% 1 19,30%, redom) u odnosu na grupe tipa 2 i tipa 3
(svi p < 0,05). Multivarijabilnom analizom potvrden je
fenotip tipa 1 kao nezavisan faktor rizika kako za nastanak
SIRS [odds ratio (OR): 6,36, 95% confidence interval (CI):
1,486-27,213], tako i za prijem u jedinicu intenzivne nege
(OR: 4,71, 95% CI: 1,102-20,151). Zaklju¢ak. Ovom
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preliminarnom  studijom  identifikovana je  Cista
metabolicka acidoza sa visokim AG kao snazan prediktor
nepovoljnih ishoda kod ACOP. Kao lako dostupan
parametar iz analize gasova arterijske krvi, on u hitnim
situacijama pruza novu moguénost za ranu stratifikaciju
rizika u urgentnim stanjima, mada njegova klinicka

primena zahteva validaciju u prospektivnim studijama.

Kljucne reci:

acidoza; krv, analiza gasova; trovanje
ugljenmonoksidom; intenzivna nega, odeljenja; rizik,
procena; sindrom sistemske zapaljenske reakcije.

Introduction

Acute carbon monoxide (CO) poisoning (ACOP) repre-
sents a significant global public health challenge, character-
ized by persistently high morbidity and mortality rates.
ACOP typically results from exposure to CO generated by
the incomplete combustion of carbon-containing fuels in en-
closed or poorly ventilated spaces. Common sources include
malfunctioning domestic gas heaters, coal stoves, charcoal
grills, portable generators, vehicle exhaust in garages, and
occupational exposure in industrial settings 2. The 2021
Global Burden of Disease Study reported approximately
28,900 deaths globally attributable to unintentional ACOP
that year, with significant regional variations in mortality
highlighting the ongoing severity of the situation and the ur-
gent need for effective control strategies ®. The pathophysio-
logical core of ACOP is tissue hypoxia. CO not only reduces
the blood’s oxygen-carrying capacity by forming carboxy-
hemoglobin (COHb) but also directly inhibits the mitochon-
drial respiratory chain, triggering oxidative stress (OS) and
energy metabolism dysfunction, ultimately leading to inter-
nal environment disturbances *®. In this context, arterial
blood gas (ABG) analysis is a key tool for assessing acid-
base balance, with parameters such as pH, bicarbonate, and
the anion gap (AG) becoming crucial for determining the
prognosis of critically ill patients ™2,

High AG metabolic acidosis (MA) is a common meta-
bolic disturbance in ACOP, primarily due to lactate accumu-
lation from tissue hypoxia °. However, current research has
predominantly focused on evaluating the overall acid-base
status or the prognostic value of individual biochemical
markers 1% 1 lacking a refined differentiation of acid-base
disorder phenotypes. A key knowledge gap exists regarding
whether there are essential differences in clinical characteris-
tics and prognostic significance between pure high AG MA
and mixed acid-base disorders > 3. Although the Glasgow
Coma Scale (GCS) score and COHb level are classic indica-
tors for assessing severity, it remains to be elucidated wheth-
er the specific phenotype of pure high AG MA remains an
independent predictor of adverse outcomes (AOs) after ad-
justing for these known risk factors ' 5. This limitation re-
sults in a lack of precise evidence in current guidelines for
individualized risk stratification and intervention based on
different metabolic phenotypes “.

To address this gap, this study aims to employ the clini-
cally commonly used three-step method for analyzing acid-
base disorders to finely classify the acid-base status of
ACOP patients at admission. It will focus specifically on
pure high AG MA to clarify its clinical characteristics and its
association with AOs. The study hypothesizes that in ACOP

patients, pure high AG MA, compared to mixed acid-base
disorders, can more independently and strongly predict the
development of systemic inflammatory response syndrome
(SIRS) and the need for intensive care unit (ICU) admission,
thereby providing a novel perspective for early risk stratifica-
tion that goes beyond traditional indicators.

Therefore, the aim of this study was to generate evi-
dence to improve the identification of critically ill ACOP pa-
tients and guide precise management.

Methods

Study design and participants

This single-center retrospective cohort study was ap-
proved by the Ethics Committee of Bozhou People’s Hospi-
tal, Bozhou, China (No. BoYiLunShen 263, from November
03, 2025) and conducted in accordance with the Declaration
of Helsinki and relevant ethical guidelines. Consecutive adult
patients with ACOP admitted to the Emergency Department
of our Hospital between December 2022 and December 2024
were enrolled.

Inclusion criteria were as follows: age > 18 years; con-
firmed ACOP diagnosis based on a clear history of CO expo-
sure, clinical symptoms, and laboratory tests; COHb level
> 5% at admission; and availability of complete ABG analy-
sis, electrolyte panel, lactate measurement, clinical data, la-
boratory results, and follow-up outcomes obtained immedi-
ately upon admission.

Exclusion criteria were: pre-existing chronic organ dys-
function (e.g., chronic heart failure, chronic renal failure, cir-
rhosis), chronic metabolic diseases (e.g., diabetic ketoacido-
sis, renal tubular acidosis), or autoimmune diseases; pre-
hospital treatments that could significantly alter acid-base
balance or laboratory parameters (e.g., high-flow oxygen
therapy, mechanical ventilation, fluid resuscitation for acid-
base correction); concomitant conditions such as other toxin
poisonings, major trauma, acute infections, or recent surgery,
and incomplete clinical, laboratory, or outcome data preclud-
ing acid-base phenotyping or statistical analysis.

A final cohort of 124 patients was included.

Acid-base disorder phenotyping

Acid-base disorder phenotyping was performed via a
standardized three-step physiological algorithm using admis-
sion pre-oxygenation ABG analysis and electrolyte panel da-
ta to characterize acid-base patterns that support early, rapid
emergency decision-making & 7. First, the primary acid-
base disorder has been determined based on pH, partial pres-
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sure of arterial carbon dioxide (PaCO2), and hydrogen car-
bonate (HCOs"). Subsequently, AG is calculated as AG =
Na* + K* - CI" - HCOs7, with AG > 16 mmol/L defining
high-AG MA. Finally, the adequacy of respiratory compen-
sation is assessed using Winter’s formula. If the measured
PaCO, fell within the range of the predicted PaCO; + 2
mmHg, respiratory compensation was deemed appropriate,
and the case was classified as Type 1 (pure high AG MA). If
the measured value fell outside this range, it indicated the
presence of a mixed respiratory component, and the case was
classified as Type 2 (mixed disorder). Accordingly, the final
classification was: Type 1 (pure high AG MA) — elevated
AG with appropriate respiratory compensation; Type 2
(mixed disorder) — presence of any two or more primary ac-
id-base disorders; Type 3 (other) — all other simple disorders
and cases without significant acid-base derangement, exclud-
ing Type 1. To ensure objectivity and reliability, all pheno-
typing results were independently and blindly assessed by
two clinicians. Any discrepancies were resolved by a third
senior physician for final adjudication. This classification
method adheres to established physiological principles 8 %°.

Data collection and outcome definition

Data were extracted from the hospital electronic medi-
cal records and were classified into several categories: base-
line characteristics, clinical and laboratory parameters, and
clinical outcomes. Baseline characteristics included age, sex,
height, weight, smoking history, alcohol use, and comorbidi-
ties (e.g., hypertension, coronary artery disease, and diabetes
mellitus). Clinical and laboratory parameters on admission
consisted of the following: vital signs (temperature, heart
rate, respiratory rate, blood pressure); GCS score (calculated
as the average of independent assessments by two emergency
physicians); ABG parameters (pH, PaCO,, HCOs"); electro-
Iytes (Na*, Cl, K*); AG, lactate, COHb, complete blood
count, liver and kidney function tests; and myocardial injury,
which was defined as elevated cardiac troponin I (cTnl >
0.05 ng/mL). The final category included clinical outcomes.
Primary outcomes were the occurrence of SIRS and the need
for ICU admission. SIRS was diagnosed when at least two of
the following criteria were met 2: temperature > 38 °C or
<36 °C; heart rate > 90 beats/min; respiratory rate > 20
breaths/min or PaCO, < 32 mmHg; white blood cell count
> 12 x 10%L or < 4 x 10%/L, or > 10% immature bands. SIRS
was monitored continuously during the first 6 hrs of hospital-
ization, and its occurrence was recorded as a binary outcome.
ICU admission was defined as transfer to the ICU for inten-
sive monitoring and treatment due to critical illness within
6 hrs of emergency department presentation.

Treatment protocol

All patients received uniform institutional care: high-
flow oxygen (10-15 L/min) immediately upon arrival, fol-
lowed by hyperbaric oxygen therapy as routine standard care
for all confirmed ACOP cases. No patient received bicar-
bonate or alkalinizing agents to correct acidosis. Mechanical

Junjie K, et al. Vojnosanit Pregl 2026; 83(8): 495-502.

ventilation and vasopressors were used only for standard in-
dications. Treatment modality was identical across all pheno-
type groups and was not analyzed as a covariate.

Statistical analysis

As an exploratory retrospective cohort study analyzing
associations between acid-base phenotypes and outcomes in
ACOP, the sample size was determined by the consecutive
eligible cases available during the study period. We
acknowledged that the sample size, particularly for the
Type 1 subgroup, might limit statistical power. A post-hoc
power analysis using Demidenko’s formula % was performed
to contextualize the findings. For the primary outcome (ICU
admission), based on an odds ratio (OR) of 3.60 from uni-
variate analysis, an alpha of 0.05, and 80% power, the calcu-
lated required sample size was approximately 180. With 124
included patients, the achieved power was approximately
64%. For the secondary outcome (SIRS), the required sample
size was approximately 128, corresponding to an achieved
power of 79%. Analyses were performed using SPSS 26.0.
Normally distributed continuous data are presented as
mean + standard deviation and compared using one-way
analysis of variance — ANOVA (with post-hoc testing if var-
iances were equal); non-normally distributed data are pre-
sented as median (first quartile — Q1, third quartile — Q3) and
compared using the Kruskal-Wallis H test. Categorical data
are presented as numbers (percentages) and compared using
the chi-square (y%) or Fisher’s exact test. Correlations were
assessed using Spearman’s rank correlation. Variables with
p < 0.1 in univariate logistic regression were entered into
multivariable logistic regression models (using the stepwise
method; entry o = 0.05; removal o = 0.10) to identify inde-
pendent risk factors. A two-sided p < 0.05 was considered
statistically significant.

Results

Comparison of baseline characteristics and clinical
indicators across the three groups

The 124 ACOP patients were classified into three acid-
base phenotype groups: Type 1 — pure high AG MA
[22 (17.74%)], Type 2 - mixed acid-base disorders
[45 (36.29%)], and Type 3 — other conditions [57 (45.97%)].
No statistically significant differences were observed among
the three groups regarding age, sex, BMI, vital signs, or
baseline laboratory indicators (all p > 0.05), indicating com-
parability at baseline.

Significant differences were found among the groups in
acid-base balance, metabolic, and inflammatory markers (all
p < 0.05). Specifically, patients with the Type 1 phenotype
exhibited characteristic features of severe MA with a high
AG: they had the lowest pH and HCOs™ levels, and the high-
est AG values (e.g., pH: Type 1: 7.33 vs. Type 2: 7.39 vs.
Type 3: 7.41; AG: Type 1: 25.20 mmol/L vs. Type 2: 20.99
mmol/L vs. Type 3: 16.78 mmol/L). Concurrently, lactate
levels were significantly higher in the Type 1 group com-
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pared to the other two groups (median: 5.20 mmol/L vs. 3.80
mmol/L vs. 2.20 mmol/L, respectively) (Table 1).

Analysis of clinical outcomes revealed that the Type 1
phenotype group had the highest incidence of adverse events.
Both the incidence of SIRS (72.73%) and the rate of ICU ad-
mission (45.45%) were significantly higher in the Type 1
group compared to the Type 2 (SIRS: 46.67%; ICU admission:

17.78%) and Type 3 groups (SIRS: 38.60%; ICU admission:
19.30%) (intergroup comparisons, all p < 0.05) (Table 1).

Correlation analysis of major clinical indicators

Spearman correlation analysis revealed significant asso-
ciations among key clinical indicators (Table 2). The Type 1

Table 1
Comparison of baseline characteristics and clinical indicators
among ACOP patients with different acid-base phenotypes

Variable R?;?}';;CG Type 1 (n=22) Type 2 (n = 45) Type 3 (n =57) p-value
Age, years - 55.0 (44.5, 71.8) 58.0 (50.0, 70.0) 55.0 (46.0, 68.0) 0.741
Gender

male - 7 (31.80) 22 (48.90) 30 (52.60) 0.246
BMI, kg/m? - 23.95 (22.98, 26.53) 23.53 (21.48, 26.84) 24.22 (22.04, 27.04) 0.646
Temperature, °C 36.0-37.4 36.50 (36.50, 36.60) 36.60 (36.40, 36.80) 36.5 (36.50, 36.60) 0.585
Heart rate, bpm 60.0-100.0 95.00 (86.00, 104.50)  82.00 (76.00, 108.00)  85.00 (78.00, 98.00) 0.284
Respiratory rate, breaths/min  12.0-20.0  19.00 (16.30, 20.00)  18.00 (16.00,21.00)  18.00 (15.00, 20.00) 0.622
Systolic BP, mmHg 90.0-139.0 118.00 (104.50, 129.50) 129.00 (118.00, 144.00) 127.00 (116.00, 139.00)  0.081
Hypertension - 6 (27.30) 14 (31.10) 15 (26.30) 0.862
Diabetes mellitus - 3(13.60) 3 (6.70) 6 (10.50) 0.635
GCS score - 11.00 (8.00, 13.00) 12.00 (8.00, 14.00) 13.00 (9.00, 15.00) 0.158
COHb, % - 28.40 (20.20, 40.70) 21.20 (13.20, 34.80) 27.50 (14.30, 33.40) 0.352
pH 7.35-7.45 7.33 (7.31, 7.36) 7.39 (7.34, 7.43) 7.41 (7.38, 7.44) <0.001
HCOs~, mmol/L 22.00-27.00 15.45 (14.10, 17.20) 19.50 (16.40, 23.50) 21.10 (20.00, 23.00) <0.001
AG, mmol/L 8.00-16.00  25.20 (23.08, 26.46) 20.99 (18.67, 25.18) 16.78 (15.44, 18.37) <0.001
Lactate, mmol/L 0.50-2.20 5.20 (2.92, 8.38) 3.80 (2.00, 5.50) 2.20 (1.70, 3.30) <0.001
WBC count, x10%/L 4.00-10.00  14.12 (10.94, 21.23) 11.74 (8.97, 15.81) 10.43 (8.21, 13.55) 0.030
Hemoglobin, g/L 130.0-175.0 143.50 (124.00, 154.00) 136.00 (120.00, 155.00) 133.00 (125.00, 144.00) 0.563
Creatinine, pmol/L 57.0-97.0  56.60 (47.70, 79.50) 65.30 (48.90, 94.10) 59.40 (48.30, 69.30) 0.391
ALT, U/L 10.0-40.0 25.00 (20.00, 40.50) 30.00 (20.00, 47.00) 21.00 (17.00, 33.00) 0.050
Albumin, g/L 40.0-55.0 45.90 (40.80, 48.00) 43.90 (39.90, 45.90) 41.50 (39.30, 45.30) 0.048
Myocardial injury - 14 (63.60) 20 (44.40) 22 (38.60) 0.133
SIRS - 16 (72.73) 21 (46.67) 22 (38.60) 0.024
ICU admission - 10 (45.45) 8 (17.78) 11 (19.30) 0.026

ACOP - acute carbon monoxide poisoning; n — number; BMI — body mass index; bpm — beats per minute; BP — blood
pressure; GCS — Glasgow Coma Scale; COHb - carboxyhemoglobin; AG - anion gap; WBC - white blood cell;
ALT - alanine aminotransferase; SIRS — systemic inflammatory response syndrome; ICU — intensive care unit.

Note: Data are presented as median (first quartile, third quartile) or as numbers (percentages). Comparisons among groups
were performed using the Kruskal-Wallis H test for continuous variables and the chi-square test or Fisher’s exact test for
categorical variables. For detailed definitions of Types 1-3, see the Methods section.

Table 2
Spearman correlation coefficient matrix of major clinical indicators and outcomes in patients with ACOP
Variable SIRS Type 1 I(.:U. GCS Score COHb Lactate
admission
SIRS -
Type 1 0.231* -
ICU admission 0.237** 0.241** -
GCS score -0.416** -0.127 -0.506** -
COHb 0.082 0.117 0.653** -0.428** -
Lactate 0.484** 0.280** 0.423** -0.467** 0.478** —

ACOP - acute carbon monoxide poisoning; SIRS — systemic inflammatory response syndrome; ICU - intensive
care unit; GCS - Glasgow Coma Scale; COHb — carboxyhemoglobin; n — number.

Note: The data in the table represent Spearman correlation coefficients (p). *p < 0.05, ** p < 0.01 (two-tailed
test). For brevity, sample size (n = 124) and non-significant p-values are not shown in the table. “Type 1” refers

to the pure high anion gap metabolic acidosis phenotype.
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acid-base phenotype (pure high AG MA) showed significant
positive correlations with the occurrence of SIRS (p = 0.231,
p < 0.05), ICU admission (p = 0.241, p < 0.01), and lactate
levels (p = 0.280, p < 0.01, more precise: p = 0.002). This
indicates a significant association between this phenotype
and systemic inflammatory response, critical outcomes, and
the degree of tissue hypoxia. However, no significant corre-
lation was found between the Type 1 phenotype and the GCS
score (p = -0.127, p = 0.162) or COHb levels (p = 0.117,
p = 0.199), suggesting that the critical nature of the Type 1
phenotype appears to be independent of traditional indicators
of consciousness impairment and poisoning severity. In con-
trast, traditional critical illness indicators such as lactate,
GCS score, and COHb showed stronger correlations with
each other and with both SIRS and ICU admission (all
p <0.001).

Analysis of risk factors for intensive care unit
admission

Univariate logistic regression identified multiple varia-
bles associated with ICU admission (p < 0.1) (Table 3). Mul-
tivariable analysis further identified three independent pre-
dictors: Type 1 phenotype [OR: 4.71, 95% confidence inter-
val (Cl): 1.102-20.151, p = 0.037], GCS score (OR: 0.76,

95% CI: 0.618-0.940, p = 0.011), and COHb (OR: 1.12,
95% CI: 1.054-1.200, p < 0.001). Hemoglobin showed a
trend (OR: 1.03, 95% CI: 0.997-1.067, p = 0.077). Heart rate
and white blood cell count did not demonstrate independent
predictive value.

Analysis of risk factors for systemic inflammatory
response syndrome occurrence

Univariate logistic regression analysis demonstrated
that the Type 1 phenotype (pure high AG MA) was signifi-
cantly associated with the development of SIRS in patients
with ACOP (p < 0.012). Variables with p < 0.1 in the uni-
variate analysis were subsequently included in a multivari-
able logistic regression model. After multivariable adjust-
ment, Type 1 phenotype remained the strongest independ-
ent predictor (OR: 6.36, 95% ClI: 1.486-27.213, p = 0.013),
alongside GCS score (OR: 0.79, p = 0.008), hypertension
(OR: 0.14, p = 0.006, protective), hemoglobin (OR: 1.03,
p = 0.050), creatinine (OR: 1.02, p = 0.025), ALT (OR:
1.04, p 0.033) and myocardial injury (OR: 3.76,
p =0.023). The magnitude of this association is presented
in Table 4, indicating that this specific acid-base disorder
phenotype possesses independent predictive value for the
onset of SIRS.

Table 3
Risk factors for intensive care unit admission

. Univariate analysis Multivariate analysis

Variable
OR 95% ClI p-value OR 95% ClI p-value

Type 1 phenotype 3.64 1.372-9.662 0.009 471 1.102-20.151 0.037
GCS score 0.68 0.582-0.796 < 0.001 0.76 0.618-0.940 0.011
COHb, % 1.15 1.089-1.219 <0.001 1.12 1.054-1.200 <0.001
Gender

male 2.16  0.918-5.057 0.078 - - -
Heart rate, bpm 1.03 1.006-1.054 0.012 - - -
WBC count, x10%/L 1.10 1.029-1.178 0.006 - - -
Hemoglobin, g/L 1.05 1.022-1.076 <0.001 1.03 0.997-1.067 0.077
Albumin, g/L 1.08 1.012-1.161 0.022 - - -
Age, years 1.00 0.973-1.020 0.748 - - -
BMI, kg/m2 0.98 0.883-1.091 0.725 - - -
Temperature, °C 1.00 0.282-3.562  0.997 - - -
Respiratory rate, breaths/min ~ 1.02  0.936-1.101  0.708 - - -
Systolic BP, mmHg 0.99 0.976-1.013 0.552 - - -
Hypertension 045 0.157-1.298 0.140 - - -
Diabetes mellitus 1.10 0.278-4.375 0.890 - - -
Creatinine, umol/L 1.00 0.992-1.015 0.578 - - -
ALT, U/L 1.00 0.984-1.021  0.809 - - -
Total bilirubin, umol/L 1.06 0.985-1.132 0.128 - - -
Myocardial injury 1.69 0.732-3.910 0.218 - - -
OR - odds ratio;j ClI - confidence interval; GCS - Glasgow Coma Scale;

COHb - carboxyhemoglobin; bpm — beats per min; WBC - white blood cell; BMI — body mass

index; BP — blood pressure; ALT — alanine aminot

ransferase.

Note: Variables with p < 0.1 in univariate analysis were entered into multivariate analysis using

the stepwise method (entry a = 0.05, removal a

= 0.10). Blood gas parameters (pH, PaCO.,

HCO»s, AG, lactate) were excluded from regression analysis due to causal inclusion relationships

with the metabolic acidosis phenotype. A dash (-

the final multivariate model.

Junjie K, et al. Vojnosanit Pregl 2026; 83(8): 495-502.

) indicates the variable was not included in
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Table 4
Risk factors for systemic inflammatory response syndrome
Variable Univariate analysis Multivariate analysis
OR 95% ClI p-value OR 95% ClI p-value

Type 1 phenotype 3.66 1.323-10.119 0.012 6.36  1.486-27.213  0.013
GCS score 0.76  0.676-0.864 <0.001  0.79 0.662-0.941 0.008
Gender

male 249  1.208-5.137 0.013 - - -
Hypertension 0.39 0.171-0.895 0.026 0.14 0.035-0.562 0.006
Hemoglobin, g/L 1.05 1.025-1.072 <0.001 1.03 1.000-1.060 0.050
Creatinine, umol/L 1.03 1.014-1.049 <0.001 1.02 1.003-1.046 0.025
ALT, U/L 1.05 1.024-1.083 <0.001 1.04 1.003-1.070 0.033
Albumin, g/L 110 1.024-1.188 0.010 - - -
Myocardial injury 6.45 2.940-14.140 <0.001 3.76  1.201-11.747  0.023
Diabetes mellitus 0.33 0.086-1.296  0.113 - - -
COHb, % 1.02  0.987-1.046  0.278 - - -
Age, years 1.00 0.976-1.016 0.691 - - -
BMI, kg/m? 1.01  0.920-1.098 0.911 - - -
Systolic BP, mmHg 1.00 0.980-1.012 0.645 - - -
Total bilirubin, pmol/L 1.02 0.954-1.084 0.601 - - -

OR - odds ratio; Cl — confidence interval; GCS — Glasgow Coma Scale; ALT - alanine
aminotransferase; COHb - carboxyhemoglobin; BMI — body mass index.

Note: Variables with p < 0.1 in univariate analysis were entered into multivariate analysis using
the stepwise method (entry o = 0.05, removal a = 0.10). Blood gas parameters (pH, PaCO.,
HCOs, AG, lactate) were excluded from regression analysis due to causal inclusion relationships
with the metabolic acidosis phenotype. Systemic inflammatory response syndrome (SIRS)
component variables (temperature, heart rate, respiratory rate, white blood cell count) were
excluded from SIRS-related regression analyses due to definitional overlap with the outcome.
A dash (=) indicates the variable was not included in the final multivariate model.

Discussion

This preliminary study indicates that ACOP patients
presenting with pure high AG MA upon admission face a
significantly elevated risk of developing SIRS and requiring
ICU admission. Despite the limited sample size, the core
value of this study lies in being the first to utilize standard-
ized physiological phenotyping to reveal the independent
prognostic role of compensatory failure in ACOP. We have
clearly identified this phenotype as a critical clinical mani-
festation in ACOP. Multivariable analysis demonstrated that
even after adjusting for factors like GCS score and COHb
level, it remained a strong independent risk factor for both
SIRS (OR: 6.36) and ICU admission (OR: 4.71). This direct-
ly links the core pathophysiology of ACOP-tissue hypoxia
and metabolic failure—to clinical risk, providing a key meta-
bolic indicator for identifying high-risk patients in the emer-
gency setting > °,

The Type 1 phenotype signifies that the patient has en-
tered a vicious cycle of tissue hypoxia and compensatory
failure. CO not only reduces oxygen-carrying capacity by
forming COHb but also directly inhibits mitochondrial cyto-
chrome c oxidase, leading to lactate accumulation, the prima-
ry cause of elevated AG . The weak positive correlation
observed between the Type 1 phenotype and lactate levels
(p= 0.280, p = 0.002) in univariate analysis supports this
pathological mechanism. Its “pure” nature-indicating appro-
priate respiratory compensation-suggests that despite maxi-
mal compensatory effort, the acidosis remains uncorrected,
pointing to the extreme severity of the hypoxia and metabol-

ic disturbance ¢ 7. Multivariable analysis further confirmed
this phenotype as an independent predictor of AOs, con-
sistent with findings from Wang et al. ® and Kimmel and
Alscher 2,

A key aspect of this study is its distinction between the
prognostic implications of pure vs. mixed high-AG MA. The
“pure” nature of the Type 1 phenotype implies that respirato-
ry compensation has reached its maximum capacity yet fails
to correct the acidosis, indicating that the MA has exceeded
physiological compensatory limits, leading to a decompen-
sated vicious cycle of hypoxia-lactate accumulation-
worsening acidosis. In contrast, the Type 2 (mixed) pheno-
type encompasses various scenarios such as over-
compensation, under-compensation, or combination with
other acid-base disorders, resulting in complex pathological
significance that may dilute the critical signal of a high AG.
Consequently, its prognostic value is considerably lower than
that of the pure phenotype.

This study addresses a gap in previous research, which
often focused on overall acid-base status or single parame-
ters 1% 11, by confirming the independent prognostic value of
pure high AG MA. This aligns with findings in critical care:
Mochizuki et al. ? reported higher mortality with metabolic
acidemia than with respiratory acidemia, and Canova et al. %
confirmed MA as an independent risk factor for in-hospital
mortality. Our study focuses this understanding specifically
on ACOP, deepening the knowledge of acid-base disorders
in this condition. Furthermore, the high incidence of SIRS in
Type 1 patients is consistent with the systemic inflammatory
state seen in septic patients in the emergency department * and
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supports the mechanism proposed by Simonsen et al. ® where-
in CO poisoning triggers OS and inflammatory responses,
thereby completing the pathophysiological chain of ACOP.

In clinical practice, rapid acid-base phenotyping using
admission blood gas analysis is simple, immediate, and incurs
no additional cost, making it well-suited for emergency de-
partment use. Identifying patients with the Type 1 phenotype
should prompt initiation of more intensive monitoring and
treatment, including early hemodynamic monitoring, assess-
ment of eligibility for advanced respiratory support, optimiza-
tion of hyperbaric oxygen therapy schedules, and lactate
clearance therapy, thereby enabling precise intervention. Fu-
ture research should involve large-scale, multicenter prospec-
tive studies to validate the predictive power of this phenotype,
explore targeted personalized treatment strategies, and clarify
its impact on improving patient outcomes, thereby providing
an evidence base for updating clinical guidelines.

Limitation of the study

This study has several limitations. First, its single-
center retrospective design and relatively small sample size
limit statistical power, resulting in wide Cls for the ORs in
the multivariable analysis. The conclusions should therefore
be considered hypothesis-generating and require validation
in larger prospective multicenter studies. Second, the retro-
spective design is susceptible to unmeasured confounding
factors. Specifically, data on CO exposure duration, transport
time to hospital, and prehospital treatments (e.g., oxygen
administration by emergency medical services, fluid resusci-
tation) were not systematically documented in electronic
medical records and thus could not be included in the analy-

sis. These factors may significantly influence the severity of
poisoning and subsequent outcomes. Their absence reflects
an inherent limitation of retrospective emergency department
studies, and future prospective studies should incorporate
standardized prehospital data-collection protocols. Third, the
study focused only on short-term outcomes (SIRS, ICU ad-
mission) and lacked follow-up on long-term neurological se-
quelae and mortality 2, preventing a comprehensive assess-
ment of the phenotype’s long-term value. Finally, con-
strained by data availability in the emergency setting, SIRS
rather than the sequential organ failure assessment — SOFA
score was used to define the inflammatory response; bi-
omarkers of inflammation and OS were not measured 5 °; the
efficacy of different treatments across phenotypes was not
analyzed %; and the generalizability of the single-center data
requires verification 4,

Conclusion

Ultimately, pure high anion gap metabolic acidosis rep-
resents a critical phenotype in acute carbon monoxide poi-
soning and is a strong independent predictor for the devel-
opment of systemic inflammatory response syndrome and
the need for intensive care unit admission. This readily avail-
able parameter from routine blood gas analysis provides a
crucial metabolic perspective for identifying high-risk pa-
tients, stratifying risk, and guiding intensive treatment in the
emergency department, holding significant clinical value.
This study enriches the evidence base concerning acid-base
disorders in acute carbon monoxide poisoning, provides a
reference for refining clinical guidelines, and lays the
groundwork for subsequent prospective research.
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Fleksija glave, njihanje trupa i samoprijavljene strategije kod starijih osoba sa
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Abstract

Background/Aim. Older adults with oropharyngeal dys-
phagia (OD) residing in nursing homes without clinical
guidance may spontaneously adopt compensatory strate-
gies through adjustments in eating and swallowing. How-
ever, evidence regarding the spontaneous emergence of
head flexion (HF) and postural adaptations remains lim-
ited. The aim of the study was to investigate adaptive head
posture and trunk sway (TS) during swallowing in older
adults screening positive for OD (spOD). Methods.
Based on the presence of a swallowing disorder deter-
mined by the 100 mL water swallow test, a total of 45 old-
er adults were classified into two groups: a group with
spOD (spOD group) and a group without spOD (non-
spOD group). Head posture was assessed using a
smartphone-based accelerometer, and TS was evaluated
with a Swaymeter. Data were analyzed using image pro-
cessing techniques. Group comparisons were performed
using multivariate analysis of covariance — MANCOVA
with Bonferroni correction, followed by a confirmatory

Apstrakt

Uvod/Cilj. Statije osobe sa orofaringealnom disfagijom
(OD), koje borave u domovima za stare bez klinickog
vodstva, mogu spontano, kroz prilagodavanje ishrani i
gutanju, usvojiti kompenzacione strategije. Medutim,
ograniceni su dokazi o spontanoj pojavi fleksije glave (bead
flexion — HF) 1 posturalnih adaptacija. Cilj rada bio je da se
kod starijih osoba sa pozitivnim skriningom na OD (screening
positive for OD — spOD) istrazi adaptivni polozaj glave i
njihanje trupa (#runk sway — TS) tokom gutanja. Metode. Na
osnovu prisustva poremecaja gutanja, utvrdenog testom
gutanja 100 mL vode, ukupno 45 starijih osoba
klasifikovano je u dve grupe: grupa spOD i skrining

multivariable linear regression. Semi-structured interviews
were conducted with the spOD group to explore their
recognition of spontaneous strategies. Results. The spOD
group (n = 21) showed significantly greater maximum HF
during swallowing compared to the non-spOD group
(n=24) (p = 0.0002). No significant group differences
were observed in TS parameters (p > 0.00625). Linear re-
gression indicated a positive association between spOD
and maximum HF: B = 13.46, 95% confidence interval:
6.50-20.41, p < 0.001. In interviews, the participants re-
ported various conscious strategies (e.g., small bites, water
use, breath-holding), but none mentioned HF or trunk
sway. Conclusion. Despite the HF and TS results ob-
tained in older individuals, this cross-sectional study can-
not determine whether HF serves a compensatory func-
tion or is merely associated with OD. Therefore, no clini-
cal recommendations can be drawn from these findings.

Keywords:
aged; deglutition disorders; head movements; nursing
home residents; oropharynx.

negativhu  grupu  (non-spOD  grupa). Polozaj glave
procenjivan je pomocu akcelerometra na ,,pametnom®
telefonu, dok je TS evaluiran primenom Swaymeter-a.
Podaci su analizirani koris¢enjem tehnika obrade slika.
Uporedivanje rezultata grupa izviseno je koriséenjem
multivarijantne analize kovarijanse (multivariate analysis of
covariance — MANCOVA), sa Bonferonijevom korekcijom,
nakon ¢ega je sprovedena potvrdna multivarijabilna linearna
regresija. Da bi se istrazilo prepoznavanje spontanih
strategija, sprovedeni su polustrukturalni intervjui sa
ispitanicima spOD grupe. Rezultati. Grupa spOD (n = 21)
pokazala je znacajno vecu maksimalnu HF tokom gutanja u
poredenju sa #on-spOD grupom (n = 24) (p = 0,0002). Nisu
primecene znacajne razlike izmedu grupa u parametrima TS
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(p > 0,00625). Linearnom regresijom pokazana je pozitivha
veza izmedu spOD i maksimalne HF: B = 13,46, 95%
confidence interval 6,50-20,41, p < 0,001. Ucesnici su u
intervjuima prijavili razlicite svesne strategije (npr. mali
zalogaji, upotreba vode, zadrzavanje daha), ali niko nije
pomenuo HF ili TS. Zaklju€ak. Uprkos rezultatima za HF i
TS kod starijih osoba, ovom studijom preseka ne moze se

utvrditi da li je HF kompenzatorna funkcija ili je samo
povezana sa OD. Shodno tome, na osnovu ovih nalaza se
ne mogu doneti klinicke preporuke.

Kljucne reci:
stare osobe; gutanje, poremecaji; glava, pokreti;
staracki domovi, stanari; orofarinks.

Introduction

Oropharyngeal dysphagia (OD), which impairs the safe-
ty and efficiency of swallowing from the oral cavity to the
oesophagus, is common among older adults in nursing
homes and is associated with a poor prognosis . OD is com-
mon in older adults, particularly after stroke and in neurolog-
ical diseases such as Parkinson’s and Alzheimer’s disease 2.
However, in healthy older adults, age-related physiological
changes in swallowing can occur and may contribute to
OD 3. In older adults, OD can lead to serious complications,
including dehydration, malnutrition, aspiration pneumonia,
hospitalization, and even death 4. It is also strongly associat-
ed with poor quality of life, social isolation, anxiety, and de-
pression 5. Despite these severe consequences, OD often
goes unrecognized in older adults living in nursing homes.
This is largely because individuals tend to perceive swallow-
ing difficulties as a natural part of ageing and therefore do
not report them to healthcare professionals. Moreover, clini-
cians frequently fail to detect OD, which leads to an underes-
timation of its true prevalence . Although prevalence rates
vary, a recent review reported that OD affects approximately
52.2% of nursing home residents [95% confidence interval
(C1): 33.3-67.2] ".

Clinicians often recommend standard compensatory
strategies such as dietary adjustments, oral hygiene, postural
modification and swallowing manoeuvres to manage OD & °.
Because follow-up care for dysphagia is often inadequate,
and rehabilitation programs are not fully tailored to individu-
al needs, many people with OD attempt to manage the condi-
tion independently °. Qualitative studies report some tech-
niques that elderly residents of nursing homes develop spon-
taneously before seeking clinical support when they have dif-
ficulty swallowing. These methods include slowing down
eating, taking small bites, tapping the chest or back during
choking, drinking water after each bite, and maintaining oral
hygiene *. Similarly, community-dwelling older people often
use diet-based strategies to cope with OD, such as avoiding
hard-to-swallow foods, rinsing the mouth with water, or sof-
tening hard foods with warm liquids . Some of these
self-reported strategies—such as maintaining oral hygiene,
taking small bites, and swallowing with water—partially align
with the compensatory methods recommended by clinicians.
Although head flexion (HF) 2 and other postural compensa-
tion (e.g., upright sitting, head rotation) & are frequently rec-
ommended in clinical settings and have been reported as ex-
periential practices among individuals with paralysis *3, there
is no clear evidence that older adults with OD in nursing
homes adopt these strategies on their own.

This study aimed to evaluate spontaneous head and
trunk movement patterns during water swallowing in older
adults screening positive for OD (spOD) compared to those
without spOD.

Methods

Study design and ethical approval

This study employed a cross-sectional and mixed-
method explanatory sequential design. Qualitative data were
used to enrich the interpretation of quantitative findings and
to explore participants’ lived experiences 4.

In the first stage of the study, demographic information,
dependence levels, and cognitive status of the participants
were recorded. Participants were then classified into two
groups based on the presence or absence of spOD, as deter-
mined by the 100 mL water swallow test. Each participant
was instructed to swallow 10 mL of thickened water, during
which head posture (HP) and trunk sway (TS) were assessed.
TS was measured using a Swaymeter, and HP was evaluated
using an accelerometer. Subsequently, qualitative data were
gathered through semi-structured interviews.

Ethical approval for the study was obtained from the
Ethics Committee of Isparta University of Applied Sciences,
Isparta, Turkiye (No. 02, from April 05, 2024). The study
was conducted in accordance with the principles of the Dec-
laration of Helsinki, and written informed consent was ob-
tained from all participants.

Participants

A power analysis was conducted to determine the re-
quired sample size for the study. Based on the study by
Nagura et al. 2, the sample size was calculated using
GPower 3.1 software. Assuming o = 0.05, power (1-) of
0.95, and an effect size of 1.15, the minimum sample size
was estimated to be n = 18 participants per group. The in-
clusion criteria for the study were as follows: patients aged
65-80 years; those residing in a nursing home for at least 1
year; those receiving full oral nutrition; those with no cog-
nitive impairment; patients with no prior clinical support
for a swallowing disorder; and those volunteering to partic-
ipate in the study. The study’s exclusion criteria included
the following: a diagnosed neurological disorder; any or-
thopedic limitation affecting head/neck mobility or sitting
posture; a history of oncological disease or treatment; a his-
tory of head and neck surgery; and dependence in activities
of daily living.
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Participants were recruited from three nursing homes
located in Isparta Province, southern TUrkiye. Based on the
inclusion and exclusion criteria, 45 out of 171 older adult
residents were eligible for the study. Reasons for their exclu-
sion were age over 80 years (n = 38), residence less than 1
year (n = 7), inability to meet nutritional needs through oral
intake (n = 19), cognitive impairment (n = 24), history of
neurological disease (n = 16), prior neck surgery (n = 2), de-
pendence in daily living activities (n = 5), and current or past
oncological treatment (n = 15).

Evaluation of cognitive, functional status,
and swallowing function

Demographic information, existing chronic conditions,
surgical history, medication use, smoking and alcohol habits,
dietary habits, and pulmonary infections in the past year
were evaluated. Participants scoring below the cut-off on the
Mini-Mental State Examination and the Barthel index 5,
which assess cognitive and functional status, were excluded.

The 100 mL water swallow test is a practical and wide-
ly used screening method to assess swallowing function in
older adults with spOD, with a reported sensitivity of 85.5%
and specificity of 50% 1. However, the test is a screening in-
strument, not a diagnostic gold standard . Water was cho-
sen because it is a standardized liquid bolus and, compared
to thicker consistencies, it places greater demands on the
swallowing mechanism, making it a more sensitive test for
revealing OD risk in older adults 8. No instrumental confir-
mation (Videofluoroscopic Swallow Study/Flexible Endo-
scopic Evaluation of Swallowing — VFSS/FEES) was per-
formed. This test provides an objective measure of an indi-
vidual’s liquid-swallowing capacity and is clinically relevant
for identifying spOD risk. Participants were asked to drink
100 mL of water as quickly as possible while seated upright.
The test was discontinued if any signs of choking, coughing,
suspected aspiration, or change in voice quality were ob-
served. Swallowing speed was calculated by dividing the

Al
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volume of water consumed (mL) by the elapsed time (sec),
expressed as mL/sec. Participants exhibiting a swallowing
speed below 10 mL/sec were classified as spOD 7.

Swaymeter-based sitting balance assessment
and image processing

The Swaymeter test is a validated and reliable method
for measuring postural sway in the horizontal plane, particu-
larly in older adults *°. One end of the Swaymeter rod was
secured with a belt at the participants’ axillary level while
they were seated on a backless, armless chair. The other end,
fitted with a ballpoint pen, was placed in contact with a sheet
of paper marked with guidelines spaced 0.5 cm apart. Partic-
ipants were instructed to hold 10 mL of water thickened to
1% consistency (Nestle® ThickenUp® Clear, Vevey, Switzer-
land) in their mouths and then swallow it as they normally
would. At the onset of swallowing, the pen was brought into
contact with the paper and lifted immediately after the swal-
low was completed. TS was recorded in four directions:
right-anterior, right-posterior, left-anterior, and left-posterior
(Figure 1). The number of swallows was also recorded by
observing laryngeal elevation.

The obtained data were analyzed using a visual pro-
cessing model in four regions (anterior-right, anterior-left,
posterior-right, posterior-left) in terms of the number of pix-
els and the distance of the furthest pixel from the center
point. In this study, Swaymeter analysis evaluated not only
the maximum sway distances ° but also pixel density, al-
lowing assessment of the directional persistence and duration
of TS. An image processing algorithm was developed using
digital images captured with a camera (Figure 2a) to quanti-
tatively evaluate traces recorded on paper with the Swayme-
ter. In this study, the Open Computer Vision Library —
OpenCV and Numerical Python — NumPy were used for the
automatic detection and quantitative analysis of objects in
the red color spectrum in color images. In the first stage, the
system automatically processed all images in the specified

AP direction

ML
direction

o

Fig. 1 — Hlustration of the Swaymeter measurement procedure.
AP — anterior-posterior; ML — mediolateral.
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Fig. 2 — a) Original digital image of data prepared by Swaymeter;
b) Final image processed by the original image processing algorithm.

directory. Each image was first read and checked for
potential reading errors. To facilitate artifact analysis in the
image, all black pixels were first converted to white.
Subsequently, red regions were detected by masking them
with two separate thresholding ranges in the hue, saturation,
and value (HSV) color space, and the largest red contour was
selected. The geometric center of this red region was calcu-
lated using the method of moments, and reference axes, the
center point, and arrowheads were drawn on the image for
visual verification.

In the first stage, the segmentation performance was
optimized by converting the black pixel clusters (red,
green, and blue — RGB values < 30) in the image to a white
background. Then, the color space was converted from
blue, green, red — BGR to HSV, and two adjacent ranges
were defined for red tones: (H:0-10, S:100-255, V:100-
255 and H:160-180, S:100-255, V:100-255). The pixel
clusters in these intervals were merged, morphological op-
erations (erode/dilate) were applied, and noise filtering was
performed. When calculating the areas of red objects de-
tected by contour analysis, their centers of gravity were de-
termined using the method of moments
(M[*m210”)/M[*“m00”], M[*m01”]/M[“m00”]). In the sub-
sequent analysis, the image was divided into four regions
(upper right, lower right, upper left, lower left), and the co-
ordinates of the colored pixels in each region were collect-
ed separately. For each region, we calculated center coor-
dinates and the Euclidean distance from the center to the
target red area (converted from pixels to centimeters). In
addition, the coordinates and distance of the boundary point
furthest from the center were recorded. These metrics were

recorded for objective comparisons. The relevant analysis
points and reference lines were visually added to each pro-
cessed image for verification purposes (Figure 2b).

Assessment of head posture

During the 10 mL thickened water swallow test, par-
ticipants” head movements were recorded simultaneously
with the Swaymeter measurement. HF-extension and lateral
flexion were assessed using the Accell InstantView — Ac-
celView application installed on an Android smartphone at-
tached to the participant’s head. Android-based clinometer
applications have demonstrated acceptable reproducibility
and accuracy for evaluating head movements in the sagittal
and frontal planes 2°. A systematic review and meta-
analysis by Sedrez et al. 2 further confirmed that
smartphones are valid and reliable tools for assessing cer-
vical range of motion. Specifically, the meta-analysis
showed very high correlation coefficients for the evaluation
of cervical flexion, extension, and lateral flexion, as well as
high correlation coefficients for intrarater and interrater re-
producibility of all cervical movements. To avoid restrict-
ing spontaneous head movements, the head was not aligned
to any fixed reference point. In the analysis, the moment
when the participant began swallowing was defined as the
zero point. This reference was set within the inclinometer
application, and all measurements were evaluated relative
to this point. Head movements were analyzed based on the
maximum range of motion from the zero point to the final
head position reached at the end of the swallowing task
(Figure 3).
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240 %

| The place where the accelerometer phone
is fixed on the head

AccelView

Fig. 3 — Placement of the phone above the head and screenshot of the Accell InstantView — AccelView application.

Collection of qualitative data

Face-to-face interviews were used as the qualitative
data collection method in this study. The semi-structured
interview guide was developed through a systematic five-
phase process to ensure methodological rigor 22, which
was described in the text that follows. The first phase in-
volved identifying prerequisites. Semi-structured inter-
views were deemed appropriate as this method allows ex-
ploration of personally sensitive experiences and percep-
tions regarding swallowing difficulties while enabling par-
ticipants to freely express their adaptive strategies. The
second phase focused on retrieving and using previous
knowledge. An initial draft pool of questions was directly
informed by key themes identified in previous qualitative
studies on the swallowing experiences of nursing home
residents % !, establishing a foundational theoretical
framework for the interview guide. The third phase in-
volved formulating the preliminary guide. Based on the
literature review, a preliminary interview guide was devel-
oped with open-ended questions focusing on participants’
swallowing experiences, self-developed strategies, and en-
vironmental adaptations. The guide included main themes
with follow-up questions to encourage detailed responses.
The fourth phase involved pilot testing. The preliminary
interview guide underwent a rigorous, multi-stage valida-
tion process. Expert assessment was conducted by two ac-
ademic physiotherapy specialists with over 10 years of
geriatric rehabilitation experience. They evaluated each
item on a 3-point Likert scale (1 = keep as is, 2 = needs
revision, 3 = remove completely) while also providing
open-ended suggestions for new questions. This expert
feedback was then complemented by field-testing through
cognitive interviews with eight community-dwelling older
adults to assess question clarity, relevance, and feasibility,
with revisions implemented based on this comprehensive
evaluation. Finally, the fifth phase focused on finalizing
the guide. Based on integrated feedback from both experts
and participants, revisions were made to question wording
and sequence. This iterative development process ensured
that the final semi-structured interview form possessed ro-
bust content and face validity, making it a rigorous tool for
capturing the lived experiences of older adults with swal-
lowing difficulties.
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Using this validated instrument, all interviews were au-
dio-recorded. The resulting transcripts were analyzed using
qualitative content analysis %, with data saturation confirmed
after conducting interviews with 12 participants identified
with spOD.

Statistical analysis

The normality of continuous variables was assessed
based on skewness and kurtosis values. Variables with
skewness > |2| and kurtosis > |2| were considered non-
normal. Normally distributed variables were reported as
mean + standard deviation and compared between groups
(spOD vs. non-spOD) using the independent samples t-test.
The Pearson chi-square test was used to compare categorical
variables. These preliminary analyses were conducted to ver-
ify that the two groups were comparable with respect to de-
mographic and clinical characteristics before testing the main
hypotheses. Correlations between continuous variables were
examined using Pearson correlation analysis.

To compare the head movement parameters and TS
between groups while controlling for age, body mass index
(BMI), and length of stay (LOS), a one-way multivariate
analysis of covariance (MANCOVA) was performed. Prior
to MANCOVA, the following assumptions were tested:
homogeneity of covariance matrices (Box’s M test, with
a = 0.005 due to small sample size), homogeneity of error
variances (Levene’s test), and homogeneity of regression
slopes (group x covariate interactions). Box’s M test was
non-significant (p > 0.005), and the group X covariate
interactions were all non-significant (p > 0.05), indicating
that the assumptions were met. However, the Levene test
was significant for some dependent variables (p < 0.05).
Therefore, the robust Pillai’s trace criterion was used for the
multivariate test. The multivariate effect of group was
considered significant at p < 0.05. Following a significant
multivariate effect, univariate F-tests were performed for
each dependent variable. To control for Type | error
resulting from multiple comparisons, a Bonferroni correction
was applied for the four head movement parameters,
adjusting the univariate significance level to a = 0.0125
(0.05/4). Partial eta squared (n?) was reported as a measure
of effect size. For TS parameters (eight dependent variables),
a separate MANCOVA was conducted using the same
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covariates. Because Box’s M test was significant (p < 0.001),
Pillai’s trace was used, and Bonferroni correction was
applied with a = 0.00625 (0.05/8).

As a sensitivity analysis, a separate multivariable linear
regression (enter method) was performed with maximum HF
as the dependent variable and group, age, BMI, Barthel in-
dex, feeding time, and sex as independent variables to con-
firm the robustness of the MANCOVA finding for the prima-
ry outcome. All statistical analyses were performed using
SPSS version 25.0 (IBM Corp., Armonk, NY, USA).

The interview recordings were analyzed using qualita-
tive content analysis 2. Transcripts were first read holistical-
ly, then examined line by line to identify meaning units re-
lated to the eating experiences of individuals with spOD. No
predefined coding scheme was used; instead, codes were de-
veloped inductively during the analysis process.

Results

Quantitative findings

A total of 45 older adults (28 men and 17 women) with a
mean age of 73.71 + 4.52 years participated in this study con-
ducted in nursing homes. The average LOS in the nursing home
was 40.44 + 17.44 months (spOD: 40.19 + 17.59; non-spOD:
40.66 + 17.69). The mean Barthel index score was 96.33 + 4.04
(spOD: 95.23 + 4.02; non-spOD: 97.29 * 3.89), and BMI was
27.57 + 4.32 kg/m? (spOD: 26.59 + 4.05; non-spOD: 28.43 +
4.44). No significant differences were found between the groups
in terms of these descriptive variables (p > 0.05). As expected,
the mean swallowing speed was significantly higher in the non-
spOD group (18.31 £ 2.73 mL/sec) compared to the spOD
group (7.03 = 1.09 mL/sec) (p < 0.001). However, the mean
number of swallows was significantly greater in the spOD group
(spOD: 5.28 + 1.00; non-spOD: 3.12 £ 0.74; p < 0.001). A sig-
nificant relationship was observed between feeding time and the
presence of spOD (y32(1) = 7.87; p = 0.005), whereas no signifi-

cant association was found between sex and the presence of
spOD (x3(1) = 0.002; p = 0.96) (Table 1).

MANCOVA was conducted to determine whether the
dependent variables (maximum HF/extansion, post-swallow
HF/extansion, maximum lateral flexion, and post-swallow
lateral flexion) differed between groups (spOD vs. non-
spOD) after controlling for age, BMI, and LOS (Table 2).
Preliminary assumption testing showed that the Box’s M test
for homogeneity of covariance matrices was non-significant,
F(10, 8464.30) = 1.63, p = 0.091. Although Levene’s test in-
dicated violations of homogeneity of variance for some vari-
ables (p < 0.05), Pillai’s trace and Wilks’ lambda (Wilks” A)
yielded parallel results; therefore, Wilks’ A was reported.
After controlling for covariates, the main effect of group was
significant: Wilks” A = 0.59, F(4.37) = 6.53, p < 0.001, par-
tial 12 = 0.41. Among the covariates, BMI had a significant
multivariate effect (p = 0.023), whereas age and LOS did not
(p > 0.05). Following the significant multivariate result, uni-
variate F-tests were performed to identify which dependent
variables contributed to the difference. To control for Type |
error due to multiple comparisons, a Bonferroni correction
was applied, setting the significance level at p < 0.0125. On-
ly maximum angle of HF/extension showed a statistically
significant group difference, F(1.40) = 15.69, p < 0.001, par-
tial n2 = 0.28. Inspection of the adjusted means (M) revealed
that the spOD group had significantly higher maximum angle
of HF/extension scores [M = 15.87, standard error (SE) =
2.54] than the non-spOD group (M = 2.25, SE = 2.36). None
of the other dependent variables reached statistical signifi-
cance at the Bonferroni-corrected threshold (all p > 0.0125).

MANCOVA was conducted on eight TS parameters
(pixel counts and maximum distances in four directions) with
age, BMI, and LOS as covariates (Table 3). Preliminary as-
sumption testing using Box’s M test indicated a violation of
the homogeneity of covariance matrices (p < 0.001); there-
fore, the more robust Pillai’s trace criterion was used for the
multivariate test. After controlling for age, BMI, and LOS,

Table 1
Descriptive statistics results between groups (spOD vs. non-spOD)

. spOD (n = 21) non-spOD (n = 24) 5 } t
Variable min—max mean + SD min—-max mean + SD ttest  p-value
Age, years 65-80 75.09 +4.43 65-80 725+4.32 -1.98  0.054
BMI, kg/m? 19.9-31.7 26.59 +4.05 18.23-34 28.43 +4.44 1.45 0.15
LOS, month 13-70 40.19 +£17.59 14-69 40.66 +£17.69 0.09 0.92
Barthel index score 90-100 95.23 +4.02 90-100 97.29 + 3.89 1.73 0.09
SwalSpe, mL/sec 5.4-9.52 7.03+1.09 14.64-24.3 18.31+2.73 17.69 <0.001
nSwal 4-7 5.28 +1.00 2-4 3.12+0.74 -8.26 <0.001

n (%) n (%) y’(df)  p-value®
FeTi, min

<20 8 (38.1) 19 (79.2)

>20 13 (61.9) 5 (20.8) 787(1) 0.005
Sex

male 13 (61.9) 15 (62.5)

female 8 (38.1) 9 (37.5) 0.002 (1) 0.9

spOD - screening positive for oropharyngeal dysphagia; non-spOD - screening negative for oropharyngeal
dysphagia; n — number; min — minimum; max — maximum; SD - standard deviation; BMI — body mass index;
LOS - length of stay; SwalSpe — swallowing speed; nSwal — number of swallows; df — degrees of freedom;

FeTi - feeding time.

Note: Tindependent samples t-test; * Pearson chi-square test.
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Table 2
Univariate group comparisons for head movement parameters

Dependent variable/Group Adjusted M (SE) 95% ClI F(1.40) p-value Partial n?

HeadAPM
spOD 15.87 (2.54) 10.73-21.01 15.69 0.0002 0.28
non-spOD 2.25 (2.36) -2.53-7.03

HeadAPE
spOD 3.52 (1.28) 0.93-6.11 1.83 0.184 0.04
non-spOD -0.38 (1.19) -2.79-2.03

HeadLFM
spOD 0.91 (1.75) -2.63-4.45 1.37 0.249 0.03
non-spOD -1.67 (1.63) -4.97 - 1.63

HeadLFE
spOD -0.48 (0.99) -2.48 -1.52 0.04 0.835 0.00
non-spOD -0.91 (0.92) -2.77 - 0.95

M - mean; SE - standard error; Cl — confidence interval; HeadAPM - head anterior/posterior maximum angle
from the start; spOD - screening positive for oropharyngeal dysphagia; non-spOD -screening negative for
oropharyngeal dysphagia; HeadAPE — head anterior/posterior end angle from the start; HeadLFM - head lateral
flexion maximum angle from the start; HeadLFE — head lateral flexion end angle from the beginning.

Note: Controlling for covariates included age, body mass index, and length of stay [adjusted M (SE), 95% ClI].
Bonferroni correction was applied (a = 0.0125).

Table 3
Univariate group comparisons for trunk sway parameters

Dependent variable/Group Adjusted M (SE) 95% ClI F(1.40) p-value Partial n?
ANtRP

spOD 2,768.0 (1,641.0) -544.2 - 6,080.2

non-spOD 3,831.4 (1,530.1) 737.5-6,925.3 045 0.505 0.011
AntRM, cm

spOD 3.25 (0.83) 1.57-4.93

non-spOD 4.68 (0.78) 3.10-6.26 1.5 0.22 0.037
PostRP

spOD 4,962.4 (817.1) 3,310.9 - 6,613.9

non-spOD 33708 (762.1)  1830.3-4.9113 30r o008 0071
PostRM, cm

spOD 5.66 (1.07) 3.49-7.83

non-spOD 2.99 (1.00) 0.97 -5.01 4.82 0.034 0.107
AntLP

spOD 2,781.2 (890.2) 981.7 — 4,580.7

non-spOD 44248 (830.0)  2.746.9-6102.7 202 0163 0.048
AntLM, cm

spOD 2.89 (0.77) 1.33-4.45

non-spOD 4.08 (0.72) 262554 t2r 0267 0031
PostLP

spOD 4,140.4 (1,259.5) 1,593.8 - 6,687.0

non-spOD 3,586.8 (1,174.2) 1,2125-5,961.1 0.21 0.65 0.005
PostLM, cm

spOD 5.18 (0.99) 3.18-7.18

non-spOD 4.82 (0.92) 2.96 — 6.68 0.07 0.789 0.002

M - mean; SE - standard error; Cl — confidence interval; AntRP — anterior right pixel count;
dysphagia; non-spOD - screening negative for
oropharyngeal dysphagia; AntRM — anterior right maximum distance; PostRP — posterior right pixel
count; PostRM - posterior right maximum distance; AntLP — anterior left pixel count; AntLM - anterior
left maximum distance; PostLP — posterior left pixel count; PostLM — posterior left maximum distance.

Note: Controlling for covariates included age, body mass index, and length of stay [adjusted M (SE), 95% CI].
Bonferroni correction applied, significance threshold p < 0.00625.

spOD - screening positive for oropharyngeal

the multivariate main effect of group was not statistically
significant: Pillai’s trace = 0.15, F(8.33) = 0.72, p = 0.67,
partial n?> = 0.15. No significant difference was observed in
the overall TS pattern between the spOD and non-spOD
groups. Although the multivariate test was non-significant,
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univariate F-tests for each dependent variable were exam-
ined to provide descriptive information. To control for Type
I error due to multiple comparisons, a Bonferroni correction
was applied (a = 0.05/8 = 0.00625). After correction, none of
the eight variables showed a statistically significant group
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difference (all p > 0.006). The smallest p-value was 0.034
(for posterior right max distance), which remained well
above the adjusted threshold. Inspection of the adjusted
means revealed similar TS values across groups. Taken to-
gether, these findings suggest that TS parameters were com-
parable between groups, and no evidence was found for an
association between spOD and TS during swallowing.

To examine the robustness of the MANCOVA findings,
a multivariable linear regression (enter method) was per-
formed with maximum HF as the dependent variable and
group, age, BMI, LOS, and sex as independent variables.
The regression model was significant and explained 45% of
the variance in maximum HF (R2 = 0.45, adjusted R2 = 0.38).
As shown in Table 4, after controlling for age, BMI, LOS,
and sex, spOD group status (spOD vs. non-spOD) remained
significantly and positively associated with maximum HF
(B = 13.46, SE = 3.44, 95% CI: 6.50-20.41, B = 0.505,
p <0.001). This confirmatory analysis is consistent with the
primary MANCOVA finding and suggests that the associa-
tion between spOD and greater HF during swallowing is in-
dependent of potential confounders.

According to the Pearson correlation analysis, age was
significantly negatively correlated with swallowing speed
(r=-0.32, p = 0.03) and positively correlated with the num-
ber of swallows (r = 0.39, p = 0.007) (Table 5). A significant
negative correlation was also found between swallowing
speed and both the number of swallows (r = - 0.81, p < 0.001)
and maximum HF in the sagittal plane (r = -0.55, p < 0.001).
Additionally, a significant positive correlation was observed

Table 4

between the number of swallows and maximum HF (r = 0.43,
p = 0.003). No other significant correlations were observed
between the remaining variables (p > 0.05) (Table 5).

Qualitative findings

Analysis of the semi-structured interviews revealed that
participants with spOD had independently developed a wide
range of strategies, which were grouped into two main
themes (Figure 4). The first main theme was pre-swallow
preparation and food adaptation. This theme encompassed
strategies employed before the swallowing act itself. Partici-
pants consistently reported nutrient bite control (“I always
cut my food into very small pieces, like baby food.”), mental
and physical preparation (“l need to be in a quiet place and
focus only on eating.”), fluid support (“I take a sip of water
after every bite to help it go down.”), and nutrient diversion
(“I avoid bread because it always gets stuck.”). The second
theme addressed spontaneous swallowing manoeuvres dur-
ing swallowing. This theme included behavioral compensa-
tions used during the swallow. Participants described reflex-
ive responses such as breath-holding and intentional cough-
ing (“I have to hold my breath and then cough lightly to clear
my throat.”). Physical support strategies were commonly
used, including stabilizing the body by holding onto the chair
(“I grip the armrests tightly to keep my body steady.”) and
keeping shoulders fixed. Additionally, swallowing control
manoeuvres such as multiple swallows per bite were fre-
quently mentioned.

Multivariable linear regression analysis for maximum head flexion

Independent variable B (95% CI) SE B p-value Adj R2 F(df)
Constant -62.63 (-121.2 — -4.05) 28.96 - 0.037

Group (spOD vs. non-spOD) 13.46 (6.50 — 20.41) 3.44 0.505 <0.001

Age 0.75 (-0.02 — 1.53) 0.38 0.253 0.057

BMI -0.32 (-1.1-0.47) 0.39 -0.102 0.418 0.38 6.41 (5.39)
Length of stay 0.13 (-0.06 — 0.32) 0.09 0.166 0.177

Sex -0.53 (-7.34 - 6.28) 3.37 -0.019 0.876

CI - confidence interval; SE — standard error; Adj — adjusted; ; df — degrees of freedom; spOD - screening positive
for oropharyngeal dysphagia; non-spOD - screening negative for oropharyngeal dysphagia; BMI — body mass index.
Note: Dependent variable — maximum head flexion. Predictors were entered simultaneously (enter method).

Adjusted R2 and F value are for the full model.

Table 5
Correlation coefficients among study variables (n = 45)

Variable Age SwalSpe nSwal HeadAPM Mean = SD
Age

p-value - 0.03 0.17 0.007

r 1 -0.32 0.2 0.39 73.71£4.52
SwalSpe

p-value - 0.0007 0.000

r 1 2081 2055 13.05 £ 6.06
nSwal

p-value - 0.003

r 1 0.43 4.13+1.39

n — number; SwalSpe — swallowing speed; nSwal — number of swallows; HeadAPM - head
anterior/posterior maximum angle from the start; SD - standard deviation.
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SUB-THEMA

THEMA

Pre-swallow preparation and food adaptations
a9

Spontanecus Swallowing Manoeuvres Developed During Swallowing
20

= gu'lnem diversion

I Physical support strategies
a

CODE

Feeding with small bites .
T

Softening the food by crushing it in the mouth I
]

Nutrient bite control

= Waiting for a few seconds before swallowing -
3

Staying silent and focusing on swallowing -
2

Drinking water after each bite I
10

Moisturising the throat with water .

Mental and physical preparation
5

Fluid support
16

]

Directing the food to a certain side in the mouth -
2

Making a throat-clearing sound
Reflexive responses 2 -
7

Relaxing by coughing after swallowing
4

Holding on to the chair -
2

Performing jaw massage after swallowing -
2

Fixing the shoulders .
5

‘Swallowing by holding the breath .
4

Swallowing control manoeuvres
4

Fig. 4 — Theme-sub-theme-code-frequency distribution (numbers under codes indicate frequency).

Discussion

According to the Pearson correlation analysis, it was
noted in the presented study that as age increases, swallow-
ing speed tends to decrease, while the number of swallows
increases. Based on the study results, it could also be sug-
gested that lower swallowing speed is associated with a
greater number of swallows and increased anterior HF.

This study used a mixed-methods approach to describe
spontaneous HPs and TS as observed in older adults in nurs-
ing homes with spOD. During swallowing, a significant in-
crease in HF was observed in the spOD group compared to
the non-spOD group. After Bonferroni correction, no signifi-
cant difference was found between the two groups in TS pa-
rameters and the angles of other head movements. A positive
correlation was found between the maximum HF angle, age,
and number of swallows. Additionally, the spOD group
showed higher swallowing frequency and longer feeding
time. Participants reported various strategies they used to
manage swallowing difficulties, including reducing food in-
take, receiving fluid support, choosing a quiet environment,
holding onto a fixed surface, keeping the shoulders level,
breath-holding, and reflexive coughing.

Head and neck posture is known to affect swallowing
function. Debucean et al. 2* reported that head hyperexten-
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sion and forward HP are associated with swallowing disor-
ders due to decreased oesophageal patency and changes in
the position of the hyoid-related muscles. In contrast, HF and
chin tuck (ChT) positions have been reported to enhance
swallowing function by accelerating laryngeal closure, re-
ducing pharyngeal residue, and increasing muscle activa-
tion 12 25, Based on these findings, clinical guidelines rec-
ommend that individuals with spOD be trained in HF and
ChT positions under the supervision of a healthcare profes-
sional & In our study, we observed that individuals with
spOD exhibited greater HF angle during swallowing without
clinical guidance. One possible interpretation is that this pos-
ture may have been acquired through experience; however,
our data cannot determine whether it was learned conscious-
ly or whether it actually facilitates swallowing. Furthermore,
the positive correlation between HF and the number of swal-
lows suggests a relationship, but whether HF directly reduces
swallowing effort or improves comfort remains unknown
based on these findings.

Qualitative data showed that participants consciously
used several physical strategies during swallowing. For in-
stance, some participants fixed their shoulders (“I keep my
body still while swallowing”; “l do not move my shoul-
ders.”), held onto the chair (“I squeeze my hands on the arm-
rests”; “I feel safer.”), or performed jaw massage (“I lightly
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massage my jaw after swallowing”; “It feels like the food
goes down more easily.”). These reports reflect explicit,
awareness-based coping behaviors. Interestingly, none of the
participants mentioned HF during swallowing in the inter-
views. This is noteworthy because the quantitative part of the
study found that the spOD group exhibited significantly
greater HF compared to the non-spOD group. One possible
reason for this discrepancy is that HF may occur at a less
conscious level of motor control, whereas the strategies re-
ported in the interviews are deliberate and easily verbalized.
Another possibility is that the semi-structured interview did
not include specific questions about HP, which could have
led to underreporting of this particular movement. The pre-
sent study cannot determine whether HF serves a compensa-
tory function or whether it occurs without conscious aware-
ness. However, the fact that HF was observed only in the
spOD group and was not verbally reported by participants
suggests that this movement may operate outside of deliber-
ate awareness.

Ko et al. ?® reported that performing the ChT manoeu-
vre with each bite during swallowing may facilitate the swal-
lowing process. The ChT position is considered either a
combination of head and neck flexion or a form of isolated
HF. In clinical practice, ChT is consciously taught to indi-
viduals with spOD 2 In our study, however, participants
with spOD exhibited greater HF during swallowing without
any prior training or instruction. This spontaneously ob-
served HF resembles the ChT posture in direction, although
it may be a simpler, less refined movement. Our findings
cannot determine whether this HF provides the same physio-
logical benefits as the ChT manoeuvre; however, they may
generate the hypothesis that spontaneous HF could serve a
similar purpose, which should be tested in future studies us-
ing direct physiological measures. Although studies examin-
ing TS during swallowing are limited, it is well established
that temporomandibular joint disorders, occlusal imbalances,
tooth loss, and changes in tongue position—as well as simple
oral activities such as breathing or chewing gum—can influ-
ence postural control and TS in individuals 2%, In our
study, no significant difference was found in TS parameters
of individuals with spOD during swallowing performed in
the relaxed sitting position. One possibility is that partici-
pants limited their trunk movements, whether consciously or
automatically. Qualitative data show that participants report-
ed using physical strategies such as keeping their shoulders
still and using the chair for support. These observations are
consistent with the recommendations of Gampp et.al. %2, who
propose holding onto the chair arms and leaning back to sta-
bilize the trunk during swallowing. Although our data cannot
determine whether this is conscious or automatic, qualitative
reports of deliberate actions (e.g., holding the chair, fixing
the shoulders) suggest that at least some stability is con-
sciously achieved.

A review of the qualitative literature reveals that the
spontaneous strategies developed by older adults are largely
grounded in individual experiences and, in some cases, align
with clinical recommendations. Previous studies have report-
ed that personality and cognition-based approaches—such as

imagining a favorite food during swallowing 3, intentionally
slowing the swallowing pace 4, or traits like stubbornness -
can influence swallowing performance. Participants in our
study implemented cognition preparation strategies by
choosing a quiet environment and incorporating a brief pause
before swallowing. Based on these findings, it can be in-
ferred that cognitive approaches vary among individuals, and
that clinicians should consider such experiences in the con-
text of rehabilitation.

While previous qualitative studies have reported fluid-
assisted approaches such as softening food with hot water
and swallowing with water 4, our study revealed different
water-based strategies, including drinking water to moisten
the throat and taking fluids regularly after each bite. In addi-
tion to reflexive responses reported in previous studies, such
as breath-holding during swallowing, participants # in our
study reported engaging in behaviors such as coughing and
throat clearing after each bite. Our study’s qualitative find-
ings suggest that spontaneously used swallowing strategies
are influenced by personal, cognitive, and environmental fac-
tors, and that some elderly people may develop such strate-
gies without having received prior clinical instruction. How-
ever, it is considered necessary to support the impact of these
participant-reported strategies on swallowing performance
through quantitative research.

Limitations of the study

This study has several limitations. First of all, it includ-
ed only older adults residing in a nursing home; therefore,
the findings may not be generalizable to the elderly popula-
tion living in the community. Since the qualitative data col-
lection process relied on participants’ ability to articulate
their experiences, some strategies may have been uninten-
tionally underreported. Since the study was designed as
cross-sectional, it was not possible to observe changes over
time. Frailty, medication burden, and detailed postural as-
sessments were not evaluated; residual confounding cannot
be completely ruled out. Classification of participants into
spOD and non-spOD groups was based solely on the 100 mL
water swallow test, which has a reported specificity of 50%.
Consequently, some degree of participant misclassification
cannot be excluded. Only a liquid bolus (water) was used.
Water swallow tests do not assess the oral preparatory and
oral phases, and findings may not generalize to other consist-
encies (e.g., puree, solid food). Despite these limitations, the
study offers valuable insights into the spontaneously devel-
oped compensatory strategies of older adults. It quantitative-
ly reveals how such strategies—particularly those related to
HP and TS-are employed during swallowing. Findings
should be interpreted as exploratory and hypothe-
sis-generating.

Conclusion

This mixed-methods study examined head and trunk
movements during swallowing in older adults living in a
nursing home who screened positive for oropharyngeal dys-
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phagia. Quantitative findings revealed an association be-
tween screening-positive oropharyngeal dysphagia and
greater head flexion during swallowing. No significant group
differences were observed for trunk sway parameters or other
head movements.

In qualitative interviews, participants described various
strategies aligned with clinical recommendations (e.g., small
bites, drinking water with swallows, choosing a quiet envi-
ronment). However, none of the participants mentioned head
flexion. This discrepancy between the qualitative and quanti-
tative findings raises the possibility that head flexion may
occur without explicit awareness. Nevertheless, our study

cannot determine whether this movement is conscious or
contributes to swallowing safety.

These findings are hypothesis-generating regarding
the association between screening-positive oropharyngeal
dysphagia and head flexion during swallowing. Clinicians
may find it useful to be aware of spontaneously exhibited
head postures and self-reported strategies, but further re-
search is needed to determine their potential relevance for
rehabilitation. However, findings apply to individuals
screening positive for oropharyngeal dysphagia and await
confirmation in samples with instrumentally confirmed
dysphagia.
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Abstract

Introduction. Lung cancer (LC) during pregnancy is rare,
rarer than other types of malignancy. We present the case of
a pregnant patient with advanced-stage LC, highlighting the
diagnostic approach, pregnancy management, delivery, and
postpartum course. Case report. A 46-year-old primiparous
patient, 30 weeks pregnant with 7 vitro fertilization, was ad-
mitted to the hospital with right-sided chest pain and cough.
The patient was a former smoker with a 15-year history of
smoking. Due to the patient’s general condition and reported
symptoms, an X-ray and computed tomography of the chest
were performed. A massive necrotic lobulated tumor was re-
vealed in the right lobe of the lung, involving the pleura and
almost the entire lung parenchyma. A tru-cut biopsy of the
lesion in the right lung was immediately performed. Histo-
pathological examination of the biopsy specimen revealed a
poortly differentiated neuroendocrine tumor of the small cell
LC. At 32 weeks of gestation, signs of fetal hypoxemia were
diagnosed, and the pregnancy was terminated by elective ce-
sarean section. A male fetus weighing 1,550 g was born, with
an Apgar scote of 7/8, and after stabilization was referred to
the Institute for Neonatology, Belgrade, Serbia. The placenta
was sent for histopathological examination, and metastatic
poortly differentiated neuroendocrine carcinoma was con-
firmed. The patient was presented to the Gynecological,
Pulmonology, and Oncologic Councils, and radiotherapy
was initiated immediately after delivery, but unfortunately,
she died 7 days after delivery. Conclusion. The diagnosis
and treatment of LC in pregnancy is challenging. That in-
cludes timely detection, treatment decisions and efficacy, as
well as the potential risks for the fetus.

Keywords:
biopsy, needle; diagnosis; lung neoplasms; pregnancy;
radiotherapy; treatment outcome.

Apstrakt

Uvod. Karcinom pluca (lung cancer — 1.C) tokom trudnoce je
redak, redi od drugih vrsta maligniteta. Prikazujemo
trudnicu sa uznapredovalim LC, sa posebnim osvrtom na
dijagnosticki  pristup, vodenje trudnoce, porodaj i
postporodajni tok. Prikaz bolesnika. Prvorotkinja, starosti
46 godina, u 30. nedelji trudnoée nakon vantelesne
oplodnje, primljena je u bolnicu zbog bola u grudnom kosu
sa desne strane i kaslja. Bolesnica je bila bivsi pusac, sa 15-
godisnjom istorijom pusenja. Zbog opsteg stanja i
prijavljenih simptoma, uradeni su rendgenski snimak i
kompjuterizovana tomografija grudnog kosa. U desnom
reznju pluca otkriven je masivni nekroti¢ni lobulirani tumor,
koji je zahvatao pleuru i skoro ceo pluéni parenhim. Odmah
je izvtSena #ru-cut biopsija lezije u desnom pluénom krilu.
Histopatoloskim pregledom biopsije uzorka utvrden je
slabo diferencirani neuroendokrini sitnocelijski LC. U 32.
nedelji  gestacije  dijagnostikovani  su  znaci fetalne
hipoksemije i trudno¢a je prekinuta elektivnim carskim
rezom. Roden je muski fetus, tezine 1 550 g, Apgar skora
7/8 1 posle stabilizacije upuéen je na Institut za
neonatologiju, Beograd, Strbija. Placenta je poslata na
histopatoloski pregled, i potvrden je metastatski slabo
diferenciran  neuroendokrini  karcinom. Bolesnica je
prikazana na ginekoloskom, pulmoloskom i onkoloskom
konzilijumu i radioterapija je zapoceta odmah posle
porodaja, ali je, nazalost, preminula 7 dana posle porodaja.
Zakljucak. Dijagnoza i lecenje LC u trudnodi predstavljaju
poseban izazov. To podrazumeva rano otkrivanje, odluke o
lecenju i njegovu efikasnost, kao 1 rano otkrivanje
potencijalnih rizika za fetus.

Kljucne reci:
biopsija iglom; dijagnoza; pluca, neoplazme; trudnoca;
radioterapija; le€enje, ishod.
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Introduction

The incidence of malignant diseases during pregnancy
is around 0.1% *. Lung cancer (LC) during pregnancy is rare,
with only 133 cases reported in the literature from 1953 to
2024 2. The incidence of LC is on the rise due to the rising
number of smokers and the trend of delayed childbearing.
Among all cancers in pregnancy, it carries the highest mor-
tality rate (64.3%) and increases the risk of placental abnor-
malities, preterm birth, and low birth weight % 3. Diagnosis is
usually made at an advanced stage of the disease ® due to
nonspecific symptoms that are often overlooked by both
pregnant patients and their physicians, leading to delayed di-
agnosis and a poor prognosis * . Distant metastases are often
present, and in rare cases, metastases may also be found in
placental tissue, which can negatively affect fetal outcomes 1.

We present the case of a pregnant patient with ad-
vanced-stage LC (stage V), highlighting the diagnostic ap-
proach, pregnancy management, delivery, and postpartum
course.

Case report

A primigravida, 46-year-old medical worker and radi-
ologist, in the 30th week of pregnancy, achieved through the
fourth attempt at in vitro fertilization (donor egg), presented
to the Clinic for Gynecology and Obstetrics “Narodni Front”
Belgrade, Serbia, due to right-sided chest pain radiating to
the spine, tachycardia, and shortness of breath. The pain and
shortness of breath had been present for the past 2 weeks,
while tachycardia had been ongoing for several months

(treated with Presolol® 10 mg prescribed by a primary care
internist). The patient also reported an occasional dry cough
but denied other respiratory symptoms. She denied weight
loss (with a total weight gain of 3 kg during pregnancy). She
was a former smoker with a history of smoking for 15 years
(20 cigarettes per day), but had quit a year prior.

Upon hospital admission, clinical, ultrasound, and la-
boratory evaluations were performed.

Laboratory results included: leukocytes 9.8 x 10%L
[reference range (RR): 3.4-9.7 x 10%L]; hemoglobin 98 g/L
(RR: 119-157 g/L); platelets 593 x 10%L (RR: 158-424 x
10°%/L); C-reactive protein 147.9 mg/L (RR: less than 5
mg/L); potassium 5.0 mmol/L (RR: 3.5-5.1 mmol/L); lactate
dehydrogenase 789 U/L (RR: 0-241 U/L); D-dimer 0.5 mg/L
(11 trimester cut-off 2.12 mg/L); erythrocyte sedimentation
rate 70 mm/h (RR: less than 50 mm/h). After consultation
with an internist, due to the patient’s general condition and
reported symptoms, a chest and heart X-ray was indicated.

The chest X-ray showed a massive right-sided effusion
up to the anterior margin of the second rib, with the effusion
shadow superimposed on a clearly contoured oval-shaped
tumor shadow in the right hemithorax (Figure 1).

Due to these X-ray findings and the patient’s symp-
toms, urgent further diagnostics were performed, including a
computed tomography (CT) scan of the chest.

CT imaging showed a very large lobulated necrotic tu-
mor in the right lung in continuity with the rib, extending in-
to the pleura, and involved almost the entire right lung pa-
renchyma. Only the apical segment of the upper lobe (seg-
ment 1) and a small part of the posterior segments of the
middle and lower lobes remained unaffected. After contrast

Fig. 1 — X-ray image of the heart and lungs of a woman at 30 weeks of
gestation showing massive right pleural effusion extending to the anterior
margin of the second rib, with a well-defined oval tumor shadow in the
right hemithorax and involving almost the entire right lung parenchyma.
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administration, the lesion demonstrated heterogeneous opaci-
fication and contained several central microcalcifications,
measuring approximately 15 x 14 x 17 cm [anteroposterior x
transverse x craniocaudal (AP x LL x CC)]. The tumor
caused a marked shift of the mediastinal structures toward
the left. It demonstrated compression and infiltration of the
right pulmonary artery, the right main bronchus and its
branches, with suspected involvement of the superior vena
cava. A loculated pleural effusion containing clear fluid,
measuring up to 1.5 cm in thickness, was present. In addi-
tion, a small thrombus was identified within the right pulmo-
nary veins, resulting from compression by the tumor. En-
larged mediastinal lymph nodes were noted: 2R — 15 x 11
mm, 4R — 12 x 10 mm. Bilateral reactive axillary lymph
nodes were present, measuring up to 13 x 10 mm. No evi-
dence of tumor infiltration was identified in the remaining
lung parenchyma. Cross-sections through the upper abdo-
men revealed multiple hypodense hepatic lesions, the largest
located subcapsularly in segments 1I/11l, measuring 22 x 17
mm, with central contrast enhancement. Additionally, a 3 x 2
cm osteolytic soft-tissue lesion was identified in the L1 ver-
tebral body, consistent with a probable metastatic deposit.

A tru-cut biopsy of the lesion in the right lung was indi-
cated and subsequently performed. Histopathological (HP)
examination of the biopsy revealed: Histology and immuno-
histochemistry (IHC): tumor cells are CK AE1/AE3+ cyto-
plasmic dot-like, CD56 diffuse ++, synaptophysin dif-
fuse+++, Pax7+, TTF-1-, vimentin -, CD99-, Nkx 2.2-,
ERGL1 -, Flil-, pRb IHC nuclear expression observed in
about 50% of tumor cells, Ki-67 shows nuclear immunoposi-
tivity in about 40% of tumor cells. The described morpholog-
ical changes and IHC profile of the tumor cells are consistent
with small cell LC (Figure 2).

With the HP findings, the patient was presented to the
Gynecological Council at Obstetric and Gynaecology Clinic
“Narodni Front”, the Pulmonology Council of the Clinic for
Pulmonology, University Clinical Center of Serbia, Bel-
grade, Serbia, and the Lung Council at the Institute for On-
cology and Radiology of Serbia, Belgrade.

A T S

A discussion was held with the patient regarding the
possibility of preterm termination of the pregnancy. Cortico-
steroid therapy was prescribed to promote artificial matura-
tion of the fetal lungs, aiming to allow the earliest possible
start of treatment for the underlying disease [systemic chem-
otherapy according to the EP protocol (includes etoposide
and cisplatin), which the above-mentioned councils were ini-
tially reluctant to apply to a pregnant patient].

Additional diagnostics were performed to prepare for
the treatment of the underlying disease: magnetic resonance
imaging (MRI) of the brain showed an expansive lesion in
the left cerebellum, mostly cystic with a small solid compo-
nent, surrounded by a wide zone of perilesional edema, most
likely secondary deposit and less likely of other etiology,
along with signal alteration in the pons of unclear etiology.
MRI of the cervical and thoracic spine indicated polydisco-
pathy with protrusions of the disc-osteophyte complex at the
C4-5 intervertebral space dorsolaterally on the right, with
mild irritation of the right C5 nerve root, and at C5-6 dorsal-
ly circumferentially with minor caudal migration of disc ma-
terial medially and paramedially bilaterally, compromising
the C7 nerve roots bilaterally, in close relation to the ventral
aspect of the spinal cord without intramedullary myelopathy
and with relative spinal canal stenosis (AP diameter ~9 mm),
along with spondylosis and early spondyloarthrosis. MRI of
the abdomen showed multiple focal liver lesions highly sus-
picious for secondary deposits.

The patient was closely monitored at the Department
of High-Risk Pregnancy, Clinic for Gynecology and Obstet-
rics “Narodni Front” from March 25, 2025, to April 10,
2025. Ultrasound showed a mildly growth-restricted fetus
(small for gestational age) without visible anomalies, in
breech presentation, amniotic fluid index (AFI) 100 mm,
placenta located on the posterior wall, 27 mm thick, grade Il
maturity by Grannum with central cord insertion. Doppler
indices of uteroplacental and fetoplacental circulation were
normal. The biophysical profile was normal (8/8). Daily ul-
trasound monitoring and non-stress cardiotocography were
performed.

A

A
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Fig. 2 — The immunohistochemical profile of the patient is consistent
with small cell lung cancer (HE staining, magnification x60).
HE — hematoxylin-eosin.
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The patient received antibiotic, symptomatic, support-
ive, and corticosteroid therapy and was evaluated by an in-
ternist, hematologist, and anesthesiologist.

At 32 weeks of gestation, a sudden decrease in AFI to
50 mm was diagnosed, with changes in fetoplacental and fe-
tal circulation (cerebro/umbilical ratio < 1), indicating fetal
hypoxemia. Given the conception via assisted reproductive
technology, the diagnosis of LC, and the breech presentation
of the fetus, it was decided to terminate the pregnancy by
elective cesarean section.

The patient was medically, hematologically, and anes-
thesiologically prepared, and on April 10, 2025, an elective
cesarean section was performed at 31+6 weeks of gestation.
A viable male infant was delivered, weighing 1,550 g, with
Apgar scores of 7/8. After stabilization in the neonatal Inten-
sive Care Unit, the infant was transferred to the Institute for
Neonatology, Belgrade, Serbia.

In the postoperative period, while the patient was in the
Intensive Care Unit, she received one unit of blood of the
appropriate blood type due to severe anemia, which she tol-
erated well. Prophylaxis for deep vein thrombosis and
thromboembolic complications was administered, along with
antibiotic and antiulcer therapy. The placenta was sent for
HP examination.

Placental HP examination revealed the following mac-
roscopic findings: the placenta measured 200 x 180 x 30
mm, with preserved fetal surface, a paramarginal cord inser-
tion (150 mm), and a three-vessel cord. More than 70% of
the placental tissue showed grayish-yellow areas. Histology
and IHC showed synaptophysin diffusely positive, chro-
mogranin A diffusely positive, CD56 positive, TTF-1 posi-
tive, Ki-67 ~80%, and CK7 focally positive. The conclusion
stated that the findings were metastatic in nature and con-
sistent with small cell LC.

On April 14, 2025, the patient was discharged from the
Clinic in stable general condition with normal gynecological
and ultrasound findings. In coordination with the team of
physicians from the Institute for Oncology and Radiology of
Serbia, the patient was presented to the Council the follow-
ing day to plan the initiation of therapy for the underlying
disease.

The patient passed away on April 17, 2025, after one
round of radiation therapy to the affected part of the spinal
column.

Discussion

Epidemiological data on cancer mortality show a de-
creasing trend for most malignant diseases across Europe,
owing to the progress in prevention, screening, and treat-
ment. However, mortality from LC is increasing, particularly
among women 5, LC is the second most common cancer in
the world and has the highest mortality rate 8. It is the second
most common cancer in men after prostate cancer, and the
fourth most common cancer in women after breast cancer,
colorectal cancer, and thyroid cancer 2. Malignancy is the
second leading cause of death among women aged 25 to 39
years 8,

Cancer during pregnancy is rare, with an incidence of
approximately 1 in 1,000 pregnancies. These numbers are
expected to increase in the coming decades due to delayed
childbearing & 7. The most common cancers diagnosed during
pregnancy are breast cancer, cervical cancer, hematological
malignancies (such as lymphomas and acute leukemias), and
melanoma ’.

Early diagnosis is extremely important. The 5-year sur-
vival rate varies greatly depending on the stage of diagnosis,
ranging from 57% for localized disease to only 5% for pa-
tients with metastatic disease . The two most effective strat-
egies for reducing LC mortality are reducing tobacco use and
exposure to tobacco smoke © and early diagnosis through LC
screening programs °,

Smoking remains the leading risk factor for LC, con-
sidering that 18.4% of the population in the European Un-
ion still smokes. Smoking cessation is therefore a key strat-
egy for the prevention and management of LC. Tobacco
control policies such as increasing tobacco taxes, creating
smoke-free environments, educating the population, espe-
cially women and pregnant women, organizing health cam-
paigns, and providing accessible smoking cessation coun-
seling are expected to have a significant impact on public
health .

Clinical screening studies, including the 2020 study by
De Koning et al. ® published in the New England Journal of
Medicine, have shown that low-dose CT effectively reduc-
es mortality, shifts LC diagnosis toward earlier stages of
the disease, and improves survival rates and quality of
||fe 9, 12—14'

The diagnosis of malignant tumors during pregnancy
has attracted increasing attention due to its relatively higher
prevalence and its negative impact on outcomes for both the
mother and the newborn.

The incidence of LC during pregnancy is lower com-
pared to breast cancer, cervical cancer, and Hodgkin lym-
phoma, but it has been increasingly documented over the last
two decades 2. The first case of LC during pregnancy was
described in 1953 by Barr 5, and more than 90 additional
cases have been reported since then 2,

LC during pregnancy has been rarely reported, but an
increase in incidence over the past 20 years is expected due
to a higher number of young female smokers 4. In preg-
nant women, LC is usually diagnosed at an advanced stage,
most commonly stage Il or IV, due to nonspecific or ab-
sent symptoms 24, The most commonly reported nonspecif-
ic symptoms include chest pain, cough, sputum production,
and shortness of breath. Diagnosis during pregnancy is of-
ten limited due to potential risks to the fetus or embryo.
Because of this, these symptoms are often attributed to
pneumonia or asthma, which delays accurate diagnosis and
treatment 4.

A study by Zhou et al. 4 from 2023 analyzed 93 cases of
LC during pregnancy between 1953 and 2022. The average
age of the pregnant women was 34 years, and the average
gestational age at diagnosis was 26 weeks. Unfortunately,
nonspecific symptoms such as cough, shortness of breath,
and chest pain, as seen in our patient as well, often lead to
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delayed diagnosis and disease progression to advanced stag-
es. Metastatic disease was identified in 35.5% of all cases.
All reported cases had a long history of nicotine exposure.
HP analysis showed that 81 cases were non-small cell LC,
with placental metastases detected in 35.6% of cases. Metas-
tases were also diagnosed in two newborns *,

Non-small cell LC accounts for approximately 85% of
LCs and is more commonly associated with older popula-
tions, with smoking as the primary risk factor €.

Metastatic transmission of LC to the fetus and placenta
is rare, with 11 reported cases of placental metastases and 3
cases of fetal metastases described in the literature ™. In
27% of cases, mothers died within the first 24 hrs after deliv-
ery, while in 33.3% of cases, survival was approximately 12
months . Our patient died 7 days after delivery. Similar re-
sults were reported in a study by Jacobson et al. 2.

There is currently no established protocol for the diag-
nosis and treatment of LC during pregnancy. According to
available guidelines, oncological therapy during pregnancy is
generally avoided. Chemotherapy is often avoided because
pregnancy can change drug metabolism and because of po-
tential toxicity to the fetus. The general risks associated with
chemotherapy include premature birth, low birth weight,
transient neonatal tachypnea, and temporary neonatal leuko-

penia 1" 18, Chemotherapy and radiotherapy are typically ini-
tiated after delivery 1820,

In general, the golden rule in treating pregnant wom-
en with cancer is that treatment should not differ from
treatment given to non-pregnant patients 2X. The main goal
of treatment during pregnancy is to improve maternal sur-
vival by treating the underlying disease while continuous-
ly protecting the fetus from the harmful effects of therapy.

Conclusion

Delayed childbearing and long-term smoking habits
have contributed to an increase in lung cancer incidence over
the past 10 years. The diagnosis and treatment of lung cancer
during pregnancy are challenging. It involves early detection,
making treatment decisions, and balancing the health of the
pregnant woman, effective tumor treatment, and the potential
risks to the fetus. A multidisciplinary approach is essential to
achieve the best possible outcome for both the patient and
her pregnancy.
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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, **, 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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https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_eng_1770635413.doc
https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_eng_1770635413.doc
https://www.care-statement.org/writing-a-case-report
https://www.care-statement.org/writing-a-case-report
https://www.consort-statement.org/
https://www.strobe-statement.org/
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categories Original Article, Preliminary Report, Short Report, Systematic
Literature Review, 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, 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.nIm.nih.gov/mesh/meshhome.html).

STRUCTURE OF THE MAIN TEXT

Original Articles, Preliminary Reports, Short Reports, Meta-Analyses,
Systematic Literature Review, 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, 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.qg., 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).

ACKNOWLEDGEMENTS

The contributions of individuals who should be acknowledged but do not
meet the criteria for authorship should be stated. Financial support (sponsorships,
grants, equipment, etc.) should be disclosed, as well as the name of the project
within which the research was conducted.

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
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Citation examples:
Article with 1 to 6 authors

Nikoli¢ A, Bioc¢anin 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

ARTICLE PUBLICATION FEES

The publication fee is to be paid after the manuscript has been accepted for
publication. Decision on accepting the manuscript must be confirmed at a VSP
Editorial Board meeting. Manuscripts for which the fee has not been paid will not
be published.

Payment of the fee does not guarantee that the manuscript will be published in VVSP.

All authors are required to pay the Article Processing Charge to cover the
costs of language editing, as well as professional and technical processing of the
manuscript, and its publication. Domestic authors pay 5,000 RSD, and
international authors pay 150 EUR.

Institutional subscription (10,000 RSD) applies only to institutions that wish to
receive physical copies of the journal’s monthly issues. In the year the subscription is
paid, authors can submit an unlimited number of manuscripts to VSP.

Copies of the payment receipt must be sent to strliteratura@gmail.com for
record-keeping.

The following are exempt from the subscription fee: VSP reviewers (a
manuscript 1D or title of the reviewed paper must be provided), doctoral students
(with proof of enrollment in the current academic year), and editors. The Editorial
Board reserves the right to reduce or waive the subscription fee upon a justified
request from the author.

For any additional information, you can contact the addresses and phone
numbers listed below.

Vojnosanitetski pregled Editorial Office

17 Crnotravska St

11 000 Belgrade

Serbia

Phone number: (+381 11) 3608-997

E-mail: vsp@vma.mod.gov.rs

E-mail for subscription information: strliteratura@gmail.com
Website: www.vsp.mod.gov.rs

ISSN 0042-8450

ISSN Online 2406-0720 OPEN ACCESS


http://dx.doi.org/10.1007/978-1-4614-1647-0
http://www.worldscientific.com/doi/pdf/10.1142/9789814324496_0018
http://www.diabetesaustralia.com.au/en/Understanding-Diabetes/Diabetes-Globally/
https://ama.com.au/media/junior-doctors-and-medical-students-call-urgent-solution-medical-training-crisis
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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 YIYTCTBA HE MOKE OMTH pa3MaTpaH H
6uhe BpaheH ayTopuma Jia ra JIOIlyHe U UCIIPaBe.

AyTopu paja mpeHoce CBOja ayTOPCKAa NMpPaBa HA M3/aBaya 4Yacommca
MunucraperBo onbpane Peny6iuke Cp6uje, YHHBep3uTeT 0a0paHe HAKOH
NpPUXBaTamba paja 3a o0jaBsuBame y BCIIL.

BCII ce mpuapxkaBa mnpenopyka MelyHapoaHor KOMHTeTa YpeIHHKa
menuuunckux vaconuca (International Committee of Medical Journal Editors
— ICMIE), Ilpenopyke 3a cnposolemwe, ussewmasgarwe, ypehusamwe u
nyoIUKO8arbe HAYUHUX PaAd08d y MeOUYUHCKUM yaconucuma (DOCTYHHO Ha
https://www.icmje.org/recommendations/).

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

CJABE PYKOITUCA

Pykonuc paja ¥ CBH IIPHIO3M y3 Pajl JOCTaBJbajy ce Ko jeJaH JOKYMEHT
(TIpHJIO3U Cy MHKOPIOPHPAHU y TEKCT M MO3MLHOHUPAHU HA KPajy PYKOIHCA M3a
ozesbKa JIutepaTypa) HCKIbYYHBO CJIEKTPOHCKH HPEKO CHCTEMa 3a NPHjaBIbUBAE
Aseestant. Pagu ouyBama kBamuteta otorpaduja, npernopydyje ce I0CTaBbambe
cIMKa M Kao mocebHux dajmosa, jep Word Moxke CMamHTH HBUXOBY PE3ONYLH]Y,
Kako Ou ce u30eria KOMIpecHja CIMKa U eBeHTyalIH! I'yOHTaK KBaJIMTETa.

CBHM ayTOpM M PpELECH3CHTH MOpajy OWTH PErHCTPOBAHH KOPHUCHHUIM
cucTeMa Cca jeIMHCTBEHOM e-Mami ajapecoM. Perucrtpanmjy je wmoryhe
usBpwutu Ha: http://aseestant.ceon.rs/index.php/vsp/user. TexHu4KO ymyTCTBO 3a
xopumheme  cHCTeMa  CNEKTPOHCKE  NpHjaBe  JOCTYIHO  je  Ha:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

VKonuKo MMate mpoGieM ca IOJHOIICHEM PYyKONHca ITyTeM Iuatdopme
Aseestant mosxete ce oOparuti 3a momoh Penakimju qaconuca ciameM e-Mejiia 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 He 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 AlCTPAKT Y
JIOJIATKy HEKOTI' 4acoIIica).

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 JAPYraddju 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/hapmaiije) ce no oAy Y peIHUIITBA
BCII Mmory o0jaBUTH M Ha cprickoM je3uky. CBe KaTeropuje pyKoIHCa OCHM
KaTeropuja yBOAHHUK, IMHCMO YPCAHHUKY, MCTPAKUBAYKO IHCMO, HPHUKA3 KEGHTE,
M3BCIITaj Ca HAyYHOI WM CTPYYHOI CKyna ce 00jaBlbyjy ca amlcTpakTHMa Ha
CPIICKOM H €HITIECKOM je3uKy (y ckiomy pykomuca). O CTpyKTypu U oOumy
ancTpaKTa BHACTH JeTaJbHUjE Y O/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 of 4 1M a npeocrtane tpu 2 um. Teker Kkynatu 6e3 Iesbema 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 JUTEpaTypH y TEKCTy O3HayaBajy Ce aparcKuM
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 HPBOM IIOMHIbABY, & 1a/bE Y TEKCTY
camo ckpaheHnIe, Kako y alCTPaKTy TaKO M y TIIABHOM TEKCTy. Y 3aKibyd4Ky paja
(He anicTpakra) Hema ckpaheHuIa.

He xopucTHTH KOMEpIHjalHa HMEHA JIEKOBa U APYTUX HPernapara, a yKOIuKO
je TO HEONXOJHO Y3 HHMXOBE Ha3WBe 00ABE3HO HABECTH M TI'CHEPUYKA HMMEHA.
VYpehaju (amapati) ce o3HauaBajy (aOpuukuM HasuBHMA, a MOJATKE O
npousBohady (Ha3HB M MECTO) HABECTU y OOJIMM 3arpajgama. 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. THU HIIH CTPaHe PeUH - JIATHHCKN).

I'pynie ucnuranuka Mopajy OMTH jacHO aedMHHCAaHe M JOCIEIHO HMEHOBAHE
KpO3 €0 paj. 3a HCTH M0jaM KOPHCTHTH jeaH, jeAHHCTBEH TEPMHUH KPO3 LIEO paj.
VY opespky Pesyntatn u3beraBati pedeHuIe Koje mounmy ca: ,, Tabena X mokasyje
“ mm ,,Cinka X mpukasyje”. PedeHnna Tpeba Jja omuIIe pe3ynTaT, a O3HaKa

Tabele WM CIMKe Ja CTOjU Y 3arpajn Ha Kpajy ommca. Pedenuie He 61 TpeGano
nounmaTH ckpaheHuioM, OpojeM MM JaTymoM. M3beraBatm mpeayrauke
peUCHHIC KOje yMamyjy jacHONy TekcTa M JaTH MpPEJHOCT KpahuMm jacHUM
peueHHIamMa. 3aksbydak (OpMyIIHCaTH HOBHM peucHHIaMa, 6e3 mpenucuBama Beh
nspeuenux. [IpeBon pamoBa Ha eHriiecku jesuk mocpexncrtBom Google Translate
MOJXe H3a3BaTH Hepa3yMeBambe TEKCTa H CTOra ce He Mperopydyje.

V usbopy weyunnx peun kopuctutu Medical Subject Headings — MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Kibyane peun y npuxsahenom
PYKOIMCY HE TOMAJEXY ayTOPCKO] KOPEKTYpH, IOIITO Cy OHE ACCKPHITOPU U3
Tesaypyca Kkoje oapel)yjy cTpyuHH HHICKCEPH.

OBABE3HA IIPATERA JOKYMEHTA
HU3JABA AYTOPA U AYTOPCTBO

3a cBakM PyKOIHC KOjU Ce MOJHOCH Ha pa3Marpame 3a objaBibuBame y BCII
HEONXOo/HO je na ayrop(u) gocrasu(e) OOpasai 3a uzjaBy o ayropctsy (M3jaBy
ayTtopa) 1a paj NPETXOAHO HHUje MyOJIMKOBAaH M Ja HUje HCTOBPEMEHO MOIHET 3a
00jaBIbHMBaE y HEKOM JPYTrOM YacOMNCY, J1a Cy PYKOIIMC MPOYNTAIH U OX0OPHIH
CBH ayTOpH KOjU HCIIyHaBajy KPUTEPHjyMe ayTOpCTBA, M KOHTAKT MOJATKE CBHX
ayropa y paxy (umejn aapecy, 6poj mMoGwiHOr TenedoHna). Y oBom obpaciyy ce
ayTopH u3jalimbaBajy o cBakoM Moryhem cyko0y MHTepeca WM HETrOBOM
ozcyctBy. CBu ayTopy Mopajy M3jaBy ayTopa mOTIICATH CBOjepydHO.

3a nonatHe MHQOpManuje 0 pasIMYMTHM BpCTaMa CykoOa MHTepeca BHUIETH
npenopyke CBeTCKOr yapyxXema ypelaHuka MeauuuHckux uacomuca (World
Association of Medical Editors — WAME; http://www.wame.org).

BCII nomrtyje npenopyke KpuTepHjyma 3a ayropcTBo koje paje ICMIE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). AyropcTBo ce 3acHMBa Ha HCIYIbEIHY
CBa YETHPH KPHTEPHjyMa: 3HAYajHOM JONPHHOCY KOHICTIIHjH paja, IoOujamy
pesyiTaTa WM aHaJIM3W/TyMadery pe3yiTaTa; KPUTHYKO] PEeBU3UJU PYKOIHCA O[]
3HATHOT MHTEJIEKTYAJIHOT 3Ha4aja; ofo0pemy (pUHAIHE Bep3Hje pyKomuca Koja he
OutH o0jaBJbeHA W Ipey3HMary OATOBOPHOCTH 3a CBE AacIeKTe 00jaBJbEHOT
canpxaja. CBU JApYrH YYGCHHIM KOjH Cy IONPHHENN HM3paad paja, alld HHCY
HCITyHWIHU TIPONUCaHe KpuTepujyme Tpedano 61 na Oyny HaBeIeHH Y 3aXBalHHLH
y3 TIpenmsupame gonpruaoca pany. Iorpe6Ho je 1a ocobe HaBeneHe y 3aXBaTHHUII
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) HamnexHe HHCTHTYIMjE Koje je oqo06puna
UCTpaXKHBake, Ha KOjoj ce BUAM NaTyM WU3[aBamba U IpPeIMET HCTPakuBaiba,
aytopu cy y obaBe3u Jia J0CTaBe MCTOBpeMeHO ca pykonucoM. [lo3soma EK ce
JIOCTaBJba HA je3UKy HA KOME je M3/laTa M CHIVIECKOM je3HKy (MOXKe M OBEpeHa
KOIHja).

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

AHOHUMHOCT mauMjeHata Mopa Outu 3amrtuhena y ckiaagy ca ICMIJE
nperopykaMa. 3a cBa HCTpa)KMBamba Koja YKJbY4yjy MOJIaTKe O MalKjeHTUMa KOji
omoryhaBajy AMpPEKTHY MM MHAMPEKTHY MACHTH(HKALH]jy, ayTOpPU Cy 00aBE3HH
Ja mpubaBe NHCAHU HPUCTAHAK HHGOPMMCAHOr MALMjeHTa, Na Yy PYKOIHCY
Ha3Haue Ja je NMPHCTaHAK MalMjeHTa NMpHOaBIbeH, M Ja ra Mo Motpedu H0CTaBe
YpeaHumrsy.

V ciydajy uCTpakuBama Ha JKHBOTHE-AMa, ayTOpU Cy MyXHH Ja JOCTaBe
ofobpeme HamexHor EK koju Boam Opury o mnomroBamy MelhyHapoaHHX
cTaHaap/a o ynorpebu 1a60paTopujCKUX KMBOTHIHA Y HCTPAKUBAYKE CBPXE.

VpeaHUIITBO MOXe OZOUTH pajoBe 3a KOje MPOLEHH [a HUCY H3BEJCHH Y
cKiIay ca Mel)yHapOJHUM eTHYKUM CTaHJapANMA.

PENPOAYKOBAIE NPETXOJHO OBJAB/BEHOTI 3AIITUREHOT
MATEPHJAJIA W/NJIA HEOBJAB/JbEHOI TYBEI' MATEPUJAJIA

VKOIHMKO ce KOpUCTE TpPEeTXOAHO ofjaBibeHe mityctpaimje (dotorpaduje,
cxeme) y3 00aBE3HO LMUTHPAmkE HM3BOpA MPEy3HMama IOTPEOHO je MOCTABUTH
J103BOJTy (MHCAHO 0JI00pEIbe Yacomuca y KoMe cy o0jaBibeHe) 3a BHXOBY 00jaBy y
BCII. Ykomnuko ce kopucte Tyhe Heobjapisene niyctpanuje (pororpaduje, cxeme)
MOTPeGHO je JOCTAaBUTH JIO3BOJTY ayTopa HIIyCTpalyja, 3a buxoBy o0jaBy y BCIL.

NJIATHJAPU3AM

Op 2012. roauHe CBHM PYKONHCH [JOCTaBJbeHHM Ha pasmarpame y BCII
MOABPraBajy ce IpOBEpU Ha MHOTCHLHMjAIHM (ayTo)IUIarujapu3aM I[OCPEICTBOM
SClIndeks Assistant — Cross Check (iThenticate). Pykonucu kox Kojux ce mokaxe
(ayto)mnarujapusam 6uhe ondujeHn. Y 3aBHCHOCTH O[] CTEHIEHa U BPCTE yTBpheHor
(ayTo)miarujapusama aytopuma ce Moxke u3pehu 3abpana objasibuBama y BCII-y
(pa3nuuuTe LyXKUHE Tpajara), y3 00aBeIITekhe HAUISKHUX Telld Y HHCTUTYLHjama
y KOjUMa ayTOpH Pajie U PeIeBAHTHUX MPO(YECHOHAHNX YAPYKeHba.

KOPHUIIREILE Al

IenepaTuBHa BemTauka uHTenurenumja (artificial intelligence-Al) wmm
TexHonoruje koje kopucre momoh Al (Al-moTmomorHyTe) MOry ce KOPHCTHUTH
caMo y3 IOIITOBake Hadela TpaHcmapeHTHocTH (ymotpeba Al mopa Outn jacHO
HaBeJICHA Y PYKOIIHCY), OATOBOPHOCTH (ayTOPH OCTajy Y IOTIYHOCTH OJTOBOPHH
32 TAYHOCT M OPHTHHAIHOCT Cajpikaja), HPOBEPIBHBOCTH (CBH YYSCHHLH Yy
yOIMIMCTHYKOM HpOIecy MOpajy NpoBepuTH 1a Al HHuje yHena H3MHIIJbEHE
[OJaTKe, LHTATe WIN TBPAIbE) U MOBEPIHUBOCTH (AyTOPHUMA U PELCH3CHTHMA je
3abpameHO yuuTaBame pykormca noguernx y BCII y jaBue Al cepsuce).


https://www.icmje.org/recommendations/?utm_source=chatgpt.com
https://creativecommons.org/licenses/by-sa/4.0/deed.en
http://aseestant.ceon.rs/index.php/vsp/user
https://aseestant.ceon.rs/index.php/vsp/about/submissions
mailto:vsp@vma.mod.gov.rs
https://www.nlm.nih.gov/mesh/meshhome.html
https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_cir_1770634791.doc
https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_cir_1770634791.doc
http://www.wame.org/
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://www.wma.net/policies-post/wma-declaration-of-helsinki/
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VYnorpeba Al anara je JomylmTeHa caMo 3a OrPaHHYCHE je3HYKE U TeXHHUYKE
MHTEPBEHIMje Y TEKCTY PYKOIHMCA: HCIPABKY I'PAMaTHKE M HPaBOIKCA, CTHICKO
JIOTepHBaEbE ayTOPCKOT TeKcTa, moMoh mpu (popMatuparmy, TeXHUUKY aCUCTCHIH]Y
(mormyT MCIpaBibama Koja). AyTopu MOry KOpUCTHTH Al ajate HCKJbY4HBO 3a
kpeupame Al-morTomortyTor, 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 ymnoTpebe), rapaHTyjy OpPHTHHAIHOCT
HAy4YHOT JONpHHOCca, u3beraBajy 6mino kakBy (abpuKalujy Win MaHUMYTALU]y 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 caapxaja
pyKoIMCa, KpEHpame HaydHHX HAeja, MMOJATaKa M pe3ylrara, aHaiuzy u
HHTEpIpeTanujy pesyinTara, (popMupame 3aKbydaka, H3MEHy CIHKa, Tabera
nnu rpadukona (ykibydyjyhn rpaduuke caxerke), M3MEHy II0JaTaKa HIH
pedepeni.

HenxBocmucieno yrBpheHa HenomymTeHa ymorpeba Al 3a mocieanny uma
onbujame paja.

Al H1 y KOM ciTy4ajy He MO)e OMTH ayTop HIIM KOayTop pajia, HATH MOXe Kao
ayTop O6uTH LMTHPaH y ofesbKy JInTepaTypa.

Pany 3amITHTEe TOBEPJHUBOCTH, HHjEJAH /IO HEOOjaBILEHOT HCTPAXKHBAEA
noctaBsberor BCII He cMe OUTH YHET y BEIMKH je3MYKH MOZEN O] CTpaHe ayTopa
WM PETICH3EHTa.

AyTopu Koju cy KOpucTHIM Heku o Al amara cy y obaBesu [a NPHIMKOM
HOJTHOIICHA PyKomHca nojaecy u M3jaBy o xopumrhermy Al

THUIIOBH PYKOIIUCA

V BCII ce 06jaBibyjy cienehe KaTeropuje 1 THIIOBH PYKOIINCA M CAONIITEHA:
YBOAHHUK, OPUTUHATHU Pajl, MPETXOAHO CAOMIITEeHE, KPaTKO CAONIITeHhe, IPUKa3
cllydaja M CepHja cilydajeBa, OMIUTH (HAPATHUBHM) IMpEriied JIMTepaType, MHHH
nperiuen, CHUCTEMATCKH IIperie] JUTepaType, MeTa-aHalau3a, CHCTEMAaTCKU
Hpernies JIMTepaType ca MeTa-aHalu30M, akTyelHa Tema, y (oKycy, paa w3
ucropuje MeauuuHe/cromaronoruje/bapmarnuje, IICMO YPEAHUKY, HCTPAKUBAYKO
TIMCMO, KIIMHHUYKO UCTPAXKHUBAKE, HSBCLUTaj Ca KOHIpeca M Hay4YHOI' CKyIla, IIpuKa3
Kmure, In memoriam u apyru npunosu.

OPUT'NMHAJIHU YJIAHAK

IIpuka3syje HOBa M 3HauajHa otkpuha y onpeheHoj obmact y3 nerasbaH Onmc
KOpH].LIhCHI/IX METOoAa HCTpaXhBama, IlOGI/IjCHI/IX pesynrata W H3BEJICHUX
3aibyyaka. Jlucta pedepenim Tpeba ga yKJbyud HAjHOBHje M HAjBaXKHHje
pedepenne u3 obnactu paja.

NPETXOJHO CAONIIITEKBLE

TlpeacTaB/ba TPHKA3 HCTPAKMBAKka KOja HHUCY 3aBpIICHA, ca HalasnMa
KOjU 3axTeBajy JOJlaTHA MCTPaXKMBalka M BalIMIALHKjy @pe KOHAYHUX
3aKkJbydaKa, ajiu ¢y nobujeHe nHpopManuje o1 HHTEpeca 3a Hay4dHy H CTPYyUHY
jaBHocT. Cazipku CBa NOIJaB/ba Kao OPUTMHAIHM HAay4yHM WIAaHAK, Al y
3HaTHO cKpaheHoM o6uMy. AyTopH ce MOJACTHYYy Ja KacHHje objaBe IyHY
OpUTMHAJIHY HAy4YHY CTYAHJy Ca KOMIUIETHHM, BJIMAMPAHUM IOAALUMA H
CBEOOYXBATHOM aHAJIH30M.

KPATKO CAONIITEE

IIpeacraBiba 3aBpLICHO MCTPAKUBAKBE KOjE je Majo HO OOHUMY, YCKO
(dokycupaHo ca jaCHMM 3aKJbyullMMa Ha OCHOBY NpPE/ICTaB/bEHHX pe3yJTaTa.
Cﬁllp)KI/I CBa II0IJ1aBJba Ka0 OPUTMHAIIHUA HAYYHHU YIaHAaK, ajli y 3HAaTHO CKpaheHOM
obumy. Cwmarpa ce KOHAa4HOM MyOJMKALMjoM TOr creuuduyHor, Major
UCTpaXHBamba. He moxe ce moHOBO OGJHBI/ITI/I Kao 4WiaHaK ITyHOT obuma (I/IaKO ce
MOJICTHYE HAKHAIHO UCTPAXKHBAILE KOje Ce HAaJl0BE3Yje Ha hera).

NPETJIEAHHA YIAHIA
OIIIITHU (HAPATUBHMN) ITPETJIE]] IUTEPATYPE

Tperien, KpUTHYKA aHaIM3a W CHHTe3a HocTojehnx HaydHHX casHama O
n3abpanoj TemMu. Aytopu o0yxBaTajy CBY AOCTYNHY Hpunaiajyhy imrepatypy 3a
ozapeleHn BPEMCHCKH MEPHOJ, MPHKA3yjy pe3ylTaTe PEeleBaHTHHX HCTPAKUBAIbA,
naeHTUGUKYjy HEIOCTaTKe, OrpaHHYCHa WIM KOHTPOBEP3e M yKasyjy Ha IpaBie
Oynyhux ncrpaxuBama, 1ajyhu cBoje Buheme mpobiema y BHIYy 3aKJby4HOT CTaBa.
AyYTOpH 4IaHKa OBE KaTeropuje Mory GHTH OHH KOjU Cy 0GjaBHIM MHHUMAJIHO [eT
pagmoBa myOIMKOBAaHMX Yy wvacomucuma c¢ pereHsujom (M20) wu3  obmactu
HPerJIe/HOT paja.

MMHWHMU NIPETJIEJHHA YJIAHAK

Caxer npersien rnocrojelie JmMTeparype W HajHOBHjuX pocturayha yHyrap
Z[Cd)I/IHI/[CZ.HI/lX acriekara OHpChCHC HCTpaXKUBaA4YKe 00J1aCTH U H-€HU HOBU W/WIKA
aKTYeJIHH MPaBIM pa3Boja.

CHUCTEMATCKH IPETJIE]] IUTEPATYPE

CHHTe3a MPeTX0JHO 00jaB/beHHX HCTpaKMBama o oapeheHoj Temu kopuihemem
jacHO JeQUHMCAHMX W yHampex oOJpeleHHMX MEeTOMOJOMKUX MOCTyNaKa 3a
CeJeKLHjy U eBamyanujy. AyTop Mopa Ja KOPHUCTH peneBaHTHe 0asze mojaTaxa,
[OCTaBH KPUTEPHjyMe YyK/bydWBama U HCK/bYYHBAHKa CTYAHja M IPHMCHH
TPAHCIIAPEHTHY METOJIOJIOTH]y.

META-AHAJIM3A

Kopuctu  CcTaTHCTHYKE MeToAe 33 KOMOMHOBAHE KBAaHTHUTATHBHHX
10JlaTaka M3 BUIIC NPUMAPHHUX CTyAMja Kako OM ce MICHTH(UKOBAIH OIIITH
TPeHAOBM M IpPOLEHWIA CHAara gokasa o oxpeheHoj Temu. Aytop Mopa na
KOPHCTHU pelieBaHTHe 6a3e mojaraka, Je(pUHHUIIC KPUTEPUjyMe 33 YKIbYUHBAmHEC
U HCKJbYYHBAGE U IPUMEHHU TPAHCIIAPCHTHY H PENPOLAYLUOHUIHY METOLOIOTH]Y.
Heonxoano je jacHo pedunncame ucrpaxupaukor nurama (PICOS oksup),
HaBoheme CMepHHIa 3a 0jabup M aWjarpaMa TOKa 3a CeleKUHjy CTyIHja
(PRISMA).

CUCTEMATCKMU NPETJIE IMTEPATYPE CA META-AHAJIN30M

Kom0Ounyje KBamuUTaTMUBHY W  KBAaHTHUTaTHBHY CHHTe3y, Kopuctehu
CTATHCTHUYKE TEXHHKE 32 CYMHUParme KBAaHTUTATHBHHUX PE3yJTaTa a KBaJUTaTHBHY
CHHTE3y 3a ONMCHE/HapaTUBHE Haslaze. AyTOp MOpa KOPUCTHUTH peleBaHTHe Oase
HoJIaTaka, jacHO Ae(DMHHCATH KPHUTEPUjyMe 3a YKJ/bYUMBAHE U HCKIbYUHBARC
CTyAMja, W TIPUMEHHUTH TPAHCHAPEHTHY M PENpOAyLUUOMIHY METOJOJIOTH]Y.
HcTpakuBadko muTame Mopa 6uTH jacHo aedunucano npema PICOS oxsupy, y3
HaBoheme kopumheHnx cMepHuna 3a u3BemTaBame (Hnp. PRISMA) u
ykibyunBambe PRISMA nujarpama Toka 3a IIpHKa3 CeleKIuje CTyauja.

AKTYEJIHA TEMA

Pa3maTpa CaBpEMEHO, HEPCIICHO MM KOHTPAIUKTOPHO IHTAEHE OJ
TEOPUjCKOT W TMPAKTUYHOT 3HA4aja, y3 MH3HOLICHC CONCTBEHHX pe3ysrara
HCTpaXKMBalba WM HAjHOBUjUX Ba)KHUX IOjaTaka M3 yurteparype. KoHcrpykiuja
4jIaHKa je clo00JHA a TMOXKEeJbHE Cy KpaTKe 3aKk/byyHe HAlOMEHE Ca jaCHOM
TOPYKOM.

Y ®OKYCY

Temarcka, QoKycHpaHa aHaun3a W/WINM KPAaTaK OCBPT Ha HAy4dHH Hpobiem
KOju je y Temarckoj obiactu wacomuca, a Koju obpabyje nurame on 3Hauaja 3a
Hay4HY 3ajeJIHUIlY ¥ IIUPY CTPYYHY jABHOCT.

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

Tlpukas ciy4ajeBa ca PETKOM M HEOOMYHOM IHjarHO30M, JHjarHOCTHYKHM
MPOLECOM, CTpaTerrjama Jeuenha, KIMHAIKIM TOKOM, UM HCXOJ0M JIeuerha, KOju
MOry OMTH OJ KOPHCTM 3a KIMHMYKY [PakCy M MEIULMHCKO o0pa3oBarbe.
Ipunukom nucama norpedHo je kopuctutd CARE cmepuuue (https://www.care-
statement.org/writing-a-case-report). Heomnxoman je mnpucraHak HH(pOPMHCAHOT
HaIMjeHTa.

YBOJHUK

VBOOHHLY Cy HEPELECH3UPAHH TEKCTOBH INIABHOI 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
YJIAaHOBMMA je YacOlMC HAMEIEH Kao M YPEJHHYKH TEKCTOBU IIO IO3MBY.
VBoauuIM He Tpeba Ja cajpie HeobjaB/beHe Ml OpPHIMHAIIHE IT0/IaTKe, a MOpajy
YKJbYYHTH H3jaBy O CyKOOy HHTEpeca.

MNMUCMO YPEJHUKY

HepeneHsnpanu KOMeHTap/KpuTHKa Tekcta objasbenor 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.

HUCTPAKUBAYKO ITUCMO

KpaTkn npuka3 OpUrMHAIHOT HMCTPAXKHBAHKa, KOJU CaJpKH YBOJA, METOAE,
pesynTaTe M AUCKYCHjy y caxxeToM oOiuky (6e3 monene y moceOHe LEIMHE ca
MOJHACIOBMMA) M MakCHUManHO a0 2 npuiora (tabene/cnuke). He caapxu
ancTpakT U KIbY4YHEe PEdH ali MOpa Ja UCIIYHH CBE OIIIITE 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 MpPEriel, 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_cir_1770634791.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 (nycrpauuje)
Ilog cimkama moapa3ymeBaMo CcBe 00dMKe TrpadUuKUX —Opuiora

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,
** 1t ... urn.

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

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

ATICTPAKT

Ha npyroj crpanu paja Huiry ce amncTPakT M KJbYdHE Pedd. AICTPAKT ce
IHIIE KPATKUM M jJaCHUM pedeHHIamMa. 3a KaTeropuje OpUrHHaIHKU Paji, MPETXOLHO
CAOIIITEE, KPATKO CAOMIITEeHbE, CHCTEMATCKH MPEIIIEe] IMTEPATyPe, CHCTEMATCKH
Hperie/l JIMTepaType ca METaaHaJIM30M, METa-aHajln3a, KIMHHYKO HCTPaKHBAHE,
aTCTPaKT je CTPYKTypHcaH u Tpeba na uma cnenehe nenose: Yeoa/Llums, Mertoze,
Pesynratn, 3akibydak. CBakd OJl HaBEJICHMX CErMEHAaTa IHMCATH Kao IocebaH
macyc KOjH TMouMme OoigoBaHOM peun. HaBectu HajBakHHje pesynrare
(HyMepHYKe BPEJHOCTH) H HUBO CTATHCTUYKE 3HAYajHOCTH. 3aKJby4ak Mopa OUTH
JIUPEKTHO IOBE3aH ca pesyntarnMa paga. Obum amctpakra He cMe aa npehe 300
pedn.

3a kareropuje NpHKa3s Clydaja M cepuja cilydajeBa ancTpakT uma cienehy
CTPYKTYpy: YBOA (y MOCIEAHmOj PeYeHHUN HaBecTH LWwb), [Ipuka3 GomecHuka,
3akspyuak. CBakM OJ HABEJCHUX CErMEHATa MUCATH Kao II0cebaH Mmacyc KOjH
nounme 6onoBaHoM peun. O6uM ancTpakTa He cMme aa npehe 250 peun.

3a ocrajie KaTeropyje paaosa, OMIITH (HApaTHBHM) Iperie]l JNTepaType, MUHH
Mperiie]l, akTyenHa TeMa, y Gokycy, HCTopHja MeauiHe/cToMaToaoruje/hapmariije
ancTpakT HeMa MoceOHy CTPYKTYpy M He cMe ja npefje 200 peun.

Boautu padyHa na CpICKa M €HIVIECKA Bep3Hja arnctpakra Oyay mehycoOHo
TaYHU M TPEeLHU3HH npeBoad. HujenHa pedeHuiia He CMe MOCTOjaTH Y jEJHO]
BEP3MjH a 1a HHje IPEeBe/IeHa y APYroj.

K/bYUYHE PEYHN

I/ICHOI[ ancTpakTa HaBECTU MET J0 CeaaM PEIICBAHTHUX KJbYYHUX DPEYU WU
n3pasa KojH ykasyjy Ha cajipxaj pajga. IIperopyka je 1a ce He NOHaBJbajy PeuH U3
Hacnosa pajga. Y usbopy xpyunnx peun kopuctutu Medical Subject Headings —
MeSH (https://www.nIm.nih.gov/mesh/meshhome.html).

CTPYKTYPA I''TABHOI' TEKCTA PAJIA

HeonxonHo je na OpurHHamHH paj, HPETXOJHO CAONLITECHE, KPaTKO
CaoNITEeHE, METa-aHanu3a, CUCTEMATCKU MPETJe[] JUTEPaType, CUCTEMATCKHU
nperien JHTEpaType ca MeTa-aHalu30M, KIMHHYKO HCTPaKMBAame CaJpiKe
norJiaBiba: YBoJ (KpaTak MpUKa3 MmpeaMera HCTPaXKHBamba y3 HABOJ LHJba paaa
y TocneameM Tmacycy), Meroxe (mnpeumsaH onuc onabupa MCIUTaHHKA H
NPUMEHEHHX MeTOoAa,  yKbydyjyhm cratuctuuke mertoxe, Opoj xo3Boie
carsacHocTd Haguexnor EK), Pesdynratu (IpHuka3aHd JIOTHYKHM PeIOCIEIOM
0e3 pynaupama NpHKasa UCTHX pe3ysiTaTta Ha Buiue HauuHa), Jluckycuja (6e3
NOHaBJbakha IIOJaTaka Koju cy Beh HaBeneHm y oxespky Pesynraru;
JIUCKYTOBAaTH camo JoOujeHe Hamase JoBohewmeM y Be3y ca JIpyrum
peeBaHTHUM CTy/MjaMa, IOBE3aTH AUCKYCHjy M 3aKJbydKe ca [IMJbEeBUMA Paja,
Mo noTpedM HarjJacUTH JHMMHUTALMje HCTPAKUBama), 3akibydak (KOjH
MPOUCTHYE W3 pe3yiTaTa JaTOr HCTpakMBamba), 3axBaJHUNA (IO MOTpedH),
Jluteparypa.

Pykomucu M3 kaTteropuja OMIUTH (HAPATHBHM) MpETJie] JIUTEpaType, MHHH
npernes, akTyenHa Tema, y ¢okycy caapxke crnenehe mnemmme: YBox (ca
onrosapajyhum nogHacinosuma), 3akibydak, Jlnteparypa.

Pykomucu M3 kaTeropuje mpHKa3 ciydaja, cepuja ciydajeBa caapke cienche
nenuHe: YBona (WMJb paja HABECTH Kao MOCHelmH macyc YBona), Ilpukas
GonecHHKa (MJCHTHTET OOJICCHMKAa Mopa OCTaTH aHOHMMaH), Jluckycwja,
Jlutepatypa.

Tpuka3 GoJieCHHKa HE CME UMATH BHUIIE O] TIET ayTopa.

YIIUTHULM (Questionnaires)

CBu KopuuIheHH yIUTHHUIN KOjH CY YHOTPEOJbEHH Ka0 MEPHHM MHCTPYMEHTH
3a OWJIO0 KOjH OJ] MCIUTHBAHUX IapaMeTapa, MOpajy OMTH HpEBEeJICHH Ha je3HK
TOBOPHOT' MOJIpy4Yja UCIUTAHUKA Y3 HaBoheme J0Ka3a O M3BPLICHO] BATMAALMH H
KYJTYPOJIOIIKOj aAanTaluju NoAHeOby UCIINTAaHUKA.

nPUJIO3U

Tpunore unju 6poj Tpeba na Oyxae yckiaheH ca Jy)KMHOM TEKCTa MOCTABHTH
Ha Kpaj INIaBHOI' TEKCTa pyKomuca u3a JlutepaType, a y CaMOM TEKCTY jacHO
Ha3HAUYUTH MECTO KOje ce OJHOCH Ha aath npuior. Kpajiwa mosumuja mpuiora
6uhe oxpelhena y Toxy npunpeme pajaa 3a myOInKOBambe.

-

Tabese

HacnoB TpeGa Hamucat u3Haja Tabene, a o0jallmberba (JIEreHy) HCIoj He.
Tabene ce 03HaYaBajy aparckuM OpojeBHMa IpeMa peociey HaBohema y TeKCTY.
Taberne uspaauti Uckby4unBo y nporpamy Word, kpo3 menn Table-Insert-Table,
y3 meduHHcame TauHOr Opoja KoloOHa M penoBa koju he je umnuTh. Kymatn
donrom Times New Roman, BeianunHOM ciioBa 12, ¢ jeHOCTPYKHM MPOPEIOM.
TabGene Mopajy OMTH jacHe M HMATH CBE CIEMEHTE HEOINXOJHE 3a IPABHIHO
pasyMeBame INTa je y BHUMa IPUKA3aHO. YKOIMKO MPHUKA3aHE BPEAHOCTH MMajy
,,OlICer** WK ,,pe(hepeHTHE BPEJHOCTU , TO C& MOpa JIOAATH.

V nerenam ucnox Tabene Tpeba oOjacHHTH cBe CKpaheHMIle HaBeneHE Yy
Tabes U CBE O3HAKe (HIp. CIOBA y CYNEPCKPHUITY WM OOJIOBaHE BPEIHOCTH).
Taxkole, HEONXOAHO je MPeLH3UPATU IPUMEHEHE CTATUCTUUKE METOJE.

(pororpaduje, uprexu, cxeme u rpapuxonu). Cimke Ttpebda yrpagutH y
PYKOIIMC Ha Kpajy TeKCTa, IOCIe JIMTepaType W mocie Tabena (ako MX HMa).
Crnuke ce O3HayaBajy apanckuM OpojeBUMa Ipema pejociielly HaBohemwa y
TekcTy. Bemuka cioBa A, B, Il uta. TpeGa KOPHUCTUTH 3a O3HAYaBame ACI0BA
BumenenHux ciauka. CioBa, OpojeBH W cumOoium TpeGa jpa Cy jacHH M
yjeAHauCHH, a JOBOJbHE BEIMYHHE 1A NPIINKOM yMamHBamba Oyly YHT/HUBM.
Jlojanm TpUKa3aHW Ha CIMKaMa Mopajy OMTH cauyBaHM Kao (ororpaduje (He
Ka0 HM3MCH-HBH IpaUuKH €IEMEHTH), TaKO Ja CC HUXOB IOJO0XKaj HE MOXe
MembaTH, Kako O0u ce 00e30eAniIa TauHOCT IOJaTaKa HPHUKA3AHUX HA CIHIN.
IpuMajy ce HCKJbYYHBO QHUruTanHe GpoTorpaduje ca MUHUMAITHOM PE30JIYLIHjOM
ox 300 dpi u dpopmara JPEG, PNG unu PDF. Ciuke koje He 3a710B0JbaaBajy
HaBeJieHe ycioe Hehe OGutn npuxsaheHe 3a o6jaBy. J{MMeH3HMje JOCTaBIbEHHX
ciuka 6u Tpebano na Oyxy npubiamKHE JUMEH3MjaMa y Kojuma he ciuka OutH
o6jaBibeHa. YKOIHKO ayTopu HHCY y MOryhHOCTH Ja JOCTaBe JHMIUTalHE
¢dororpaduje, onna opurnHanHe ciuke Tpeba ckenuparu y pesonyuuju 300 dpi
U y OPUTHHAIHO] BEIMYMHH M Kao TakBe MX JoctaBuTH. CBH mojamy Ha
cxemaMa u rpadukoHnMa Tpeba na Oyny ucnucanu 6escepudHuM GOHTOM pagu
nakie yntbusoctr (Hup. Arial, Helvetica), Bennuuna ciosa He mama ox 10 pt.
MepHe jenuHHIe U CKalle MOpajy OUTH jacHO HasHaueHe. [leruManHu OpojeBH
Ha rpadMKOHMMa MOpajy OMTH NPUKA3aHHM Ca TA4KOM, a Pa3/Bajame XWUibaJa
Mopa 6uTH 03Ha4YeHo 3ape3oM (Hmp. 1,234.56).

Buneo-npunosu (winyctpaiuje paga) mMory Tpajatd 1-3 muHyTa M OuTH Y
dopmary avi, mp4(flv). V3 Bugeo mocraButH moceGHO CIAMKY Koja Ou Guia
WIyCTpalija BUACO-IPUKA3a Y e-H3/amby U 00jaBJbeHA y IITAMIIAHOM H3Zamby, Ko
1 JIMHK Ka T1aTdopmu rie je Buaeo seh nocrapibeH.

VY nerenau ucnon miyctpanuja Tpeba objacHuTH cBe ckpahenuue, cumborne,
GpojeBe MIIH CJIOBA KOjH Ce KOPUCTE 3a 00jallIberbe MOjeANHHX JeoBa CIHKe. Y
ciy4ajy rpadMKOHa MPenU3UpaTh IPUMEHhEeHe CTATUCTHYKE MeTozie (M0 moTpe6H),
a kox ¢QoToMHKporpadHje HaBECTH jaeTabe O BPCTH KopuuheHor Gojema
yBehamy.

Vkomuko ce mnpukasyjy ¢ororpapuje ocoba (GosecHuka), JUK MOopa OUTH
,,3amyheH" uin je motpeGHo 06e30e1uTH nrucany J03BONy Jinna ca ¢potorpaduje 3a
BeHO KopHinheme. Ha nprio3nMa (CHUMIM peHATeHa, CKeHepa, yITpa3BykKa, HT1I.)
MOTPeOHO je YKIOHUTH CBE INTO MOXKE Jia HICHTH(HKYje GOJIeCHHKA. YKOIHKO je
cnuka Beh Herzne o6jaBibeHa MOTPEOHO je LUTHUPATH U3BOP y3 MHCAHO 0R00peHe
aKo ce pajy o 3aITHheHOM MaTepHjaiy.

CKPAREHUIE

CkpaheHune KOPUCTUTH CaMO Kaja je HEONXOZHO, U TO 3a BEOMa Jyrauke
Ha3MBE XEMH|CKHX jeIHbeHa, OJHOCHO Has3MBEe KOjH Cy Kao ckpahenmie Beh
npeno3HarsbuBu (anp. JIHK). 3a cBaky ckpaheHuiy, ocum CTaHIapIHe jeIUHHULE
Mepe, HaBeCTH ITyH Ha3HB IPU IIPBOM HaBohemwy y TeKcTy (YKJbydyjyhn ancTpakr).
VY HacnoBy M ancrpakty usberaBatu kopumheme ckpaheHuia, y HacioBy HX
KOPHCTHUTH CaMO aKO Cy HEONXOJHE. 3a MOjMOBE KOjH C€ Y TEKCTY IOMHIbY BHUILE
0J] TPH IIyTa Tpenopy4yje ce yBoheme onropapajyhux ckpahennua.

JEIUMAJIHU BPOJEBH

Y TeKCTy paja Ha CHIJICCKOM je3HKy JIeIMMAalHe OpojeBe IHCATH Ca TauyKoM
(amp. 22.7), a y TEeKCTy Ha CpPIICKOM je3uKy ca 3ape3oM (ump. 22,7). Kax rox je to
Moryhe, 6poj 3a0KpYKHTH Ha je[Hy ACHMMAlly M IHCATH JOCICIHO KPO3 Ie0 paj
(HIp. aKo je jemHa BpemHOCT 32.2, CBe OCTaje MOpajy MMATH je[HY ACHUMAy, HIIp.

32.0).
JEJVHHUILE MEPA

JlyXHMHy, BHCHHY, TEKHHY WU 3aIPEeMHHY H3paKaBaTH y METPHUKUM
jennaunama (Metap — m, xuaorpam (rpam) — Kg (), aurap — L) mwin muxoBuM
nenouma. Temmeparypy uzpaxasatn y crenenuma llemsujyca (°C), nmpurmcax
KpBU y MHIHMMETpUMa >KUBHHOr cTyba (mm Hg). Pesynrare kiMHMYKHUX H
GHOXEMHUjCKHX Mepera HABOJIMUTH Y METPHYKOM CHCTeMy npema MeljyHapoaHom
cucremy jenuuuua (Sl).

3AXBAJTHUIIA

Wsnetn pompuHoc ocobe Kojoj Tpeba oOmaTH mNpH3HAKe, ald Koja He
HCITyHaBa KPHTEpHjyMe 3a  ayTOpCTBO. Hapectn ¢unancujcky nomoh
(CTIOH30pCTBA, CTHICH/IH]jE, OLIpEMa U IPYTo), Kao U Ha3MB MPOjeKTa y OKBUPY Kora
j€ MCTPaKMBamE CIIPOBEIICHO.

CTATUCTHYKA AHAJIU3A

VY onemky Metone netasbHO OMHCaTH MPUMEH-EHE CTATUCTHYKE METOEe KaKo
6u Owna omorylieHa NpoBepa HCIPABHOCTH H-HXOBE IPUMEHE U PEHPOIYKIHja
aHaimise. Pesynratn Mopajy OMTH HyMEpHYKH jaCHO NpPHKa3aHM y3 oArosapajyhe
MoKa3are/be BapUjaOMIHOCTH M IIOY3JAHOCTH (HIp. CTaHAApAHA JAeBHjaLuja,
CTaHIap/Ha T'PpeIIKa, HHTEpBal HOBC])CH:&). HpeumnpaTn THUIT CTyllI/IjC " ornucaTtu
HauMH Ha KOjU je W3BeleHa. HaBecTH KpuTepHjyMe yK/bydera M HCKIbYYeHa.
Hapectu coptBep M Bep3Hjy KOMIjyTEpPCKOT IIporpama y KOMe je H3BpIICHa
cTaTucTHYKa 00pazna moaaraka. Y onesbky Pesyntatu xao u y nerengama tabena
W/MIIM TIPUJIOTa HABECTH CTATMCTHYKH METOJ KOju je KopumheH 3a aHalusy
MpUKa3aHUX pe3yaraTa. BpenqHocTu p ce yBek Mully ca HOYeTHOM HyJOM (HOp. p >
0.05 a me p > .05).

JIMTEPATYPA

Pedepeniie HymepucaTH peHMM aparlcKuM OpojeBMMa IIpemMa peaocieny
HaBohema y TekcTy (ykipyuyjyhu tabGene u nerensne npuiora). [Ipenopyuyje ce na
BehuHa muTHpanux pagosa Oyae miaha ox gecet roauna. IIpenopyuyje ce 1a 6poj
LUUTUPAHUX OPHIMHAIHHX pajgoBa Oyne Hajmame 80% ox ykynHor Opoja
pedepenun, oxHOCHO Opoj UMTHPAaHWX KEIbUTA, TOTNIAB/ba Yy KbHramMa M
nperieHux wianaka Mamu of 20%. CBu pajnoBu, 6e3 003upa Ha je3UK M3BODA,
IIUTHpajy Ce Ha CHITIECKOM je3HKy, a M3BOPHH jE3UK HAaBOJM CE€ Y 3arpaiy, u3a
nutupade pedepenie.


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
JloKyMeHaTa, Bukumeanje, npenpuut o6jaBa 1 in Press wiaHaka, MOBYYEHHX
pamosa (retracted article), pagoBa o0jaBibeHHX y IPEIATOPCKHM
JaCOINCHMA.

IpuInKOM LUTHpasa 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 pedepenna He
[IOCTOjU HA MHTEPHETY (HIIP. apXHBCKHM MATEPHjal U CIL.), ayTOp MOpa Ja JOCTaBH
M3BOp OJIaKJIe je NpEey3eo LHUTHPAHY JUTEPaTypy OJHOCHO MOXE CIMKATH HIIH
CKEeHHpATH IOKyMEHT U nocnaru Ha e-meji: strliteratura@gmail.com.

Pedepennie ce muTHpajy mpemMa BaHKyBepcKOM CTHIy KOjH je YCIIOCTAaBHO
ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-
Style?language=en_US).

Ipumepu nuTHpama:
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