Archives of the Balkan Medical Union
Copyright © 2026 Balkan Medical Union

vol. 61, no. 2, pp. 244-252
June 2026

ORIGINAL PAPER

ACUTE CORONARY SYNDROME AT THE PREHOSPITAL
STAGE: DIAGNOSTIC APPROACH AND RISK

STRATIFICATION

Natalia CATANOI*2*, Tatiana MALACINSCHI CODREANU*, Mihail PESTEREANU?,

Natalia MOCANU'3, Larisa REZNEAC®

! Department of Medical Emergencies “Gheorghe Ciobanu”, “Nicolae Testemitanu” State University of
Medicine and Pharmacy, Chisinau, Republic of Moldova

? Institute of Cardiology, Chisinau, Republic of Moldova

3 Institute of Emergency Medicine, Chisinau, Republic of Moldova

ABSTRACT

Introduction. Acute coronary syndrome (ACS) re-
mains one of the leading causes of cardiovascular
mortality worldwide and requires rapid diagnosis and
early reperfusion therapy. The prehospital stage plays
a critical role in reducing delays and optimizing patient
outcomes.

The objective of the study was to evaluate the di-
agnostic approach and risk stratification of patients
with suspected ACS in the prehospital setting in the
Republic of Moldova.

Materials and methods. A retrospective observation-
al study was conducted using national data provided
by the Prehospital Emergency Medical Service of the
Republic of Moldova for the period 2023-2025. A com-
parative statistical analysis of cardiovascular emergen-
cies, ACS cases, tele- Electrocardiographic activity,
therapeutic window management, and ST-segment
elevation myocardial infarction (STEMI)-related mor-
tality was performed using Chi-square trend analysis.
A p-value <0.05 was considered statistically significant.
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REsumE

Syndrome coronarien aigu au stade préhospitalier:
approche diagnostique et stratification des risques

Introduction. Le syndrome coronarien aigu (SCA)
demeure 'une des principales causes de mortalité car-
diovasculaire dans le monde et nécessite un diagnostic
rapide ainsi qu'une thérapie de reperfusion précoce.
La phase préhospitaliére joue un role essentiel dans la
réduction des délais thérapeutiques et I'optimisation
du pronostic des patients.

Lobjectif de I’étude avait pour objectif d’évaluer
I'approche diagnostique et la stratification du risque
chez les patients présentant une suspicion de syndrome
coronarien aigu au stade préhospitalier en République
de Moldova.

Matériels et méthodes. Une étude observationnelle
rétrospective a été réalisée a partir des données natio-
nales fournies par le Service d’Assistance Médicale
Urgente Préhospitaliere de la République de Moldova
pour la période 2023-2025. Une analyse statistique
comparative des urgences cardiovasculaires, des cas de
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Results. Cardiovascular emergencies represented
the leading category of emergency calls and increased
significantly during the study period, from 24.8% in
2023 to0 26.2% in 2025 (p<0.05). Non-ST-segment ele-
vation (NSTE)-ACS remained the predominant ACS
presentation in the prehospital setting. Tele-ECG con-
tributed to increased identification of ACS cases, with
STEMI detection increasing from 1.2% to 1.6% and
NSTEMI/NSTE-ACS from 0.5% to 1.0% (p<0.05).
Although the total number of ACS cases increased
progressively, the proportion of patients managed with-
in the therapeutic window declined to 48.1% in 2025
(p<0.05). STEMI-related mortality remained relatively
stable during the study period (p>0.05).
Conclusions. The implementation of standardized
prehospital diagnostic algorithms, telemedicine-as-
sisted ECG interpretation, and structured risk strat-
ification may contribute to improved early ACS rec-
ognition and patient triage. However, organizational
barriers continue to limit timely reperfusion therapy,
highlighting the need for further optimization of the
prehospital chain of survival.

Keywords: acute coronary syndrome, prehospital
emergency care, telemedicine, electrocardiography, risk
stratification.

List of abbreviations:

ABCDE - Airway, Breathing, Circulation, Disability,
Exposure

AMU - Ambulance Medical Unit

AHA - American Heart Association

NCPEMC - National Centre for Prehospital
Emergency Medical Care

EMS - Emergency Medical Services

EMTs - Emergency Medical Teams

ESC - European Society of Cardiology

WHO - World Health Organization

ACS - Acute coronary syndrome

STEMI - ST-segment elevation myocardial infarction
NSTEMI - Non-ST-segment elevation myocardial in-
farction

NSTE-ACS - ACS without ST-segment elevation
ECG - Electrocardiogram

INTRODUCTION

Acute coronary syndrome (ACS) remains one of
the leading causes of mortality and morbidity world-
wide and represents a major medical emergency re-
quiring rapid diagnosis and timely reperfusion ther-
apy. According to the World Health Organization,
cardiovascular diseases are responsible for approxi-
mately 17.9 million deaths annually, with a substan-
tial proportion related to ischemic heart disease and
its complications, including ACS'. Beyond its impact

SCA, de l'activité de télé-ECG, de la prise en charge
dans la fenétre thérapeutique et de la mortalité lige
au STEMI a été effectuée a I'aide du test du Chi carré
pour 'analyse des tendances. Une valeur de p <0,05
a été considérée comme statistiquement significative.
Résultats. Les urgences cardiovasculaires représen-
taient la principale catégorie d’appels d’'urgence et ont
augmenté de maniére significative au cours de la pé-
riode étudiée, passant de 24,8% en 2023 a 26,2% en
2025 (p<0,05). Les SCA sans sus-décalage du segment
ST (NSTE-ACS) sont demeurés la forme prédominante
de présentation du SCA au stade préhospitalier. Le té-
16-ECG a contribué a une meilleure identification des
cas de SCA, avec une augmentation de la détection des
STEMI de 1,2% a 1,6 % et des NSTEMI/NSTE-ACS
de 0,5% a 1,0% (p<0,05). Bien que le nombre total de
cas de SCA ait augmenté progressivement, la propor-
tion de patients pris en charge dans la fenétre théra-
peutique optimale a diminué jusqu’a 48,1% en 2025
(p<0,05). La mortalité liée au STEMI est restée relative-
ment stable durant la période étudiée (p>0,05).
Conclusions. La mise en ceuvre d’algorithmes dia-
gnostiques standardisés au stade préhospitalier, 'in-
terprétation assistée de 'ECG par télémédecine et
une stratification structurée du risque peuvent contri-
buer a améliorer la reconnaissance précoce du SCA et
'orientation des patients. Toutefois, des obstacles or-
ganisationnels continuent de limiter 'acces rapide a la
thérapie de reperfusion, soulignant la nécessité d’op-
timiser davantage la chaine de survie préhospitaliere.

Mots-clés: syndrome coronarien aigu, assistance mé-
dicale urgente préhospitaliere, télémédecine, électro-
cardiographie, stratification du risque.

on mortality, cardiovascular disease is a major con-
tributor to disability, reduced quality of life, and in-
creasing healthcare expenditures worldwide?.
Despite significant advances in cardiovascular
prevention and treatment, myocardial ischemia contin-
ues to represent an important public health challenge
associated with considerable morbidity and mortality.
Acute myocardial infarction, particularly ST-segment
elevation myocardial infarction (STEMI), remains one
of the most severe clinical manifestations of coronary
artery disease. Although mortality from ischemic heart
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disease has declined in several European countries dur-
ing recent decades, coronary pathology still accounts
for nearly 1.8 million deaths annually in Europe, repre-
senting approximately 20% of total mortality>*,

Recent epidemiological studies have demonstrat-
ed important changes in the incidence patterns of
myocardial infarction. The incidence of STEMI has
progressively declined, whereas NSTEMI has become
increasingly prevalent. These changes are associated
with improved primary and secondary cardiovascular
prevention strategies, broader use of antiplatelet ther-
apy and statins, and enhanced diagnostic sensitivity
due to the implementation of high-sensitivity cardiac
troponin assays’.

Clinical presentation and prognosis of ACS vary
according to age, sex, and comorbidities. STEMI oc-
curs more frequently in younger male patients, while
elderly individuals and women more often present
with NSTEMI or atypical symptoms, which may delay
diagnosis and treatment initiation®. Furthermore, mor-
tality associated with STEMI is influenced by multiple
factors, including age, diabetes mellitus, renal dysfunc-
tion, severity of heart failure, extent of coronary artery
disease, left ventricular dysfunction, and particularly
delays in reperfusion therapy. Nevertheless, advances
in primary percutaneous coronary intervention (PCI)
and modern antithrombotic therapy have significantly
improved short and long-term outcomes.

The prehospital stage plays a fundamental role
in the early recognition and management of ACS.
Suspected ACS represents one of the most common
reasons for emergency medical service activation.
Under prehospital conditions, clinical decision-mak-
ing regarding direct transfer to PCl-capable centers
frequently occurs under substantial time constraints.
In the absence of standardized diagnostic and triage
protocols, patients with high-risk non-ST-segment el-
evation acute coronary syndrome (NSTE-ACS) may
experience delayed diagnosis, inappropriate referral,
and postponed invasive management’.

Contemporary international literature em-
phasizes the importance of integrating prehospital
electrocardiography, telemedicine, rapid cardiac bio-
marker assessment, and validated clinical risk scores
into ACS evaluation pathways®. Current European
Society of Cardiology (ESC) guidelines recommend
an integrated and coordinated approach to chest pain
management, ensuring continuity of care between
prehospital emergency systems, emergency depart-
ments, and specialized cardiology services®. In this
context, structured prehospital algorithms contribute
to reducing treatment delays, improving diagnostic
accuracy, and optimizing patient triage.

In the Republic of Moldova, recent reforms
in prehospital emergency medical care and the
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consolidation of the national regulatory framework
have contributed to improved coordination between
emergency medical teams and specialized hospital
centers. These developments have facilitated more
efficient transfer pathways for time-dependent emer-
gencies such as ACS and acute stroke’. However,
nationwide implementation of standardized ACS
risk stratification tools, prehospital diagnostic pro-
tocols, and treatment checklists remains incomplete.
Moreover, national studies addressing ACS manage-
ment in the prehospital setting remain limited and
are predominantly based on descriptive retrospective
analyses, highlighting the need for further analytical
evaluation of emergency medical service performance
and patient management strategies.

THE OBJECTIVE OF THE STUDY was to evaluate the di-
agnostic approach and risk stratification of patients
with suspected ACS in the prehospital setting in the
Republic of Moldova, with emphasis on electrocardi-
ography, telemedicine, and standardized risk assess-
ment tools.

MATERIALS AND METHODS

A retrospective observational study was con-
ducted using nationwide operational data extracted
from the National Centre for Prehospital Emergency
Medical Care NCPEMC) of the Republic of Moldova
for the period 2023 - 2025. The ethical approval
was obtained from the Research Ethics Committee
of the Nicolae Testemitanu State University of
Medicine and Pharmacy (approval no. 109, dated
24 November 2025).

The study included all prehospital emergency
calls coded as cardiovascular emergencies and acute
coronary syndrome-related diagnoses registered dur-
ing the study period.

The analysed variables included:
total number of emergency calls,
cardiovascular emergency calls,

ACS cases,

STEMI and NSTE-ACS cases,

tele-ECG activity,

cases managed within the therapeutic window,
STEMI-related mortality.

Descriptive statistics were used to summarize
the data. Categorical variables were expressed as
absolute numbers and percentages. Comparative sta-
tistical analysis between years was performed using
the Chi-square test for trend. A p-value <0.05 was
considered statistically significant. Statistical analysis
was performed using SPSS version 26.0 (IBM Corp.,
Armonk, NY, USA).
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Figure 1. Comparative distribution of prehospital emergency calls
by nosological categories in the Republic of Moldova, 2023-2025
Note: Data are presented as percentages (%)

Source: developed by the authors based on NCPEMC data!®!?
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Figure 2. Comparative distribution of prehospital cardiovascular emergency calls in the Republic of Moldova, 2023-2025
Note: Data are presented as percentages (%)
Source: developed by the authors based on NCPEMC data'®-!2,

REesuLts

The analysis of nationwide emergency medical
service data demonstrated that cardiovascular condi-
tions represented the leading category of prehospital
emergency calls throughout the study period (2023-
2025). A statistically significant upward trend was
observed, with cardiovascular emergencies increasing

from 24.8% in 2023 to 26.2% in 2025 (Chi-square
test for trend, p<0.05) (Figure 1). This evolution indi-
cates a progressive increase in cardiovascularrelated
demand within the prehospital emergency system
rather than random annual variation.

Respiratory emergencies accounted for 15.9% in
2023 and 15.2% in 2025, demonstrating a non-sig-
nificant downward trend, while neurological
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Figure 3. ACS cases managed within the therapeutic window in the Republic of Moldova, 2023-2025
Note: Data are presented as absolute numbers (n) and percentages (%)
Source: developed by the authors based on NCPEMC data'®-'2,

emergencies remained stable at 14.5% and 14.7%,
respectively'©12,

Within the cardiovascular subgroup, ACS cas-
es showed a stable temporal distribution across the
study period. STEMI remained consistently low, with
proportions of 1.4% in 2023, 1.3% in 2024, and 1.3%
in 2025, indicating no significant temporal variation.
NSTE-ACS demonstrated a slight upward trend from
2.1% in 2023 to 3% in 2025, without statistical sig-
nificance (Figure 2).

Analysis of tele-electrocardiography (tele-ECG)
activity demonstrated a progressive reduction in the
total number of ECGs transmitted and interpreted
over the study period, from 65,149 in 2023 to 48,798
in 2025'912, The decline followed a nearlinear pat-
tern, suggesting a systematic reduction in utilization
rather than episodic fluctuation.

Emergency medical personnel performed most
ECG acquisitions (>99% across all years), while phy-
sician involvement remained marginal and declined
from 0.4% to 0.1%, reflecting increased procedural
standardization within prehospital teams. Despite the
reduction in total ECG volume, diagnostic yield for
ACS increased. STEMI detection rose from 1.2% in
2023 to 1.6% in 2025, while NSTEMI/NSTE-ACS
increased from 0.5% to 1.0%. Cardiac arrhythmias
remained the most frequent diagnostic category
(35.4-37.0%), demonstrating stable arrhythmic bur-
den within the prehospital population.

A substantial proportion of ECGs (31.4-34.4%)
showed no acute pathological changes, confirming
the dual role of tele-ECG in both early identification
of life-threatening conditions and exclusion of acute
pathology, thereby supporting triage efficiency and
reducing unnecessary hospital transport'*2,
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Overall, tele-ECG demonstrated stable opera-
tional capacity with increasing diagnostic efficiency
for ischemic events, indicating improved targeting of
clinically relevant cases rather than increased system
workload.

The total number of ACS cases increased
progressively from 6,248 in 2023 to 7,340 in 2025
(Figure 3)'°-12, This upward trend was statistically sig-
nificant (Chi-square test for trend, p<0.05), suggest-
ing a sustained increase in ACS burden within the
prehospital system.

The proportion of patients managed within the
optimal therapeutic window increased from 53.9%
in 2023 to 55.1% in 2024, followed by a significant
decline to 48.1% in 2025 (p<0.05). This pattern in-
dicates an initial improvement in system efficiency
followed by deterioration in 2025, consistent with
possible saturation of prehospital response capacity
or increased systemic delays (Figure 3).

From a system performance perspective, these
findings demonstrate a divergence between increas-
ing ACS incidence and declining treatment timeli-
ness in the final year of observation, suggesting
reduced resilience of the prehospital care pathway
under increased demand.

STEMI-related mortality among patients man-
aged in the presence of emergency medical teams re-
mained low and stable throughout the study period,
with minor fluctuations and no statistically signifi-
cant temporal trend (p>0.05) (Figure 4).

The total number of STEMI cases increased
from 2,442 in 2023 to 2,681 in 2025, indicating
a persistent upward trend in absolute case burden.
The proportion of patients of working age remained
stable with minor fluctuations (112 cases in 2023, 115
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Indicator 2023 2024 2025
Total STEMI cases 2442 EE 2570 lzla 2 681
= including working-age patients 112 115 103
60 53 58
Total deaths due to STEMI (2.5%) (2,1%) (2.2%)
= including working-age patients 15 1 14

Figure 4. STEMI deaths in the presence of the emergency medical team in the Republic of Moldova, 2023-2025

Note: Data are presented as absolute numbers (n) and percentages (%)
Source: developed by the authors based on NCPEMC data'®'2.

Table 1. HEART Score

Component 0 points 1 point 2 points
History nonspecific moderately suggestive typical of angina
ECG normal nonspecific changes ischemic changes

Age <45 years 45-65 years >65 years

Risk factors no risk factors 1-2 risk factors

Initial troponin normal 1-3% normal >3x normal

>3 or atherosclerotic disease

in 2024, and 103 in 2025), without a consistent direc-
tional pattern!3,

Mortality rates showed limited variation, de-
creasing from 2.5% in 2023 to 2.1% in 2024, followed
by a slight increase to 2.2% in 2025, with no statisti-
cally significant trend. Despite stable mortality, the
persistence of deaths underscores the time-dependent
nature of STEMI outcomes and the continued vul-
nerability of prehospital care pathways to delays in
activation, transport, and coordination.

Overall, these findings indicate that while di-
agnostic capacity and case identification have im-
proved, prehospital outcomes remain highly sensitive
to system-level constraints, reinforcing the need for
continuous optimization of the chain of survival for
acute coronary syndrome patients.

DiscussioN

Recent evidence from international prehospital
studies emphasizes that structured risk stratification
strategies, including clinical scoring systems, cardiac
biomarkers, and standardized diagnostic pathways,
significantly improve early recognition of ACS and
reduce delays to reperfusion therapy. The HEART
score remains one of the most validated tools for
early risk stratification in patients with suspected
non-ST-elevation ACS, improving triage accuracy and

reducing unnecessary hospital admissions in prehos-
pital settings' (Table 1).

In the present study, national EMS data dem-
onstrated a progressive increase in ACS case detec-
tion, from 6,248 cases in 2023 to 7,340 cases in 2025
(p<0.05). This upward trend suggests a combined
effect of improved diagnostic capacity within the
prehospital system and an increasing cardiovascular
burden in the population. However, this improve-
ment in case identification was not accompanied
by a proportional enhancement in treatment timeli-
ness, as the proportion of patients managed within
the optimal therapeutic window decreased to 48.1%
in 2025 (p<0.05). This divergence indicates a grow-
ing imbalance between demand and system capacity,
suggesting emerging structural constraints within the
emergency medical system®.

Tele-ECG findings further support this in-
terpretation. Although the total number of ECGs
performed decreased over time, diagnostic yield
improved, with increased detection of STEMI and
NSTEMI/NSTE-ACS cases. This indicates better
targeting of clinically relevant patients and improved
prehospital decision-making. Nevertheless, the persis-
tently high proportion of ECGs without acute patho-
logical changes (approximately one-third of all record-
ings) confirms that chest pain remains a frequent but
diagnostically non-specific presentation, reinforcing
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Figure S. Prehospital Chain of Survival and rapid transfer to reperfusion in patients with ACS
Source: elaborated by the authors based on ESC Guidelines?*

Patient with chest pain/dyspnea

Suspected ACS

The ABCDE Assessment

12-lead ECG within the first 10 minutes

STEMI or major ischemic equivalent

Notification of the PCI center,
initiation of treatment, and priority

MT - A . The
inconclusive.

Risk stratification:
HEART/preHEART, monitoring, PCI

troponin if available

High/moderate risk: transfer to a
hospital with invasive care facilities

Low risk: local hospital, monitoring
according to guidelines.

Figure 6. Algorithm for the diagnosis and treatment of ACS in the prehospital setting.
Source: elaborated by the authors based on ESC Guidelines?*

the need for enhanced risk stratification strategies at
the prehospital level.

The predominance of NSTE-ACS over STEMI
aligns with global epidemiological trends. Despite sta-
ble mortality rates, STEMI outcomes remain highly
time-dependent and sensitive to prehospital delays.

The temporal pattern observed in treatment effi-
ciency, characterized by improvement in 2024 followed
by deterioration in 2025, suggests a non-linear response
of the system to increasing workload. This may reflect
shortterm gains following procedural optimization,
followed by saturation of EMS operational capacity
under sustained demand. Similar patterns have been
described in other European emergency systems, where
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improvements in diagnostic algorithms do not always
translate into sustained gains in treatment timeliness
due to logistical and organizational limitations.

From a systems perspective, these findings high-
light a persistent gap between diagnostic improvement
and therapeutic execution. While tele-ECG imple-
mentation and standardized assessment protocols en-
hance early ACS recognition®*, delays in reperfusion
remain a critical bottleneck in the prehospital chain
of survival. These findings highlight a persistent gap
between diagnostic improvement and therapeutic ex-
ecution. Strengthening coordination between EMS,
telemedicine centers, and PCl-capable hospitals is es-
sential to optimize the chain of survival (Figure 5).
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Overall, the results of this study support the im-
plementation of integrated prehospital ACS manage-
ment’ pathways combining telemedicine, structured
risk stratification tools, and standardized diagnostic
algorithms (Figure 6).

However, the observed variability in treatment
timeliness underscores the need for continuous moni-
toring and adaptive system-level optimization to en-
sure sustained improvements in clinical outcomes.

Limitations of the study

The retrospective design and reliance on nation-
wide registry data limited access to individual clini-
cal variables, including comorbidities, treatment de-
tails, and long-term outcomes. In addition, the study
evaluated operational EMS indicators rather than
patientlevel therapeutic interventions. Nevertheless,
the use of nationwide data provides an important
overview of ACS management trends in the prehos-
pital setting of the Republic of Moldova.

CONCLUSIONS

This study demonstrates a progressive increase
in the burden of ACS within the prehospital emer-
gency system in the Republic of Moldova, where car-
diovascular emergencies remain the leading cause of
ambulance calls, rising from 24.8% in 2023 to 26.2%
in 2025. The predominance of NSTE-ACS and the
relatively low proportion of STEMI cases reflect on-
going challenges in early recognition and timely pa-
tient presentation at the prehospital level.

The integration of standardized diagnostic tools,
including the HEART score, high-sensitivity cardiac
biomarkers, and tele-electrocardiography, supports
more accurate early identification and improved
clinical decision-making in suspected ACS cases.
However, despite these diagnostic improvements, the
proportion of patients managed within the optimal
therapeutic window declined in the final year of ob-
servation, indicating a mismatch between increasing
system demand and prehospital treatment capacity.

These findings underscore the need for strength-
ening coordinated prehospital ACS pathways, with
emphasis on rapid triage, improved transport logis-
tics, and expansion of telemedicine-supported deci-
sion-making to optimize time-dependent outcomes
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