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ABSTRACT

Introduction. Stroke remains a major cause of mortality and disability in Moldova and globally. Rapid prehospital inter-
vention is critical for improving outcomes. The adoption of standardized protocols and checklists has enhanced the effi-
ciency of emergency medical services (EMS), especially in stroke recognition and initial management.

Materials and methods. A systematic review of the literature and analysis of statistical data from the National Prehospi-
tal Emergency Medical Service were conducted. The study focused on evaluating the use and impact of checklists during
prehospital stroke interventions.

Results. Between 2022 and 2023, over 12,000 stroke cases were recorded annually. The implementation of national check-
lists, in conjunction with the Face, Arm, Speech, Time scale, significantly improved early identification, triage, and transport to
specialized centers. Notable outcomes included a higher rate of thrombolysis and thrombectomy, improved coordination, and
a modest reduction in overall response time. However, delays due to inter-hospital transfers remain a challenge.

Conclusions. The systematic use of checklists in prehospital stroke management in Moldova proved effective in standard-
izing care, accelerating intervention, and improving patient outcomes. Continued training and system reorganization are
crucial to fully capitalize on these tools and to reduce stroke-related morbidity and mortality.
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Introduction

Stroke is one of the most critical medical emergencies
and a major cause of mortality and disability both in the Re-
public of Moldova and globally. Early recognition and rapid
intervention are key factors that can mean the difference
between life and death, or between full recovery and per-
manent disability. In this context, the role of prehospital in-
tervention is of paramount importance.

In a healthcare system undergoing modernization and
alignment with international standards, the Republic of
Moldova is increasingly prioritizing the initial stages of
medical response. The implementation of standardized
tools, such as checklists, has become essential in optimiz-
ing the performance of emergency response teams. These
tools help standardize patient assessment, reduce response
times, and ensure effective communication between pre-
hospital services and specialized hospital units [1].

Checklists not only support swift decision-making in
the field but also provide a clear and scientifically validated
framework for applying diagnostic and treatment protocols
tailored to local realities. Their systematic use can signifi-
cantly improve the quality of prehospital care, reduce medi-
cal errors, and increase the chances of survival and recovery
for stroke patients.

This article evaluates the effectiveness of using check-
lists in prehospital stroke interventions in the Republic of
Moldova, based on an analysis of national statistical data
and a systematic review of the scientific literature, includ-
ing relevant examples from international experience.

Globally, various preventive strategies have been devel-
oped to combat acute neurological conditions, especially
cerebrovascular diseases, which pose a significant burden
on healthcare systems. These strategies reflect the efforts
of countries and international organizations to reduce the
incidence and impact of such conditions on public health.

The Republic of Moldova’s commitment to reducing the
incidence and impact of cerebrovascular diseases is re-
flected in governmental and intersectoral efforts to imple-
ment preventive measures and coordinated interventions.
National and international strategies for the prevention of
acute neurological pathologies emphasize the importance
of a well-coordinated approach, adapted to each country’s
specific context, focused on risk reduction and improved ac-
cess to diagnosis and treatment.

Reviews indicate that prehospital protocols and
stroke-specific checklists (e.g., Face, Arm, Speech, Time
(FAST), Cincinnati-based algorithms) enhance diagnostic
accuracy, coordination, and time efficiency. In the Moldovan
context, the FAST and Cincinnati scales were systematically
adopted by emergency teams between 2017 and 2021, con-
tributing to more rapid stroke recognition in the prehospi-
tal stage [2-5].

Through these integrated strategies, countries can re-
duce the incidence of acute neurological diseases, thus con-
tributing to global public health and alleviating pressure on
healthcare systems. These examples provide models of best
practices for any state seeking to strengthen public health
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and reduce the burden of cerebrovascular disease [6, 7].

The prompt response of Emergency Medical Services
(EMS) teams in the prehospital setting is crucial, and the
use of protocols plays an important role in ensuring a fast
and effective response. These tools enable emergency
teams to perform a systematic assessment of the patient’s
condition and make the right decisions for stabilization and
transport. Standardized protocols provide clear guidance,
helping ambulance crews recognize and manage neurolog-
ical emergencies, thereby reducing response times and the
risk of complications [8].

International standardization: Organizations such as
the WHO, the American Heart Association (AHA), and the
European Stroke Organization (ESO) promote standardized
algorithms and checklists like ABCDE (Airway, Breathing,
Circulation, Disability, Exposure) and SCALE (Screening for
Acute Stroke). These frameworks offer a unified structure
for EMS teams across different countries, facilitating compa-
rability and efficiency in stroke management. International
algorithms are supported by research and studies demon-
strating their effectiveness in reducing response times and
improving patient outcomes [9, 10].

Material and methods

This observational, retrospective, and descriptive study
combined a systematic literature review with a quantitative
statistical analysis of national data from the National Prehos-
pital Emergency Medical Service (NPHEMS) of the Republic
of Moldova. The aim was to assess the effectiveness of using
checklists during prehospital stroke interventions and their
impact on the quality of intervention and response times.

Data sources and selection. The analysis included all
stroke cases recorded in the national prehospital database
between January 1, 2022, and December 31, 2023. Data
were extracted from standardized emergency medical ser-
vice records, including checklist use, algorithm compliance
(e.g., FAST, ABCDE), dispatch-to-arrival times, initial evalua-
tion, stabilization, and transport intervals.

A systematic review of scientific publications indexed in
PubMed, Scopus, and Google Scholar was also conducted to
contextualize the findings with international practices and
to support methodological consistency.

Participants and inclusion criteria. Patients included in
the analysis met the following criteria:

= Suspected stroke according to dispatch notes or pre-

hospital diagnosis;

= Managed by mobile emergency teams during the

specified period;

= Checklist or stroke-specific protocol (FAST, SCALE)

documented in the patient chart;

= Use of the “Checklist for the assessment of a patient

with suspected stroke in the prehospital stage,”
which is a method of data collection and a tool that
facilitates the establishment of a preliminary diag-
nosis at the prehospital stage in 2023. The checklist
was developed by the authors of the study, based on
international recommendations, and adapted to the
national context in cooperation with the National
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Prehospital Emergency Medical Assistance Service.
This wording serves to clarify that the checklist is not
internationally standardized, but rather derived from
best practices and adapted to local requirements.

Exclusion criteria:

= Incomplete documentation;

= Secondary stroke diagnosis not confirmed or unre-

lated dispatch code.

Data collection and processing. Data collected through
the NPHEMS internal reporting system and structured
questionnaires were entered into Microsoft Excel (Micro-
soft Corp., 2021) for preliminary data processing. Statistical
analysis was performed using variational methods (mean,
standard deviation, frequency distribution); comparative
and correlational analysis (x?, Pearson’s correlation); and
discriminant analysis for evaluating intergroup differenc-
es in response time and outcomes. For extended statistical
evaluation, MedCalc® Statistical Software v.20.218 (2023)
was used. A p-value <0.05 was considered statistically
significant.

PATIENT'S NAME
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Results and discussion

Neurological emergencies pose a significant challenge
for Emergency Medical Services (EMS) in the prehospital
stage, being among the conditions with the highest rates of
misdiagnosis. This difficulty is amplified by the acute nature
of such cases and the necessity for rapid intervention within
the therapeutic window to prevent irreversible neurologi-
cal deterioration. Although it is well understood that every
minute counts and that timely and correct prehospital in-
terventions can significantly impact patient prognosis, de-
lays at this stage remain frequent [11, 12].

In the Republic of Moldova, the recognition and manage-
ment of stroke in the prehospital setting are currently based
on the use of the FAST scale, applied both by the medical dis-
patch center and emergency response teams. This method
facilitates the rapid identification of clinical signs of stroke,
allowing for prompt and effective intervention.

To improve and standardize prehospital interventions
in stroke cases, a specific national checklist has been pro-
posed for the management of this condition. The “Checklist

CHECKLIST FOR THE ASSESSMIEENT OF A PATIENT
WITH SUSPECTED STROKE IN THE PREHOSPITAL STAGE

Initial Assessment Form
Time of symptom onset

(exact time symptoms appeared /
last time patient was seen well)

Emergency Contact Phone Number:

[] Date
[] Time

Stroke Screening:

Normal Abnormal

(Ask the patient to smile
and show their teeth)

F - Face- Paresis/Facial Asymmetry [] Both sides of the
face have equal mobility

One side of the face does not
move, or the corner of the mouth
droops on the affected side

A — Arm Drift
(Ask the patient to raise both
arms above their head)

Both arms have equal
[] mobility and do not
drift or move at all

One arm shows inertia
[] (hangs down) or drifts
lower than the other

S —Say your name — Speech
(Ask the patient to repeat a
simple sentence)

[The patient repeats correctly,
] with no slurred speech | (] unintelligibly, uses
or articulation difficulties;
speech is intelligible

The patient speaks

inappropriate words, or is
unable to speak

}
Y
!
!
!
Y
!
Y

T-Time [ ] Symptom onset
< 4 hours

[] symptom onset
> 4 hours

[] Unknown time
of symptom onset

Ono

Prehospital Stroke Management: ABCDE Assessment and Stabilization if Necessary
[1 A — Airway patency / Airway protection / Intubate if necessary

I:l B — Respiration/lf Sp0O2 < 95% —> Oxygen therapy via mask or nasal cannula / Ventilation

‘ Suspected diagnosis of stroke ‘ [ Yes

D C — Circulation/ intravenous access and start |V infusion of 0.9% NacCl solution

Head elevation to 30° in supine position [Jyes [INo
ECG — Electrocardiogram performed [JYes [INo
BP — Blood Pressure Measurement [ 1/1 Jomig[Jyes []No

Note! Nothing by mouth (NPO)!!! Avoid Captopril, anticoagulants, antiplatelet agents!!!

Blood glucose I I mmol/L or I I mg/dL [lves [ No

DHypoglycemia: < 3,3 mmol/L (< 60 mg/dL)—» Dextrose bolus or IV infusion of 10—20% glucose solution
DHyperegcemia: >10 mmol/L (>180 mg/dL}—» IV infusion of 0.9% NaCl solution / Insulin as needed

Hl Notify the coordinating physician at the 112 Medical Dispatch Center

ital Pre-notification: phone no. according to local area (institute of Emergency Medicine(IMU) Chisinau 060400992)

H Urgent transport to the nearest Stroke Center

Fig. 1 Checklist for the assessment of a patient with suspected stroke in the prehospital stage
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for the assessment of a patient with suspected stroke in the
prehospital stage,” implemented in 2023, supports medical
personnel during the prehospital phase of care (Fig. 1). This
tool aims to ensure a unified and comprehensive approach
to the evaluation and treatment of stroke patients in the
prehospital phase. The uniform adoption and implemen-
tation of checklists and specific guidelines, including at the
medical dispatch level, are essential for optimizing patient
care and reducing stroke-related mortality and morbidity
[13] (Fig. 1).

According to data from the National Prehospital Emer-
gency Medical Service, in 2022, 795,884 calls were ser-
viced - 436,820 in urban areas and 359,064 in rural areas.
In 2023, the total number of calls decreased to 744,456,
with 397,460 recorded in urban areas and 346,996 in rural
areas.

Neurological and neurosurgical emergencies repre-
sented a significant proportion during both years. In 2022,
106,152 such cases were reported (54,230 urban and
51,922 rural), and in 2023, the figure remained relatively
stable at 104,993 cases (53,573 urban and 51,420 rural). Of
these, over 25,000 patients required transport to emergen-
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cy departments (EDs) each year. Special attention is given
to stroke, which accounted for approximately 12,400 cases
annually. Among them, the majority were reported as un-
specified strokes - over 10,000 cases per year. Ischemic,
hemorrhagic, and transient strokes made up the remainder,
with a decreasing trend observed in ischemic cases (from
1,358 in 2022 to 867 in 2023).

Age group analysis shows that older adults are the most
affected. In both years, the majority of stroke cases occurred
in patients over the age of 60. In 2023, 4,025 cases were re-
corded in the 60-70 age group and 6,262 cases among those
over 70. The age group under 50 accounted for less than 6%
of all stroke cases. The urban-rural distribution remained
relatively balanced across all age groups, with a slight pre-
dominance of rural cases in the older age categories (Fig. 2)
[14,15].

In 2022, the average response time to stroke (CVA) cas-
es was 13.23 minutes, while in 2023 it slightly increased
to 13.4 minutes. Although the difference is minimal, it may
reflect factors such as an increased number of calls, longer
travel distances, or possible logistical delays (Fig. 3).

Neurological and Neurosurgical Emergencies

mm  Urban
mm Rural

Fig. 2 Evolution of neurological
emergency requests in the Republic of
Moldova in 2022-2023

Note: The upper-left panel illustrates the
total number of emergency calls managed,
disaggregated by urban and rural areas. The
upper-right panel presents neurological and
neurosurgical emergency cases by location.
The lower-left panel shows stroke cases by
subtype (ischemic, hemorrhagic, transient,
and unspecified). The lower-right panel in-
dicates stroke distribution among elderly
patients aged 60-70 and over 70. The figure
highlights a stable volume of neurological
emergencies with sustained demand among
older age groups.

2023

BN 60-70 years
mmm Over 70 years

Fig. 3 Trends in Stroke Case Manage-
ment and Proportion Among Neuro-
logical Emergencies in the Prehospital
stage, 2022-2023
Note: The left panel illustrates a slight
reduction in the average service time for
stroke cases between 2022 and 2023, indi-
cating a modest improvement in operational
efficiency. The right panel shows a marginal
increase in the proportion of stroke cases
among all neurological emergencies, poten-
tially reflecting enhanced diagnostic accura-

cy and prehospital identification of stroke.
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The total duration of managing a stroke case - which
includes response time, patient evaluation, first aid, and
transport to the hospital - has remained relatively stable
in recent years. In 2022, the average service time was 69.1
minutes, and in 2023, it slightly decreased to 68.9 minutes.
This modest improvement can be attributed to the more ef-
ficient application of intervention protocols and the grow-
ing experience of emergency teams.

The proportion of stroke cases among all neurological
and neurosurgical emergencies has been steadily increas-
ing. In 2022, it was 11.68%, and in 2023, it reached 11.74%.
This trend may indicate either a slight increase in the in-
cidence of strokes or an improvement in the identification,
diagnosis, and reporting processes.

An essential indicator of prehospital care quality is the
percentage of stroke patients transported directly to spe-
cialized facilities. As of November 2023, only two tertiary
hospitals - the Institute of Emergency Medicine and the Di-
omid Gherman Institute of Neurology and Neurosurgery in
Chisinau - met the criteria to function as multidisciplinary
stroke centers. In 2022, 92.8% of patients were transport-
ed to these centers, with this figure increasing to 94.2% in
2023, reflecting an improvement in triage capacity and pa-
tient routing to appropriate structures.

However, due to the absence of a functional regional net-
work, many patients continued to be initially transported
to district hospitals before being transferred to specialized
centers in Chisinau. This practice caused significant delays,
even for patients identified within the therapeutic window,
severely limiting access to specific treatments such as intra-
venous thrombolysis or mechanical thrombectomy.

As aresult, inter-hospital transfers of stroke patients in-
creased significantly from 268 cases in 2022 to 403 cases in
2023. This trend reflects a structural imbalance rather than
an increase in efficiency, underlining the need for a func-

5o Inter-Hospital Transfers of Stroke Patients (2022-2023)

403

Number of Transfers
= N
o o
o o

=
o
o

w
o

Year

Fig. 4 Interhospital transfers of stroke patients in 2022-2023
Note: The bar chart shows the number of stroke patients transferred between
hospitals in Moldova in 2022 (n = 268) and 2023 (n = 403). The observed in-
crease suggests a growing need for timely access to specialized stroke care.
This trend underscores systemic inefficiencies and reinforces the necessity for
continued structural reforms in emergency stroke services.
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tional reorganization of the emergency stroke care system,
which was initiated in 2023 (Fig. 4).

To address the existing dysfunctions in the management
of stroke cases, the Ministry of Health of the Republic of
Moldova proposed, during the College meeting on June 29,
2022, the Concept of Functional and Regional Reorganiza-
tion of the Stroke Reference, Diagnosis, and Treatment Sys-
tem. This concept provides for organizing services on three
levels: Primary Stroke Centers, intended for rapid initial
interventions; Multidisciplinary Stroke Centers, for man-
aging complex cases; and a Comprehensive Stroke Center,
dedicated to severe cases and coordinated by the Institute
of Emergency Medicine in Chisindu [16].

Following the opening of 11 primary stroke centers, a
significant increase in the number of thrombolysis per-
formed nationwide was recorded. At the Institute of Emer-
gency Medicine, the thrombolysis rate increased by approx-
imately 61% compared to 2022, highlighting the positive
impact of the reorganization on treatment time and access.
Additionally, the rate of thrombectomies performed at [EM
saw a remarkable rise of about 121%, reflecting both an
improvement in technical capacity and the flow of eligible
patients [17].

A key indicator for evaluating the quality of rapid inter-
vention is the reduction of critical times, such as door-to-CT
time and door-to-treatment administration time. In 2023,
these indicators showed a monthly decreasing trend, sug-
gesting better coordination between emergency medical
teams and hospital staff [18].

Furthermore, approximately 30% of thrombecto-
mies performed at the Institute of Emergency Medicine in
Chisindau were carried out on patients transferred from pri-
mary stroke centers, reflecting the effective functioning of
the new referral network and the strengthening of the clini-
cal pathway for stroke patients.

A notable progress in 2024 was that the primary stroke
centers in the district hospitals of Floresti, Causeni, Hincesti,
and Soroca performed intravenous thrombolysis procedures
for the first time. At the primary center level, the thromboly-
sis rate stood at 9.3%, a promising indicator for a system in
the process of development and consolidation [17, 19].

Equally important was the integration of standardized
checklists in the prehospital phase, which significantly con-
tributed to the streamlining of stroke care. These checklists
enabled EMS teams to assess neurological symptoms more
systematically, reduce diagnostic uncertainty, and ensure
the timely relay of essential clinical information to receiving
hospitals. Their implementation helped unify the prehospi-
tal approach across regions, facilitated earlier identification
of eligible candidates for reperfusion therapy, and reduced
the risk of delays caused by incomplete or inconsistent ini-
tial evaluations.

These advancements reflect the efforts of the Republic of
Moldova to build a modern and functional healthcare system
that provides rapid, standardized, and high-quality interven-
tions for stroke patients. During the analyzed period, a posi-
tive trend in the quality and efficiency of prehospital services
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is evident, demonstrated by reduced service times, increased
transport rates to specialized centers, and improved early
recognition of clinical signs by emergency teams.

To optimize the initial assessment of neurological pa-
tients, implementing standardized checklists for all acute
neurological conditions is essential. Although the FAST scale
remains a valuable tool for rapid stroke identification, recent
evidence demonstrates that more comprehensive checklists
significantly improve diagnostic accuracy, interprofessional
communication, and early initiation of treatment protocols.
For example, a 2023 study validating a prehospital nomo-
gram for differentiating hemorrhagic from ischemic stroke
showed enhanced triage precision [20]. Moreover, a quality
improvement initiative in emergency departments reported
that using stroke evaluation checklists increased the odds
of delivering thrombolytic therapy within 60 minutes of ar-
rival (OR 6.4; 95% CI 1.1-68.7), underscoring the benefit of
structured tools in acute neurological care [3].

The present study is constrained to the prehospital stage
in the Republic of Moldova, within the context of the appli-
cation of the checklist by emergency medical teams.

Conclusions

The implementation of standardized checklists in the
prehospital management of stroke has improved the ac-
curacy, timeliness, and coordination of emergency medi-
cal interventions in the Republic of Moldova. These tools,
alongside system-wide reorganization, have contributed
to increased access to reperfusion therapies and better
clinical outcomes. Continued integration and training re-
main essential to sustain these improvements and reduce
stroke-related morbidity and mortality.
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