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4 What is not yet known on the issue addressed in
the submitted manuscript
The quality level of the management of stroke patients,
considering that cerebrovascular events are the second
cause of mortality in our country.
The research hypothesis
The level of medical care provided to stroke patients
was affected by the COVID-19 pandemics.
The novelty added by manuscript to the already
published scientific literature
The detected gaps in stroke management and the pos-
\\51b111ty of correcting them. )
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Abstract

Background. The Institute of Emergency Medicine from
Chisinau has joined the Registry of Stroke Care Quality
(RES-Q) in 2017.

Material and Methods. We have analyzed the stroke
patients’ data introduced in RES-Q between 20172022.
Baseline characteristics, stroke-related factors, processes of
care, and discharge destination were examined.

Results. Data were available for 489 stroke patients.
The proportion of patients with ischemic strokes receiv-
ing thrombolysis therapy has substantially increased from
2.78% in 2017 to 20% in 2022, and the median door-to-
needle time decreased from 85 minutes (2017) to 48 min-
utes (2021). Thrombectomy began to be performed in 2018
at the Institute of Emergency Medicine, the rate of stroke
patients receiving thrombectomy increased from 3.23% in
2019 to 10% in 2022, median door-to-groin time decreased
from 228.5 minutes in 2019 to 102 minutes in 2021. More
than 80% of patients received secondary prevention ther-
apies that were level-1 evidence-based processes of care:
antihypertensive agents (89.47% - 98.44%), antiplatelet
drugs (81.63% - 100%), anticoagulants for patients with
atrial fibrillation (25% in 2018 vs 100% in 2021), but cho-
lesterol-lowering medication was prescribed to approxi-
mately a half of the participants (44.23% - 60.0%). There
were more deaths in the pandemic years (36.67% in 2021
vs 18.99% in 2017).

Conclusion. Most hospitalized stroke patients admit-
ted to the Institute of Emergency Medicine received evi-
dence-based care. The COVID-19 pandemic has left its mark
on the number of stroke hospitalizations, but the quality of
in-hospital stroke care was not dramatically affected.

Keywords: stroke, RES-Q registry, stroke management.

Introduction

Cerebrovascular pathology is one of the main causes of
morbidity, mortality, and disability, both at a global and na-
tional level in the Republic of Moldova. In the Republic of Mol-
dova, there were 77748 patients with cerebrovascular pa-
thologies in 2020 vs. 79691 in 2019, according to the Nation-
al Public Health Agency data published, with cerebrovascular
pathologies having a prevalence of 270.7 in 2020 vs. 277.4
in 2019 per 10,000 people. The incidence of cerebrovascular
pathologies was 5523 in 2020 and 7320 in 2019, which rep-
resents 19.2 in 2020 vs. 25.5 in 2019 per 10,000 people.

Clinical registries play an important role in the health ser-
vices assessment and, indirectly, determine their improve-
ment. Since 2016, Moldova is part of the ESO-EAST project



(European Stroke Organization Enhancing and Accelerating
Stroke Treatment) of the European Stroke Organization [1-5].
ESO EAST aims to improve the quality of stroke care in the
population of Eastern European countries, which is deliv-
ered from the admission of a patient through his or her dis-
charge from that hospital, as in Eastern European countries
the incidence and prevalence of this disease are impressive
and constantly progressing. Continuous monitoring of stroke
care quality allows hospital-to-hospital and country-to-coun-
try benchmarking and identification of the gaps and needs in
health care. The quality of stroke care relates to imaging, acute
care, and prevention of complications, secondary prevention,
and rehabilitation. Therefore, the main objective of the Reg-
istry of Stroke Care Quality (RES-Q) project is to improve the
quality of healthcare provided to stroke patients by translat-
ing the data collected by RES-Q into effective health policies at
the national and international level by collecting data over a
period of one month or several years consecutively [5-8].

The Institute of Emergency Medicine from Chisinau
joined the registry in 2017 and has enrolled 489 patients.

Our aim was to investigate whether in-hospital quality
indicators in stroke patients changed between 2017 - 2022.

Materials and methods

A retrospective analysis of all consecutive acute stroke
patients from the Institute of Emergency Medicine of Chisi-
nau, Republic of Moldova, was performed. We have analyzed
the data introduced in the RES-Q registry between March 1
and March 31, 2022, and compared it with the same period
for 2017,2018, 2019, 2020, and 2021.

A wide range of factors were recorded in the RES-Q reg-
istry, including patient characteristics and care received in
hospital. The factors investigated in the study included: so-
ciodemographic, such as age and sex; health behaviors and
comorbidities, such as presence of atrial fibrillation (AF)
and smoking status; stroke-related factors, such as stroke
severity assessed by the National Institutes of Health Stroke
Scale (NIHSS); stroke type; in-hospital stroke; time from
stroke onset to hospital arrival, and door-to-needle time for
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intravenous thrombolysis; discharge information, such as
length of hospital stay and discharge destination; and evi-
dence-based processes of care provided while in hospital.
The data collection in our country is performed as part
of routine clinical practice and quality assurance and there-
fore does not require special approval from local ethical com-
mittees. The protocol of this study is approved by the Ethical
Committee of St. Anne’s University Hospital, Czech Republic.

Results

The Institute of Emergency Medicine from Chisinau
joined the registry in 2017 and has enrolled 489 patients.
The COVID-19 pandemic has left its mark on the number of
stroke hospitalizations, a fact observed in all countries of
the world, including the Republic of Moldova, as evidenced
by the data of the RES-Q registry (tab. 1) [9-13].

Patient Characteristics

In 2021, there were more hospitalized men (58.3% in
2021 vs. 48.65% in 2018), more patients with ischemic
stroke (86.67% in 2021 vs. 60.78% in 2019). No age (68
years) difference was noted (tab. 1). More than one fourth
of the patients (tab. 1) were current smokers, and the pro-
portion was four times greater in men compared to women.

The presence of atrial fibrillation (patients known to have
AF) for ischemic stroke and TIA was found in 35.5% of patients
in 2022, compared to 50% in 2020 (tab. 1). AF was detected
during hospitalization for ischemic stroke and TIA in 6.5% of
patients in 2022 vs. 5.77% in 2020 by electrocardiogram (ECG).

Stroke Severity and Stroke Type

At admission, the median National Institute of Health
Stroke Scale score indicating stroke severity was between 7
in 2017 and 12 points in 2021 Tab. 1).

There were 21.25% - 35.9% of cases presenting with a
loss of consciousness (drowsy or comatose) at admission.
The majority of patients were found to have ischemic stroke
(60.78% - 91.14%), followed by intracerebral hemorrhage
(7.6 - 13.33%), while only a very small proportion had sub-
arachnoid hemorrhage (1.27% - 2.1%).

Table 1. Characteristic of RES-Q Registrants for Stroke in the Institute of Emergency Medicine for one month (March), 5 years consecutively (2017 - 2022).

Year

Number of cases

Sociodemographic

Age in years, median

Prestroke health

Current smoker (%)

The presence of AF (known AF) for ischemic stroke and TIA (%)
Detected during hospitalization for ischemic stroke and TIA (%)
Newly detected at admission (%)

Stroke-related factors

Stroke severity

NIHSS median

Loss of consciousness (drowsy/comatose) (%)

Type of stroke

Ischemic stroke (%)

Intracerebral hemorrhagic (%)

Subarachnoid hemorrhagic (%)

2017 2018 2019 2020 2021 2022
111 102 60 60 71

69 68 69 66 67

20.31 23.28 12.64 10.86 20.2 18.3
36.11 26.96 23.46 50 23.08 29
4.17 4.35 4.95 5.77 3.85 6.5
2 3.7 - - -
7 11 9 12 8

359 259 21.25 32.7 21.67 25.7
91.14 78.38 60.78 83.33 86.67 84.5
12.61 17.65 13.33 13.33 9.9
1.27 2.1 1.8 0 0 0

Note: AF - atrial fibrillation; TIA - transient ischemic attack; NIHSS - National Institutes of Health Stroke Scale or NIH Stroke Scale/Score.
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Processes of Care

Almost all hospitalized patients with stroke received
neuroimaging, so between 2017 - 2022 the percentage of
brain CT scans did not change much (100% in 2022, 93.3%
in 2021, 96.7% in 2020, 90% in 2019, 97.2% in 2018, and
98.72% in 2017), but a significant decrease in CT performed
in the first hour after admission was noted (23.21% in 2021,
25.86% in 2020, vs 92.31% in 2018) (Fig. 1).

Among those with ischemic stroke, more than a half of
patients received carotid investigation <7 days after hospi-
tal admission. Carotid artery imaging was less performed in
the pandemic period (77.4% in 2022 and 65.38% in 2021
vs. 87.5% in 2017) (Fig. 2, Tab. 2).
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Fig. 1 CT performed within 1 hour after admission.
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Fig. 2 The dynamics of carotid arteries imaging per year (%).

Carotid endarterectomy or angioplasty/stenting was
done or planned for patients with ischemic stroke with in-
ternal carotid artery stenosis >50% among 33.33% of the

Table 2. Processes of care of RES-Q Registrants.

patients with ischemic stroke eligible for the procedures in
2021 vs.16.67% in 2019 (Tab. 2).

Year 2017 2018 2019 2020 2021 2022
Neuroimaging (%) 98.72 97.2 90 96.7 93.3 100
CT performed in the first hour after admission (%) 87.01 92.31 89.89 25.86 23.21 47.5
Carotid investigation <7 days after hospital admission for ischemic 87.5 83.7 81.48 69.23 65 77.4
stroke (%)

S;:;)ttil‘tjj stléi?)gzirfgt)%;:}(,(;); angioplasty/stenting done or planned for 66.67 66.67 16.67 0 3333 B
Intravenous thrombolysis (%) 2.78 4.6 11.29 10 7.69 20
Endovascular treatment (%) - - 3.23 - 5.77 10
Time to needle (minutes) (%) 85 93.5 53 25 48 51.5
Patients put on ventilator (%) unknown 18.56 16.88 19.57 30.51 16.7
gsfsissssrir(l’(;ng;sr rehabilitation needs <72 hours after hospital 86.62 91.3 61.84 63.16 55 90.9
Dysphagia screening (%) 37.74 77.13 58 78.9 48.34 82.1
Antihypertensive agent (%) 98.44 97.8 92.86 95.56 89.47 96.9
Cholesterol-lowering medication (%) 58.33 56.99 44.44 44.23 59.09 60
Prescribed antiplatelets to patients without AF (%) 100 100 81.63 100 92 88.9
Anticoagulants in AF (%) 70.83 100 35.71 71.43 100 55

Note: AF - atrial fibrillation; CT - computed tomography scan.

The number of recanalized patients was not affected by
COVID-19 pandemic (21.7% in 2022, 13.46% in 2021 and
10% in 2020 vs. 14.62% in 2019, 4.6% in 2018 and 2.78%
in 2017) (Fig. 3). The proportion of patients with ischemic
strokes receiving thrombolysis therapy has substantially in-

creased from 2.78% in 2017 to 20% in 2022, and the medi-
an door-to-needle time decreased from 85 minutes (2017)
to 48 minutes (2021) (Fig. 4). Thrombectomy began to be
performed in 2018 at the Institute of Emergency Medicine,
the proportion of patients with ischemic strokes receiving



thrombectomy increased from 3.23% in 2019 to 10.0%
in 2022, and the median door-to-groin time decreased
from 228.5 minutes in 2019 to 102 minutes in 2021.

All these data demonstrate the effort to improve the
quality of stroke care at this hospital.

Approximately two-thirds of the participants in
2021 and 90.9% in 2022 had assessments for rehabili-
tation needs <72 hours after hospital admission. Almost
a third of patients (37.74%) in 2017, three quarters of
patients (78.9%) in 2020 and in 2022 (82.1%) with
stroke received dysphagia assessment or screening. In
general, more than 80% of patients received secondary
prevention therapies that were level-1 evidence-based
processes of care: antihypertensive agents (89.47% -
98.44%), antiplatelet drugs (81.63% - 100%), antico-
agulants for patients with atrial fibrillation (70.83% in
2017 vs. 100% in 2021), but cholesterol-lowering medi-
cation was prescribed to approximately a half of the par-
ticipants (44.23% - 60.0%). There were no differences
between men and women in the care received (Tab. 2).

In the pandemic period, there were more patients
put on ventilator: 19.57% in 2020, 30.51% in 2021, vs.
18.56% in 2018 and 16.88% in 2019 (Tab. 2).

There were more deaths in the pandemic years
(36.67% in 2021, 23.33% in 2020, vs. 14.71% in 2019)
(Tab. 3, Fig. 5).

Table 3. Discharge destination.

Home (%) 67.09 80.18 80.39 6833 51.67 783
Rehabilitation 1392 36 49 834 833 91

facility (%)

Other hospital (%) 0 0 0 0 3.33 0.2

Died (%) 1899 16.22 14.71 2333 36.67 124
Median hospital 9 10 10 8 8 10

stay

An important part of centralized stroke care is also
rehabilitation (during the acute disease phase as well
as long-term rehabilitation). In 2021, 55% of patients
benefited from rehabilitation measures during inpatient
treatment, with the majority of stroke patients being
subsequently discharged at home (51.67%), only 8.33%
of patients being transferred for rehabilitation purposes
to another center, and 36.67% died (Tab. 2). So, in 2020
- 2021 the pandemic had a predominantly negative im-
pact on the diagnostic process and on the evolution of
stroke, but an improvement in the quality of stroke man-
agement during the 2022 year is remarkable: 90.9% of
patients benefited from rehabilitation measures, with
the majority of stroke patients being subsequently dis-
charged at home (78.3%), only 9.1% of patients being
transferred for rehabilitation purposes to another cen-
ter; and 12.4% died (Tab. 3).

Discussion

The number of recanalized patients was not affect-
ed by COVID-19 pandemic (21.7% in 2022, 13.46% in
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Fig. 3 The dynamics of recanalized patients per year (%).
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Fig. 4 The dynamics of door-to-needle time per year (minutes).
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Fig. 5 Stroke deaths.
This figure presents the dynamics of deaths for the years 2017 - 2022.
There were more deaths in the pandemic years (36.67% in 2021, 23.33%
in 2020, vs. 14.71% in 2019).
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2021 and 10% in 2020 vs. 14.62% in 2019, 4.6% in 2018
and 2.78% in 2017). The proportion of patients with isch-
emic strokes receiving thrombolysis therapy has substan-
tially increased from 2.78% in 2017 to 20% in 2022, and
the median door-to-needle time decreased from 85 minutes
(2017) to 48 minutes (2021).

Thrombectomy began to be performed in 2018 at the In-
stitute of Emergency Medicine; the proportion of patients
with ischemic strokes receiving thrombectomy increased
from 3.23% in 2019 to 10.0% in 2022; the median door-
to-groin time decreased from 228.5 minutes in 2019 to 102
minutes in 2021, demonstrating the effort to improve the
quality of stroke care at this hospital.

The considerable delay in time from stroke onset to hos-
pital arrival remains an important issue. More than 70% of
those with stroke admitted to our hospital did not arrive
<4.5 hours after experiencing stroke symptoms, and there-
fore they were potentially ineligible for intravenous throm-
bolysis therapy. The median door-to-needle time at the hos-
pital, which has decreased to 48 minutes in 2021 and 51.5
minutes in 2022, has met the American Heart Association/
American Stroke Association’s initial goal (<60 minutes for
at least 50% of acute ischemic strokes patients) [14, 15].

Some aspects of care, such as assessment for dysphagia
screening, AF screening, rehabilitation needs, and carotid
investigation, appeared to be less than optimal. The rea-
sons for the lack of assessment for dysphagia screening, AF
screening, rehabilitation needs and carotid investigation
after hospital admission included the patients’ condition,
which did not allow for assessment, as well as lack of per-
sonnel and equipment, such as Holter ECG for AF screening.
Between 2017 and 2022, AF was detected during hospi-
talization for ischemic stroke and TIA in 3.85% - 6.5% pa-
tients by electrocardiogram. Holter ECG is an important tool
for detecting cardioembolic strokes and for optimal second-
ary prevention. It is recommended for all ischemic strokes
where the etiology is not clearly identified. One of the indi-
cators of the RES-Q database is the percentage of the Holter
ECG indication for those types of ischemic stroke.

The data collection of indicators of stroke care quality
brings feedback to each stroke center and controls its activ-
ity and results. The determination of the type of an ischemic
stroke is important, especially for secondary prevention
[16]. This is related to the implementation of ECG Holter
monitoring for ischemic strokes. The detection of swallow-
ing disorder is also important for the prevention and treat-
ment of subsequent complications as well as for nursing
care.

The occurrence of infection complications is an import-
ant issue during stroke care. A good example of personal-
ized medicine in cerebrovascular diseases is the prediction
of the risk of infection-related complications developing in
an individual stroke patient [17]. The incidence of infec-
tious complications during stroke treatment is not part of
the RES-Q registry. However, infectious complications are
required to be assessed as a part of hospital nosocomial in-
fection monitoring.
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There are currently more than 70 hospitals across the
Republic of Moldova [18]. There are limited resources and
infrastructure for stroke care and treatment, including
a shortage of staff with expertise in stroke or who are up
skilled to manage stroke according to best practice in hos-
pitals. No more than 3 stroke units are available to service
a population of more than 2.6 million [19, 20], suggesting
that the vast majority of patients may not receive adequate
evidence-based care. Therefore, there is an urgent need for
more stroke units, and improved management of stroke as
a medical emergency, and greater provision of specialized
care across the country.

In 2021, we successfully implemented the new RES-Q
Comprehensive form, which collects information about: (1)
risk factors, medication, the modified Rankin Scale score
(mRS), blood glucose, blood pressure, and cholesterol on
admission; (2) antidotes for oral anticoagulants, rtPA dos-
age, and the TICI score; (3) brain imaging details (ASPECTS
score, CTA/MRA occlusion, and CT/MR perfusion deficit),
brain imaging after 24 hours and detection of hemorrhag-
es/infarcts; (4) physiotherapy, ergotherapy, NIHSS at dis-
charge and mRS at 90 days. These data will allow us to bet-
ter understand the risk factors for stroke, to better reflect
needs in understanding modern treatments for stroke, and
to assess the clinical outcomes by the most widely used dis-
ability score - modified Rankin Scale (mRS) score at hospi-
tal discharge and at 3 months (90 days) following hospital
discharge. Documentation of a mRS obtained within the 90-
day timeframe (75 to 105 days after hospital discharge) via
telephone or in-person is acceptable. If the patient cannot
be interviewed because of communication deficits or other
limitations, an interview with the patient’s caregiver is ac-
ceptable.

Good management of risk factors can lead to dramatic
changes in the incidence of stroke, and RES-Q Comprehen-
sive form offered the possibility to study some of them [21].
The mean age of stroke patients in 2021 was 66.73+11.45
years old, and in 2022 it was 67.71+£10.55 years old. In
2021, diabetes mellitus was noticed in 31.25% of patients,
and only 63.2% of diabetic patients were receiving anti-
diabetic treatment, but in 2022, there were 28.2% of dia-
betic patients, and 65% were receiving treatment. In 2021,
dyslipidemia was noticed in 46.85% of subjects (vs. 15.5%
in 2022), congestive heart failure in 28.13% (vs. 14.1% in
2022), 23.08% had AF (vs. 29% in 2022), and 20.2% were
smokers (vs. 7.04% in 2022). 6.25% of AF patients were re-
ceiving warfarin, and 15.62% received rivaroxaban in 2021,
but the next year, warfarin was recommended for 10.5%
of patients, and rivaroxaban for 11.0%. 81.25% of patients
were receiving aspirin treatment at stroke onset. In 2021,
the mean values of systolic and diastolic blood pressure
at admission were 148.33+37.45 mmHg and, respectively,
85.55+23.64 mmHg, but in 2022, they were 166.05+30.46
mmHg and, respectively, 92.39+16.08 mmHg. In 2021, the
mean value of blood sugar at admission was 7.62+3.59
mmol/l, butin 2022, it was 7.97+3.16 mmol/l, and the mean
value of serum cholesterol was 5.05+1.02 mmol/l and, re-



spectively, in the following year, it was 4.51+1.54 mmol/l. In
2021, 23.33% of stroke patients were tested for COVID-19,
while in 2022 a smaller number (8.5%) were tested. A rate
of 16.4% of patients in 2021, and a rate of 8.5% of patients
in 2022 had repeated strokes.

In 2022, it was found that the average period from
the onset of the disease to admission to the hospital was
249.5£275.01 minutes, and only 33.8% of patients with
stroke were admitted during the therapeutic window period.

Conclusions

Most hospitalized patients with acute stroke admitted to
the Institute of Emergency Medicine, Chisinau, Republic of
Moldova, received evidence-based care. The COVID-19 pan-
demic has left its mark on the number of stroke hospitaliza-
tions, but the quality of in-hospital stroke care was not dra-
matically affected. However, the considerable delay in time
from stroke onset to hospital arrival remains an important
issue. More than 70% of those with stroke admitted to our
hospital did not arrive in less than 4.5 hours after experi-
encing stroke symptoms, and they were then potentially in-
eligible for intravenous thrombolysis therapy:.

List of abbreviations used

RES-Q - the Registry of Stroke Care Quality; AF - atrial
fibrillation; TIA - transient ischemic attack; CT - comput-
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