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Introduction 

A stroke represents an urgent, life-threatening, neuro-
logical medical condition that requires immediate attention. 
Over the past few decades in the field of neurology, especial-
ly stroke, we have witnessed the complete recovery of the 
nervous system after severe clinical manifestations, mainly 
ischemic but also haemorrhagic strokes. However, stroke is 
the second cause of death in the Republic of Serbia (RS) and 
the main cause of disability in adults 1–4. 

Globally, over the past three decades, the total number 
of years lived with disability (Disability-adjusted Life Years, 
DALYs) due to stroke has significantly increased (from 91.5 
million in 1990 to 125 million in 2019, an increase of 33.5 
million) 5–7. There are different trends in countries with high 
income and those with low to middle income, to which RS 
belongs. The large increase in the global burden of stroke is 
not only due to population growth and aging but also due to a 
significant increase in exposure to important risk factors, 
such as high body mass index, environmental pollution, high 
blood glucose levels, high blood pressure, alcohol 
consumption, physical inactivity, kidney dysfunction, and 
high temperatures 5–7. 

Although there has been a general reduction in stand-
ardized incidence, prevalence, mortality, and DALY rates, 
low to middle-income countries carry the highest percentage 

of the stroke burden 5, 7. A large number of strokes could be 
successfully prevented, representing a significant potential 
for reducing the burden of stroke, including a significant re-
duction in long-term consequences. Given the high morbidity 
and mortality rates, stroke represents a significant medical 
and socioeconomic problem. The aim of this paper was to 
define the healthcare system’s actions for achieving the best 
treatment outcomes for stroke patients in RS. 

To achieve the best possible health outcomes, it is im-
portant to establish priorities and principles for stroke care, 
including diagnostic and therapeutic protocols spanning from 
primary prevention to long-term rehabilitation, with a focus 
on the clinical path as a fundamental component of a doc-
tor’s approach. As a result, the Association of Neurologists 
of Serbia (ANS) approved the development of the “consen-
sus document for the prevention, treatment, and rehabilita-
tion of stroke in RS” 8. This document offers a comprehen-
sive recommendation for stroke care in RS and serves as a 
practical guide for clinicians and healthcare professionals, 
taking into account patients’ risks, complications, and evi-
dence-based (EB) approaches to diagnosis and treatment 8. In 
2021, a study was initiated by the ANS and the regional, in-
ternational consulting agency for health policy and health 
economics projects, “ZEM Solutions”, with the aim of 
providing a detailed understanding of the current clinical 
practice for treating stroke patients in RS. To develop the 
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Consensus Document (CD) 8, a working group was appoint-
ed by the ANS presidency. The working group included ma-
jor healthcare institutions for stroke care in RS, such as the 
University Clinical Center of Serbia (UCCS), the University 
Clinical Center of Vojvodina (UCCV), the University Clini-
cal Center Niš (UCCN), the University Clinical Center Kra-
gujevac (UCCKg), the Military Medical Academy (MMA), 
the Special Hospital for Treatment of Cerebrovascular Dis-
eases “Sveti Sava”, reference Special Rehabilitation Hospi-
tals, and consulting agency “ZEM Solutions”. 

The CD 8 is based on principles outlined in the National 
Stroke Guidelines of RS 9, incorporating the best practices 
observed in the local clinics that adhere to the standards of 
Good Clinical Practice (GCP). During the development of 
this document, the latest European and American guidelines 
for managing stroke patients and stroke prevention were con-
sulted 10–16. The CD was developed in accordance with the 
goals of the European Action Plan for Stroke 2018–2030 17. 
Particular emphasis was given to reviewing previous 
knowledge and clinical experience to ensure the document is 
tailored to the current state of the healthcare system in RS 
and enables optimal care for stroke patients. 

The working group presented a preliminary draft of the 
consensus paper to the board of directors of the National 
Stroke Association of Serbia (NSAS) and the Ministry of 
Health working group responsible for formulating a national 
stroke strategy in November 2021. After receiving feedback, 
the working group addressed the comments and made neces-
sary revisions. The final version was approved in May 2022 
during the NSAS Board of Directors meeting, and the com-
plete document has been published and is now available on 
the ANS website. The recommendations provided, along 
with the corresponding levels of evidence from the American 
Stroke Association 15, were used throughout the development 
of the document. 

Recommendations for stroke care improvement in 
Serbia 

The following is included in the CD 8: prehospital care, 
emergency assessment and treatment with intravenous and 
endovascular (EV) therapy, secondary prevention measures 
starting from initial hospitalization, and primary prevention 
and rehabilitation measures. 

For each of the aspects of stroke care, the recommenda-
tions listed in the CD 8 are presented in the following text. 

Primary prevention (chapters 3 and 11) 

There is significant potential for reducing the burden of 
strokes in RS by preventing and effectively treating a large 
number of cases. Roughly 80% of strokes may be averted 
through the screening and controlling of known risk factors, 
including actions such as: enhancing hypertension regula-
tion, smoking cessation, preventing diabetes, controlling 
cholesterol levels, increasing the use of anticoagulants for 
atrial fibrillation (AF), and eradicating excessive alcohol 
consumption 18, 19. As part of primary prevention, various 

screening models are organized to proactively identify indi-
viduals with an increased risk of stroke. To prevent stroke in 
eligible patients with AF requiring oral anticoagulants 
(OACs), the European Society of Cardiology (ESC) recom-
mends non-vitamin K antagonist OACs (NOACs) over vita-
min K antagonists (VKAs), except in cases involving me-
chanical heart valves or moderate to severe mitral stenosis 12. 
Primary and secondary stroke prevention are addressed by 
general practitioners, internists, and physicians from various 
specialties.  

Stroke care organization (chapters 10 and 11) 

Whether ischemic or hemorrhagic, stroke is a medical 
emergency that requires urgent attention and offers a high 
probability of functional recovery. To ensure the timely 
administration of stroke therapy, it is essential to promptly 
recognize symptoms, obtain immediate assistance from 
emergency medical services, and provide effective treatment 
upon admission to the hospital 20. The location and 
availability of emergency medical services are of utmost 
importance as they play a critical role in ensuring prompt, 
efficient, and expert triage. That has a significant impact on 
achieving the established standards for stroke treatment. Air 
ambulance services greatly reduce the disparities created by 
the distance of services and transfer between them 21. A 
crucial recommendation for enhancing stroke treatment is the 
organization of hospital services to offer care in specialized 
stroke units. This type of care is shown to substantially lower 
mortality rates and reduce the disability burden in stroke 
patients compared to conventional care in general hospital 
wards 22. Improving technical and transportation capabilities 
can lead to a further reduction in the time it takes to travel 
from the onset of clinical symptoms to arrival at hospital 
emergency departments and stroke centers. The development 
of telemedicine can provide an opportunity for primary 
healthcare physicians without access to stroke units to seek 
advice from neurologists and neuroradiologists in acute 
stroke care and rehabilitation 23. To ensure that all patients 
have equitable access, it is essential to increase the number 
and capacity of comprehensive stroke units (also known as 
stroke centers or advanced stroke units). In addition, it is 
necessary to establish a fully operational network of 
institutions dedicated to stroke care throughout RS and 
extend the advanced stroke unit network to include major 
regional general hospitals that possess the necessary 
resources, such as neurosurgeons, vascular surgeons, 24-hour 
radiological diagnostics, and intervention specialists. 

Hospital treatment of acute stroke (chapters 6 and 11) 

Early stroke treatment is essential for reducing the like-
lihood of complications during the early stages of stroke. 
Treatment protocols should be based on EB best practices. 
The administration of iv thrombolytic therapy (IVT) using al-
teplase has been shown to be effective and safe for ischemic 
stroke (IS) when given within 4.5 hrs of symptom onset and 
is currently the standard of care. For certain patients who are 
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eligible for mechanical thrombectomy, tenecteplase may be 
used instead of alteplase within this therapeutic window. For 
patients experiencing acute IS and significant intracranial 
vessel blockage, mechanical thrombectomy (MT) is a rec-
ommended treatment option within 6 hrs of symptom onset. 
In selected cases where multimodal imaging techniques are 
used, MT may be considered within 16–24 hrs after the onset 
of symptoms. A multidisciplinary team in stroke units is rec-
ommended for the treatment of stroke patients, as it has been 
demonstrated to improve outcomes and reduce mortality in 
individuals with acute IS. The hospital system needs to be 
organized in a manner that brain imaging diagnostic methods 
are performed within 20 min of arrival at the emergency de-
partment for a minimum of 50% of patients who may be eli-
gible for IVT and/or MT. 

Secondary prevention (chapters 8 and 11) 

The neurology department has a key role in implement-
ing EB medicine, GCP, and national guidelines for second-
ary stroke prevention. Neurologists should play an active 
role in secondary stroke prevention alongside general practi-
tioners, internists, and other specialists. Patients with non-
cardioembolic IS or transient ischemic attack (TIA) are rec-
ommended to use oral antiplatelet drugs to reduce the risk of 
recurrent stroke and other cardiovascular events, while oral 
anticoagulant therapy is not advised. An integral component 
of secondary prevention of IS is the management of hyper-
tension, which involves frequent monitoring of blood pres-
sure and achieving recommended target values of < 130/80 
mmHg. As part of secondary stroke prevention, it is recom-
mended to regulate blood glucose levels through lifestyle 
changes and individual pharmacological therapy. Adminis-
tering statins is recommended for managing patients with 
acute IS or TIA who have high cholesterol levels or coronary 
artery disease. Patients who smoke and have recently experi-
enced TIA or stroke are advised to quit smoking. Patients 
with recent TIA or non-disabling IS and ipsilateral severe 
(70–99%) carotid stenosis are advised to undergo carotid 
endarterectomy (CEA) within two weeks if the perioperative 
risk of morbidity and mortality is estimated to be less than 
6%. Carotid angioplasty and stenting is indicated as an alter-
native to CEA for symptomatic patients with average or low 
risk of complications associated with EV intervention when 
the luminal diameter of the internal carotid artery is reduced 
> 70% according to noninvasive imaging (ultrasound) or 
> 50% according to angiography by the North American 
Symptomatic Carotid Endarterectomy Trial criteria 24. In 
secondary prevention of IS, OACs are recommended for all 
patients with AF. For patients who meet the criteria for NO-
AC therapy and have no strict contraindications for OAC 
use, NOACs are preferred over VKAs 12, 16. 

Rehabilitation (chapters 7 and 11) 

Rehabilitation should be initiated as soon as possible as 
the main contribution to a positive outcome for stroke survi-

vors and their families. An interdisciplinary approach is con-
sidered the best approach for stroke patient rehabilitation. 

Long-term care – Life after stroke (chapters 9 and 11) 

This is one of the most important aspects of support for 
stroke survivors and their families. 

Our study provides a summarized overview of recom-
mendations and findings for the prevention, treatment, and 
rehabilitation of stroke in RS with the aim of providing the 
best possible treatment outcomes for patients in RS. Stroke is 
a major national health priority, and the importance of our 
previous publication 8 is significant given the discouraging 
epidemiological data on stroke in RS 2–4. It remains the prima-
ry cause of death in hospital settings and the second leading 
cause of overall mortality in the population 2–4. Improving 
stroke prevention programs would undoubtedly lead to a re-
duction in the incidence and morbidity of stroke from the first 
occurrence. However, two significant barriers to implement-
ing thrombolysis/thrombectomy protocols are high initial 
costs and a lack of appropriate infrastructure and healthcare 
resources, resulting in lagging in the goals set by the Europe-
an Stroke Organization 16. Addressing these issues will re-
quire improvements in the organizational aspects of stroke 
care, including ensuring equal access to stroke units by in-
creasing their number and capacity and establishing a func-
tional network of stroke care facilities across RS. Based on 
the data currently available, individuals residing in rural re-
gions of some countries have a lower probability of a favora-
ble stroke outcome compared to those living in urban coun-
terparts 21. This problem can be solved by improving tech-
nical and transport capabilities, introducing Helicopter Emer-
gency Medical Service, and developing telemedicine. The in-
troduction of NOACs to the reimbursement list covered by 
mandatory health insurance would also contribute to improv-
ing stroke prevention in RS 25, as is the case in other reference 
and neighboring countries such as Croatia 26 and Slovenia 27. 

Life after stroke historically has been considered an as-
pect of rehabilitation. Today, it is acknowledged that imme-
diate attention is necessary and that life after stroke merits 
recognition in its own right. Due to life after stroke only re-
cently being considered a separate entity, relatively few re-
search studies cover the entire lifespan, those that do focus 
on reporting outcomes from rehabilitation, and there is little 
reference to life after stroke in national guidelines 17. As 
such, research and recommendations covering life after 
stroke represent a significant opportunity for stroke care im-
provement, not just in RS but internationally. 

Central and Eastern Europe have led the world in devel-
oping a framework for audit and feedback mechanisms, which 
have proved effective in improving the uptake of EB stroke 
treatments 28. Quality monitoring of stroke care using such 
mechanisms plays an essential role in the timely identification 
and quantifications of stroke care provision 29 and the commu-
nication of evolving issues to those monitoring the registry. 

RS currently has four hospitals and nearly 9,000 patients 
enrolled in the Registry of Stroke Care Quality 30. In addition 
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to providing vital information on stroke quality, such registries 
also form a key evidence source for local cost and burden of 
stroke studies 31; it can, therefore, be recommended that this 
registry be expanded to cover all stroke patients in RS. 

Our study was designed to demonstrate the importance 
of adhering to protocols such as the CD 8 by monitoring spe-
cific parameters. That has been convincingly demonstrated 
through the analysis of the use of novel anticoagulant drugs 
and the results of mechanical thrombectomy concerning 
stroke recurrence, outcomes, and treatment costs. In all of 
these aspects, there was a highly statistically significant as-
sociation between anticoagulant therapy use in stroke pre-
vention (especially in AF) and the importance of stroke re-
garding outcomes and direct and indirect treatment costs 32. 

In our opinion, this study contributes to understanding 
current stroke treatment, prevention, and rehabilitation 
guidelines and serves as a document for primary healthcare 
and advanced stroke treatment units to take action. It also 

highlights the importance of EB medicine to healthcare poli-
cymakers and regulators. 

Conclusion 

Although there have been improvements in therapy and 
prevention, particularly for IS and hemorrhagic stroke, stroke 
continues to be one of the primary causes of mortality and 
the primary cause of disability among adults in RS. The clear 
and comprehensive medical scientific evidence for stroke 
care shows a great need for substantial investment in stroke 
care in RS to alleviate the burden of stroke in the country. 

Collaborative efforts from various entities, including 
the Ministry of Health and Social Welfare, other 
governmental organizations, professional associations 
advocating for stroke prevention and treatment, such as ANS 
and NSAS, scientific communities, clinical and preclinical 
researchers, insurance companies, and industries, are 
required to implement this approach effectively. 
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