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Resumen
Objetivo. Realizar una revisión narrativa de la investigación 
colaborativa académica regional en accidente cerebrovascular 
(ACV), condición que ha aumentado su carga de enfermedad 
y presenta gran disparidad en prevención y tratamiento en 
América Latina (AL). Material y métodos. Se presenta 
un resumen de la experiencia y conocimiento de la situación 

Abstract
Objective. A narrative overview of regional academic 
research collaborations to address the increasing burden 
and gaps in care for patients at risk of, and who suffer from, 
stroke in Latin America (LA). Materials and methods. A 
summary of experiences and knowledge of the local situation 
is presented. No systematic literature review was performed. 

https://creativecommons.org/licenses/by-nc-sa/4.0/


S41salud pública de méxico / vol. 64, suplemento 1 de 2022

Stroke academic research in Latin America Artículo

Globally, stroke remains a leading cause of death and 
disability.1 Despite reductions in age-standardized 

rates of death and new events in many regions, the 
absolute and relative numbers of strokes are increasing 
as populations age, with over 80 million survivors and 
an increasing number of disability-adjusted life years 
(DALYs) lost worldwide. While stroke incidence is 
decreasing in some high-income countries, rates have 
more than doubled in many low- and middle-income 
countries (LMICs).2 Locally relevant and scalable strat-
egies to improve the prevention, management and 
rehabilitation of stroke in deprived populations are 
clearly urgent. Clinical research is important in provid-
ing contemporary data on the patterns of disease, as well 
as avenues for treatment and management with local 
relevance. Health professionals in Latin America (LA) 
have participated in several academic clinical stroke 
research initiatives in the region. Herein is a narrative 
overview of regional academic research collaborations 
organized to address the increasing burden and gaps 
in the care of patients at risk of, and who suffer from 
stroke in LA. No systematic literature review was per-
formed; the authors summarized their experience and 
knowledge of the local situation.

Overview of stroke in Latin America

LA is a heterogenous region, where large differences 
in culture, social fabric, and economic and political 
situation pose significant challenges to efforts aimed at 
unifying and standardizing stroke care and research. For 
example, according to the gross national income (GNI) 
per capita, Bolivia, El Salvador, Honduras, and Nicaragua 
are defined as lower middle-income countries, while 

Chile, Panama and Uruguay are high-income countries.3 
Moreover, stroke care mirrors patterns of social dispari-
ties in developing regions of the world, where countries 
are divided into the wealthier segment, which shares a 
similar profile to higher income countries according to the 
World Bank or a high development index where patients 
are able to pay for high-quality stroke care, and the poorer 
segment, which is the vast majority of the population, 
where patients have limited access to effective preven-
tion, treatment, and acute and rehabilitation services.4 
 Reliable epidemiological data on stroke are limited 
to only a handful of LA countries; most of the data on the 
quality of stroke care have been derived from hospital-
based registries. Epidemiological studies indicate the 
adjusted annual incidence of first-ever stroke varies 
widely: 83 per 100 000 (95%CI 66.6 to 102.4) in Matão, 
Brazil;5 88.1 per 100 000 (95%CI 78.5 to 98.5) in Tandil, 
Argentina;6 105.4 per 100 000 (95%CI 98.0 to 113.2) 
in Joinville, Brazil;7 108.2 per 100 000 (95.8 to 120.6) 
in Iquique, Chile;8 118.2 per 100 000 (95%CI 103.1 to 
133.3) in Durango, Mexico,9 and 121.7 per 100 000 (95% 
CI 113.7 to 130.1) in Ñuble, Chile,10 all adjusted to the 
WHO world population. The most recent study10 used 
a prospective community-based approach to research 
the incidence, risk factors, long-term prognosis, care, 
and life quality after stroke in a low-resource commu-
nity in the southern Chilean Ñuble region. It showed a 
higher rate of first-ever stroke compared to an earlier 
epidemiological stroke study in a northern region of 
Chile,8 partly explained by the older demographic 
profile, higher prevalence of risk factors, rural location, 
and higher level of poverty in Ñuble.10 
 Patients in LA show a similar profile of risk factors 
for stroke as in other regions of the world, with hyper-

local. No se realizó una revisión sistemática. Resultados. 
El rápido aumento de la carga de enfermedad asociada con 
ACV presenta inmensos desafíos en AL, una región donde 
las estrategias de prevención y tratamiento aún son dispares 
e insuficientes. La investigación clínica ha aumentado gracias 
a redes y consorcios académicos formados para enfrentar 
barreras estructurales, presupuestarias y de capacidades. El 
fortalecimiento de las capacidades de generación, análisis e 
interpretación de evidencia aleatorizada es central para opti-
mizar las terapias y sistemas de salud en AL. Conclusiones. 
Las redes regionales fomentan la realización de estudios 
multicéntricos, particularmente ensayos clínicos aleatorizados, 
incluso en regiones con desventajas. También contribuyen a la 
validez externa de los estudios internacionales, fortaleciendo 
sistemas de salud, capacidades clínicas, pensamiento crítico e 
intercambio de conocimiento internacional.

Palabras clave: trastornos cerebrovasculares; infarto cerebral; he-
morragia cerebral; América Latina; accidente cerebrovascular

Results. The rapidly increasing burden of stroke poses 
immense challenges in LA, where prevention and manage-
ment strategies are highly uneven and inadequate. Clinical 
research is increasing through various academic consortia 
and networks formed to overcome structural, funding and 
skill barriers. However, strengthening the ability to generate, 
analyze and interpret randomized evidence is central to 
further develop effective therapies and healthcare systems 
in LA. Conclusions. Regional networks foster the conduct 
of multicenter studies –particularly randomized controlled 
trials–, even in resource-poor regions. They also contribute 
to the external validity of international studies and strengthen 
systems of care, clinical skills, critical thinking, and international 
knowledge exchange.

Keywords: cerebrovascular disorders; brain infarction; cere-
bral hemorrhage; Latin America; stroke
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tension being the leading factor, followed by diabetes 
mellitus, hypercholesterolemia, and cardiac disease.11 
Unfortunately, the intake of primary preventative 
medication remains low.8 Although antihypertensive 
and antiplatelet medications are widely available and 
frequently prescribed, less than one third of patients 
with a history of stroke are actually taking them.10 Of 
particular concern are the low rates of anticoagulation 
in patients with atrial fibrillation.10,12 
 Although there is strong evidence for a range 
of approaches to improving the outcome from acute 
stroke,13,14 there are reports evaluating the success of 
management strategies and/or national prevention 
campaigns to fight stroke in LA; most patients rely on 
information provided by local stroke neurologists or 
other medical doctors.4 Despite being one of the most 
relevant strategies, the availability of acute stroke units 
remains scarce in the region and is difficult to confirm.15 
In a broad effort to improve stroke care in the region, 
a recent pan-American meeting held in Brazil exposed 
considerable gaps in stroke care across the 13 countries 
in the region. In addition to large variations in the deliv-
ery of acute stroke care and rehabilitation, there are con-
siderable differences in public health systems; although 
stroke centers were widely available, the numbers of 
patients who access this strategy vary substantially, and 
there are workforce skill issues.15 For example, there was 
only one stroke unit described in Ecuador, compared 
to 156 centers in Brazil; few patients (usually <1%) had 
access to thrombolysis and/or thrombectomy, and very 
limited data existed on the availability of rehabilitation 
services and post-discharge care.15 
 Intravenous thrombolysis has revolutionized the 
management of acute ischemic stroke to improve patient 
outcomes. Yet, there are considerable ongoing barriers 
to its implementation, including the availability of 
skilled teams, drugs, community awareness, and triage 
systems, all of which have an impact on the efficiency 
in identifying and referring patients to key hospitals. 
Although the cost of thrombolysis is high and is often 
regarded as a key reason for the low use of thrombolysis 
in LMICs, cost-effectiveness analyses performed in the 
region have shown that such treatment is associated 
with shorter length of hospital stay, lower overall costs, 
reduced in-hospital complications, improved indirect 
costs related to improved productivity, and reduced 
absenteeism.16 Similarly, thrombectomy is now an es-
tablished strategy that has been shown to improve the 
outcome in those with acute ischemic stroke related to 
large vessel occlusion; however, until recently, most 
of the supporting evidence has come from developed 
countries.13 Importantly, this treatment was shown to 
be viable, safe, and effective across the public health 

care system through a pioneering collaborative effort 
between the government and academic physicians in 
Brazil.17 Nevertheless, the high costs of the intervention 
and the need to increase the local capacity and the num-
ber of trained professionals remain serious challenges 
across the region.
 There is a clear need for systems to be better 
organized, which will require greater investment in 
resources to increase the ability of patients to access the 
best available treatment, including rehabilitation and 
post-discharge care.18 While the promotion of national 
projects could guide the development of high standards 
of stroke care relevant to the local characteristics, needs 
and available resources, there is also a need to build re-
search capacity in order to better understand the burden 
of disease, expose gaps in care to inform policies and 
services, and identify widely applicable and affordable 
strategies for prevention and care across populations 
and in those individuals at increased risk. A recent ini-
tiative, for example, is that of the Global Stroke Alliance 
involving continuing education and the certification of 
standards for acute stroke units in order to improve the 
outcomes.19,20 

Examples of collaborative
academic stroke research

Several initiatives have been developed to enhance col-
laboration in academic stroke research across LA, most 
of them being health registries. The Ibero-American 
Stroke Organization (Sociedad Iberoamericana de Enfer-
medades Cerebrovasculares, SIECV-IASO), for example, 
established a joint regional project within the Safe Imple-
mentation of Treatments in Stroke (SITS) Registry to 
obtain up-to-date systematic information about the char-
acteristics of patients and their management of stroke 
across Ibero-American countries as a basis for quality 
improvement, using a common in-hospital stroke regis-
try (SITS-SIECV).18 In one of its recent reports, less than 
10% of patients with acute ischemic stroke were treated 
with intravenous thrombolysis, although this is likely 
an overestimation, given the selection bias of active 
participating centers. The Angels Stroke Initiative also 
allows sites to register their process of care for quality 
purposes (Res-Q).21 
 In order to translate evidence-based interventions 
into clinical practice (knowledge translation research) 
and to understand how health systems influence 
outcomes in stroke (for example, with cluster random-
ized trials), a LA network has participated in several 
influential global stroke research projects over the last 
decade.22-25 This work has strengthened local research 
capacity, allowed knowledge generation, and improved 
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population health care, which further underpins the 
importance of international linkage. In particular, vari-
ous collaborations with The George Institute for Global 
Health have allowed large numbers of participants from 
several countries to be included, developed familiarity 
in the use of novel methodologies, and allowed afford-
able and widely available strategies to be assessed in 
relevant, locally representative patients.
 Over the last decade, many LA researchers have par-
ticipated in several large pragmatic academic clinical tri-
als that have required the collection of minimal essential 
data to allow the testing of low-cost interventions within 
the context of routine clinical practice. For example, the 
University of Development (Universidad del Desarrollo) 
in Santiago, Chile, provided regional coordination and 
monitoring for the second Intensive Blood Pressure 
Reduction in Acute Cerebral Hemorrhage Trial (INTER-
ACT2, ClinicalTrials.gov Identifier: NCT00716079). This 
landmark study determined the effectiveness of early 
intensive blood pressure lowering treatment in 2 839 
adult patients with acute spontaneous intracerebral 
hemorrhage (ICH) and high systolic blood pressure (SBP 
150-220 mmHg), recruited at 144 hospitals in 21 countries, 
worldwide, including 50 (1.8%) patients from Argentina, 
Brazil and Chile.22 The trial intervention considered the 
use of routinely available antihypertensive drugs to reach 
the specified BP goal. A crucial challenge for this study 
was the inclusion criteria of a short time window (<6 
hours) from symptom onset to randomization. As many 
centers were located in areas of suboptimal population 
awareness, patient recruitment was compromised by 
delays in arrival and busy emergency departments.
 Another project was the Enhanced Control of Hy-
pertension and Thrombolysis Stroke Study (ENCHANT-
ED, ClinicalTrials.gov Identifier: NCT01422616), 
designed to compare low-dose with standard-dose in-
travenous thrombolysis and intensive versus guideline-
recommended blood pressure management in patients 
with acute ischemic stroke.24,25 For the dose arm in this 
quasi-factorial design, 3 310 patients were randomized 
at 111 clinical centers in 13 countries between March 
2012 and August 2015, including 324 (9.8%) patients 
from Brazil, Chile and Colombia. The sites used recom-
binant tissue plasminogen activator (rTPa) approved 
in the different countries but with different doses (low 
dose 0.6 mg/kg or standard dose 0.9 mg/kg) as per 
the trial’s randomization. Again, rapid recruitment, 
efficient informed consent, and randomization process 
were often challenges for many researchers who were 
overwhelmed by clinical workload in the emergency 
departments of participating hospitals. 
 Finally, in the Head Position in Acute Stroke Trial 
(HeadPoST, ClinicalTrials.gov Identifier: NCT02162017) 

–the largest stroke care trial, involving 11 093 adults 
who were randomly allocated to the lying flat or sitting 
up head positions at 114 hospitals in nine countries 
from March 2015 to November 2016–,23 there were 910 
(8.2%) participants from Chile, Brazil and Colombia. 
Participants were assigned lying flat (0º) or sitting up 
(≥30°) head position for the first 24 hours after hospital 
admission for an acute stroke. The randomized cluster 
crossover design and guardian consent process were 
highly innovative for the region, allowing the rapid 
inclusion of patients; however, the monitoring of pa-
tients and fidelity to the protocol and reporting were 
still challenging to many investigators with limited 
research experience. 
 In addition to the sense of achievement in con-
tributing to the impactful results of these trials, there 
was increased awareness of stroke among the health 
professionals, who facilitated the development of local 
systems and pathways for the assessment and treatment 
of patients.
 We are currently participating in INTERACT3 
(ClinicalTrials.gov Identifier: NCT03209258) in Chile, 
Peru, Brazil and Mexico, and in the Triple Therapy Pre-
vention of Recurrent Intracerebral Disease Events Trial 
(Trident) (ClinicalTrials.gov Identifier: NCT02699645) 
in Brazil. Unfortunately, clinical trials in post-discharge 
care or rehabilitation are still limited in the region, where 
the scarce data and variable services create challenges 
in delivering continuing care to address multimorbidity 
and to facilitate the integration of systems and records.
 Such large-scale stroke trial academic collaborations 
have provided data of the main results to inform local 
guideline recommendations and allowed research to 
participate in further secondary and exploratory ana-
lyzes in order to understand relevant gaps and barriers 
in stroke care systems.26,27

Challenges in academic research 

We provide examples which prove that high-quality 
minimally-funded academic research can be conducted 
within busy clinical workloads and low-resourced 
health systems in LA. However, considerable efforts are 
required to further develop a sustainable program of 
stroke research in LA allowing researchers to undertake 
their own trials and even lead global trials. 
 One major challenge to developing research 
capacity in the region lies in attracting and retaining 
talented individuals to be trained in research.28 As the 
public health system does not incorporate full-time or 
fractional research appointments, those interested in 
and committed to research need to find outside fund-
ing, where there are often limited opportunities. This is 
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particularly challenging for clinical trials where there is a 
demands for efficiency over recruitment and adherence 
to quality and reporting. 
 Clinical trials require strong organization, but these 
are generally established around individual projects 
rather than programs for sustainability. Thus, a key 
strategy is to convince authorities of the importance of 
investing in local infrastructure and human resources to 
foster research centers of excellence.15,29 The availability 
of research staff within the public system would allow to 
offer a wide range of research activities, including regis-
try projects, as well as clinical trials to promote research 
and train new researchers and assistants. Understanding 
the barriers, opportunities, and array of financial and 
non-financial incentives is critical to genuine engage-
ment with local professionals, as academic achievements 
are not always considered important for a successful 
career. Many health professionals work between public 
and private systems for financial reasons and do not 
have protected time for academic or research work when 
their workload is high; besides, there are few rewards. 
Effective research capacity building within health sys-
tems will require this work to be appropriately valued, 
quarantined, and funded. 
 When health professionals have a passion to 
develop an academic or research career, the limited 
research funds restrict them to undertaking small single 
center studies rather than large-scale projects of inter-
national significance.30 Although researchers have been 
successful in Brazil, research funding elsewhere in LA 
is generally insufficient to sustain highly impactful tri-
als. This has led them to form networks and apply for 
international grants to access financing.
 Another issue is that few professionals have ex-
perience in the design, organization and analysis of 
collaborative multicenter clinical trials or evaluations of 
health systems in the region, which requires familiarity 
with the management of human resources and financial 
systems for salaries and reimbursements of direct costs 
and overheads, as well as processes to obtain ethics and 
regulatory approvals and to negotiate legal frameworks 
for contracts, insurance and agreements. Efficient nego-
tiation through these various areas is critical to avoid 
delays resulting in various research risks, including 
delays in set-up, conduct and close-out, poor data qual-
ity, serious adverse events, and litigation.31

 Learning and development require overcoming 
new challenges. This will strengthen collaborations 
between local academic institutions and build inter-
disciplinary teams that will extend from hospitals, 
universities, and other institutions into the community. 

Conclusions
Given that stroke is a leading cause of death and dis-
ability, it is a key health priority across all countries of 
LA. Proven therapies and interventions exist to prevent 
and manage stroke, but these are still underutilized in 
this large and highly populous region of the world. 
 Considerable work has been undertaken to build 
an academic network for stroke research in LA, with 
increasing participation in landmark trials. However, 
there is a need to generate more and better local data 
in order to enhance understanding of stroke and find 
solutions for reducing its burden in the region. 
 Building capacity to increase the production and 
quality of research should positively impact health 
outcomes. Knowledge, capability and capacity in differ-
ent countries and areas are critical aspects to allow high 
quality collaborative academic research to be efficiently 
implemented. In addition to increased resources, this 
requires the development of a clear research-oriented 
professional career path to facilitate work in academic 
research as part of the training and development pro-
grams for professionals. 
 Implementation science has recently been recog-
nized as critical to evaluate proven interventions in 
real world conditions and to answer questions that 
matter to health professionals and consumers. Better 
solutions to local problems in LA can be found by creat-
ing a network of academic researchers eager to answer 
clinical questions and to test the implementation of 
different strategies in our local scenarios. Practical and 
widely available strategies for stroke care are essential 
to improving patient outcomes and promoting healthier 
societies in LA.
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