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Efficient implementation of current recommendations 
for stroke treatment rely on 3 main pillars: educa-

tion and commitment of health providers, public awareness 
about the disease so that people may comply with treatment 

recommendations, and, finally, advanced health policies that 
ensure the availability of necessary resources within the health 
systems. The latter requires an adequate knowledge of the real 
burden of the disease to help match needs and resources.

Background and Purpose—Standardized registries may provide valuable data to further improve stroke care. Our aim was to 
obtain updated information about characteristics of stroke patients and management of stroke across the Ibero-American 
countries, using a common in-hospital registry (Safe Implementation of Treatments in Stroke–Sociedad Iberoamericana 
de Enfermedades Cerebrovasculares) as a basis for further quality improvement.

Methods—Data for this study were entered into the Safe Implementation of Treatments in Stroke registry from September 
2009 to December 2013 by 58 centers in 14 countries. Data included demographics, risk factors, onset-to-door time, 
National Institutes of Health Stroke Scale score, stroke subtype, ischemic stroke etiology, treatments, 3-month mortality, 
and modified Rankin Scale score. Time to treatment was also recorded for patients treated with thrombolysis.

Results—Five thousand four hundred one patients were registered; median age, 65 years; 46% women; 3915 (72.5%) 
ischemic strokes; 686 (13.7%) hemorrhagic strokes; 213 (4.3%) subarachnoid hemorrhages; 414 (8.3%) transient 
ischemic attacks; and 31 (0.6%) cerebral vein thrombosis. The most prevalent risk factors were hypertension (71.3%), 
dyslipidemia (35.2%), and diabetes mellitus (23.6%). Atrial fibrillation was present in 15.1%. Three hundred one ischemic 
strokes were treated with intravenous thrombolysis (IVT; 7.7%). Patients undergoing IVT were more severely affected 
(median baseline National Institutes of Health Stroke Scale score, 11 versus 6). The rate of symptomatic intracerebral 
hemorrhages after IVT was 5.7%. At 3 months, 60.3% of IVT-treated patients and 59.1% of untreated patients were 
independent (modified Rankin Scale score, 0–2). Mortality was 11.4% in treated and 12.8% in untreated patients.

Conclusions—Safe Implementation of Treatments in Stroke–Sociedad Iberoamericana de Enfermedades Cerebrovasculares 
is the largest registry of a general stroke population and the first study to evaluate the level of IVT use in Ibero-America. It 
provides valuable information that may help to improve the quality of stroke care in the Ibero-American region.    (Stroke. 
2019;50:2507-2512. DOI: 10.1161/STROKEAHA.119.025668.)
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Currently, there are scarce data regarding stroke epidemi-
ology in Ibero-America. Only a few epidemiological studies 
exist and only from certain countries. Some of them are com-
munity-based studies,1–10 and others are published data from 
in-hospital registries.11–13 There is also uncertainty on how 
well new treatments such as intravenous thrombolysis (IVT) 
or thrombectomy have been implemented in clinical practice. 
Therefore, a global picture that reflects the characteristics of 
patients, stroke subtypes, prevalence of risk factors, as well 
as trends in stroke management that permit comparisons be-
tween countries is necessary.

The development and completion of well-designed reg-
istries and databanks may help to achieve this knowledge. 
Moreover, involvement in clinical registries has been shown 
to increase adherence to clinical guidelines among participat-
ing physicians.14

In this view, the Ibero-American Stroke Organization 
Sociedad Iberoamericana de Enfermedades Cerebrovasculares 
(SIECV) started a joint regional project within Safe 
Implementation of Treatments in Stroke (SITS) with the ob-
jective of obtaining updated information about the charac-
teristics of stroke patients and management of stroke across 
the Ibero-American countries to systematically evaluate the 
status of stroke care as a basis for quality improvement, using 
a common in-hospital stroke registry (SITS-SIECV). The aim 
was to conduct a prospective observational study of stroke 
subtypes, risk factors, severity grades, level of care, use of 
IVT, time to treatments, and functional outcomes in the Ibero-
American Stroke Organization (SIECV) countries within the 
SITS-SIECV network during the period of 2009 to 2013.

Methods
Data for this study were entered into the SITS international registry 
(http://www.sitsinternational.org). The data that support the find-
ings of this study can be made available on reasonable request from 
qualified researchers, following approval from the SITS Scientific 
Committee. SITS is an independent, nonprofit, research-driven, in-
ternational collaboration, the mission of which is to collect clinical 
data from stroke patients and to monitor treatments with the inten-
tion of increasing knowledge and providing the safe implementation 
of stroke treatment in routine clinical practice. SITS provides an 
internet-based interactive stroke registry for structured data entry. 
Local users can enter data in the database using a personal password 
to ensure confidentiality. Identifiable personal data are not regis-
tered in the database, and subjects included are identified by a con-
fidential code. Ethics approval and patient consent for participation 
in the SITS International Stroke Treatment Registry were obtained 
in countries that so required it; other countries approved the reg-
ister for anonymized audit. The SITS International Coordination 
Office monitored the SITS International Stroke Treatment Registry 
data online and checked individual patient data monthly to identify 
errors or inconsistencies.

Regional networks are built within SITS to strengthen collabora-
tive research through provision of a common database for documen-
tation and statistical evaluation.

In 2009, a joint collaboration between SITS International and the 
Ibero-American Stroke Organization (SIECV) was initiated with the 
aim to set up a hospital-based Ibero-American stroke registry (SITS-
SIECV). SITS-SIECV has a regional status within SITS, meaning 
that scientific projects of regional character can be proposed. SITS-
SIECV is coordinated by a regional steering committee.

The SITS-SIECV database included demographics, risk fac-
tors, onset-to-door time, National Institutes of Health Stroke Scale 
score, stroke subtype, ischemic stroke etiology coded according 

to the International Classification of Diseases, Tenth Revision, 
treatments applied, symptomatic cerebral hemorrhage, as well as 
3-month mortality and modified Rankin Scale (mRS) score. For 
patients treated with IVT, onset-to-needle and door-to-needle time 
was also recorded.

The initial SITS-SIECV project planned a prospective reg-
istry, with the possibility to also register patients retrospectively. 
Prospectively entered data from the initial phase of the registry 
(September 2009 to December 2013) are presented here. Descriptive 
data from the whole sample are expressed as medians with interquar-
tile ranges for continuous variables or as absolute and relative fre-
quencies for categorical variables. For patients with acute ischemic 
stroke, characteristics of those treated and untreated with IVT are 
shown separately.

Results
SITS-SIECV started in 90 centers from 18 countries that stated 
their willingness to participate. In the end, only 14 countries 
with 58 centers actively recorded valid and confirmed data. A 
total of 5401 patients were prospectively recruited (Table 1). 
Of these, 3915 (72.5%) were ischemic strokes, 686 (13.7%) 
hemorrhagic strokes, 213 (4.3%) subarachnoid hemorrhages, 
414 (8.3%) transient ischemic attacks, and 31 (0.6%) cerebral 
vein thrombosis. In addition, 32 (0.6%) patients had a final 
diagnosis of stroke mimics. The type of stroke was not reg-
istered in 110 patients (2%). Demographics, risk factors, and 
outcomes of patients in the registry are shown in Table 2. The 
most likely etiology of ischemic strokes is shown in Table 3. 
At 3 months, 43.3% of patients had excellent outcome (mRS, 
0–1) and 59.8% were independent (mRS, 0–2), while 11.5% 
were dead.

Regarding acute management, 55.4% of all patients were 
treated in a stroke unit. Among ischemic stroke patients, 
301 (7.7%) received IVT, 12 (0.3%) intraarterial thromboly-
sis, 21 (0.5%) primary mechanical thrombectomy, 9 (0.2%) 
IVT+intraarterial thrombolysis, and 7 (0.2%) IVT+mechanical 
thrombectomy. Sixty patients (1.5%) underwent hemicraniec-
tomy. Outcome data are available in 82% of the total sample. 
Early mortality (at 7 days) was 7%. At 3 months, mortality 
was 11.5%, while 59.9% were independent (mRS score, 0–2).

Baseline characteristics, logistics, risk factors, stroke eti-
ology, and outcomes in acute ischemic stroke patients treated 
with or without IVT are shown in Table 4.

Discussion
SITS-SIECV has managed to establish an in-hospital registry 
for the Ibero-American region that has led to obtain the larg-
est study of a general stroke population in Ibero-America. It 
is also the first study to show the rate of thrombolysis in the 
region. The burden of stroke in Ibero-America is considered 
to be similar to that reported in high-income countries from 
other continents, but considerable between-country varia-
tions exist according to the Global Burden of Disease report.15 
Reliable and comparable data about stroke characteristics, 
management, and outcomes in this area are lacking because 
of paucity of studies in certain countries, as well as method-
ological differences in case ascertainment, classification, and 
reference populations between previous studies. Differences 
in delivery and quality of stroke care between countries in 
Latin America have been recently described.16 Most countries 
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have few stroke-ready hospitals, and in some of them, there 
are no stroke units. In the majority of countries, there is not a 
program for quality monitoring. Only Brazil and Chile, which 
have the greatest number of stroke units, have a National 
Stroke Policy.16

Considering the large sample size, relevant data can be 
obtained from this registry, despite differences in participation 
between countries. This updated information may contribute 
to the development of prevention programs and improvement 
of systems for stroke care aimed to reduce the burden of this 
disease in the region.

It has been suggested that the incidence and prevalence of 
stroke in Ibero-America might be lower than in higher income 
countries.1–3,17 However, this has been attributed to poorer 
quality of assessment, derived from limited resources, and 
to a higher mortality during the acute phase of stroke. More 
recent studies indicate that stroke is a major health problem 
in the Ibero-American region, with high incidence and mor-
tality rates.4–8,10 Although there may be a declining trend in 
mortality, stroke remains as a major cause of death and is also 
an important cause of disability-adjusted life-years lost.4–8,15

The most common etiology of ischemic stroke in the 
SITS-SIECV registry was large vessel atherosclerosis, which 
accounted for 29.3% of all cases, followed by cardiac embo-
lism. Previous studies suggested a higher frequency of lacunar 
strokes or small vessel disease in Ibero-America.4,12–14,17,18 
Variation in admission patterns, degree of completeness of 
diagnostic workups and in clinical definition of stroke sub-
types, might be the reason for this difference. It should also 
be considered that, because of its in-hospital nature, there is 

a possibility for selection bias toward more severe strokes in 
the registry, which might lead to an underestimation of la-
cunar strokes.

Regarding the distribution of stroke risk factors in the reg-
istry, the most frequent was hypertension, followed by hyper-
lipidemia and smoking. Relative frequencies of vascular risk 
factors may vary among countries depending on geographic, 
environmental, sociocultural, and economic factors. The rec-
ognition of their relative contribution to the burden of stroke 
is important to establish prevention strategies. Of particular 
interest is the proportional frequency of atrial fibrillation (AF) 
among included patients. There are few local studies avail-
able on the prevalence of AF, mainly small series from single 
centers. Most published numbers on AF in Ibero-America 
are extrapolations from reviews of the literature.19,20 It is well 
known that AF is associated with a 5-fold increase in risk of 
stroke and that 15% to 20% of all ischemic strokes are attrib-
uted to this arrhythmia, the risk being substantially reduced 
with proper oral anticoagulation. However, the prevalence of 
AF may vary among ethnic groups or geographic areas; thus 
local data are needed to reliably estimate the local burden of 

Table 1.   Participating Countries and Recruitment per Country (September 
2009 to December 2013)

Country No. of Sites No. of Patients Treated With IVT, n (%)

Argentina 8 645 18 (3)

Bolivia 1 0 0

Brazil 1 1198 204 (17)

Chile 6 716 51 (7)

Colombia 7 28 4 (14)

Costa Rica 1 0 0

Dominican Rep 1 5 0 (0)

Ecuador 4 173 1 (0.6)

El Salvador 3 0 0

Guatemala 3 24 1 (4)

Honduras 3 1 0 (0)

Mexico 8 390 13 (3)

Nicaragua 1 0 0

Panama 4 6 5 (83)

Paraguay 1 125 1 (0.8)

Peru 10 784 3 (0.4)

Uruguay 0 0 0

Venezuela 1 1275 0 (0)

IVT indicates intravenous thrombolysis.

Table 2.  Demographics, Risk Factors, and Outcomes

n/Valid Median (IQR) or %

Patient characteristics

 ��� Age, y 5399 65 (54–76)

 ��� Male sex 2921 54.1

 ��� NIHSS baseline 4379 6 (2–13)

Risk factors

 ��� Diabetes mellitus 1223/5181 23.6

 ��� Hypertension 3734/5236 71.3

 ��� Hyperlipidemia 1760/4993 35.2

 ��� Atrial fibrillation 778/5148 15.1

 ��� Heart failure 404/5121 7.9

 ��� Smoker, current 1026/5159 19.9

 ��� Smoker, previous 1034/4654 22.2

 ��� Previous stroke >3 mo 910/5170 17.6

 ��� Previous stroke ≤3 mo 147/5155 2.9

 ��� Previous TIA 338/5139 6.6

Mortality at 7 d 316/4423 7.1

Outcome at 3 mo (mRS) 4441  

   0 1031 23.2

   1 896 20.1

   2 734 16.5

   3 652 14.7

   4 475 10.7

   5 140 3.2

   6 510 11.5

Valid patients indicate the number of patients with data recorded in each 
category. IQR indicates interquartile range; mRS, modified Rankin Scale; NIHSS, 
National Institutes of Health Stroke Scale; and TIA, transient ischemic attack.
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AF. For example, data from the Atahualpa Project showed 
a low prevalence of AF in Amerindians.21 The estimated av-
erage prevalence of AF in Ibero-American countries is 1.6%, 
increasing with age up to 8%.22 In these estimates, stroke 
appears to be associated with AF in 3% to 12.7% of cases. 
The SITS-SIECV registry shows that AF was present in 15% 
of all stroke patients included and in 17% of ischemic stroke 
patients, thus confirming AF as a major risk factor for stroke 
in the region. Yet, reports indicate an underuse of anticoagu-
lation for stroke prevention in patients with AF and a poor 
adherence to the recommendations of current guidelines.20,22 
Available data emphasize the need to adequately implement 
these recommendations and to monitor compliance within 
local policies for stroke prevention.

Clinical characteristics, distribution of risk factors, and 
etiology of stroke in this cohort were similar to those re-
ported from a cohort of general stroke patients included in 
the SITS registry. The SITS-SIECV cohort showed higher 
mortality at 7 days (7.1% versus 4.7%) but higher proportion 
of patients achieving good outcome (mRS, 0–2) at 3 months 

(59.8% versus 52.1%).23 Outcomes of IVT-treated patients in 
SITS-SIECV were similar to those in the SITS-MOST (Safe 
Implementation of Thrombolysis in Stroke-Monitoring Study) 
and subsequent SITS International Stroke Treatment Registry 
studies.24,25 IVT-treated patients had more severe neurolog-
ical deficit than the general stroke population, which probably 
indicates a selection bias for treatment in favor of more se-
verely affected patients, as well as the propensity of more se-
vere cases to arrive more rapidly to the hospital.

The study indicates that the use of IVT in Ibero-America 
varies between countries and between centers. In certain 
countries, such as Venezuela, access to thrombolysis is inex-
istent, whereas in others (Brazil, Colombia, Chile), it is more 
widely used. Several initiatives have emerged in recent years 
that are leading to an increase of IVT use in some countries 
(eg, Mexico, Paraguay, Perú, Panamá, Costa Rica).16 Reasons 
for low use of IVT may be its cost, which is probably consid-
ered high in low-income countries with reduced investment in 
health care. Another explanation may be that patients arrive 
too late at the hospital. Almost 8% of ischemic stroke patients 
included in this registry underwent thrombolysis. However, 
the registry probably overestimates the use of IVT because 
of a selection bias. It is likely that participating countries 
and centers are precisely those with better organized systems 
for stroke care and the broader use of this treatment. Also, it 
is possible that IVT-treated patients were more likely to be 
enrolled in the registry. The percentage of thrombolysis use 
gives some measure of activity and efficiency of prehospital 
and hospital systems of stroke care. Published data from 
Brazil indicate that the rate of thrombolysis use is around 6% 
of all ischemic strokes,26 this percentage growing over time, 
and in better structured services for stroke care.

Table 3.  Pathogenesis of Ischemic Strokes in the Registry

Type of Ischemic Stroke n (%)

Large vessel atherosclerosis with stenosis >50% 422 (11.3)

Large vessel atherosclerosis, without stenosis 665 (18)

Cardiac emboli 1063 (28.5)

Small vessel, lacunar 719 (19.3)

Unusual 198 (5.3)

Multiple/unknown 695 (18.6)

Complete data in 3731 of 3915 patients (95.3%).

Table 4.  Characteristics of Ischemic Stroke Patients Treated With or Without IVT

No IVT, n/Valid Median (IQR) or % IVT, n/Valid Median (IQR) or %

Baseline characteristics

 ��� Age, y 4058 67 (55–76) 300 66 (56–75)

 ��� Male sex 2233/4059 55 164/301 54.5

 ��� Baseline NIHSS 3576 6 (2–12) 299 11 (6–17)

 ��� OTD (hh:mm) 3809 11:00 (3:40–32:00) 298 1:41 (1:01–2:30)

 ��� DTN (hh:mm)   281 1:06 (0:46–1:32)

 ��� OTN (hh:mm)   284 3:00 (2:15–3:45)

 ��� Stroke Unit care 2146/4059 52.9 217/301 73.3

Outcomes

 ��� SICH per SITS-MOST   2/285 0.7

 ��� SICH per ECASS II   16/283 5.7

 ��� SICH per NINDS   21/284 7.4

 ��� mRS 0–1 at 3 mo 1504/3457 43.5 103/253 42.8

 ��� mRS 0–2 at 3 mo 2084/3457 60.3 139/253 59.1

 ��� Death at 3 mo 400/3469 11.4 30/235 12.8

Valid indicate the number of patients with data recorded in each category. DTN indicates door-to-needle; ECASS II, European Co-
operative Acute Stroke Study-II; IQR, interquartile range; IVT, intravenous thrombolysis; mRS, modified Rankin Scale; NIHSS, National 
Institutes of Health Stroke Scale; NINDS, National Institute of Neurological Disorders and Stroke; OTD, onset-to-door; OTN, onset-to-
needle; SICH, symptomatic intracranial hemorrhage; and SITS-MOST, Safe Implementation of Thrombolysis in Stroke-Monitoring Study.
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It is also possible that the good results observed in stroke 
outcomes may be biased for the reasons given above. However, 
these potentially biased results bring to light an area for im-
provement: local systems should be organized and investment 
in health care should be increased so that patients may arrive 
early enough at the hospital to receive the acute treatment that 
increases their probability to have a good outcome.

Conclusions
SITS-SIECV is a free-of-charge tool available to every hos-
pital admitting acute stroke patients, which allows recording 
and comparing standardized data regarding demographics, risk 
factors profile, patterns of stroke subtypes, and information on 
stroke care in the region pertaining to, for example, stroke unit 
care and recanalization therapies. It remains active, thus further 
analysis of data from individual countries may help to better un-
derstand differences in epidemiology and management of stroke 
due of socioeconomic and ethnic variations. This valuable infor-
mation may help modify local policies of health systems to im-
prove the quality of stroke care in the Ibero-American countries.
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