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Objectives: COVID-19 pandemic has forced important changes in health care worldwide. Stroke care networks have been affected, especially during peak periods. We
assessed the impact of the pandemic and lockdowns in stroke admissions and care
in Latin America. Materials and Methods: A multinational study (7 countries, 18 centers) of patients admitted during the pandemic outbreak (March-June 2020). Comparisons were made with the same period in 2019. Numbers of cases, stroke
etiology and severity, acute care and hospitalization outcomes were assessed.
Results: Most countries reported mild decreases in stroke admissions compared to
the same period of 2019 (1187 vs. 1166, p = 0.03). Among stroke subtypes, there was
a reduction in ischemic strokes (IS) admissions (78.3% vs. 73.9%, p = 0.01) compared
with 2019, especially in IS with NIHSS 0 5 (50.1% vs. 44.9%, p = 0.03). A substantial
increase in the proportion of stroke admissions beyond 48 h from symptoms onset
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was observed (13.8% vs. 20.5%, p < 0.001). Nevertheless, no differences in total
reperfusion treatment rates were observed, with similar door-to-needle, door-toCT, and door-to-groin times in both periods. Other stroke outcomes, as all-type
mortality during hospitalization (4.9% vs. 9.7%, p < 0.001), length of stay (IQR
1 5 days vs. 0 9 days, p < 0.001), and likelihood to be discharged home (91.6% vs.
83.0%, p < 0.001), were compromised during COVID-19 lockdown period.
Conclusions: In this Latin America survey, there was a mild decrease in admissions
of IS during the COVID-19 lockdown period, with a signiﬁcant delay in time to consultations and worse hospitalization outcomes.
Key Words: Latin America—Developing countries—Stroke—Acute stroke
therapy—COVID-19—Lockdown
© 2021 Elsevier Inc. All rights reserved.

The Coronavirus disease (COVID-19) pandemic has
sparked an unprecedented international public health crisis. It has prompted numerous countries to implement
lockdowns to mitigate the spread of the virus and to
reduce the burden on health systems.1 The decrease in the
use of health institutions for non-COVID medical conditions and mobility restrictions due to social isolation
measures had a potential impact on the care of several
non-communicable diseases, including stroke.2 6
The beginning of the pandemic ﬁrst in Asia and Europe
allowed Latin American governments to implement different prevention and control measures. However, this
region has a historical lag in acute stroke care strategies
compared to high-income countries.7 Data on the inﬂuence of the COVID-19 pandemic, including potential collateral consequences of different lockdown measures as
“stay-at-home” campaigns taken by governments, in the
care of stroke in Latin America is scarce. Argentina and
Brazil showed an early decrease in hospital admissions
for transient ischemic attack and mild-moderate strokes
during the COVID-19 pandemic.5,8,9
LASE (Latin American Stroke rEgistry) is an initiative
that explores several topics related to stroke in Latin
America through a multicenter, population based sample from tertiary hospitals in the region using robust data
compilation and methodology. The aim of this study was
to assess the inﬂuence of COVID-19 pandemic and the
implementations of quarantines in acute stroke care in
several Latin American countries using a standardized
survey.

Methods

Buenos Aires (Argentina), 1 center from Porto Alegre
(Brazil), 2 centers from Santiago de Chile (Chile), 1 center
from Bogot
a and 1 center from Cali (Colombia), 2 centers
from Mexico City, 1 center from Monterrey, 1 center from
Aguascalientes and 1 center from Guadalajara (Mexico), 1
center from Asunci
on (Paraguay), and 2 centers from
Lima (Peru). All participant centers meet accepted criteria
for primary stroke centers and 12 centers (4 from Argentina, 1 from Brazil, 2 from Chile, 2 from Colombia, 2 from
Mexico, 1 from Peru) offer 24/7 endovascular treatment.
Patients admitted with diagnosis of acute stroke between
March 1st and June 30th 2020 (COVID-19 period) were
included. All variables were compared with data from the
same period of 2019 (pre-COVID-19). All countries were on
strict lockdowns of different characteristics during the period
reported in this work. The primary aim of the study was to
evaluate if stroke admissions, type of strokes (ischemic stroke
[IS], transient ischemic attack [TIA], intracerebral hemorrhage
[ICH]), stroke severity classiﬁed as mild (National Institutes
of Health Stroke Scale [NIHSS] score 0 5), moderate (NIHSS
score 6 9), and severe (NIHSS score > 10), and revascularization therapies (intravenous thrombolysis [IVT] or mechanical
thrombectomy [MT]) were affected by COVID-19 pandemic
and/or lockdown measures. Other variables of acute stroke
hospitalization were also evaluated.
The study protocol was approved by each Institutional
Ethics Committee according to international and local
research regulations. Because of the non-interventional and
retrospective characteristics of the registry, the study was
exempted from informed consent. The individual data that
support the ﬁndings of this study are not publicly available
because of certain institutional policies but are available from
the corresponding author on reasonable request.

Latin American Stroke rEgistry (LASE)
LASE is a multicenter initiative from tertiary referral
hospitals with ongoing stroke registries from across Central and South America. Participating centers were
recruited through formal invitations because of their
known work in stroke care in their respective country/
region. A total of 18 centers of 7 countries from Central
and South America provided information for the LASE
COVID-19 initiative. Participants included 5 centers from

Statistical methods
Continuous variables were reported as means and standard deviations (SD), or as median and interquartile
range (IQR), according to normality distribution (Kolmogorov-Smirnov test). Categorical variables were reported
as counts and proportions. Univariate analyses were performed in continuous variables using the Student t test or
Mann-Whitney U test, according to normality
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distribution; for categorical variables comparisons were
done using x2 or Fisher’s exact test. The analysis was performed using IBM SPSS Statistics Version 22.0 (SPSS Statistics for Macintosh, IBM Corp., Armonk, NY), and the
level of signiﬁcance was established at a 0.05 level (2sided), with Yates’s correction.

Results
Patients baseline characteristics and presentation
Most countries reported mild decreases in all-type stroke
admissions during COVID-19 period (1187 vs. 1166, p = 0.03),
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except Mexico where admissions signiﬁcantly increased in
2020 (Table 1). Stroke patients in the COVID-19 period were
more frequently females (44.7% vs. 49.3%, p = 0.03). Among
stroke subtypes, the reduction was observed in IS (78.3% vs.
73.9%, p = 0.01), while there was an increase in ICH (9.4% vs.
14.2%, p < 0.001). TIAs admissions were unchanged between
both periods when the region was evaluated as a whole.
However, there was a substantial difference among countries,
with a signiﬁcant reduction in Argentina and Chile, no
changes in Paraguay, Peru, Colombia and Mexico, and an
increase in Brazil (Table 2). Median NIHSS at admission was
higher in 2020 (6 [IQR 2-12] vs. 5 [IQR 1-12], p = 0.02). There

Table 1. Main characteristics of the patients admitted during COVID-19 period (March-June 2020) in relation to pre-COVID-19
period (March-June 2019).
March-June 2019
(n = 1187)
Country Distribution, n (%)
Argentina
380 (32)
Brazil
88 (7.4)
Chile
123 (10.4)
Colombia
93 (7.8)
Mexico
250 (21.1)
Paraguay
108 (9.1)
Peru
145 (12.2)
Stroke subtype, n (%)
IS
930 (78.3)
TIA
134 (11.3)
ICH
112 (9.4)
IS etiology, n (%)
Cardioembolic
210 (21.7)
Small vessel
173 (17.9)
Other causes
73 (7.5)
Cryptogenic
173 (17.9)
UIS
162 (16.7)
LVO, n (%)
160 (16.5)
Admission NIHSS scale in IS patients
NIHSS, median (IQR)
5 (1-12)
NIHSS 0-5, n (%)
437 (50.1)
NIHSS 6-10, n (%)
183 (21)
NIHSS >10, n (%)
253 (29)
Time to emergency consultation (symptom onset to hospital arrival), n (%)
<24 h
720 (69.4)
24-48 h
88 (7.4)
>48 h
143(13.8)
Acute reperfusion treatment, n (%)
IVT
109 (9.2)
MT alone
30 (2.5)
IVT + MT
21 (1.8)
Acute intra-hospital time metrics, median minutes (IQR)
Door-to-CT
25 (17-27)
Door-to-needle
43 (25-80)
Door-to-groin
141 (100-180)

March-June 2020
(n = 1166)

P value

368 (31.6)
95 (8.4)
119 (10.2)
88 (7.5)
329 (28.2)
55 (4.7)
112 (9.6)

0.8
0.5
0.9
0.8
<0.001
<0.001
0.04

862 (73.9)
124 (10.6)
165 (14.2)

0.01
0.6
<0.001

207 (24.2)
104 (12.1)
51 (6.0)
139 (16.2)
236 (27.6)
108 (12.6)

<0.001
0.22
0.94
0.13
<0.001
0.84

6 (2-12)
367 (44.9)
188 (23)
263 (32.2)

0.02
0.03
0.3
0.1

682 (64.3)
95 (8.4)
217 (20.5)

0.28
0.50
<0.001

85 (7.3)
28 (2.4)
26 (2.2)

0.22
0.22
0.19

20 (12-31)
49 (27-105)
115 (76-200)

0.96
0.46
0.09

COVID-19 indicates coronavirus disease 2019; CT, computed tomography; CVT, cerebral venous thrombosis; hs, hours; ICH; intracerebral hemorrhage; IQR, interquartile range; IS, ischemic stroke; IVT, intravenous thrombolysis; LVO, large vessels occlusion; MT, mechanical thrombectomy; NIHSS, National Institutes of Health Stroke Scale; TIA, transient ischemic attack; and UIS, undetermined with
incompletely studies.
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Table 2. Cerebrovascular events admitted during COVID-19 period (March-June 2020) in relation to pre-COVID-19 period
(March-June 2019) by country.
IS n (%)

Argentina
Brazil
Chile
Colombia
Mexico
Paraguay
Peru

TIA n (%)

ICH n (%)

2019

2020

P value

2019

2020

P value

2019

2020

P value

271 (71.3)
65 (73.9)
103 (83.7)
75 (80.6)
217 (86.8)
76 (70.4)
123 (84.8)

267 (72.6)
54 (56.8)
97 (81.5)
69 (78.4)
247 (75.1)
38 (69.1)
90 (80.4)

0.70
0.01
0.64
0.70
<.001
0.86
0.34

76 (20)
15 (17)
14 (11.4)
11 (11.8)
11 (4.4)
3 (2.8)
4 (2.7)

76 (20.7)
35 (36.8)
6 (5)
10 (11.4)
16 (4.9)
2 (3.6)
5 (4.5)

0.01
0.02
0.05
0.92
0.06
0.76
0.46

27 (7.1)
8 (9.1)
5 (4.1)
7 (7.5)
18 (7.2)
18 (16.7)
18 (12.4)

41 (11.1)
6 (6.3)
15 (12.6)
9 (10.2)
62 (18.8)
15 (27.3)
17 (15.2)

0.07
0.48
0.01
0.52
<.001
0.95
0.52

ICH; intracerebral hemorrhage; IS, ischemic stroke; TIA, transient ischemic attack.

was reduction in mild (NIHSS 0-5) IS admissions compared
to the same period in 2019 (50.1% vs. 44.9%, p = 0.03). A slight
non-signiﬁcant increase in IS patients with moderate (NIHSS
6-10) and severe (NIHSS > 10) IS was observed. The most
common etiologies reported in COVID-19 period for IS were
cardioembolic (24.2%) and undetermined etiology for incomplete studies (27.6%), both were more frequent than in the
same period in 2019 (p < 0.001, Table 1).

IS acute management
During the COVID-19 period, there was a signiﬁcant
increase in stroke admissions beyond 48 h from symptoms onset (13.8% vs. 20.5%, p < 0.001; Table 1). Nevertheless, no differences in total reperfusion treatment rates
were observed, with similar door-to-needle, door-to-CT,
and door-to-groin times in both periods (Table 1).

Hospitalization outcomes
Length of stay in hospital was shorter in the COVID-19
period with a median of 2 days vs. 4 days in pre-COVID-19
period (IQR 1 5 days vs. 0 9 days, p < 0.001). All-type mortality during hospitalization increased in 2020 (4.9% vs. 9.7%,
p < 0.001), and patients were less likely to be discharged
home (91.6% vs. 83.0%, p < 0.001), and were discharged
more frequently to long-term facility (2.0% vs. 8.1%,
p < 0.001) or transfer to other hospitals (2.0% vs. 4.3%,
p < 0.001). The same proportion were discharged to acute
rehabilitation centers (4.4% vs. 4.6%, p = 0.89).

Discussion
The present study found a mild decrease of IS admissions to emergency departments in Latin America during
the COVID-19 lockdown period, with a signiﬁcant delay
in time to consultation. Reperfusion treatment rates and
metrics related were maintained. However, there was an
increase in all-cause mortality and worsening of other inhospital outcomes during hospitalization.
The pandemic of COVID-19 has challenged capacities of
healthcare systems’ response around the world.10 In the area

of acute medical emergencies, especially in acute stroke care,
several changes have been implemented to deal with the economic and structural impact of COVID-19 pandemic. Moreover, there have been campaigns throughout the world to
educate the general population about the availability of safe
centers for stroke care, and to recognize stroke signs and to
activate emergency medical services, with the motto: “stroke
doesn’t stay at home”.11 13 However, despite all efforts, several reports showed a decrease of acute stroke consultations,
with impacts in therapeutic times, and a subsequent decrease
in quality-of-care parameters for stroke patients.14 Latin
America, as a region, has been struggling to reduce the burden of stroke. The complexity of the healthcare systems
throughout the region, economic disparities, and scarce availability of infrastructure with lack of regional stroke networks
difﬁcult this objective.7 COVID-19 pandemic has posed an
even greater challenge to this situation in the region, with
some reports showing a reduction in the global number of
stroke admissions in some individuals centers.6,8,9 Our study
reports a mild decrease of IS admissions during the ﬁrst four
months of the pandemic in several countries of Latin America. Centers in Mexico, instead, had an increase in the number
of IS and ICH cases, probably due to a redistribution of
admissions to hospitals classiﬁed as non-COVID-19 centers.
The decrease in stroke admissions was signiﬁcant for mild IS,
with a trend for increase of severe cases, in accordance with
prior studies.6,9 This phenomenon may be attributed to the
behavior of patients not seeking medical attention for “minor"
emergencies during the pandemic, fearing of COVID-19
infection in large hospitals.7,14 This could also explain that the
proportion of cardioembolic strokes was higher during the
pandemic, probably reﬂecting severe cases with higher NIH
scores.
There is scant previous data on the effect of the COVID19 pandemic in acute TIAs admissions. In our study, we
observed a great disparity in consultation for TIAs among
centers in the region. Some of the referral centers manage
TIA not only at the emergency department, but also at
TIA clinics, which could explain some differences found
among countries and periods. However, this aspect
deserves further analysis.
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A meta-analysis including centers from Europe, Asia
and the United States, but not Latin American countries,
showed that the number or reperfusion therapies during
the early part of the pandemic (February-March 2020),
decreased compared to the pre-pandemic period.15 In our
study, reperfusion therapies were maintained during the
early COVID-19 period, reﬂecting preservation of in-hospital pathways in participating centers. Most of them
adapted their current protocols to organize a protected
stroke code pathway for patients with suspicion of
COVID-19 and implemented safety measures for the
health personnel in stroke units.16 19 Nevertheless, some
hospital outcomes of stroke care were compromised during COVID-19 lockdown period in our region. Higher alltype intra-hospital mortality limited etiological evaluation
(more undetermined IS secondary to incomplete studies),
and less likelihood of being discharged to home showed a
worrisome situation in terms of in-hospital management.
It is likely that the decrease in the length of stay was not
due to the improvement in the management of the hospitalized patient, but rather to a requirement of beds in the
context of the COVID-19 pandemic. It is possible that the
great effort that has been made maintaining acute stroke
treatment has not been enough for an adequate comprehensive care during hospitalization.
The strengths of the current study mainly include a
detailed dataset of compiled information, which was critically analyzed, from representative stroke centers in the
different participating countries. We were also able to
demonstrate some positive aspects of acute stroke management in the region to maintain quality standards
despite the pandemic outbreak. Our study had some limitations. Number of patients entered in each country were
not proportional to the country population with the possibility of introducing some biases. Most of the participating centers serve as referral institutions for their cities,
many of them as primary neurological centers. There is
variability in health systems in the 7 countries and perhaps other cultural or demographic reasons for some of
these differences. Furthermore, as these centers represent
a particular area in each city, taking into account the
mobility restrictions that occurred during lockdown,20 it
is difﬁcult to extrapolate the results to other areas of the
same cities and countries. Other variables that could also
be related such as number of available personnel at the
stroke unit 24/7, delay time for patient transfers to referral stroke centers for acute therapies, results of SARSCOV-2 diagnostic test, were not included in the analysis.
Finally, this is an ongoing pandemic, with different outbreak patterns in each region of Latin America, where the
amount of cases is increasing daily. Thus, the present
information may not represent the current situation of
these centers and follow-up studies are needed.
In conclusion, in this Latin America survey, there was a
mild decrease in admissions of IS during the COVID-19
lockdown period, with a signiﬁcant delay in time to
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consultations. Acute treatment parameters were maintained but there was an increase in all-cause mortality
and worsening of other in-hospital outcomes during hospitalization. Therefore, the need to maintain an adapted
chain of stroke care in our region is essential to keep offering adequate acute stroke management, especially in the
context of probable new outbreaks of the COVID-19 pandemic in the coming months.

Declarations of Competing Interest
None.
Acknowledgements: Co Investigators and Collaborators
of the LASE COVID-19: Matías J. Alet, Julieta S. Rosales
(Divisi
on de Neurología Vascular, Departamento de Neurología, Fleni, Ciudad Aut
onoma de Buenos Aires, Argentina);
Federico Sosa Albacete, Marianela Lopez Armaretti (Servicio
de Neurología, Hospital Italiano de Buenos Aires, Ciudad
Aut
onoma de Buenos Aires, Argentina); María Agustina Piedrabuena (Instituto de Neurología y Neurocirugía. Sanatorio
de Los Arcos, Ciudad Aut
onoma de Buenos Aires, Argen
tina); Oscar
Balaguera-Cala, Victoria Gonz
alez (Unidad de
Stroke, Servicio de Neurología, Hospital Pirovano, Ciudad
Aut
onoma de Buenos Aires, Argentina); Lucrecia Noelia Bandeo, Fabio Maximiliano Gonz
alez (Servicio de neurología,
Hospital Brit
anico de Buenos Aires, Ciudad Aut
onoma de
Buenos Aires, Argentina); Matías Guzm
an (Unidad de Neurología Vascular, Servicio de Neurología, Departamento de
Neurología y Psiquiatría, Clínica Alemana de Santiago, Facultad de Medicina, Clínica Alemana Universidad del Desarrollo, Santiago, Chile; Servicio de Neurología, Hospital Padre
Hurtado, SSMSO, Facultad de Medicina, Clínica Alemana
Universidad del Desarrollo y Santiago, Chile); Ver
onica V.
Olavarría (Unidad de Neurología Vascular, Servicio de Neurología, Departamento de Neurología y Psiquiatría y Departamento de Paciente Critico, Clínica Alemana de Santiago,
Facultad de Medicina Clínica Alemana Universidad del
Desarrollo, Santiago, Chile); Juan Almeida (Hospital Padre
Hurtado, SSMSO, Facultad de Medicina, Clínica Alemana
Universidad del Desarrollo, Santiago, Chile); Crist
obal
Abarca; Camila Villafranca (Facultad de Medicina, Clínica
Alemana Universidad del Desarrollo, Santiago, Chile); Eder
Moreno (Universidad de Los Andes, Bogot
a, Colombia);
Akemi Arango (Fundaci
on Clínica Valle del Lili, Cali, Colombia); Diana Manrique, Vanesa Cano-Nigenda, Enrique Castellanos (Clínica de Enfermedad vascular cerebral, Instituto
Nacional de Neurología y Neurocirugía Manuel Velasco
Suarez, Ciudad de Mexico, Mexico); Adri
an Infante-Valenzuela, Horacio Chapa-Martínez, Alejandro Gonz
alezAquines (Universidad Aut
onoma de Nuevo Le
on, Servicio
de Neurología, Hospital Universitario Jose Eleuterio
Gonz
alez, Monterrey, Mexico); Ricardo Mernes, Christian
Otto (Unidad de Ictus, Hospital de Clínicas, FCM UNA, San
Lorenzo, Paraguay); Ana María Valencia-Ch
avez, Danny
Barrientos-Im
an, Nestor Flores-Rodríguez, Ricardo Otiniano-

V.A. PUJOL-LEREIS ET AL.

6
Sifuentes (Departamento de Enfermedades Neurovasculares,
Instituto Nacional de Ciencias Neurol
ogicas, Lima, Per
u);
Jose Bejarano-Ferreyra, Jair Mattos-Castillo (Residentado de
Neurología, Instituto Nacional de Ciencias Neurol
ogicas,
Lima, Per
u); Liliana Rodríguez-Kadota (Departamento de
Neurología, Hospital Nacional Edgardo Rebagliati Martins,
Essalud, Lima, Per
u); The author(s) disclosed no receipt of
ﬁnancial support for the research, authorship, and/or publication of this article.

10.

11.

12.

References
13.
1. Coronavirus disease 2019 (COVID-19) situation report
209. World Health Organization (WHO). https://
www.who.int/docs/default-source/coronaviruse/situation-reports/20200816-covid-19-sitrep-209.pdf?
sfvrsn=5dde1ca2_2. Published Agust 2020. Accessed
August 2020.
2. Toniolo M, Negri F, Antonutti M, et al. Unpredictable fall
of severe emergent cardiovascular diseases hospital
admissions during the COVID-19 pandemic: experience
of a single large center in Northern Italy. J Am Heart
Assoc 2020;9:e017122.
3. Rudilosso S, Laredo C, Vera V, et al. Acute stroke care is at
risk in the era of COVID-19. Experience at a comprehensive
stroke center in Barcelona. Stroke 2020;51:1991-1995.
4. Kansagra AP, Goyal MS, Hamilton S, et al. Collateral
effect of Covid-19 on stroke evaluation in the United
States. N Engl J Med 2020;383:400-401.
5. Teo KC, Leung WCY, Liu RKC, et al. Delays in stroke
onset to hospital arrival time during COVID-19. Stroke
2020;51:2228-2231.
6. Diegoli H, Magalh~
aes PSC, Martins SCO, et al. Decrease
in hospital admissions for transient ischemic attack, mild,
and moderate stroke during the COVID-19 era. Stroke
2020;51:2315-2321.
7. Ouriques-Martins SC, Sacks C, Hacke W, et al. Priorities
to reduce the burden of stroke in Latin American countries. Lancet Neurol 2019;18. 674-668.
8. Calandri IL, Hawkes MA, Marrodan M, et al. The impact
of an early strict nationwide lockdown on the pattern of
consultation for neurological diseases. J Neurol Sci
2020;15:418.. 117084.
9. Rosales J, Rodriguez-Perez MS, Ameriso SF. Effect of the
COVID-19 pandemic and preventive social isolation

14.

15.

16.

17.

18.

19.

20.

measures on the number of outpatient visits, hospitalizations and treatment of cerebrovascular accidents in a
neurological center in Argentina. Med (B Aires)
2020;80:65-70.
Blumenthal D, Fowler EJ, Abrams M, et al. COVID-19
implications for the health care system. NEJM
2020;383:1483-1488.
Zhao J, Rudd A, Liu R. Challenges and potential solutions of stroke care during the coronavirus disease 2019
(COVID-19) outbreak. Stroke 2020;51:1356-1357.
Kurz MW, Ospel JM, Kurz KD, et al. Improving stroke
care in times of the COVID-19 pandemic through simulation. Stroke 2020;51:2273-2275.
Leira EC, Russman AN, Biller J, et al. Preserving stroke
care during the COVID-19 pandemic: potential issues
and solutions. Neurology 2020;95:124-133.
Jasne AS, Chojecka P, Maran I, et al. Stroke code presentations, interventions, and outcomes before and during
the COVID-19 pandemic. Stroke 2020;51:2664-2673.
Julius J, Pranata R. Impact of the coronavirus disease pandemic on the number of strokes and mechanical thrombectomies: a systematic review and meta-analysis. J
Stroke Cerebrovasc Dis 2020;29:105185.
Mont'alverne FJA, Lima FO, Nogueira RG, et al. Management of acute stroke and urgent neurointerventional procedures during COVID-19 pandemic:
recommendations on the scientiﬁc department on cerebrovascular diseases of the Brazilian academy of neurology, Brazilian society of cerebrovascular diseases
and Brazilian society of neuroradiology. Arq Neuropsiquiatr 2020;78:440-449.
Savia A, S
anchez de Paz MP, Camerlingo S. Management
of stroke hyperacute phase in the COVID-19 pandemic.
Introduction to the protected stroke code. Rev Arg Med
2020;8:171-176.
Perez G, Manrique D, Lara O, et al. Considerations and
recommendations from the stroke committee of the
Colombian neurological association for the management
of acute ischemic stroke during the pandemic for
COVID-19. Acta Neurol Colomb 2020;36:168-184.
Santos I, Ortiz D, Reyes P, et al. Chilean guidance for
optimal stroke care during the COVID-19 pandemic. Rev
Chil Neuro-Psiquiat 2020;58:199-206.
COVID-19 community mobility report. Google. https://
www.google.com/covid19/mobility/. Accessed October
2020.

