
   
 
 
 
RECOMENDACIONES DEL GEECV PARA EL TRATAMIENTO DE LOS PACIENTES CON 
ICTUS EN EL CONTEXTO DE LA PANDEMIA POR COVID-19  
 
 
La Junta Directiva del GEECV recomienda que, dada la situación de pandemia, la crisis 
sanitaria actual y la escasez de datos como para poder hacer otras recomendaciones 
específicas, SE SIGAN LAS RECOMENDACIONES VIGENTES para el manejo del ictus 
agudo.  
 
No obstante, puede ser necesario individualizar las decisiones de tratamiento 
específico según la situación clínica en cada caso, la sospecha/certeza de infección por 
SARS-CoV-2, dentro del marco de las recomendaciones vigentes, adaptando el 
protocolo a la situación particular de cada centro en cada momento.  
 
Es fundamental, sin embargo, tener en cuenta el riesgo de contagio para los 
profesionales y por lo tanto, los neurólogos y otros especialistas implicados en el 
diagnóstico y tratamiento de los pacientes, así como el personal no médico, deben 
contar con los equipos de protección necesarios durante el proceso de atención.  
 
Dado que los resultados de los test diagnósticos más sensibles (PCR) no se obtienen de 
forma inmediata y no es posible esperar a los resultados, recomendamos que ante la 
sospecha de infección por datos epidemiológicos, clínicos o de pruebas 
complementarias (analítica, Rx de tórax o TC de tórax), todo el personal que pueda 
intervenir en el manejo de pacientes con ictus agudo utilice equipos de protección 
individual de nivel 3 de riesgo biológico durante el contacto directo con el paciente. 
Asimismo recomendamos reducir el número de profesionales que realizan ese 
contacto directo  y evitar la realización de pruebas complementarias que no sean 
estrictamente necesarias.  
 
Se adjunta bibliografía que avala estas recomendaciones.  
 
Fdo, 
 
 
Dra. María Alonso de Leciñana 
Dra. Mª del Mar Castellanos 
Dra. Ana Morales 
Dr. Óscar Ayo 
 

-  



   1Jin H, et al. Stroke & Vascular Neurology 2020;0. doi:10.1136/svn-2020-000382

Open access 

Consensus for prevention and 
management of coronavirus disease 2019 
(COVID-19) for neurologists
Huijuan Jin,1 Candong Hong,1 Shengcai Chen,1 Yifan Zhou,1 Yong Wang,1 
Ling Mao,1 Yanan Li,1 Quanwei He,1 Man Li,1 Ying Su,1 David Wang   ,2 
Longde Wang,3 Bo Hu   1

1Department of Neurology, 
Union Hospital, Tongji Medical 
College, Huazhong University of 
Science and Technology, Wuhan, 
Hubei, China
2Neurovascular Division, 
Department of Neurology, 
Barrow Neurological Institute/
Saint Joseph Hospital Medical 
Center, Phoenix, AZ, USA
3Stroke Prevention and Control 
Steering Committee, National 
Health Commission of the 
People’s Republic of China, 
Beijing, China

Correspondence to
Professor Bo Hu;  
 hubo@ mail. hust. edu. cn

Professor Longde Wang;  
 wangld@ nhfpc. gov. cn

To cite: Jin H, Hong C, Chen S, 
et al. Consensus for prevention 
and management of coronavirus 
disease 2019 (COVID-19) for 
neurologists. Stroke & Vascular 
Neurology 2020;0. doi:10.1136/
svn-2020-000382

Received 20 March 2020
Revised 28 March 2020
Accepted 31 March 2020

Guidelines

© Author(s) (or their 
employer(s)) 2020. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

AbsTrACT
Coronavirus disease 2019 (COVID‐19) has become a 
pandemic disease globally. Although COVID-19 directly 
invades lungs, it also involves the nervous system. 
Therefore, patients with nervous system involvement as 
the presenting symptoms in the early stage of infection 
may easily be misdiagnosed and their treatment 
delayed. They become silent contagious sources or 
‘virus spreaders’. In order to help neurologists to better 
understand the occurrence, development and prognosis, 
we have developed this consensus of prevention and 
management of COVID‐19. It can also assist other 
healthcare providers to be familiar with and recognise 
COVID-19 in their evaluation of patients in the clinic and 
hospital environment.

InTroduCTIon
The 2019- novel coronavirus (2019- nCoV) has 
been declared a world pandemic by WHO on 
11 March 2020.1 Clinical symptoms of 2019- 
nCoV have mostly resembled that of severe 
acute respiratory syndrome coronavirus 
(SARS- CoV) of 2003. Both shared the same 
receptor, angiotensin converting enzyme 2 
(ACE2).2 Therefore, this virus was named 
SARS- CoV-2. By 28 March 2020, a total of 593 
735 SARS- CoV-2 infected cases have been 
confirmed in 200 countries worldwide. In addi-
tion to the respiratory system involvement, 
recent evidence has shown that SARS- CoV-2 
can affect other organ systems including 
nervous, vascular, digestive, urinary, haemato-
logical and so on.3 4 The pathological findings 
confirmed the nature of multiorgan damaged 
by SARS- CoV-2, which include pulmonary 
lesion and cerebral oedema, microvascular 
steatosis and thrombosis.5 Neurological symp-
toms can be trivial or non- specific at the early 
stage of the COVID-19 infected patients, 
which have often been delayed and misdiag-
nosed and led to inappropriate management. 
These patients then become silent contagious 
sources or ‘virus spreaders’. Although neuro-
logical involvement is uncommon in patients 
with COVID-19, it can be seen in those with 

severe infection and the patients may manifest 
as acute cerebrovascular diseases, impaired 
consciousness or encephalopathy, and skel-
etal muscle injury.6

In order to help neurologists to understand 
the occurrence, development and outcome 
of this disease and be familiar with its diag-
nosis and treatment process, we present this 
‘Consensus for prevention and manage-
ment of coronavirus disease 2019 (COVID-
19) for neurologists’. In this consensus, we 
summarised the current clinical guidelines 
and research progress on the management 
of COVID-19 and emphasised on its neuro-
logical manifestations. We hope that this 
consensus statement can help all recognise 
the infection early and protect the providers 
and healthcare environment.

overvIew of The novel CoronAvIrus
Coronaviruses (Covs)
CoVs are enveloped viruses with a single- 
strand, positive- sense RNA genome, which 
are separated into four genera based on 
phylogeny: alpha- CoV (group 1), beta- CoV 
(group 2), gamma- CoV (group 3) and 
delta- CoV (group 4). CoVs was first isolated 
from domestic animals in 1937. The first 
human coronavirus was isolated from the 
nasal discharge of patients in 1965. In humans, 
CoVs infections primarily involve the upper 
respiratory and gastrointestinal tracts. Under 
the electronic microscope, there are many 
evenly arranged protrusions on the surface 
of viral particles. The entire virus particle 
resembles a ‘crown’ of a medieval European 
emperor. Hence, it was given the name of 
‘coronavirus’. A coronavirus particle is usually 
enclosed by an envelope, and its membrane 
surface has three proteins: spike (S), enve-
lope (E) and membrane (M). Protein spike 
(S), projecting from the virus membrane and 
resembling a crown, is the key structure for 
its infectivity and pathogenicity. These spikes 
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can recognise and bind to receptors on the surface of 
host cells and subsequently invade the host cells.7

severe acute respiratory syndrome coronavirus 2
SARS- CoV-2, the β-type novel coronavirus, is one of the 
viruses that exists in the form of RNA with a total of 29 
000 nucleotide bases. These bases preserve the genetic 
information for its reproduction. Genomic sequence anal-
ysis of SARS- CoV-2 has been published on  virological. org,  
nextstrain. org, bioRxiv and other academic journals. In 
early February of 2020, Chinese researchers shared the 
total sequences of this new type of virus so they can be used 
by other researches around the world. SARS- CoV-2 virus 
sequence is highly homologous to that of bat coronavirus 
(96.2% similarity). The entire bat coronavirus genomic 
sequence has 79.5% homology to SARS coronavirus.8

SARS- CoV-2 spike protein and HIV gp120 protein are 
both recognition proteins on the membrane surface, but 
their pathogenic mechanisms are quite different. The spike 
protein enables SARS- CoV-2 to identify ACE2 receptors in 
the mucosal epithelium and invade. However, the gp120 
protein in HIV allows HIV to recognise the CD4 receptor 
and invade CD4+ T cells.2 There is currently no evidence 
indicating that SARS- CoV-2 is capable of invading T cells, 
any cells that express CD4 or any cells that do not express 
ACE2. SARS- CoV-2 does not invade cells that are not prone 
to infection by other known coronaviruses.

So far, the reported SARS- CoV-2 sequences in Global 
Initiative of Sharing All Influenza Data and GenBank 
database have a maximum of 10 nucleotide differences 
from the earliest SARS- CoV-2 sequence in Wuhan9 to the 
latest sequence worldwide including Europe, USA and 
so on, suggesting that SARS- CoV-2 entered human body 
recently.

rouTe of TrAnsmIssIon
Although SARS- CoV-2, SARS and Middle East respiratory 
syndrome coronaviruses belong to the same large family 
of coronaviruses, their genetic characteristics are signif-
icantly different. For COVID-19, transmission through 
respiratory droplets and contact are the main routes of 
transmission. It has also been confirmed that live virus 
and virus nucleic acid can be detected in human stool.10 
Thus, we speculated that the digestive tract might be 
another transmission route. Moreover, SARS- CoV-2 can 
be transmitted through aerosols under a prolonged expo-
sure in a relatively closed environment.

ClInICAl ChArACTerIsTICs And mAnIfesTATIons
COVID-19 is highly contagious and has a long latency 
period. The incubation period is generally 3–14 days, but 
the most extended period was reported to be 24 days.11 12 
Local news in Wuhan has reported a case of asympto-
matic SARS- CoV-2 infection that had a 38- day incuba-
tion period. People who have visited the epidemic area 
or have a contact history with patients or suspected cases 

should consider self- quarantine and closely monitor body 
temperature and related symptoms.

systemic and respiratory symptoms
Patients with COVID-19 often have a fever, dry cough 
and fatigue as the primary manifestations, and in some 
patients, pharyngeal pain, abdominal pain, diarrhoea 
and conjunctivitis are common. Therefore, if a patient 
has any of these symptoms, even if the symptoms are mild, 
testing for COVID-19 is recommended.

neurological symptoms and signs
Neurological symptoms have been observed in patients 
with COVID-19.6 It has been reported that more than one- 
third of patients experienced various neurological symp-
toms including the involvement of central nervous system 
(dizziness, headache, impaired consciousness, acute 
cerebrovascular disease, ataxia and epilepsy), peripheral 
nervous system (taste impairment, smell impairment, 
vision impairment and neuralgia) and skeletal muscular 
damage. Skeletal muscle injury was defined when a 
patient had skeletal muscle pain and elevated serum 
creatine kinase level above 200 U/L.6 12 In patients with 
central nervous system manifestations, the most common 
complaints were dizziness and headache. In patients 
with peripheral nervous system manifestations, the most 
common complaints were taste and smell impairment.

The nervous system manifestations were significantly 
more common in patients with severe infection, mani-
fested as ischaemic stroke and cerebral haemorrhage 
diagnosed by clinical symptoms and head CT, impaired 
consciousness and skeletal muscle injury.6 Rapid clinical 
deterioration or worsening could be from a neurological 
event such as stroke, which may have contributed to its 
high mortality rate. The main reason of clinical wors-
ening is the hyperactivation of inflammatory factors that 
eventually causes a fatal inflammatory storm as the disease 
progresses. In addition, coagulation system is damaged 
causing the D- dimer and platelet abnormalities, which 
increases the risk of cerebrovascular disease. During 
the epidemic period of COVID-19, when seeing patients 
with above neurological manifestations especially more 
develop nervous system manifestations, doctors should 
consider SARS- CoV-2 infection as a differential diagnosis 
so to avoid misdiagnosis and seize the opportunity of 
stopping it from infecting the others.

Issues require special attention in laboratory inspection
Most patients with COVID-19 have a low grade fever, but 
a few would have high temperature. It is worth noting 
that some patients may have difficulty breathing. In some 
patients, their lung CT scans may have signs of severe 
damage from the infection, but their temperature remain 
within normal limit. In these patients, feeling weak or 
exhaustion was their main complaint. In other patients, 
their temperature may drop, but their pneumonia actu-
ally progressed. Therefore, to judge the progression of 
the disease, lung CT is essential (figure 1).
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Figure 1 Pulmonary progress on axial chest CT. (A) During 
the first few days, a single lesion; (B) during the first week, 
multiple lesions; (C) during the first and second week, nearly 
50% involvement of bilateral lungs; (D) after the second 
week, diffuse lesion of bilateral lungs. Arrows indicate the 
infected area.

Figure 2 Brain CT and chest CT images from a critically 
ill patient with COVID-19. (A) Brain CT showing cerebral 
infarction. Arrows indicate the infarction area. (B) Diffuse 
lesion of bilateral lungs from the same patient.

In laboratory examinations, their premorbid routine 
blood test may show lymphopaenia. Recently, some compa-
nies have developed a SARS- CoV-2 antibody test, and its use 
for clinical monitoring is being studied. These laboratory 
findings and parameters may serve as a biomarker bearing 
a value relevant to the prognostic perspective.

At present, nucleic acid testing for SARS- COV-2 is still 
the essential criterion and gold standard for confirming 
the diagnosis. However, its sensitivity is low and repeated 
tests may often be needed. Therefore, the current 
consensus is that a COVID-19 infected individual may 
present asymptomatically or symptomatically with or 
without abnormal laboratory findings and lung changes 
on CT and an unrevealing nucleic acid test. The diag-
nosis can be confirmed if there are apparent character-
istic changes on lung CT or a positive IgM test for viral 
antibody. Clinically suspected patients should not be left 
untreated with SARS- COV-2 infection while waiting for 
the nucleic acid test result or if nucleic acid test was nega-
tive initially.

Current CovId-19 management and key points for prevention 
and treatment in China
Key points for the treatment of COVID-19 from the Chinese 
guideline
Based on the ‘Diagnosis and treatment of the novel coro-
navirus pneumonia (Trial version 7)’ published by the 
National Health Commission of the People’s Republic of 
China,11 the following features need to be noted in the 
prevention and treatment process:
1. During the first few days, patients with mild infection 

should be treated as soon as possible with Arbidol 
(umifenovir hydrochloride), chloroquine phosphate 
or other drugs recommended by ‘Diagnosis and treat-
ment of the novel coronavirus pneumonia (Trial ver-
sion 7)’.11 Timely treatment may offer relief within a 
few days.

2. Around 3–7 days, if the symptoms are worsening, these 
patients should have their chest CT repeated to look 
for any progression of lung infection. For older pa-
tients and those with comorbidities, clinicians should 

pay more attention to possible secondary infection. 
These patients should be treated quickly in order to 
halt the progression.

3. Around 10 days, a few patients may continue to dete-
riorate. Their chest CT may begin to show multiple le-
sions and the expansion of the existing damage to over 
50% of lung area. Most patients with severe infection 
may have additional serious secondary infections or 
multiple infections such as combining with bacterial 
or mycotic infection. Some may develop acute cere-
brovascular disease, which could account for sudden 
clinical worsening (figure 2). During this period, in-
creased inflammatory response and blood coagulation 
abnormalities could be the main causes of clinical 
worsening. These patients are more likely to convert 
into critical stage. Someone has tried to use the im-
mune modulation treatment, including small doses of 
methylprednisolone, gamma globulin, haemodialysis 
and anticoagulation, and found that was effective.

4. A few weeks later and if the infection is still progress-
ing, the treatment of these critically ill patients would 
become difficult and the mortality rate becomes high.

Possible causes of neurological symptoms and precautions 
for neurologists
Symptoms related to the development of acute cerebrovascular 
diseases
Among patients with SARS- CoV-2 infection, middle- aged 
and elderly people accounted for the majority of strokes, 
especially in critically ill patients. Serum D- dimer level is 
generally increased, which could be the source of embolic 
vascular events.11 12 Many of these patients may already 
have other cerebrovascular risk factors, such as hyper-
tension, diabetes mellitus, hyperlipidaemia, smoking or 
previous stroke history. Some may develop their first- 
ever acute ischaemic stroke.6 Therefore, medical staff 
should pay close attention to the manifestation of neuro-
logical symptoms. If an acute ischaemic stroke patient 
with suspected or confirmed diagnosis of COVID-19 
are admitted, emergency treatment should be jointly 
offered by neurologists and infectious disease special-
ists. For ischaemic stroke patients with a high D- dimer 
level, preventive anticoagulation is recommended. These 
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patients should be transferred to the isolation ward, and 
neurologists would assist in the management.

Since SARS- CoV-2 specifically binds to ACE2 recep-
tors,2 patients with hypertension may encounter blood 
pressure fluctuations following SARS- CoV-2 infection, 
which may increase the risk of intracranial haemorrhage. 
Furthermore, some critically ill patients with SARS- CoV-2 
infection have severe thrombocytopaenia, another high- 
risk factor for cerebral haemorrhage. For hypertensive 
patients with SARS- CoV-2 infection, it is recommended 
to stop using ACE inhibitors or angiotensin ΙΙ receptor 
blockers (ARBs) as antihypertensive drugs, and consider 
calcium channel blockers, diuretics and other classes of 
antihypertensive drugs.

Symptoms related to intracranial infection
Based on the previous discovery, coronavirus may invade 
the central nervous system. Researchers have detected 
SARS coronavirus nucleic acid in patients’ cerebrospinal 
fluid, and SARS coronavirus was also verified in brain 
tissue on autopsy.13 14 For this SARS- CoV-2 outbreak, some 
patients have had symptoms similar to those with intrac-
ranial infections such as headache, seizure and distur-
bance of consciousness. Few patients had central nervous 
system symptoms before having pulmonary symptoms.6 
Therefore, neurologists should be vigilant when seeing 
COVID-19 infected patients and look for any signs suspi-
cious for intracranial infection, and if possible, MRI of 
head with and without contrast should be performed. A 
lumbar puncture to look for SARS- CoV-2 nucleic acid by 
using PCR is recommended. For these COVID-19 patients 
with intracranial infection, treatment strategies such as 
controlling cerebral oedema, treating and preventing 
seizures and treating psychotic symptoms should be 
considered and the guidelines should be followed.

Symptoms related to muscle damage
Historically, SARS coronavirus was involved in the myocar-
dial inflammation.15 In clinical observation, some patients 
with COVID-19 may experience symptoms of skeletal 
muscle damage, such as fatigue or limb aches, and mild 
elevation of serum creatine kinase level.6 They are due to 
inflammatory reaction caused by the SARS- CoV-2 infec-
tion or direct muscle damage by the virus. For patients 
with muscle damage symptoms, screening for SARS- CoV-2 
infection is recommended. In addition to active treatment 
of COVID-19, strengthening nutritional support is recom-
mended.

Precautions for neurologists
In this outbreak, patients with COVID-19 can begin 
with neurological symptoms or develop neurological 
complications during the treatment. Neurologists may 
see these patients in the clinic, emergency room and 
in- patient ward. According to the ‘Technical guidelines 
for prevention and control of new coronavirus infection 
in medical institutions (First Edition)’16 developed by 
General Office of the National Health Commission of the 

People’s Republic of China and clinical characteristics 
of these patients, we propose the following precautions 
for neurologists, especially for those who are working in 
high- risk areas.

Cautions in neurology clinic
1. Neurologists need to wear disposable work caps, med-

ical protective masks, work clothes such as scrubs, 
disposable latex gloves and carry hand sanitiser that 
contains ethanol, hydrogen peroxide or sodium 
hypochlorite.

2. Patients and their companions must have temperature 
measured in triage routinely before entering the con-
sulting room. To reduce cross- infection, companions 
should avoid entering the room. Everyone must wear 
disposable medical masks.

3. For patients with neurological symptoms but also high-
ly suspicious of COVID-19, it is recommended that the 
patient go to a fever clinic first and consult a neurolo-
gist later.

4. After work, doctors should remove the protective gear 
step by step according to the decontamination pro-
tocol. It is forbidden to leave the contaminated area 
wearing personal protective equipment for the pur-
pose of preventing cross- infections.

Management in neurological emergency and staffing 
acute stroke green pathway17

1. The protection level in the emergency room and 
stroke green pathway should be at least at level 2: 
wearing working clothes and caps, medical protective 
masks, goggles/face shields and disposable isolation 
gown. When treating suspected or confirmed cases of 
COVID-19 or patients with close contact history, the 
protection level should be appropriately raised: wear-
ing medical protective masks, goggles/face shields, dis-
posable medical protective clothing, disposable latex 
gloves and long shoe covers.

2. Neurological emergency and stroke green pathway (in-
cluding consultation rooms, CT/MRI rooms, interven-
tional operating rooms and so on) should be strictly 
separated from routine emergency and fever clinics to 
ensure no direct interaction with a patient with fever.

3. Doctors should ask patients and their companions 
whether they have typical symptoms of COVID-19, 
such as fever, sore throat and so on, within 14 days 
of exposure or a contact history with suspected or 
confirmed cases. Patients should have a chest CT at 
the same time of having a head CT. In any suspect-
ed conditions, a specialised medical staff should ac-
company the patient to the fever clinic and carry out 
stroke triage/emergency treatment in the fever clinic. 
The patient should be admitted to an isolation ward 
after treatment. Patients without suspected situations 
can be admitted to a buffer ward to receive the next 
treatment and do further screening for COVID-19 at 
the same time. A neurologist should round on these 
patients regularly. Patients will be transferred to the 
general ward of neurology only when COVID-19 has 
been definitely ruled out.
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4. Patients who receive thrombolysis or thrombectomy 
should avoid entering the neurological intensive care 
unit and should be treated in a private room first. Med-
ical staff should pay close attention to those in isola-
tion. If the body temperature (monitoring at least for 3 
days), blood routine, chest CT and SARS- CoV-2 nucle-
ic acid tests are negative, the patient can be transferred 
to a semiprivate or multiperson ward.

5. Medical staff treating neurological emergency and re-
sponsible for acute stroke green pathway must have 
a good work/life balance, avoid long working hours 
and sleep deprivation. Appropriate exercises and nu-
tritional support are also very important to fend off 
infections.

Management in neurology wards
1. During the epidemic period or working in areas with 

high risk of COVID-19, medical staff in general wards 
should wear disposable work caps, medical protective 
masks and work clothes. It is recommended that to as-
sess and treat those with severe infection in an inten-
sive care unit (ICU), a team of two should be organised 
to enter the areas and depart together. Forming such 
partnership can help healthcare providers to look out 
for and assist each other. In case one healthcare pro-
vider feels ill, which make him unable to continue to 
work in the ICU, the other one can help evaluate and 
evacuate.

2. Only one family companion is permitted for each 
patient, and the companion must have had the same 
screening tests to exclude COVID-19 before entering 
the ward. A guard at the entrance of the ward is needed 
to take the temperature of anyone entering the ward. 
All people in the ward must wear disposable medical 
masks to avoid cross infection.

3. Everyone in the ward should monitor body tempera-
ture regularly. Patients and their companions should 
have COVID-19 screening test every few days until dis-
charge. Once a person with fever has been identified, 
medical staff should notify the prevention and control 
team of the hospital immediately, then assist the treat-
ment, examination, isolation and disinfection of wards.

4. If a highly suspected case has been identified during the 
monitoring, doctors should notify the prevention and 
control team and arrange for an in- hospital COVID-19 
specialist consultation immediately. Other patients, 
their companions and medical staff who came in con-
tact with should be separated. The temperature and 
COVID-19 related symptoms of all contacts should be 
closely monitored. The patient should be temporarily 
taken to a separate room and then quickly transferred 
to the isolation ward or a designated hospital once the 
diagnosis has been confirmed. The space where the 
patient stayed must be disinfected strictly.

ConClusIon
COVID-19 is a highly contagious disease that has become 
a worldwide pandemic. Patients infected may show 

neurological symptoms first. Healthcare providers and 
neurologists should pay close attention to these symp-
toms and have a high index of suspicion when evaluating 
patients in an endemic area. Early recognition may help 
initiate treatment and isolation early so to prevent clinical 
worsening and spreading of virus.
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Timely assessment of patients with stroke for hyperacute 
treatments such as thrombolysis and thrombectomy im-

pact functional outcomes and mortality of patients with stroke. 
Furthermore, stroke remains a medical emergency even during 
a pandemic. Optimizing outcomes matter even more in these 
times as patients affected with severe stroke require hospitali-
zation and may potentially be at greater risk of in-patient mor-
bidity and mortality. Factors that affect outcomes in patients 
with stroke can include exposure to in-hospital pathogens, re-
source constraints impacting diagnostics, acute treatment, and 
poststroke care such as rehabilitation. Patients with stroke who 
require hospitalization during this pandemic are at an increased 
risk of suboptimal outcomes. These patient-specific consid-
erations require balancing alongside the safety of healthcare 
professionals who are engaged in triage, rapid assessment, and 
treatment of patients during the hyperacute epoch.

Code stroke is a term used to prioritize the hyperacute 
assessment and care of a patient presenting with signs and 
symptoms concerning for stroke. The word code brings forward 
a sense of nuance with measured urgency without compro-
mising precision in diagnosing and treating patients with stroke.

Currently, in the setting of the Coronavirus Disease 2019 
(COVID-19) pandemic, similar medical emergencies such as 
cardiopulmonary arrest (code blue) are being modified to the 
protected designation to provide an additional layer of protec-
tion for healthcare professionals and patients. These measures 
include the use of personal protective equipment (PPE) and 
modifications to human performance factors in relation to tri-
age processes, team member role designation, and dynamics 
while caring for patients during a protected code. There are 
also particular equipment considerations and early need 
for clinical actions. In light of mounting case volumes and 
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time-sensitive and high-stakes clinical scenario. In the context of the current Coronavirus Disease 2019 (COVID-19) 
pandemic caused by the SARS-CoV-2 virus, the ability to deliver timely and efficacious care must be balanced with 
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regional shortages of PPE, triage strategies need to be in place 
for efficacious and high yield deployment of PPE. Herein, we 
outline key aspects to consider when developing a local pro-
tected code stroke (PCS) algorithm during these trying times.

Screening
Modern stroke care adheres to the hub-and-spoke model 
with regional and comprehensive stroke centers caring for 
patients with hyperacute stroke and offering thrombolysis 
and/or thrombectomy as appropriate. Patients are brought in 
from the field by paramedics, arrive directly to the hospital 
as walk-ins, or are transferred from other hospitals. During 
nonpandemic operations, paramedics in the field follow stan-
dardized protocols, as per local regional practice guidelines 
to determine when a code stroke is activated, thereby redi-
recting or transporting the patient to the nearest designated 
stroke centre.1 The aim is to identify patients with acute stroke 
while excluding other immediate life-threatening conditions 
that would warrant transfer to the nearest hospital, such as 
compromised airway/breathing, seizure, or hypoglycemia. It 
is important to note that not all transfers for evaluation arrive 
directly to the emergency department. For some centers, 
patients arrive directly to an inpatient setting such as a spe-
cialized unit. Nevertheless, these screening measures are ap-
plicable independent of modality of arrival.

The COVID-19 pandemic necessitates additional screen-
ing completed by paramedics, when possible, and should in-
clude an infection control screen and travel history screen. As 
community transmission becomes more established, screen-
ing for travel will rapidly not be a value-add on its own but 
does increase risk of infectious contacts. Herein, we include 
travel history as it is conceivable that a patient with recent 
travel may present with neurological symptoms, without in-
fectious symptoms, as a manifestation of COVID-19. Future 
studies will shed light on the overlap between COVID-19 
and neurological presentations and this caveat may require 
re-evaluation.

Current data suggest that the virus responsible for COVID-
19, the SARS-CoV-2 virus, is transmitted primarily via respi-
ratory droplets.2 Most cases of COVID-19 report respiratory 
symptoms associated with viral illness. Case reports suggest 
involvement of other systems, such as enteric or neurological, 
along with respiratory illness is also possible.3,4 An infection 
control screen should assess for the following constellation 
of signs and symptoms: fever, cough, chest pain, dyspnea, 
headache, myalgias, and gastrointestinal symptoms including 
vomiting and diarrhea. Travel history screening should assess 
for recent (≤14 days) travel abroad or contact with someone 
who has travelled abroad. Given the widespread global trans-
mission of SARS-CoV-2 and rising numbers of community 
transmission, travel to any international country should be 
deemed positive. At this time, if the infection control screen 
and/or travel history screen are positive, a PCS should be acti-
vated. Screening criteria are subject to change as the pandemic 
progresses.

The above recommended screening may not always be 
feasible—patients may not be able to reliably communicate 
due to stroke symptoms and family members may not be pre-
sent on scene. Other clinical features such as decreased level 

of consciousness can also be considered to trigger a PCS. In 
these cases, continue with a PCS until such screening can be 
reliably completed or COVID-19 ruled out with formal test-
ing. Screening should be completed within hours of arrival 
using all available collateral sources of information.

For patients being transferred from other health facilities, 
an infection control screen and travel history screen should 
be completed and communicated before transfer. If this has 
not been completed before transfer, continue with a PCS until 
such screening can be reliably completed or COVID-19 ruled 
out with formal testing. We re-emphasize the need for com-
munication across sites before patient transfer and consistent 
implementation of local screening protocols as standard pro-
cedure. Local and regional practice recommendations should 
be adhered to.

Protected Code Stroke
The appropriate use of PPE by all team members is the cor-
nerstone of the PCS framework (Figure 1). For a routine 
PCS, contact and droplet precautions should be used.5,6 This 
requires a full-sleeved gown, surgical mask, eye protection 
(face shield and/or goggles), and gloves. Head covering is 
currently optional in some protocols. Ideally, extended cuff 
gloves should be used to overlap with the cuffs of the gown to 
minimize potential breaches in coverage. Precautions should 
be upgraded to include airborne precautions, including a fit-
tested N95 respirator when there is an aerosolizing procedure. 
Aerosol-generating medical procedures that may be encoun-
tered during a code stroke include oropharyngeal/nasal (open) 
suctioning, bag-valve-mask ventilation, and intubation. Other 
aerosol-generating medical procedures include chest com-
pressions, noninvasive positive pressure ventilation, and nebu-
lization; CPR is a highly aerosol-generating procedure. Less 
common procedures include bronchoscopy and jet-flow endo-
tracheal ventilation. These procedures should be deferred if 
possible, during the hyperacute phase. Airborne precautions 
must be used in the context of a cardiac arrest. Patients on 
routine modes of ventilation while on a closed circuit do not 
routinely require airborne precautions unless the circuit is in-
terrupted for provision of care. For patients who arrive intu-
bated, we do not recommend early extubation even if their 
neurological status improves during the hyperacute assess-
ment phase as this increases the risk for aerosolization; recom-
mend extubation in a controlled setting. It should be noted that 
nebulization of medications, CPAP, BiPAP, and nasal High 
Flow therapy should necessarily be avoided given the associ-
ated increased risk of aerosolization.6,7 When possible, avoid 
acute placement of nasogastric tubes as these also increase the 
risk of aerosolization.

We recommend placement of a surgical mask on the non-
intubated patient, after securing PPE for all team members. 
This mask should remain on the patient during transportation 
to, during, and back from imaging if the patient is able to tol-
erate. Supplemental oxygen with devices such as nasal prongs 
can be applied underneath the surgical mask. For patients pro-
ceeding onward to the neuroangiography suite, similar pre-
cautions for both patient and teams should be utilized with 
appropriate inter-team communication.
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Figure 1. Protected code stroke (PCS) framework. Two key sections are outlined: screening and PCS operational parameters. These parameters are use of 
personal protective equipment (1) with and without aerosol-generating medical procedures, placing a surgical mask on the nonintubated patient (2), and utili-
zation of crisis resource management principles (3).
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Figure 2. Suggested approach to team designation in a protected code stroke (PCS). Minimize team members in the resuscitation room—use a lean team 
approach. MD1 should be either an attending, fellow, or experienced trainee able to effectively obtain an National Institutes of Health Stroke Scale. In some 
cases, 2 RNs may be required for patient care. Any team member can be the designated Safety Lead (including RN, RT, additional MD, or other staff with 
knowledge of donning and doffing). The safety lead ensures proper technique and inspection of the equipment. When present, MD2 or alternate can gain 
collateral history through existing health records and family members. Required personal protective equipment (PPE) is as described, fit-tested N95 masks 
should be used for members inside the room if aerosol-generating medical procedures are occurring. The PCS team can proceed with the patient to imaging 
before doffing with the safety lead facilitating transit (to and from imaging) and PPE procedures BiPAP indicates bi-level positive airway pressure; BVM, bag-
valve-mask; and CPAP, continuous positive airway pressure.
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In cases where the patient is obtunded or requires high 
fractions of inspired oxygen (FiO

2
 >0.5), we recommend 

early consultation with an ED or intensive care unit physi-
cian for airway management. For the above, local and re-
gional practice recommendations should always be followed. 
As the COVID-19 situation evolves, there are resources that 
provide up-to-date information for healthcare providers. 
These include the WHO (World Health Organization, https://
www.who.int/emergencies/diseases/novel-coronavirus-2019# 
and https://www.who.int/emergencies/diseases/novel-coro-
navirus-2019/technical-guidance), and the CDC (Centers 
for Disease Control and Prevention, https://www.cdc.gov/
coronavirus/2019-ncov/hcp/index.html).

Training
The potential for a breach in viral protection during the pro-
cess of donning and doffing PPE is significant. Simulation 
training, especially in-situ, can alleviate the anxiety of the sit-
uation and reduce safety threats.8

Crisis Resource Management
Crisis resource management refers to the nontechnical aspects 
of teamwork in a crisis situation.9 With respect to the PCS, 
there are numerous factors at the level of the individual, team, 
and environment that affect the success of the PCS. In these 
times, slower and careful may be better. When there is preno-
tification of an incoming code stroke, a prebrief should be 
carried out to clearly designate roles and avoid overcrowding 
with nonessential team members. Establishing protocols to 
limit team member aggregation and redundancy within the re-
suscitation and adjacent areas is a positive measure to reduce 
exposure of additional team members (Figure 2).

All team members should don necessary precautions be-
fore initiation of the PCS. Each code team should always 
assign one member of the team to observing donning/doffing 
for all members (Safety Leader, Figure 2). Before donning 
PPE, hand hygiene should be performed. This is followed 
by putting on a gown, mask/respirator, eye protection, and 
gloves, in that order. When doffing PPE, gloves and gown 
should be removed simultaneously followed by immediate 
hand hygiene. Avoid contamination of self, others, and the 
environment. Remove the most heavily contaminated items 
first. Eye protection and mask/respirator should then be 
removed followed by immediate hand hygiene once again. 
Reduce frequency of assessments to what is most essential. 
For example, avoid exam maneuvers that increase repeat 
contact between provider and patient such as finger-nose-
finger and repeat assessments such as for motor and speech. 
Minimize the number of entries and exits from the patient’s 
room. The prevailing crisis resource management philos-
ophy is to have designated team members perform desig-
nated tasks so as to avoid the frequency of contact within 
team members and the patient while preserving efficacy 
and quality of care. This means having a designated safety 
leader and a designated clinical assessment lead (ie, MD1 in 
Figure 2) at each PCS.

Team members not in direct contact with the patient 
can be designated tasks such as gathering of additional 

information from electronic data sources and/or being safety 
leads. Witnesses and family members should also be screened. 
It is advisable to collect information from them over phone 
if possible, especially in the face of restrictions to visitation.

A lean team composition is best, and this philosophy 
should be adhered to in cases where the patient is unstable 
requiring additional advanced resuscitation measures, which 
may cause aerosolization.

Concluding Remarks
Clinical assessment and intervention during the hyperacute 
stroke phase have unique challenges during the COVID-19 
pandemic. There are challenges to maintaining high quality 
care and promoting the best chance for recovery, while at 
the same time preventing transmission of pathogens to team 
members or other patients. Vigilant screening processes, 
proper adherence to established infection prevention and con-
trol measures, and a coordinated team response all contribute 
to a safe and resilient clinical stroke team during these chal-
lenging times.
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March 31, 2020 

During this unprecedented time of extraordinary stress on the US healthcare system, the AHA/ASA 

Stroke Council—as individuals in our localities and together as an entity at the national level—

acknowledge the mounting concern regarding optimal stroke care during the COVID-19 pandemic 

among vascular neurologists and those clinicians who care for patients with stroke. We therefore 

seek to provide guidance for the care of stroke patients in the midst of the crisis. Ordinarily, 

national recommendations go through a rigorous process of development, refinement, peer review, 

and thoughtful promulgation. None of that is possible at this time, yet we believe there is a 

substantial need for a broad policy statement that reflects both the commonality of the pandemic 

across the US and the individual variability necessary at local sites. We issue this temporary 

statement as an interim stopgap opinion, pending a more thorough and considered process.  

1. COVID-19 and Cerebrovascular Disease 

Although 80% of patients infected with the virus remain non-hospitalized, in full form, COVID-19 is 

a severe acute respiratory syndrome caused by a novel coronavirus now named Severe Acute 

Respiratory  Syndrome (SARS) CoV-21. In the past few weeks it has become clear that patients 

infected with the SARS-CoV-2 virus may present in a number of ways, including with neurological 

symptoms that are coincident with, or could potentially precede, pulmonary symptoms and fever. 

To date, no comprehensive survey of neurological manifestations of coronavirus viremia has been 

published, but two retrospective case series have been posted without peer review on pre-print 

servers. In these descriptions of convenience samples from three hospitals in Wuhan, China, up to 

36% of COVID-19 patients manifest neurological symptoms2, 3. The most common neurological 

manifestations were dizziness (16.8%), headache (13.1%), and encephalopathy (2.8%).  The most 

common peripheral signs and symptoms were anosmia (5.1%), dysgeusia (5.6%), and muscle 

injury (10.1%, detected by elevated creatine kinase). Stroke complicated COVID-19 infection in 

5.9% of patients at median 10 days after symptom onset. Patients with stroke were older, had more 

cardiovascular comorbidities, and more severe pneumonia. Stroke mechanisms may vary and could 

include hypercoagulability from critical illness and cardioembolism from virus-related cardiac 

injury4. Some of these observations reflect the known biology of the virus, as the obligate receptor 

for the virus spike protein, human angiotensin converting enzyme, ACE2, is expressed in epithelial 

cells throughout the body, including in the central nervous system, raising the possibility of a direct 

role in viral infection5. Other coronaviruses, including SARS-CoV-1 and MERS-CoV have been 

identified in the brains of patients (case reports) and heavily in the brains of mice that express 

human ACE26, 7. However, at this time there are no peer-reviewed published reports of clinical signs 

of SARS CoV-2 encephalitis or meningitis. 

2. Exigencies 

We seek to describe here the impact of the pandemic on the delivery of acute stroke treatment.  

a. Personal Protective Equipment (PPE). Most immediately, stroke teams may 

encounter difficulty responding to Code Strokes due to PPE shortages in the 

Emergency Department (ED) and on inpatient units. In the ED, the Code Stroke 

patient often arrives with limited available history and few or no family members or 

witnesses. Many acute stroke patients are confused, aphasic or otherwise unable to 

provide the necessary information for COVID-19 screening. Ideally, every Code 

Stroke patient would be treated as potentially infected; the Code Stroke response 
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team would don full PPE at the highest level. Such an approach is generally not 

possible, however.   

 

Stroke patients may have asymptomatic SARS-CoV-2 infection or develop COVID-19 

after admission and treatment for stroke. Stroke patients frequently develop fevers 

due to other complications of stroke, such as aspiration pneumonia and UTI, and 

they will need to be evaluated quickly for COVID-19. These realities will stress the 

system even further.  

 

Stroke teams across the country have shared with us a variety of creative and novel 

solutions to the PPE shortage. Prior to sharing these with the stroke community, we 

feel compelled to vet them and seek permission to publish them. Over the coming 

days we seek to post helpful solutions and suggestions.  For example, some hospitals 

have partnered with local industry to create PPE with 3D Printers or repurposing of 

other technology to produce PPE items. We are aware that many teams have begun 

using telemedicine both within their own ED and regionally. This solution avoids the 

use of needed PPE, allows a reasonable stroke evaluation, avoids unnecessary inter-

facility transfers, and reduces exposure risk for the stroke team.  

 

b. Hospital Personnel. Either through prophylactic quarantine or direct illness, most 

stroke teams will be forced to function with fewer staff members. Neurologists and 

other health care workers may be redeployed to other settings to respond to the 

increasing demands of COVID-19, particularly as other colleagues become ill.  In 

some centers, ED staff are trained and competent to evaluate Code Strokes, and with 

stroke team guidance, to administer intravenous thrombolysis or transfer patients 

for possible mechanical thrombectomy. Some centers have non-stroke team staff 

available to monitor patients and arrange for post rt-PA or post-thrombectomy care. 

In other centers, the loss of stroke team members may create a significant gap in 

care. We are aware of many stroke teams across the country expressing concern as 

to whether they can or will be able to continue to function.   

 

We believe that all stroke teams should endeavor to adhere to all published 

guidelines regarding patient selection for therapy; treatment times (e.g., door-to-

needle and door-to-groin puncture); and post-recanalization monitoring. However, 

we wish to inform regulatory authorities—and we wish to reassure stroke teams—

that in the setting of the pandemic full compliance has become a goal, not an 

expectation. Across the wide variety of health care delivery systems in our country, 

full compliance with all guidelines cannot happen at all times in every locality. 

 

We further wish to distinguish patient selection/treatment from logistic or process 

compliance. Patients who qualify for treatment will benefit, even if every single vital 

sign cannot be acquired post thrombolysis, for example. Teams must use their 

judgement, guided by local realities, and continue to try to treat as many acute 

stroke patients as possible.  
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c. Hospital Beds. Most, if not all, medical centers will likely fill all intensive care beds in 

the setting of COVID-19. Patients with large intracerebral hemorrhages, 

subarachnoid hemorrhage, or large ischemic strokes at risk for herniation must be 

monitored in intensive care unit settings with appropriately trained personnel, 

where possible. We are aware of situations in which NeuroICU beds may be 

requested for COVID-19 patients, to the exclusion of stroke patients. Although we 

recognize that hospitals and critical care administrators will need to prioritize ICU 

resources during the pandemic, we want to encourage appropriate resource 

allocation for critically ill stroke patients.  In each locality specialists from all 

intensive care specialties—e.g., pulmonary, cardiology, neurology, neurosurgery—

must discuss the relative merits of prolonged ICU care for any particular patient.  

 

In the US, stroke patients may be observed in an ICU setting for 24 hours after 

thrombolysis or thrombectomy, regardless of their status, with rigid intervals for 

regular vital signs and neurological assessments. There is no evidence base 

underlying this practice. In the absence of data supporting current practice, we 

suggest that it is feasible to move stable stroke patients to step-down or other units 

if an intensive care unit bed is needed8.  

In general, patients with intracerebral hemorrhage (ICH) and subarachnoid 

hemorrhage (SAH) have higher mortality and are more likely to undergo an 

interventional or surgical procedure and require intubation and prolonged time in 

an intensive care unit, compared to ischemic stroke patients.   Physicians and other 

health care personnel should follow the most up-to-date and evolving guidelines 

regarding intubation, interventional procedures, and critical care for these patients 

in setting of the pandemic.  Appropriate intensive care of these seriously ill patients 

with hemorrhagic stroke, some of whom are also young and with an excellent long-

term outcome, should be maintained. 

 

Finally, to protect staff, facilitate infectious disease evaluations, and conserve PPE, 

many hospitals have made the decision to admit all COVID-19 positive patients and 

those patients still under evaluation, regardless of other co-incident disease, to 

specialized COVID0-19 units.  Many of the staff on these units will not have stroke 

care training.  Stroke Medical Directors and Coordinators should provide guidance 

to staff unfamiliar with managing acute ischemic and hemorrhagic stroke patients.   

 

d. Emergency Medical Services (EMS). We are aware of anecdotal reports that stroke 

admission volumes have declined in some communities. This observation requires 

rigorous confirmation before we can offer sensible recommendations. If true, it can 

be asked whether the public anxiety around COVID-19 discourages some patients, 

especially those with mild stroke and stroke-mimics, from accessing the EMS. A 

testable hypothesis would be that in the face of declining total stroke volume there 

would persist a constant rate of moderate/severe stroke and thrombectomies. We 

therefore ask all participating stroke centers to contribute their data to the GWTG 

database vigilantly as this will be the simplest way to document any decrement in 

stroke volume. We also encourage stroke leaders and advocates to work with local 
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media and public marketing to encourage patients to continue seeking emergency 

care if experiencing acute stroke symptoms. 

 

 

3. Provisional Guidance 

We can offer very limited guidance to stroke teams in the US at this time. We do pledge to continue 

to collect your individual protocols and best practices and to evaluate and post them as 

appropriate. In very broad terms we recommend the following: 

a. Guideline Adherence. Continue treating stroke patients as appropriate. Full 

adherence to guidelines may be challenging but needed treatment should be offered 

to the extent possible. 

https://www.ahajournals.org/doi/pdf/10.1161/STR.0000000000000211 

 

b. PPE. Seek ways to minimize the use of scarce PPE in your medical center. Send 

fewest possible team members to see Code Stroke patients, and into rooms for 

follow up visits. 

c. Telemedicine. Telemedicine began with telestroke. The NIHSS can be performed 

efficiently via telemedicine9. Televideo is superior to telephone10. Yet telephonic 

consultation is superior to no consult.  

d. Health and Safety. Take care of yourselves, your families, and your teammates. 

Follow protocol (local, CDC and WHO), including guidelines for hand washing, PPE 

use, COVID-19 testing and evaluation, and self-quarantine as needed.  

e. Teamwork.  Stroke care has always been a multispecialty, collaborative effort 

among EMS, physicians and nurses from the Emergency Departments to the Stroke 

Units, ICUs and Rehabilitation Centers.  Collaboration, collegiality, and compassion 

for one another are crucial to making it through this challenge.  A true sense of a 

unified Stroke System of Care is needed now more than ever.  

 

4. Caveat 

Our recommendations and anecdotal advice are offered to the general stroke community in the 

context of the gravest public health threat in our country’s recent history. Nothing in this document 

has been submitted to the normal guideline development and peer review, although we will begin 

such a process immediately and update this statement continuously during the crisis. Please keep 

checking the AHA/ASA website.  

 

Disclosures: None 
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