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Learning Objectives

◼ Discuss the effect of COVID-19 pandemic on Stroke 

hospital admissions

◼ Discuss the challenges in acute stroke care during the 

COVID-19 pandemic 

◼ Discuss impact of COVID-19 pandemic on stroke care 

delivery
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COVID-19 Data 

July 21, 2020  1935 EST 
Total New Cases 

Last 24H

Total Death New Death 

Last 24H

Global 14,894,973 239,093 615,386 5,678

US 3,897,465 67,140 141,972 1,119

NYS 408,181 882 32,520 18

Onondaga 3,312 22 195 0
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https://www.worldometers.info/coronavirus/
https://coronavirus.jhu.edu/data/new-cases-50-states



8Wu et al. Brain Behavior and Immunity 2020. In Press



Stroke mechanism in COVID-19

◼ Hypercoagulability

◼ Laboratory derangement

◼ Increased Fibrinogen, D-dimer, CRP, Factor VIII, vWf, 

lupus anticoagulant

◼ Clinical Thromboembolic complications 

◼ Endotheliitis (vasculitis)

◼ Cytokine Storm

◼ Hyperinflammatory response with secondary 

thrombosis 9

Varga et al. Lancet 2020;395:1417-18.
Panigada et al. J Thromb Haemos 2020;18:1738-42.
Mehta et al. Lancet 2020;395:1033-4.



Incidence of Stroke in 

Hospitalized COVID-19 patients

◼ 5 px with LVO <50yo, 2 w/o COVID sx Oxley NEJM 2020

◼ 22 px in PA, USA (3 ICH) 10 w/o COVID sx Sweid IJS 2020

◼ 10 px in Paris, 2 <50 years old, 2 w/o COVID sx Escalard Stroke 2020

◼ 20/683 px in New Jersey , 6 without COVID sx Bach 
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Tsivgoulis et al. Stroke 2020;51:1924-1926              Oxley et al. NEJM 2020;382:e60
Sweid et al. Int J Stroke 2020. In Press            Escalard et al. Stroke 2020. In Press
Bach et al. https://ssrn.com/abstract=3605186 



COVID-related Strokes

COVID-19 

Positive 

N=32

COVID-19 

Negative

N=46

Historical 

Control

N=80

P value

Age 63 70 69 0.001

% Men 72% 52% 45% 0.01

NIHSS 19 8 3 0.007

Cryptogenic 66% 30% 25% 0.011

Mortality 64% 9% 6% 0.001
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Ref: Yaghi et al. Stroke 2020;51:2002-11



Stroke Numbers during 

COVID-19 Pandemic
France Spain China USA Brazil Germany Upstate

Ischemic

Stroke

- 7% - 28% - 38% - 20% - 38% Same - 13%

TIA - 2% NA NA NA - 64% - 45% - 27%

Intracranial 

Hemorrhage

Same NA NA -12% Same Same - 18%

Subarachnoid 

Hemorrhage

Same NA NA Same Same Same Same

Thrombolysis - 41% - 7% -26% - 3% NA Same - 43%

Thrombectomy - 21% Same - 23% - 16% NA Same - 14%
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Pop et al. Eur J Neurol 2020;0:1-5.                   Seigler et al. J Stroke Cerebrovasc Dis 2020. In Press
Zhao et al. Stroke 2020;51:1996-2001               de Havenon et al. https://doi.org/10.1101/2020.05.07.20083386
Kerleroux et al. Stroke;51:2012-2017                Diegoli et al. Stroke 2020. In Press
Lambea et al. Int J Stroke 2020; In press          Bersano et al.  Eur J Neurol 2020: In press.

https://doi.org/10.1101/2020.05.07.20083386


Stroke Numbers during 

COVID19 Pandemic
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95 min

154 min

72% 55%

Teo et al. Stroke 2020;51:2228-31
Yang et al. J Neurointerv Surg 2020;0:1-5



Reasons for Hospital Delay and 

reduced stroke admissions
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Fear of contracting virus in the hospital

Lack of Transportation

Lack of family support

Lack of ambulance service

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proportion

Proportion

Ref: Zhao et al. Stroke 2020;51:1996-01



Reasons for Decreased 

Thrombolysis/Thrombectomy
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Reduced number of Px coming to Hospital

Prehospital delay

COVID-19 screening delay

Hospital Infection Control Measures

Stroke Care Personnel Shortage

Lack of PPE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proportion

Proportion

Ref: Zhao et al. Stroke 2020;51:1996-01



Protection of Health Care 

worker

◼ Chinese CDC: 44,672 cases, 3.8% HCW

◼ 14.8% classified as severe with 5 deaths

◼ Wuhan Hospital: 138 cases, 29% HCW

◼ HCW infected (78% acute inpatient ward, 18% ED, 

5% ICU)

◼ Contact tracing: Patient 1 in China hospital

◼ 8 HCW exposed, 6 developed COVID-19

◼ Netherland study: 6% of HCW tested positive
16



Asymptomatic COVID-19

China Japan Diamond 

Princess

Korea Washington

SNF

Wuhan  

Children

Pregnant 

Women

Total Number 

Screened

72,314 565 3,711 28 76 1391 214

Positive Cases 56,128 13 634 28 23 171 33

Asymptomatic 

Case

889 4 328 3 13 27 29

Incidence Rate 1.6% 30.8% 51.7% 10.7% 56.5% 15.8% 88%
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Sutton et al. NEJM 2020;382:2163-4
Gao et al. J Microb Immunol Infection 2020; In press.



Protecting Provider and Px

◼ Assume all patients as COVID positive

◼ Maximum level PPE if supply allows

◼ Minimize number of staff in room with patient

◼ PPE

◼ Protects provider

◼ Protects px

◼ Protects OTHER patients

◼ Protects other Health care provider

◼ Protects provider’s family 18



Supporting Health Care Workers

◼ Health care worker support for relaxation and 

coping strategies

◼ Encourage buddy or peer support system

◼ Providing accommodation/resources in case of 

the need to self-isolate/quarantine

◼ Simulation training, coaching for new skills, 

donning/doffing, protocol training
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Bhaskar ete al. Frontiers in Neurology 2020



AHA/ASA Temporary Guidance

◼ Guideline adherence: Goal vs expectation

◼ PPE: conservation strategy, limit staff to 

minimum

◼ Telemedicine: optimize use

◼ Health and safety: Handwashing, PPE use, 

testing/quarantine as necessary

◼ Teamwork: work collaboratively with others
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Temporary emergency guidance to US stroke centers during the COVID-19 pandemic. Stroke 
2020. [ahead of print].
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Process Change: 

Acute Stroke Treatment Workflow

Ospel et al. Nature Reviews Neurology 2020;16:351-352.



Protected Code Stroke

22Khosravani H et al. Stroke. 2020;51:00-00. DOI: 10.1161/STROKEAHA.120.029838.)



Process change: 

IV Thrombolysis (IV-TPA)

◼ Post TPA monitoring

◼ Videomonitoring/assessment to minimize staff 

exposure

◼ Abbreviated monitoring protocol in stable patients

◼ Admit to non-ICU to preserve capacity
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Faigle R et al. (OPTIMIST). Neurohospitalist 2020;10:11-15.



Process Change: 

Endovascular Therapy (EVT)

◼ SNACC Consensus Statement, endorsed by 

SVIN, SNIS, NCS, ESMINT

◼ LVO patients should be considered suspected 

COVID-19 until proven otherwise

◼ Enhanced airborne precaution should be maintained

◼ Low threshold for intubation/GA for procedure

◼ Monitored Anesthesia Care if available

◼ Use HEPA filter, negative pressure room if possible
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25Bhaskar et al. (REPROGRAM) Consortium Pathway.  Frontiers in Neurology 2020.
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The NEW Normal…
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The NEW Normal Part 2…
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Thank 

You


