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Chief complaint - timeline

March 12-22:  
high temperature and 

diarrhea May 4: progressive
psychomotor slowing-down May 17: 

Right arm and leg weakness

• Male, 64 y.o.
• Indipendent at instrumental and daily living activities
• Past medical history: diabetes mellitus from 2015



Neurological examination

Mental Status: alert, disoriented to place and time. Speech and thought process are slow.
Cranial Nerves: visual fields normal in all quadrants. Pupils are round, reactive to light and accommodation. 
Extraocular movements are intact without ptosis. Facial sensation is intact to bilaterally to dull, sharp, and light 
touch stimuli. Impaired facial muscle strength on the left side. 
Hearing is normal bilaterally. Palate and uvula elevate symmetrically, with intact gag reflex. Voice is normal. 
Shoulder shrug strong, and equal bilaterally. Tongue protrudes midline and moves symmetrically.
Motor: left arm and leg weakness.
Reflexes: Biceps, brachioradialis, triceps, patellar, and Achilles are 2/4 bilaterally. No clonus. Plantar reflex is 
downward bilaterally.
Sensation: Sensation is intact bilaterally to pain and light touch. Two-point discrimination is intact.
Cerebellar: Finger-to-nose and heel-to-shin test normal bilaterally. 

Other information: headache. 



FLAIR MRI sequences 



• Direct and indirect endothelial toxicity: the former via direct endothelial cell invasion; the latter
through a combination of systemic factors including prothrombotic factors, inflammatory cytokine
production, activation of coagulation cascades, and complement-mediated microvascular
thrombosis (Ronaldson and Davis, 2017, Keep, et al., 2008). Disruption of tight junction protein
complexes would occur, leading to blood brain barrier compromise and ICH (Ronaldson and Davis, 
2017, Keep, et al., 2008).

• A disruption of the renin-angiotensin system (RAS). The RAS has distinct regulatory pathways in both
the periphery and the brain, which could be impacted by SARS-CoV-2 via down regulation of 
endothelial ACE2 receptors, leading to cerebral blood flow dysautoregulation (Divani et al., 2020, 
Zhang et al., 2020 Apr 1). 

Possible mechanisms of ICH in COVID-19 











Nat Rev Neurol . 2020 Nov;16(11):636-644

Possible mechanisms underlying neurological manifestations in 
patients with SARS-CoV-2 infection



Stroke has been reported among the most frequent neurological 
features of coronavirus viremia, complicating 2.8% of COVID-19 patients, 
according to a recent report from three hospital in Wuhan, China. 

Previous studies have suggested that bacterial and/or viral infection, may 
be a trigger for acute ischemic stroke, probably related to the 
prothrombotic effect of the inflammatory response



STROKE in COVID-19In a retrospective study of 214 hospitalized 
COVID-19 patients from Wuhan, 5.7% of the 
severe patients suffered a stroke (Mao L. et al. 
2020).

A further single centre retrospective study of 
221 admitted COVID-19 patients in Wuhan, Li et 
al. (Lancet, 2020) found that 13 patients (5.9%) 
developed acute cerebrovascular events. 





Jillella DV, Janocko NJ, Nahab F, Benameur K, Greene JG, et al. (2020) Ischemic stroke in COVID-19: An urgent need for early 
identification and management. PLOS ONE 15(9): e0239443. https://doi.org/10.1371/journal.pone.0239443

The Neuroradiological Findings in COVID-19 related Stroke
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Presentation Notes
A: MRI of the brain showing areas of infarction in the right corpus callosum and left temporal lobe on the diffusion-weighted sequence. B: CT brain showing hypodensities in the bilateral middle cerebral artery territories. C: MRI brain showing a right-sided temporal lobe infarction on the diffusion-weighted sequence. D: CT head showing hypodensity in the left anterior cerebral artery territory. E: MRI brain showing areas of infarction in the left frontal and right temporal lobes on the diffusion-weighted sequence. F: CT head showing hypodensities correlating with infarctions in the left parietal and occipital lobes. G: CT head showing a hypodensity in the left temporal lobe. H: CT head showing a large infarction in the right middle cerebral artery territory. I: MRI brain showing area of infarction in the left superior cerebellum on the diffusion-weighted sequence. J: MRI brain showing areas of infarction in the right corona radiate and left parietal lobe on the diffusion-weighted sequence. K: CT head showing a hypodensity in the left frontal lobe in the middle cerebral artery territory. L: CT head showing bilateral infarctions involving the anterior and posterior circulations. M: MRI head showing bilateral frontoparietal centrum semiovale/corona radiata infarctions on the diffusion-weighted sequence.



Is SARSCOV-2 related to Stroke?



Hospitalisation of COVID-19 related Neurological Syndromes



Dati riferiti al 30 aprile 2020
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I pazienti COVID+ avevano una maggiore prevalenza di stroke ischemico, delirium e meningo/encefaliti.



Increased incidence of stroke? Still a very debated issue



Risk of Ischemic Stroke in Patients With Coronavirus 
Disease 2019 (COVID-19) vs Patients With Influenza.  
Merkler et al., JAMA Neurol. 2020;77(11):1366–1372.





• In an unadjusted analysis, patients with 
COVID-19 were more likely to have an 
acute ischemic stroke than patients 
with influenza, also after adjustment for 
age, sex, and race (OR, 7.6; 95% CI, 2.3-
25.2). 

• The association between COVID-19 and 
acute ischemic stroke persisted across 
multiple sensitivity analyses, with the 
magnitude of relative associations 
ranging from 4.0 to 9.3, even when 
adjusted for the number of vascular risk 
factors and ICU admissions (OR, 4.6; 
95% CI, 1.4-15.7).



Is stroke in COVID-19 different?

High frequency of large-vessel disease?

Pezzini et al- submitted
Multi-centre study 174 stroke 65 positive 

Association with LAC?

Worse neurological admission and prognosis 
High mortality rate 10-30% according  to different series

Higher prevalence of atrial fibrillation

Large consortia are neede





Are COVID-19 Stroke patients
adequately treated?



How manage stroke in COVID-19?

Kansagra et al 2020

Early management and Care

Endovascular treatments and 
Thrombolysis  are NOT 
controindicate



Matthew S. Smith. Stroke. Endovascular 
Therapy for Patients With Acute Ischemic 
Stroke During the COVID-19 Pandemic: A 
Proposed Algorithm, Volume: 51, Issue: 6, 
Pages: 1902-1909, DOI: 
(10.1161/STROKEAHA.120.029863) 

© 2020 American Heart Association, Inc.



With the outbreak of COVID-19, many extreme measures have been taken to contain 
the spread of the disease, which include converting general medical wards to 
quarantine wards for patients who contracted the disease, locking down the 
communities, suspending routine outpatient clinics, stopping all elective procedures, 
and providing treatment only for very highly selective cases

Normal medical care across the world has been seriously impaired with stroke being at 
the forefront given that it is the top cause of death and disability. 

Many stroke centers across most countries have greatly reduced functioning because of 
fear of in-hospital cross infection and lack of experienced stroke care experts. 

Some data showed that the number of thrombectomies decreased by 50% in the first 
month after the outbreak



The COVID-19 pandemic presents substantial challenges for acute stroke treatment.
Not only do patients with COVID-19 seem to be more vulnerable to cerebral 
ischaemia, but the need to screen patients with acute stroke for COVID-19 symptoms 
and impose additional protective measures to promote infectious control in the 
ambulance and neuroangiography suite and on hospital wards carries the risk of 
substantial treatment delays.



COVID-19-related challenges in EVT workflows

Ospel, J.M., Goyal, M. Endovascular stroke treatment during the COVID-19 pandemic. Nat Rev Neurol 16, 351–352 (2020)



Strategies to be implemented to ensure that stroke patients do not suffer as a 
consequence of emergency response to epidemics taking priority

• The establishment of stroke networks and care systems able to deliver high-quality emergency 
stroke care at all times but particularly at times of crisis.

• The establishment of centralized stroke treatment centers where sufficient stroke care resource 
can be secured. Although there is a strong case for such centers to be the system of care at all 
times, it is particularly important at times of medical crisis to have services that can continue to 
function. 

• Inform the emergency medical system and the public that these centers will be protected and will 
remain fully operational even during crises.

• Improve education of health professionals and the public, especially those who are at high risk 
of stroke, to recognize stroke and call emergency medical services immediately to be taken to one 
of the designated stroke centers so as to avoid significant delay in transferring patient from one 
hospital to the other.



What’s the reality?
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A European Survey on STROKE Management during the COVID-19 first Outbreak



Median time intervals per week after announcement of lockdown for different 
performance measures









Although time from stroke symptoms onset to baseline 
brain imaging did not differ in the 2 groups, the median 
time from stroke symptoms onset to femoral puncture 
was longer in the COVID-19+ group than in the COVID-
19- group (270 [IQR, 270 – 540] minutes vs 222.5 
[IQR, 150 – 290] minutes; p = 0.030) and so was the 
median time from femoral puncture to recanalization (42 
[IQR, 39 – 51] minutes vs 38 [IQR, 22 – 40] minutes; p = 
0.026). 



Stroke in COVID19: predictors of 
outcome
The complex interplay between aging, frailty, delirium and brain



Clinical characteristics and outcomes of inpatients with neurologic disease and COVID-19 in 
Brescia, Lombardy, Italy. Neurology. 2020 Aug 18;95(7):







• Non-survivors were older, had a higher quick Sequential Organ Failure 
Assessment (qSOFA) score and increased serum concentration of LDH on 
admission. 

• Conversely, apart for a more severe stroke presentation of COVID-19+ 
patients (NIHSS score, 15 [8-22] vs 6 [2.75-12.0]; p=0.013), the two 
groups did not differ in stroke characteristics.

• On multinomial logistic regression analysis including the NIHSS 
score, age, qSOFA and serum LDH levels, increasing age (OR, 1.09; 95% 
CI, 1.00 – 1.19 per year increase) and higher qSOFA score (OR, 5.71; 95% 
CI, 1.56 – 20.84) were independently associated with in-hospital 
death, while there was a trend towards association for serum LDH levels 
(OR, 1.00; 95% CI, 1.00 – 1.008). 

• Conversely, baseline NIHSS score had no influence on in hospital outcome 
(OR, 1.06; 95% CI, 0.96 – 1.18).



The role of Frailty and Multi-
Morbidity



International Journal of Infectious Diseases DOI: (10.1016/j.ijid.2020.10.071) 

Risk factors for death in adult COVID-19 patients: Frailty predicts fatal outcome in older patients
Sara Tehrani, Intern. J. Inf. Dis., 2020 oct, 29 

We found that 90% of fatal cases occurred among patients aged 65 years or older, where the death rate 
was as high as 44% (63 of 143 patients). In our multivariate analyses among older patients, age was not 
associated with death when data were adjusted for relevant comorbidities and frailty
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Kaplan–Meier survival analyses in relation to Clinical Frailty Scale (CFS) category in patients aged 65 years or older.






Marengoni A et al., In press

Frailty is the strogest predictor for survival in hospitalised COVID-19 patients





CONCLUSION

• Both ischemic and hemorrhagic stroke are a rather frequent
complication of COVID-19

• Stroke might occur before the onset of COVID-19 and represent the 
first manifestation of the infection

• Stroke might also follow for weeks a previous SARS-COV2 infection
• Stroke is per se a risk factor for COVID-19 severity
• COVID-19 related stroke patients are at higher risk for poor prognosis

and higher lethality, even controlling for multi-morbidity and frailty
• COVID-19 stroke should be guaranteed the same treatments and 

cares of non COVID-19 stroke
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