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Where are the missing stroke patients from the COVID-19 
pandemic and what are their outcomes?
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The novel coronavirus disease 19 (COVID-19) can attack the 
central nervous system, (Ellul et al., 2020; Mao et al., 2020) and 
increase the likelihood of poor outcomes, including mortality 
for stroke patients (Yamakawa et al., 2020). The delivery of care 
to stroke patients is also significantly affected by COVID-19 
(Liu et al., 2020; Markus and Brainin, 2020). A significant drop 
in stroke patient presentation to both outpatient clinics and 
admission to hospital during the COVID-19 pandemic has been 
reported across the world (Kansagra et al., 2020; Katsanos et al., 
2020; Liu et al., 2020; Zhao et al., 2020c; Zhao et al., 2020a). 
The drop in hospital admissions results in a lower number of 
patients receiving thrombectomy and intravenous thrombolysis. 
Using a national data registry in combination with a national 
survey, we found that stroke admissions decreased about 38% 
across China and as a consequence, the numbers of cases of 
patients for thrombolysis as well as thrombectomy dropped by 
around 25% respectively (Zhao et al., 2020c). An international 
survey demonstrated that in the countries participating, the 
number of stroke admissions dropped about 42% (Liu et al., 
2020). We have been proposing vigorous education programs 
to encourage stroke patients to come to hospitals for immediate 
care (Zhao and Liu, 2017; Zhao et al., 2018; Zhao et al., 2020c; 
Zhao et al., 2020a). It is critical to educate the public that stroke 
is such a devastating disease often causing death or lifelong 
profound disability. Many hospitals and clinics have adopted 
telemedicine to help patients to access proper stroke care in the 
middle of shutdown or partial shutdown of the outpatient clinics 
across the world (Zhao et al., 2020b). The sharp drop in stroke 
admissions is likely to be for one of two reason: a decrease 
in the proportion of stroke patients who failed to present for 
medical attention or a reduction in the incidence of stroke in the 
population. Recent studies have indicated that COVID-19 can 
induce stroke and the coexistence of COVID-19 often results in 
much more severe syndrome with a worse outcome (Ntaios et 
al., 2020). It seems unlikely that somehow COVID-19 caused 
a reduction in incidence, but it is possible that risk factors 
changed during quarantine periods possibly with less stress, 

less exposure to air pollution, or reduced risky behavior such 
as smoking and alcohol consumption. Our study indicated 
that the drop in stroke admissions was mainly caused by the 
unwillingness of the stroke patient to come to the hospital, in 
part due to poor awareness of the potential severity of stroke 
and fear of contracting COVID-19 from staff and other patients 
(Zhao et al., 2020c). Even if the incidence of stroke remained 
the same, the sharp drop in stroke patient admissions means 
many stroke patients did not receive proper medical care 
including thrombolysis and thrombectomy. So, the questions 
are what has happened to the missing patients and what has the 
impact been on their outcomes? 

There are two major types of strokes: hemorrhagic stroke and 
ischemic stroke, with around 80-90% being ischemic in the US 
and Europe and 60-70% in China (Writing Group et al., 2016). 
Hemorrhagic strokes may require emergency surgery. Patients 
presenting with hemorrhage often have headache combined 
with focal neurological deficits and because of the pain tend to 
present more promptly to the clinic than ischemic stroke patients, 
who are usually pain free. The drop in stroke admissions 
was mainly for ischemic strokes. The signs and symptoms of 
ischemic stroke vary widely, especially for those who have only 
mild or moderate stroke, making them potentially difficult to 
be recognized in a timely manner. Some of the signs of stroke 
can only be recognized or noticed by person nearby rather than 
the patient themselves. During the pandemic, because of self-
quarantine and social distancing, recognition by third parties 
may have been reduced contributing to the delay or absence 
of hospital presentation. Even if some mild symptoms or signs 
were recognized by somebody, the patient may have been 
less willing to call the emergency phone numbers (911 in the 
US and Canada, 999 in England, 112 in most of the European 
countries and 120 in China) and to be sent to the hospital to 
be evaluated for potential stroke. A recent report indicated that 
the drop in stroke admissions was mainly for mild or moderate 
strokes (Diegoli et al., 2020). These mild and moderate strokes 
could potentially recover spontaneously, however we know that 
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the natural history of stroke is often one where there are mild 
precursor symptoms that then deteriorate into severe symptoms 
without correct treatment. Transient ischemic attack (TIA) 
is a very mild form of stroke that completely resolves within 
24 hours but usually within just a few minutes. But again, 
the risk of a completed stroke after TIA is high with up to a 
third presenting with stroke in the month after the TIA. With 
proper diagnosis and prevention treatments this rate can be 
dramatically reduced. Therefore, proper preventive strategies 
should be in place to avoid such tragedies. 

There is little doubt that the reduction in stroke admissions 
and consequently effective prevention and treatment means 
that there are patients who have died unnecessarily or survived 
with preventable disability.  If this is correct we might expect to 
see an increase in demand for rehabilitation both as in-patients 
and in clinics where such facilities are available and affordable 
for the patients. Based on our personal communication, a 
significant increase in rehabilitation evaluations in such clinics 
has been observed. Unfortunately, there are likely too many 
patients in both high, middle, and low income countries who 
will have had neither adequate acute care nor any rehabilitation, 
and will therefore have their lives and those of their close 
family blighted. Therefore, well-designed studies are needed to 
confirm our hypothesis and mitigate the prolonged impact of 
COVID-19 on stroke care. 
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