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Dear Editor, 

We write to bring to cognisance, an incipient but interesting 
concern in interdisciplinary brain and cardiovascular science. 

Cardiocerebral infarction (CCI), the simultaneous (defined 
as occurring within 24 hours of each other) or sequential 
occurrence of acute myocardial infarction (AMI) and acute 
ischemic stroke (AIS), is a rare, multifactorial but highly lethal 
condition.1 In a recent Singapore registry of over 120,000 
patients with AMI or AIS, only 0.5% had synchronous CCI 
and 0.8% metachronous CCI.2 Nevertheless, CCI carries far 
higher 30-day mortality than isolated AMI or stroke.2 By 
definition, then, any condition that increases the risk of both 
stroke and myocardial infarction could plausibly precipitate 
CCI. SARS-CoV-2 infection (COVID-19) has been associated 
with both stroke and AMI, suggesting a potential role in CCI 
that merits urgent attention.1,2

COVID-19, Hypercoagulability and Vascular Risk
COVID-19 is now known to trigger a systemic pro-thrombotic 
state. Large-scale epidemiologic studies have demonstrated 
that patients with COVID-19 face a markedly elevated risk 
of cardiovascular events. For example, a population-based 
cohort in Sweden found that, in the first two weeks after 
COVID-19, the odds of AMI were ~3.4-fold and of ischemic 
stroke ~3.6-fold higher compared to matched controls.3 

Similarly, hospitalized COVID-19 patients have higher stroke 
rates than those with influenza.4 A recent meta-analysis of 
155 studies reported that individuals are roughly three times 
more likely to suffer a heart attack and three times more 
likely to suffer a stroke in the 14 weeks following COVID-19 
infection.5 These startling figures underline that COVID-19 
substantially heightens both cardiac and neurologic vascular 
risk.

Functionally, SARS-CoV-2 induces widespread endothelial 
injury and inflammation. Post-mortem studies have shown 
viral invasion of endothelium, lymphocytic endothelitis, 
and diffuse microvascular thrombosis in multiple organs.6 

Inflammatory cytokine release and neutrophil extracellular 
traps can sustain a hypercoagulable nidus even after 
acute infection.6,7 In one conceptual model, COVID-19–
triggered endothelial dysfunction creates a vicious cycle 
of arterial inflammation, platelet activation, and impaired 
fibrinolysis, predisposing to both macro- and microvascular 
thromboses.6,7 Thus, SARS-CoV-2 infection can in theory 
promote simultaneous or near-simultaneous arterial 
occlusions in the coronary and cerebral circulations.

Key proposed mechanisms linking COVID-19 to CCI 
include:

•	 Endothelial damage: SARS-CoV-2 infects endothelial 
cells via Angiotensin converting enzyme 2 (ACE2), causing 
dysfunction and a switch to a prothrombotic state.6

•	 Hyperinflammation and coagulopathy: Persistent 
cytokines (e.g. IL-6, TNF-α) and procoagulant factors (e.g. 
von Willebrand factor, NETs) promote clot formation in 
arteries.6

•	 Plaque destabilization: Systemic inflammation may 
destabilize atherosclerotic plaques, triggering plaque 
rupture in both carotid/cerebral and coronary arteries 
simultaneously although this is speculative.

•	 Cardiac effects: Myocardial injury or dysfunction from 
COVID-19 could itself generate ventricular thrombi or 
arrhythmias leading to stroke via embolism.7

Despite plausible biology, direct evidence linking CCI with 
COVID-19 is largely anecdotal. An important unresolved 
distinction is whether COVID-19 acts as a primary cause 
of CCI, an accelerant of pre-existing vascular instability, 
or merely an unmasker through heightened surveillance 
and hospitalization. Disentangling these roles is essential, 
as each carries different implications for prevention and 
anticoagulation strategies. The literature consists mostly 
of case reports and small series. A study reported five 
COVID-19–era patients presenting with simultaneous AMI 
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and AIS within one month.8 These patients required complex 
care (thrombolysis withheld, anticoagulation managed 
carefully) and suffered high morbidity/mortality. In their 
brief series, the authors hypothesized that inflammatory and 
immunological endothelial systemic damage from COVID-19 
might underlie the phenomenon.9 A 2023 systematic 
review identified only 12 published cases of cardio-cerebral 
infarction in COVID-19 patients.10 Two-thirds of these had 
truly simultaneous events; most were middle-aged men with 
vascular risk factors. Outcomes were uniformly poor (70% 
had lasting deficits; 1/10 died in that small cohort) (Figure).10

The Data Gap: Lack of Epidemiology and Autopsy Series
To date there are no large epidemiological studies or meta-
analyses explicitly quantifying COVID-19–associated CCI. 
Aside from isolated case descriptions, the incidence of CCI 
in COVID-19 is unknown. Existing stroke or AMI registries 
rarely capture dual infarctions, and published data come 
from heterogeneous sources (case series, narrative reviews, or 
overlapping cohorts). In the Singapore national registries, for 
example, only pre-pandemic and early-pandemic AMI/stroke 
cases have been analyzed for CCI incidence;2 no subgroup 
analysis on COVID-19 patients was reported. Likewise, meta-
analyses of COVID-19 complications have focused on stroke 
or AMI separately, not on combined events.

Postmortem studies could potentially reveal undiagnosed 
CCI, but published autopsy series have not systematically 
reported concomitant brain and heart infarctions. Most 
COVID-19 autopsies describe diffuse microthrombi, 
pulmonary emboli, myocarditis, and small strokes,6 but 
seldom focus on large-vessel infarctions in multiple organs. 
With only scattered reports (and in many regions few 
autopsies at all), it is impossible to know whether some 
fatalities were due to unrecognized CCI. Thus there exists a 
glaring paucity of data – no population-level risk estimates, 
no unified case definitions, and almost no pathological 
documentation of COVID-related CCI. Therefore, a 

connection has been suggested but there is currently limited 
evidence and more studies are needed.

A further reason why CCI data remain scarce is diagnostic 
masking. In patients with severe COVID-19 or those suffering 
profound neurological deficits from an AIS, the cardinal 
symptoms of AMI—chest pain, dyspnea, and haemodynamic 
compromise—may be obscured by the dominant clinical 
presentation. Conversely, altered consciousness or sedation 
may prevent patients from reporting ischaemic chest 
discomfort. This bidirectional masking likely leads to 
systematic under-ascertainment of dual events in routine 
clinical practice and in existing registries. To mitigate 
this, we advocate for standardised screening protocols in 
which all acute stroke patients with confirmed or suspected 
COVID-19 receive serial troponin measurements and a 
12-lead electrocardiogram at presentation and at 6 and 24 
hours; reciprocally, COVID-19 patients admitted with AMI 
should undergo neurological assessment and, where feasible, 
brain imaging. Such protocols would not only improve 
individual patient care but would generate the denominator 
data required for reliable epidemiological estimates of CCI 
incidence. Additionally, to determine whether COVID-19 
acts as a de novo trigger for CCI rather than merely an 
accelerant of pre-existing vascular disease, future studies 
must stratify patients by baseline vascular risk. The available 
anecdotal reports predominantly describe middle-aged men 
with established vascular risk factors; it remains unclear 
whether CCI can occur in younger, low-risk individuals 
without underlying atherosclerosis. Demonstrating CCI 
in such populations would provide stronger evidence that 
SARS-CoV-2 is capable of precipitating multi-territory 
arterial thrombosis independently of pre-existing disease, 
with important implications for primary prevention during 
future coronavirus outbreaks.

Implications and Recommendations
The potential for COVID-19 to trigger CCI has serious 
clinical implications. Neurologists and cardiologists must 
be alert to the possibility of dual events, as management 
(thrombolysis, anticoagulation, intervention) can be complex. 
For researchers, this gap highlights an urgent need. Possible 
steps include:

•	 Epidemiologic surveillance: Leverage large electronic health 
databases to identify patients with both stroke and AMI 
diagnoses within a short window of COVID-19 infection. 
International registries (e.g, biobanks, national cardiology 
databases) should consider extracting CCI events.

•	 Case series and cohorts: Prospective cohorts of hospitalized 
COVID-19 patients should report any simultaneous stroke 
and AMI. A standard definition (e.g. within 24 hours vs 1 
week) would aid comparability.

•	 Autopsy studies: Pathologists should document and 
report findings of macrovascular infarction in both brain 
and heart in fatal COVID-19 cases. Systematic complete 
autopsies (brain and heart examined) could reveal silent 
infarcts.

•	 Meta-analyses: A collaborative meta-analysis of reported 
cases could pool data on demographics, timing, and 
outcomes to generate hypotheses.

Figure. Schematic representation of the proposed pathophysiological 
mechanisms by which SARS-CoV-2 infection may lead to concurrent 
acute myocardial infarction and acute ischemic stroke (cardiocerebral 
infarction, CCI). Key pathways depicted include endothelial dysfunction, 
hypercoagulability, cytokine-mediated inflammation, and plaque 
destabilization.1-10 
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At present, our knowledge rests on logic and sparse case data: 
COVID-19 certainly raises stroke and MI risk individually,3,4 

and it is biochemically plausible it could cause both together. 
But calling COVID-19 a definitive cause of CCI would be 
premature without systematic evidence. We reverberate calls 
from experts that rigorous data collection is needed before 
drawing firm conclusions.8,10 Only then can we understand 
how often COVID-19 alongside other implicated factors, 
precipitate CCI, which patients are most at risk, and how best 
to prevent or treat this devastating syndrome.
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