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tAble 1. Relative frequency and Outcome according to cardiovascular risk factors (those data are extrapolated from mainly small 
studies8,14,15,17,36-38
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Death

Outcome 
Alive

Cardiovascular disease 4.0-14.6% 5.8% 1.8% 16.2% 5.7% 25.0% 10.8%

Arterial Hypertension 6.5-34.7% 15.4-58.3% 14.3-21.6% 23.7% 13.4% 48.1% 23.4%

Diabetes Mellitus 7.3-19.5% 22% 5.9% 16.2% 5.7% 31.0% 13.0%

Smoking 5.8-40% 0% 3.0% 22.0% 14.0% 9.3% 4.4%

Cerebrovascular disease 1.4-8.0% 16.7 1.0% 2.3% 1.2% 10.3% 6.1%

iCU: intensive Care Unit

Health Commission (nHC) of China demonstrated that 
35% of patients diagnosed with COViD-19 had arterial 
hypertension and 17% coronary heart disease; while, a 
recent meta-analysis of eight studies from China including 
46,248 infected patients revealed as the most prevalent 
comorbidities for more severe clinical course the exist-
ence of arterial hypertension (17±7%, 95% Ci 14-22%) 
and diabetes mellitus (8±6%, 95% Ci 6-11%), followed by 
cardiovascular disease (5±4%, 95% Ci 4-7%)9,14. in addition, 
it could be hypothesis that when the virus uses ACe2 
there is a negative feedback to ACe-1 activity, leading to 
increased release of bradykinin, which along with sub-
stance P accumulate in the upper and lower respiratory 
tracts stimulating prostaglandins which also have effect 
on the lungs and also increase the cough reflex. This may 
be the initial mechanism of COViD-19, by further down 
regulating ACe1 activity and increasing substrate P; while 
in parallel bradykinin is increased leading to the crosstalk 
of kallikrein-bradykinin which also has impact on hemo-
static system. Genetic polymorphisms may also play a role, 
as the degradation of bradykinin in circulation is much 
faster than that of ACe DD genotypes. These genotype 
prophylactic peptides appear to contribute to reducing 
respiratory concentrations of substance P and bradykinin. 
When the virus enters the cell via ACe2, causes exaggera-
tion of inflammation. in contrast to bradykinin receptor 2 
(B2), the B1 receptor on endothelial cells is upregulated 
by proinflammatory cytokines. As, there is lack of ACe2 
to inactivate the ligands of B1, the lung environment is 
prone for local vascular leakage leading to angioedema. 
This can be featured early explaining the drowning feeling, 
along with the typical CT scans (figure 1). 

cardiovascular effects

Due to the incremental role between COViD-19 infec-
tion and ACe2 activity, there are significant implication for 
cardiovascular complications. first, those patients with 
COViD-19 and preexisting CVD have an increasedrisk of 

severe disease and death (Table 1). Second, infection has 
been associated with multiple direct and indirectcardio-
vascular complications including acute myocardial injury, 
myocarditis, arrhythmias and venousthromboembolism. 
Third, therapies under investigation for COViD-19 may have 
cardiovascular sideeffects. Additionally, the response to 
COViD-19 and the significant attention that is given for 
this medical condition, may compromise the rapid tri-
age of non-COViD-19 patients with other cardiovascular 
conditions3.

Myocardial injury, in the form of acute myocarditis, 
usually defined by an increase in serum troponin levels 
can be found in patients with COViD-19 infection. in a 
meta-analysis of 4 studies including a total of 341 patients, 
standardized mean difference of cardiac troponin i levels 
were significantly higher in those with severe COViD-19 
related illness compared to those with non-severe disease 
(25.6, 95% Ci 6.8-44.5)15-16. furthermore, acute cardiac 
injury,defined with cardiacbiomarkers elevations to > 
99th percentile of the upper reference limit, electrocar-
diographic andechocardiographic abnormalities, is highly 
prevalent in patients with COViD-19 and is associated 
withmore severe disease and worse prognosis. it has been 
estimated that such injury occurs in 7-17% of hospitalized 
patients andit is significantly morecommon in patients 
admitted to the critical care units and among those who 
died (59% vs.1%, p<0.0001)4-5. However, troponin levels 
can be exacerbated in patients with renal insufficiency 
dueto delayed excretion, which is common in patients 
with advanced disease. Cardiac Magnetic resonance 
imaging may be useful in differentiating ischemic form 
non-ischemic origin of troponin elevation in those patients. 
fulminant myocarditis may present a rare complication 
of COViD-19 infection, while myocardial infarction with 
nonobstructive coronary arteries(MinOCA) cases have also 
been described17. Patients with history of cardiovascular 
disease seems to be more susceptible to heart injury, as 
nearly 30 and 60% of critical ill patients with myocardial 




