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Exploring COVID-19 Polymorphisms in ACE and ACE2: Implications for 
Prognosis
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Department of Pathology, Kwame Nkrumah University of Science and Technology, Ghana

INTRODUCTION
Exploring COVID-19 polymorphisms in ACE and ACE2 genes has 
significant implications for understanding the virus’s impact 
and patient prognosis. Variations in these genes can influence 
how the SARS-CoV-2 virus interacts with human cells, affecting 
susceptibility and severity of the infection. Research indicates 
that certain polymorphisms may alter ACE2 receptor expression, 
potentially impacting viral entry efficiency. This genetic insight 
can help identify individuals at higher risk of severe outcomes, 
guiding personalized treatment approaches and preventive 
measures. Understanding these genetic variations is crucial 
for developing targeted therapies and improving prognosis for 
COVID-19 patients. As the COVID-19 pandemic has unfolded, 
researchers have delved into the complex interplay between 
the virus and human genetic factors, particularly focusing on 
polymorphisms in genes encoding angiotensin-converting 
enzyme (ACE) and angiotensin-converting enzyme 2 (ACE2). 
These enzymes play critical roles in regulating the renin-
angiotensin-aldosterone system (RAAS), which is implicated in 
cardiovascular and respiratory functions and has been identified 
as a key pathway for SARS-CoV-2 entry into human cells. ACE2, 
in particular, serves as the receptor through which SARS-CoV-2 
gains entry into host cells, facilitating viral replication and 
spread. Variations in the ACE2 gene, including single nucleotide 
polymorphisms (SNPs) and other genetic variations, have been 
hypothesized to influence susceptibility to COVID-19 infection 
and disease severity. Similarly, polymorphisms in the ACE gene 
have been studied for their potential impact on COVID-19 
prognosis, given their role in regulating levels of angiotensin II, 
a peptide involved in inflammation and vascular function.

DESCRIPTION
Research efforts have aimed to elucidate whether specific ACE 
or ACE2 polymorphisms could serve as prognostic predictors 
for COVID-19 outcomes, such as disease severity, progression, 

and mortality. Initial studies have yielded intriguing findings, 
suggesting that certain genetic variants may indeed influence 
susceptibility to infection, severity of symptoms, and response 
to treatment. For instance, some studies have identified ACE2 
polymorphisms associated with altered ACE2 expression levels 
or binding affinity to the SARS-CoV-2 spike protein, potentially 
affecting viral entry and replication efficiency. Variants affecting 
ACE expression levels or enzymatic activity have also been 
implicated in modulating inflammatory responses and vascular 
function, which are critical determinants of COVID-19 severity. 
However, the relationship between ACE/ACE2 polymorphisms 
and COVID-19 prognosis remains complex and multifactorial. 
Factors such as age, comorbidities, immune response 
variability, and viral variants also contribute significantly to 
disease outcomes, complicating the interpretation of genetic 
associations alone.  Moreover, population-specific differences 
in allele frequencies and genetic backgrounds underscore the 
importance of conducting diverse and inclusive genetic studies 
to better understand global patterns of COVID-19 susceptibility 
and severity. Moving forward, ongoing research efforts 
are essential to validate and expand upon initial findings, 
elucidating the precise mechanisms by which ACE and ACE2 
polymorphisms influence COVID-19 outcomes. This knowledge 
could potentially inform personalized medicine approaches, 
guiding risk assessment, treatment strategies, and public 
health interventions tailored to individuals based on their 
genetic profiles.

CONCLUSION
In conclusion, while ACE and ACE2 polymorphisms hold promise 
as prognostic indicators for COVID-19, further investigation 
is needed to fully comprehend their clinical relevance and 
utility in predicting disease outcomes. By leveraging genetic 
insights alongside clinical data, researchers can advance 
our understanding of COVID-19 pathogenesis and improve 
strategies for mitigating its impact on global health.


