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Effects of comorbidities on COVID-19
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Highlights 

 l Non-communicable diseases such as diabetes, hypertension, cardiovascular diseases and cancer result in 

higher risk of COVID-19 infection and severe disease.

l Chronic respiratory diseases may have a protective effect against coronavirus disease.

l Among the gastro-intestinal comorbidities, inflammatory bowel disease and Hepatitis B infection result 

in severe COVID-19.

Background

COVID-19 is a pandemic which has affected people 

across the globe (1). The majority recover on their 

own and do not need hospitalized treatment (2). 

However, a substantial proportion (24.3%) of the 

infected patients may become seriously ill resulting 

in a mortality rate of 6.4% (3). Furthermore, old aged 

people and those who have underlying medical 

conditions such as cardiovascular disease (CVD) and 

other non-communicable diseases (NCD) and 

metabolic diseases are at a higher risk of developing 

serious illness and complications related to COVID-

19 (2, 4). Similar presentations had been seen with 

past coronaviruses as well, where diabetes (11%) and 

CVD (8%) were prevalent with severe acute 

respiratory syndrome (SARS), and diabetes (50%), 

hypertension (50%) and CVD (30%) with Middle 

East respiratory syndrome (MERS), resulting in 

negative outcomes (5). 

Hypertension, diabetes and COVID-19

A systematic review has revealed that the most 

prevalent comorbidities among COVID-19 infected 

Chinese patients were hypertension (21.1%; 95% 

CI=13.0, 27.2%) and diabetes (9.7%; 95% CI=7.2, 

12.2%) (6). Similar results were obtained in another 
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study, where 16.9% and 8.2% of the COVID-19 

infected patients had hypertension and diabetes, 

respectively (7).  In addition, a study conducted in 

Wuhan, China (n=138) had shown that 31% suffered 

from hypertension and 58% of them required 

intensive care unit (ICU) care; and of the 10% 

suffering from diabetes,  22% of them needed ICU 

care, as it resulted in severe COVID-19 disease (8). 

Guan et al. (2020) (9) revealed similar results in a 

study among 1099 laboratory-confirmed cases of 

COVID-19 as well. It is known that the pathogenic 

coronaviruses bind to the target cells through 

angiotensin-converting enzyme 2 (ACE2) that is 

available in the epithelial cells of the kidney, lung, 

intestines, blood vessels and heart of humans (5, 10). 

It is believed that treatment with ACE inhibitors and 

angiotensin receptor blockers results in an 

overexpression of ACE2 among patients with 

diabetes and hypertension, facilitating the 

coronavirus infection and severe COVID-19 (8, 10-

11). However, there is no sufficient evidence to prove 

this hypothesis (12).  

Cardiovascular diseases and COVID-19

Cardiovascular disease was found to be another 

common comorbidity (8.4%; 95% CI: 3.8-13.8%) 

among the COVID-19 patients (6-7). It is also evident 

that patients suffering from CVD had more severe 

disease and negative outcomes of COVID-19 (5-8). 

In addition, several studies have shown myocardial 

injury associated with COVID-19. Aforementioned 

single center study among 138 hospitalized patients 

with COVID-19 in Wuhan, China reported that 

elevated cardiac biomarkers such as Troponin I, new 

ECG abnormalities and echocardiographic 

abnormalities were present among 7.2% of the 

patients; and among them, 22% required ICU care 

(8). COVID-19 infection aggravates the damage to 

the heart further (13). There is also evidence of a 

vicious cycle, where patients suffering from 

underlying cardiovascular metabolic diseases have a 

greater risk of developing severe stages of COVID-

19, affecting the prognosis of the disease. Although 

the exact pathophysiology is yet unknown, elevated 

levels of ACE2, ACE2 mediated direct myocardial 

involvement, impaired immune system functions 

resulting in a cytokine storm, cardiac myocyte 

apoptosis following hypoxia induced excessive 

intracellular calcium and older age are believed to 

predispose those with CVD to COVID-19 and 

associated severe disease (5, 14-15).

Chronic respiratory diseases and COVID-19

Contrary to the belief that patients with chronic 

respiratory diseases such as asthma and chronic 

obstructive pulmonary disease (COPD) would be 

more vulnerable to coronavirus infection and severe 

COVID-19 with negative outcomes, the reported 

prevalence of asthma and COPD have been lower 

than that of other NCDs such as hypertension, 

diabetes and CVD (16). According to Halpin et al. 

(2020) (16), the potential explanation to this scenario 

could be explained using several mechanisms: 1. not 

being diagnosed or poor reporting of the chronic 

respiratory diseases in contrast to other chronic 

diseases among patients with COVID-19, 2. the 

patient with chronic respiratory disease is protected 

from COVID-19 due to a diverse immune response 

produced by the underlying respiratory disease and 3. 

risk of symptomatic coronavirus infection and severe 

disease is reduced by their treatment for the 

underlying respiratory disease.

Gastro-intestinal comorbidities and COVID-19

Although COVID-19 may affect the management of 

patients with pre-existing digestive diseases, the 

impact of the spectrum of digestive conditions on the 

treatment and outcome of COVID-19 is yet to be 

understood. However, patients with inflammatory 

bowel disease (IBD) who are elderly, malnourished, 

on immunosuppressants, with underlying chronic 

diseases or pregnant are reported to be potentially at a 

higher risk of being infected with coronavirus (17). It 

is evident that severe COVID-19 causes liver injury 

and was common among those who had Hepatitis B 

infection (9, 14).

Cancers and COVID-19

A national analysis in China among 1590 laboratory-

confirmed cases of COVID-19 found that 1% (95% 

CI=0.61, 1.65) of the cases had a history of cancer, 

with lung cancer being the commonest type (28%) 
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(18). It is also reported that COVID-19 patients with 

cancer had a higher risk of severe disease and 

negative outcomes (39% versus 8%; Fisher's exact 

p=0.0003) and that they deteriorate more rapidly 

(median time to severe events 13 days (IQR: 6–15) 

versus 43 days (20–not reached); p<0.0001; hazard 

ratio 3.56; 95% CI=1.65, 7.69 after adjusting for age) 

compared to those without cancer. Further, it is 

shown that patients with a recent history (previous 

month) of chemotherapy or surgery (75%) had a 

higher risk of severe COVID-19 compared to others 

(43%) (adjusted odds ratio (aOR)=5.34; 95% 

CI=1.80, 16.18 adjusted for age, smoking history and 

other comorbidities). These findings suggest the 

requirement of more intense attention to cancer 

patients with COVID-19 including postponement of 

treatment for stable cancer (18). 

With this background, it is coherent that the presence 

of comorbidities has a considerable impact on the 

disease burden of COVID-19 infection.

Public health implications 

It is predicted that COVID-19 infection will last for 

another two years affecting people across the globe 

(19). Further, there is a rapid rise in the worldwide 

prevalence of NCDs as well (20). In this background, 

where it is evident that the presence of comorbidities 

increases the risk of coronavirus infection and results 

in severe COVID-19, stringent measures are called 

for at all levels of prevention (6).

Therefore, as a primary prevention measure, it is 

essential that people lead a healthy lifestyle including 

consumption of a healthy diet, being physically 

active, smoking cessation and abstinence of alcohol 

use. A healthy lifestyle among apparently healthy 

people as well as in those who are already diagnosed 

with NCDs will boost the immunity to fight against 

the coronavirus infection and thereby prevent severe 

disease. On the other hand, it is essential that patients 

with NCD take extra measures to protect themselves 

from being infected with coronavirus.

Knowledge on the association of comorbidities with 

COVID-19 is essential especially to the healthcare 

staff, so that more intense attention will be given to 

these patients, as they may present with atypical 

symptoms, severe underlying comorbidity and may 

even mask the symptoms of COVID-19 due to 

medications that they are on. Furthermore, proper 

clinical evaluation, staging and management of the 

underlying comorbidity and attention to the 

possibility of quick deterioration are of utmost 

importance in the clinical management to prevent 

further complications and negative outcomes from 

COVID-19 (21).

Gaps in knowledge

While commending on the various activities that 

have been implemented to prevent and control of 

COVID-19 in the country, it is important to note that 

published data related to comorbidities and COVID-

19 is minimal in Sri Lanka. 

With this evidence on major effects of comorbidities 

on COVID-19, it is recommended that patients with 

chronic diseases be advised to control their disease to 

prevent complications and coronavirus infection. 

Public health officials, policy planners and 

implementers should educate and promote the 

community to lead a healthy lifestyle to prevent and 

control comorbidities and to prevent coronavirus 

infection and severe disease. Paying intense attention 

to atypical presentation, disease progression and 

rapid deterioration of COVID-19 patients with 

comorbidities is recommended to prevent negative 

outcomes.
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