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A B S T R A C T  

The COVID-19 (corona virus disease-2019) infection produces detrimental effect on vital organs of the human body 

leading towards mild to severe organ damage. The most drastic effects associated with COVID-19 infection include 

respiratory failure, cardiac arrest, liver injury and brain damage. The drugs which are used for the treatment of novel 

coronavirus are also associated with various side effects, which may prove fatal during treatment. This viral infection 

also reduces patients’ immunity by binding with ACE2 (angiotensin-converting enzyme 2) receptors and modulates 

immune responses. Older people are particularly at a greater risk. The literature selected for this narrative study was 

searched and collected from two databases, Google Scholar and PubMed by using specific key words, from March 2020 

to June 2020. The objective of this study was to increase understanding about COVID-19, particularly its effects on vital 

organs so that a better treatment strategy can be established. 
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I n t r o d u c t i o n  

About 82% gene sequence of 2019 Novel 

Coronavirus or SARS-CoV-2 (Severe Acute 

Respiratory Syndrome-Coronavirus 2) resembles 

SARS-CoV (Severe Acute Respiratory Syndrome-

Coronavirus) and 50% with Middle-East Respiratory 

Syndrome Coronavirus (MERS-CoV).1 Generally, 

COVID-19 is a reversible disease with 0.1 to 25% case 

fatality ratio globally.2 In COVID-19, death usually 

occurs due to massive alveolar destruction and 

respiratory failure.3 These patients suffer either a  

 

direct liver injury by viral invasion of cells or an 

indirect injury due to hepatotoxicity from drugs used 

in treatment.4 Studies reveal that SARS-CoV2 has 

potentially deleterious effects on central nervous 

system as well.5 According to WHO, there have been 

about 21294845 confirmed COVID-19 cases 

worldwide, including 761779 deaths till submission 

of this review. Although this virus can infect all ages, 

but children, elderly and people with comorbidities 

are at greater risk.6 Literature search for this 

narrative review was done mainly from two 
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databases (Google Scholar and PubMed) by using 

specific key words in English, from March 2020 to 

June 2020. Key words/phrases used included 

“Coronavirus”, COVID-19”, “SARS-CoV”, “SARS-CoV-

2”, “Organ damage in COVID-19”, “Liver and COVID-

19”, “CVS and COVID-19”, “Respiratory System and 

COVID-19”, “CNS and COVID-19”, and “Angiotensin-

Converting Enzyme 2”. The objective of this study 

was to increase understanding about COVID-19, 

particularly its effects on vital organs so that a better 

treatment strategy can be established.  

Cardiovascular System (CVS) 

Novel coronavirus and MERS-CoV produce similar 

pathogenicity. Cardiac injury produced by novel 

coronavirus infection was reported in 5 of 41 earliest 

patients in Wuhan.3 According to NHC (National-

Health Commission, China), the coronavirus patients 

first complained about chest tightness and heart 

palpitations before the onset of typical symptoms 

such as shortness of breath, flu, cough, fever and 

sore throat.  

Death in many COVID-19 patients has been reported 

due to cardiac arrest and heart damage during 

hospitalization.7 A survey-based data collected from 

25 patients, who had recovered from SARS-CoV-2 

infection, showed CVS abnormalities in 44% 

patients. These patients exhibited an abnormal 

biochemical profile, indicating high levels of serum 

free fatty acids (FFA), lysophosphatidyl 

ethanolamine (LPE), lysophosphatidylcholine (LPC) 

and phosphatidylglycerol (PG) as compared to 

normal individuals.8 Because the structure of SARS-

CoV-2 is similar to SARS-CoV, there is a possibility of 

similar behavior in affecting CVS. People with 

comorbidities of CVS are at a higher risk and the 

death rate is also found to be high in such patients. 

Therefore, patients already suffering from CVS 

complications must be monitored carefully during 

treatment and given special care.7 During treatment, 

the administration of antiviral drugs should also be 

carefully monitored because these drugs can lead to 

arrhythmias, cardiac insufficiency and other related 

complications.9 

Liver 

The chances of hepatic disturbance due to COVID-19 

infection are high, probably due to the attack of 

SARS-CoV-2 on liver cells or adverse effects of the 

medicines taken by the patients.4 Liver injury has 

been described in a patient infected with novel 

coronavirus.10 In another study, elevation of AST 

(aspartate aminotransferase), a biomarker of liver 

injury, was recorded in 8 of 13 patients infected with 

SARS-CoV-2 in the intensive care unit. It was 

observed that the severe cases are more prone to 

liver injury than milder ones.7 Approximately 2–10% 

of patients with novel coronavirus infection present 

with diarrhea, and SARS-CoV-2 RNA has been 

detected in stool and blood samples.11 However, the 

pathological investigation of hepatic tissues of a 

dead coronavirus patient showed no viral inclusions 

in the liver.11 

Drugs used in the treatment of COVID-19 may also 

produce hepatotoxicity. In addition, the immune-

mediated inflammation, including pneumonia-

associated hypoxia and cytokine storm might also 

cause liver injury in corona patients.7 The medicines 

being used to combat novel coronavirus like 

lopinavir, oseltamivir, ribavirin, ritonavir, 

hydroxychloroquine sulfate, chloroquine 

phosphate, and azithromycin are metabolized 

within hepatic cells. The hepatotoxicity associated 

with coronavirus can disturb the metabolism of 

these drugs leading to their higher concentrations in 

plasma causing increased chances of toxicity.12 

 

Central Nervous System (CNS) 

Many studies have shown the existence of SARS-CoV 

in CNS, where most of the viral strains are found in 

nerves.13-15 An experimental study has also revealed 

that when SARS-CoV and MERS-CoV are given 
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intranasally, these can enter into the brain via the 

olfactory nerves and spread rapidly to brain niches, 

specifically in the brainstem and thalamus.16 

Surprisingly the MERS-CoV strains were isolated 

from only brain (not in lungs), and  the brainstem 

appeared to be the most prominent site of  infection 

by SARS-CoV-2.16,17 The actual route of entry of viral 

strains into CNS is still not clear, however some 

evidence suggests SARS-CoV strains first permeate 

into peripheral nerves, and then enter CNS via 

synapse-connections.18,19 Collectively, the 

neuroinvasive tendency is a common property of 

coronaviruses and due to similarity between SARS-

CoV2 and SARS-CoV, it is possible that SARS-CoV2 

also possesses the same potential. Thus, the virus 

enters into the brain and damages the medullary 

neurons. Some neurological symptoms observed in 

patients of COVID-19 in a study are headaches, loss 

of smell and taste, vomiting and nausea.5 

Respiratory System 

The novel coronavirus shows great resemblance 

with Middle-East Respiratory-Syndrome (MERS) and 

SARS-CoV infection.20 In a study the histological 

features exhibited bilateral alveolar damage and 

multinucleated-syncytial cells in alveolar spaces, 

which was a clear indication of viral infection.11 

COVID-19 infection and ACE-2 receptor interaction 

Angiotensin-converting enzyme 2 (ACE2) is an 

aminopeptidase that plays a very important role in 

immune and cardiovascular system. ACE2 has 

diverse functions. Most importantly this enzyme 

participates in the regulation of heart functions and 

has been implicated as a key receptor for binding of 

CoVs (coronaviruses) such as SARS-CoV2 and SARS-

CoV. The SARS-CoV2 contains various proteins on its 

surface in a spike-like form and the infection of SARS 

CoV2 is stimulated when these viral proteins interact 

with ACE-2. This interaction creates harmful effects 

on patients’ immune system and CVS.21 SARS-CoV2 

mainly destroys alveolar cells which leads to 

respiratory symptoms.7. 

Limitation: This review included studies till June 

2020, a lot of research must have been available till 

the publication of this manuscript.  The element of 

bias cannot be ruled out because of unsystematic 

selection procedure inherent of the narrative 

reviews. 

C o n c l u s i o n  

The current form of coronavirus is capable of 

destroying vital organs of human body. The heart, 

liver, CNS and lungs are more prone to the attack of 

this virus. Now, COVID-19 infection has become a 

global threat and it has spread worldwide. The 

population of some countries is at greater risk 

because of low levels of immunity owing to poor 

socioeconomic conditions. In many countries the 

biological researchers are struggling to combat 

COVID-19 infection. The Pakistani researchers 

should also play their part and should present their 

research initiatives to the Government. The 

government of Pakistan needs to set up proper 

research centers for this purpose so that we may 

have better treatment options not only for local 

community but also for the world in future. 
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