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Introduction
Coronavirus disease 2019 (COVID-19) is an infectious disease 

that is exposed from the severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), a novel coronavirus first detected in 
Wuhan, Hubei, China in December 2019 [1]. It bears single stranded 
enveloped positive sense RNA with four major structural proteins, 
e.g, spike (S), nucleocapsid (N), membrane (M), and envelope (E) 
protein [2] (Figure 1).

COVID-19 is closely related with SARS, and like most SARS 
they typically affect respiratory system in human. The infection 
starts with mild flu-like symptoms or no symptoms, and further 
progress to severe [3]. For the present global pandemic it is a 
burning time to understand the transmission and the effect of 
virus. This virus has been reported in almost 220 countries,  

 
areas or territories; 62,363,527 cases have been confirmed with 
1,456,687 deaths as November 30, 2020 [4]. WHO is working in 
collaboration with different professionals including scientists to 
formulate effective vaccine(s). Currently more than 100 COVID-19 
vaccine candidates are under development and human trial phase 
[5]. Current evidences suggest that COVID-19 may spread between 
people through direct, indirect (through contaminated objects or 
surfaces), or close contact with the infected person. They released 
from the mouth or nose when an infected person coughs, sneezes, 
speaks etc. 

COVID-19 patients usually develop mild to moderate illness 
and recover without hospitalization. In the majority of the cases 
i.e. 80% exhibit mild symptoms, 14% have pneumonia, 5% suffer 
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from organ failure and in 2% cases show fatal [4,5]. The normal 
symptoms of COVID-19 are fever, dry cough, loss of taste or smell 
and tiredness. Severe symptoms are difficulty in breathing, muscle 
pains, chest pain, loss of speech or movement etc. [6]. People with 
mild symptoms who are otherwise healthy may manage their 
symptoms at home. But elder people without or with co-morbidities 
i.e., hypertension, diabetes, cardiac problems, respiratory issues 
and individuals on immune suppressing medications are at 
higher risk [7]. About 20% of COVID-19 infected people require 
hospitalization to treat pneumonia, and many need assistance of 
oxygen. In about 5% of cases the pneumonia becomes so severe, 
patients need to admit in intensive care for breathing support [8]. 
Symptoms of COVID-19 infected patients are observed within 2-14 

days after exposure [9]. 

Fatal Effects on Different Organ Systems in 
COVID-19 Patients

Deceased person from COVID-19 usually showed severe 
pneumonia or acute respiratory distress syndrome (ARDS). The 
virus causes inflammation in the small capillaries or blood vessels 
leading to blood clots and damage different organs. In some cases, it 
can affect blood, digestive tract and immune system, causes multiple 
organ failure and resulting in death. Most critical patients showed 
signs of organ functions damage, including ARDS in 67%, acute 
kidney injury (AKI) in 29%, cardiac injury in 23%, liver dysfunction 
in 29%, and pneumothorax in 2% [10]. The organs mostly affected 
in COVID-19 patients are (Figure 2):

Figure 1: A typical picture of SARS-CoV-2.

Figure 2: The possible affected organs in COVID-19 patient.
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Lung
At the primary stage of an infection, the novel coronavirus 

can affect the respiratory tract. In lung, the alveolus is involved 
to transfer oxygen to the blood vessels. The blood vessels or 
capillaries carry oxygen to RBCs to deliver oxygen to all internal 
organs. After entering either through nose or mouth, the virus 
makes its way down into the alveoli and begins to cause injury to 
the respiratory system [11]. In alveoli, they use distinctive spike 
proteins (S) to capture cells, then the viral proteins bust into cells 
through angiotensin converting enzyme 2 (ACE2) receptors which 
play role to control blood pressure and electrolytes. ACE2 receptors 
are present in the lungs, throat, gut, heart muscle, and kidneys [12]. 
In COVID-19, the wall and lining of the alveolus and capillaries are 
disrupted. The debris from the damage accumulates on the alveolus 
wall and thickens the lining, resulting the transfer of oxygen to RBC 
is impaired. Thus, a person often needs supplemental oxygen and 
very close monitoring in hospital [13]. 

Skin
In COVID-19 patients, skin appearances are also observed as 

rashes which can start at the onset of symptoms, but may also appear 
after a patient’s hospitalization. The rashes look like widespread 
flat, pink scaly patches and raised spots. They may appear in 
clusters on all sides of the arms, legs, hands, and feet, or may be 
widespread over the body. Some patients also experience itchiness 
on the skin, develop hive-like lesions and widespread blisters. Skin 
rashes are related to vascular insufficiency in COVID-19 patients. 
This means the patients are not getting enough blood flow to the 
skin due to clots (thrombosis) in the skin’s blood vessels. A patient 
having mild effect for COVID-19 infection shows perniosis-dusky or 
purple flat patches on the tips of the fingers or toes, moderately 
ill patient shows maculopapular rashes-flat and raised skin lesions 
and critically ill patient show acral or distal digital gangrene-dead 
tissue on the fingers or toes [14]. 

Brain
In Wuhan, China, 36% of 214 patients experienced neurologic 

complications. Sherry Chou reported that COVID-19 patients feel 
some disturbances in brain but enough is not known till now. 
Headache is another possible neurological symptom of COVID-19 
listed by the CDC. Koralnik points to the possibility that a primary 
infection could take place in the brain stem. Injury to the brain and 
nervous system could also be a result of a cascade effect from loss of 
oxygen from damaged lungs that leads to multisystem organ failure 
[15]. COVID-19 is one of the most clot-causing diseases that can 
lead to life-threatening conditions i.e. strokes. Early data from China 
and Europe focused on this complication, and presently several 
hospitals in U.S. are starting to observe this incident [16]. Still, 
experts are unable to find the exact cause of strokes in coronavirus 

patients. A specific set of antibodies known as autoantibodies 
attack its own blood vessel cells, that may be partly responsible for 
the clotting risk associated with this disease [17].

Taste Gland
The olfactory cell types in the upper nasal cavity are most 

vulnerable to infection by SARS-CoV-2. However, the olfactory 
sensory neurons do not express the gene that encodes the ACE2 
receptor, entry point of SARS-CoV-2 to human cells. Instead, 
ACE2 is expressed in cells that provide metabolic and structural 
support to olfactory sensory neuron. The findings suggest that 
the infection of non-neuronal cell types may be responsible for 
anosmia in COVID-19 patients. The virus changes the sense of smell 
in patients not by direct infections in neurons but by affecting the 
function of supporting cells. Datta et al. observed that ACE2 gene 
and transmembrane protease serine 2 (TMPRSS2) are widely 
distributed in cells of the human respiratory tract, those encode the 
main receptor protein by which COVID-19 enters into human cells. 
The analyses revealed that both ACE2 and TMPRSS2 are expressed 
by cells in the olfactory epithelium. They suggested that COVID-19 
related anosmia may arise from a temporary loss of function of 
supporting cells in the olfactory epithelium, which indirectly causes 
changes to olfactory sensory neurons [18]. 

Heart
COVID-19 patients develop some heart problems including 

arrhythmias [19]. The virus may cause serious cardiac 
complications long after a patient has recovered from coronavirus. 
But the mechanism of heart damage is currently unclear. A report 
in the beginning of epidemic stated that the extent of cardiac injury 
among 41 patients hospitalized in Wuhan, China: 5-12% had 
signs of cardiovascular damage [20]. They had elevated levels of 
cardiac troponin, a protein released in blood by the injured heart 
muscle. Some reports feature clinical scenarios in which patients 
initial symptoms were cardiovascular rather than respiratory 
distress. Although experts don’t yet have conclusive data on the 
percentage of patients who have heart damage for COVID-19 
infections, estimates around 25-30% [21]. People with preexisting 
heart disease are at a greater risk for severe cardiovascular and 
respiratory complications by this virus. In people with existing 
heart-vessel blockages, infection, fever and inflammation can 
destabilize previously asymptomatic fatty plaques inside the heart 
vessels. Some people may experience heart damage that mimics 
heart attack injury even if their arteries lack the fatty, calcified flow-
limiting blockages known to cause classic heart attacks. Fever and 
inflammation accelerate heart rate and increase metabolic demands 
on many organs including heart. The stresses are compounded 
if the lungs are infected and incapable of exchanging oxygen and 
carbon dioxide optimally. This impaired gas exchange can further 
diminish oxygen supply to the heart muscle.
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Kidney
The kidney damage is presented by AKI, mild proteinuria, 

hematuria, or slight elevation of blood urea nitrogen (BUN) and 
creatinine. The presence of higher concentrations of virus may 
lead to renal damage. Clinical studies observed renal failure in 
50% patients in ICU, and around 5-10% patients for dialysis [22]. 
AKI is more common among patients with more severe diseases, 
particularly in those recovering in the ICU [23]. The people are 
mostly at risk for AKI with COVID-19 infection are people with 
diabetes, high blood pressure and chronic kidney disease [24]. 
Detection of coronavirus in the kidneys and urine of patients with 
SARS-CoV and SARS-CoV-2 supports the theory that the virus can 
directly damage kidneys [25]. In one autopsy in kidney transplant 
patients who died of COVID-19, viral inclusion structures were 
found in the endothelial cells of the kidney [26]. Viral infection 
could induce tubular damage through the deposition of MAC 
complex on tubules and infiltration of CD68+ macrophages in the 
tubule interstitium. The virus can also force its way into the kidney 
by binding directly to kidney receptors [27]. In the most extreme 
cases, patients who go into acute renal failure lose their ability to 
remove waste and balance fluids in the body, and need dialysis or 
mechanical purification of their blood.

Muscle
Musculoskeletal symptoms may develop during coronavirus 

infections. Joint and muscle pains are described in <10% of cases, 
whereas anthralgia is reported in 15% of COVID-19 patients but 
myalgia is more frequent (44%). Patients of COVID-19 may get pain 
in arms, legs, or back that develops spontaneously with no injury. 
Typically, in a coronavirus infection, the pain is in muscles rather 
than in joints. But if someone has an arthritic joint in his arm or leg, 
the virus may exaggerate the symptoms. The pain may be severe 
and limiting. While the coronavirus can cause permanent damage 
to important organs, such as the lungs and kidneys, it is not known 
to cause any permanent damage to bones and joints. Systemic 
inflammation may play a role in bone and joint tissue physiology in 
patients with COVID-19 [28]. 

Liver
In the first COVID-19 confirmed case in U.S., there was an 

increased level of hepatic enzymes during the treatment, which 
suggested that SARS-CoV-2 infection can directly affect liver [29]. 
The mechanism of liver injury is unknown but the expression of 
ACE2 receptor was found abundant in the endothelial cells of 
liver and bile duct cells [30]. The infection of this virus can also 
lead to liver injury with the elevated liver enzymes. The incidence 
of liver injury ranges from 15-53% [31]. Severe COVID-19 
patients have higher levels of aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), total bilirubin (TBL), gamma-
glutamyl transferase, alkaline phosphatase, low albumin level, 

and prolonged prothrombin time than non-severe patients [32]. 
It is assumed that direct viral infection of hepatocytes, immune-
mediated inflammation, i.e. cytokine storm and drug hepatotoxicity 
may contribute to liver injury in critically ill patients [33]. Autopsy 
and biopsy report can also reveal liver injury associated with SARS-
CoV-2 infection [34].

Gastrointestinal (GI) Tract
SARS-CoV-2 affects GI tract, 60 studies with 4243 patients from 

China, Singapore, South Korea, United Kingdom, and United States 
showed a pooled prevalence of GI symptoms (17.6%). Another 
pooled data from 11 articles showed that 2645 COVID-19 patients 
from China, Hong Kong and Singapore developed different GI 
symptoms. GI symptoms varied and usually preceded pulmonary 
symptoms by 1-2 days. These include anorexia (26.8%), nausea 
and vomiting (10.2%), diarrhea (12.5%), and abdominal pain 
(9.2%) [33]. Digestive symptoms were also reported among 204 
COVID-19 patients in a descriptive, cross sectional, multicenter 
study during the initial outbreak in Wuhan, China. In that study, 
41.6% of COVID-19 patients suffered nausea or vomiting, and 
17.2% of COVID-19 patients suffered from diarrhea [34]. Notably, 
patients with severe disease and intensive care unit (ICU) patients 
were found with a higher incidence of diarrhea, nausea, vomiting, 
abdominal pain, and anorexia than those with non severe disease 
and non ICU patients [35]. GI epithelial and liver cells express ACE2, 
the major receptor of SARS-CoV-2. It is reported that ACE2 receptor 
expression is approximately 100-fold higher in the GI tract than in 
the respiratory system [36]. So, it is understandable that like other 
ACE2 expressing organs digestive system are also vulnerable to 
COVID-19 attack.

Super Infection
ACE2 is widely distributed in cells of the human respiratory 

tract, which encodes the main receptor protein that SARS-CoV-2 
targets to gain entry into human cells. TMPRSS2 encodes an enzyme 
also thought to be important for SARS-CoV-2 entry into the cell. 
The immune system works hard to fight the invader in COVID-19 
patients. The resultant inflammation due to the defense response 
set off a cascade of immune signals that affect various organs. As a 
result, the body becomes more vulnerable to infection with another 
bacterium or virus on top of the COVID-19, as a super infection. 

Conclusion
SARS-CoV-2 virus is showing its devastating effect in the world 

for about one year. So, now-a-days it’s a burning issue to make 
the possible solutions of potential harmful effects on the different 
organs in our body. Even if the virus affects most of the important 
organ(s) in the human body; fortunately, they are not the death 
sentence for most people in the world. Factors associated with 
the severity of this disease include male sex, advanced age, and 
the presence of comorbidities including hypertension, diabetes 
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mellitus, cardiovascular diseases, asthma, chronic kidney disease 
etc. Immuno-compromised patients are also vulnerable to this 
disease. We all should maintain healthy practices such as awareness 
of mass people, hand sanitization, wearing mask, maintenance of 
social distancing etc. to restrict the pandemic and return life to 
normal soon.
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