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Various Causes of Mortality in Covid-19 Patients
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ABSTRACT

Covid-19 disease or the coronavirus disease is the presently ongoing pandemic of the world. Both the developed and 
developing nations have been experiencing a wave of the virus. Many case numbers and death counts have been 
reported from it and this has put a massive burden load on the medical health care facilities. The whole of the world 
has till now experienced one fatal wave of the viral infection and many nations are suffering with the second wave 
presently. And it is still an alarming situation as the virus continues to mutate and spread. The epidemiology and 
the managing strategies of the contagious infection varies vastly across the world due to differences in population 
size, available medical healthcare infrastructure, governing strategies & policies. But what is common is the clinical 
presentation and the causes or factors which contribute to mortality. Thus, in this article we will discuss various causes 
and trends leading to mortality in covid-19 patients. In people with underlying health problems or comorbidities, it 
is thought to proceed more quickly and severely, leading to death. This study looked at the comorbid diseases and 
causes of death in patients of various ages who were infected with COVID-19. A search of the digitized literature was 
conducted, and relevant data was gathered from peer-reviewed articles.
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INTRODUCTION

A Covid-19 virus pandemic, often known as coronavirus 
disease, is currently sweeping the globe [1]. Both 
developed and developing nations are suffering from a 
wave of the virus, despite a vast difference in the level 
of population and healthcare infrastructure. The virus 
is reported to be mutating and spreading continuously 
every day, thus the serious problem of the pandemic. 
Also, known by its official name i.e., SARS-CoV-2 as given 
by the World Health Organization [2] in the year 2020 
the pandemic has reported to infect a huge population 
all over with a high mortality rate [3]. The very first 
case of the viral disease was reported in the province of 
Wuhan of China [4] and from there it continued to spread 
throughout the globe. Different countries reported 
different statistics of the case numbers and death 
counts; there was no evidence a particular geographical 
area or group/community had a more serious level of 
pandemic, but instead the infection had infected people 

of all ages, ethnic backgrounds, and genders. Already 
having suffered one fatal wave of the virus by the globe 
and present suffering of the second wave by many 
nations, it’s still difficult to comment whether a third 
wave would precipitate or not. Thus, a serious need to 
prepare for the worst outcome is a pre-need. Clinicians 
and various researchers have reported that the disease's 
clinical presentation is diverse and maybe unique in 
each individual and they may vary from mild to severe 
respiratory failure with multiple organ failure., the most 
common symptoms are high grade fever [5] cough [6] 
breathlessness of difficult breathing, and loss of taste and 
smell sensation [7-9] which have a period of variability 
of their appearance ranging from 1-14 days after 
infection [10]. The infected patients may be categorized 
as symptomatic(who clearly show symptoms and signs 
of infection) or as asymptomatic cases (who don’t show 
any usual found symptoms and signs)and it is found by 
various researches that they still contain an active covid 
infection and are susceptible for about another 20-25 
days [11,12]. The current scenario in terms of diagnosis 
has become quite advanced and results can be obtained 
easily with various procedures but the gold standard 
technique remains to be rT-PCR technique. Whereas, the 
preventive options include practice of social distancing, 
frequent hand washing, employing quarantine measures, 
use of protective equipment like masks and face shields 
and getting vaccinated for which various vaccines are 
available. Treatment of infection depends on the clinical 
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presentation of an individual and there are no as such 
strict guidelines regarding it, life saving measures and 
patient compliance are utmost expected. It is highly 
recommended to get vaccinated with the both doses 
of the vaccine, and the vaccine is readily available for 
everyone above 18 years of age. As we are thorough with 
the fact that disease-related mortality and morbidity are 
inescapable, despite existing preventative and treatment 
alternatives, one must be aware with the causes and 
factors contributing to it. A variety of methods are widely 
used to predict mortality [10]. These figures vary by 
region and over time, and are influenced by factors such 
as the number of tests done, the quality of the healthcare 
system, treatment options available, the length of time 
since the outbreak began, and demographic features 
such as age, sex, and overall health. Initially believed 
to be exclusively a respiratory disease; Covid-19 virus 
has the ability to infect a wide spectrum of body cells 
and systems. There is no medical guarantee that one 
can escape mortality but one can surely prevent it to 
some extent. This article will discuss the onset of covid 
infection, mortality & the risk factors associated with it 
and the various bodily systems affected & complications 
that may contribute to mortality, in the SARS-CoV-2 viral 
disease. The relevant information to write this review 
was obtained from medical researches and findings of 
esteemed peer individuals by carrying out a thorough 
survey on a medical search engine like PubMed, etc.

Onset of the infection
The infection starts after an individual inhales the virus 
aerosols or droplets i.e., mainly via respiratory route 
from an infected individual [13]. Viral infection follows 
a definite pathogenesis and the five stages of the virus's 
life cycle within the host are attachment, penetration, 
biosynthesis, maturity, and release. After binding to 
host receptors (attachment), viruses enter host cells 
via endocytosis or membrane fusion(penetration).
SARS-CoV has been found to have high attachment to 
a functional receptor called angiotensin converting 
enzyme 2 (ACE2) inside the host's body [14] and for it 
the virus uses an unique surface glycoprotein termed 
as spike [15]. After the virus gets attached to the host 
protein, the spike protein is cleaved by proteases, and 
after a series of other events i.e. biosynthesis of the 
viral machinery starts, which further multiply and lead 
to infection in the whole system. After the infection has 
fully occurred there are two possible outcomes i.e. the 
individual suffers from a milder form of disease and can 
easily manage it. And the other if the infection keeps 
on spreading rapidly it leads to a state of compromised 
immunity. If adequate measures are still not taken, one 
may suffer from a critical circumstance which may be 
either severe complications or even death. During the 
period of infectivity, the individual can still spread the 
infection to others, thus it is strictly advised to seek 
treatment and stay in isolation.

Mortality and risk factors associated with it
Mortality is used to describe the number of deaths 

in a particular population and in a particular span of 
time. The statistics related to mortality differ from 
region to region and over time, and are impacted by 
factors such as the amount of testing carried out, the 
efficiency of the health sector, therapeutic opportunities 
available, the duration since the outbreak began, and 
demographic characteristics such as age, gender, and 
general wellbeing. Various risk variables, such as sex, 
age, and co-morbidities such as hypertension, diabetes, 
cardiovascular disease, chronic lung disease, and so on, 
are taken into account for covid infection since they may 
directly or indirectly affect mortality.

Age
Mortality rates in covid disease are also proportional to 
age, with younger persons experiencing lower rates and 
the elderly experiencing greater rates [16]. It is commonly 
found that as people get older; their natural immunity 
begins to deteriorate, making them more susceptible 
to diseases. COVID-19 sufferers, both middle-aged and 
elderly, were shown to be more susceptible to the illness, 
more likely to be admitted to the ICU, and more likely to 
die. Also older people are said to have higher expression 
of ACE-2 receptors, causing higher viral attachment 
and infection. Changes in lung structure, which result 
in changes in physiologic performance, lung reserve, 
airway clearance, and defensive barrier function, 
may be to blame for age-related changes in the aged 
population [17]. And ageing is a natural and irreversible 
phenomenon making age an unmodifiable risk factor for 
the disease.

Sex
In most nations, men have a greater COVID-19 case 
fatality rate than women and are far more likely to be 
admitted to the intensive care unit (ICU) [18]. Also, it 
is found that males have a higher level of angiotensin-
converting enzyme 2 (ACE2) expressions, making them 
more susceptible to SARS-CoV-2 infection and worse 
clinical results [19] but in our country India the scenario 
was found to be reverse i.e. women were more affected 
than males. Also, sex is an unmodifiable risk factor.

Comorbidities
COVID-19 is thought to have an increasingly rapid and 
severe progression in those with underlying health 
issues or comorbidities, often resulting to death [20]. 
Comorbidities are conditions/diseases which lead to 
compromised immune status, i.e. makes individual more 
susceptible to any form of infections or diseases and more 
severe clinical outcomes; as compared to an individual 
with normal status. The most prevalent comorbidities 
seen in patients are hypertension, cardiovascular and 
cerebrovascular diseases, and diabetes [21, 22]. Less 
common comorbidities include HIV and hepatitis B 
infection, cancer, respiratory ailments, renal disorders, 
and immunodeficiency’s. From various researches it 
was observed that people of any age who suffer from 
underlying illnesses such as hypertension or diabetes 
have a poor prognosis in covid infection and diabetics 
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have higher rates of morbidity and mortality, as well 
as a higher rate of hospitalizations and ICU admissions 
[23]. Additionally, diabetics who had poor blood 
glucose control had a higher overall mortality risk than 
diabetics who had better glucose control. Poor blood 
glucose control was linked to a significantly higher risk 
of complications and death. COVID-19 is more likely to 
cause serious sickness in those who have respiratory 
problems [24]. Patients with moderate to severe asthma 
are especially vulnerable because the virus affects their 
respiratory tracts, resulting in asthma attacks and acute 
respiratory distress [25]. Also, poor disease progression 
has been linked to chronic obstructive pulmonary 
disease (COPD). COVID-19 patients with prior COPD had 
a significant mortality rate [26]. Lastly, it has been stated 
that COVID-19 infection is more likely to be more severe 
in individuals such as cancer patients on chemotherapy; 
smokers; transplant recipients; and patients who take 
steroids on a long-term basis.

If one has one or more than one positive risk factors, it 
directly exposes the individual to be at more risk. Out of 
all the risk factors it's the old age and the presence of 
co morbid conditions which pose the highest risk. Also, 
both of these are unmodifiable and irreversible risk 
factors, so much cannot be done. Both the pandemic 
waves marked mortality in individuals with these factors 
mostly.

Commonly affected bodily systems in Covid-19 
infection
The SARS-CoV-2 virus is a highly contagious virus with 
a high transmission rate, and its clinical manifestations 
may invest in several bodily systems and its clinical 
presentation may also vary in each individual. The 
expression of ACE2 is found to be high in the lungs, 
heart, neurons, kidneys, and bladder, thus accounting for 
the various manifestations majorly in these system cells. 
The management and treatment approach is different 
depending on the system affected. And the prognosis 
of the sufferer depends on the clinical presentation, 
risk factors associated and various individual factors. 
The complications contributing to mortality in various 
systems are:

Respiratory System
The lungs are the primary organs of respiration and 
the organs that are most severely impacted by covid-19 
infection. The virus can manifest inside both the upper 
and lower respiratory tract [27]. The virus has a unique 
surface glycoprotein known as spike, [28] that allows it to 
adhere to the angiotensin conversion enzyme-2(ACE2) 
receptors in the host lungs [29]. The infection to lungs 
can cause various life threatening modalities like acute 
respiratory distress syndrome, pulmonary fibrosis [30] 
pneumonia [31], etc which can cause mortality. These 
pathologies are often not experienced as symptoms 
in early stages, but almost at an end stage when the 
infection has reached a critical irreversible point and no 
effective treatment can now undone the damage caused. 
This indicates a poor prognosis and can even precipitate 

mortality. The main pathogenesis that contributes to 
death in the respiratory modalities is believed to be a 
hyper immune reaction leading to a hyper inflammatory 
state due to release of excessive cytokines [32].

Cardiovascular System
The viral infection may also contribute to mortality 
by causing various cardiovascular complications too. 
The damage to the cardiac tissue is always irreversible 
accounting for its severity; once the cardiac tissue dies 
it cannot be revived again with any form of medical or 
surgical treatment. The high prevalence of the virus 
causing cardiac manifestations is also attributed to 
presence of ACE2 receptors in the heart too [33, 34]. 
High levels of D-dimer[35] which indicate blood clot 
formation and blood vessel damage are indicative of 
cardiac damage and major cardiac system complications 
that can lead to mortality are pulmonary embolism, 
thrombus formation and ischemic injuries[36,37]. The 
most common complications of the cardiovascular 
system are venous thromboembolism, atrial fibrillations, 
heart inflammation, etc [38, 39]. Also, acute myocardial 
injury can be there [40]. These directly or indirectly 
cause mortality in patients. In the second wave in our 
country, there was a massive count in individuals who 
succumbed to death due to cardiovascular causes 
rather than the covid infection being a direct cause, this 
included the young as well as the older age groups.

Nervous System
Many studies have given some evidence that the whole of 
the nervous system is affected in the covid disease, both 
the peripheral and central nervous system, [41] as the 
neural cortex and brain stem both have ACE2 receptors. 
The neurological presentation and complications in 
Covid comprise of include seizures, encephalopathy, 
stroke, loss of taste and smell sensation [42,43]. It is 
the loss of taste and smell which is first noticed by the 
layman. The other manifestations which are precipitated 
either suddenly or much later i.e. encephalopathy and 
stroke are the complications which bring about mortality 
in the most cases if the nervous system is affected due to 
Covid-19 disease.

Renal System
In the renal system cell the ACE-2 receptors are also 
abundant, crediting for the virus to cause a fatal 
infection. There are various complications like acute and 
chronic kidney injury, hyperkalemia and rarely kidney 
failure [44].The incidence of renal complications is not 
as much prevalent as other system complications, but 
renal failure and end stage kidney disease are reported 
to precipitate in individuals suffering from covid and 
even cause mortality [45].

Other systemic co infection: Mucormycosis
It is a fungal infection which is usually seen in 
immunocompromised individuals, but during the 
second wave of the covid pandemic in India, it became 
a complication of the Covid-19 disease. The occurrence 
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of mucormycosis was attributed to extensive use of 
steroids for the management of covid infection. Also 
called the black fungus, its cases rose so quickly that 
it was declared an epidemic in India. The presenting 
symptoms and preventive strategies are similar to 
covid-19 but the management is entirely different. Also 
the risk factors associated with mortality are similar as 
Covid-19 too. The pathogenesis contributing to death 
in covid-19 patients is said to be compromised immune 
status, vascular invasion, subsequent dissemination, and 
tissue necrosis of the bodily cells.

CONCLUSION

In this article we discussed the Covid-19 disease causing 
virus SARS-CoV-2 and how it contributes to mortality in 
individuals. Although, majorly presenting as a respiratory 
disease, the virus can still affect other bodily systems and 
lead to death. Each affected bodily system presents its 
own symptoms and complications and may contribute to 
mortality. And the most severe manifestations from the 
viral infection are seen in cardiovascular, nervous system, 
other than respiratory system The pathogenesis of the 
infection may initially be the same in each bodily system, 
but as it progresses each system presents with its unique 
symptoms and complications that bring about mortality. 
Also we discussed about a fungal infection associated 
with Covid-19 i.e. mucormycosis. The worst affected 
individuals are those who have an underlying disease 
or older populations, mainly due to their compromised 
immune status and the immune system is severely 
suppressed in the covid infection. It’s the severity of 
the disease presentation and individual risk factors 
that may or may not cause mortality. It must be noted 
that even though management options and treatment 
lines to some extent for the disease are available, there 
is still no definite cure and the risk of mortality cannot 
be ruled out even after following safety practices. Thus, 
prevention is what is recommended and safe practices 
advised related to the infection must be practiced. Also, 
every individual must get vaccinated.
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