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ABSTRACT

Background: COVID-19 is the continuously evolving pandemic affecting billions of people. The
viruses are notorious for mutations in them. Novel coronavirus is no exception to mutation and
mutated into various strains according to geographical locations.

Summary: The recent second and third wave which is actually a resurgence in COVID-19 cases
after a steep fall is attributed to the mutation that is occurring in novel coronavirus. Various strains
has been isolated and is being under study to tackle their menace. But blaming completely the
mutant version of the virus is unjust as there are other factors such as lax implementation of
preventive measures, negligence on account of people by not wearing masks and not following
physical distancing. The impact of COVID-19 on human organ system is almost negative and
affects the functioning of the organ adversely. Therefore proper care must be taken to ensure the
safety of oneself.

Conclusion: Mutations in viruses cannot be stopped and solution lies within us. By following
preventive measures and guidelines issued by WHO and other competent authority can a key to
keep oneself self. Also balance diet along with proper exercise can help in these pandemic. More
study needs to be done to establish various correlation so than containment plan of COVID-19 can
be modifies accordingly.
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1. INTRODUCTION

Coronavirus disease 2019 or COVID-19 is an
ongoing pandemic caused due to novel
coronavirus of the coronaviridae family. The virus
family is not new and has already caused the
previous outbreaks of severe acute respiratory
syndrome (SARS) and Middle Eastern
respiratory syndrome (MERS). Since its inception
in Wuhan city of Hubei province in China, it has
spread every nook and corner of the globe. More
than a year has been passed, the virus recently
is catching up and registering huge number of
cases due to mutant version activity. As of April
24, 2021, 145,759,060 infection cases has been
reported from all over the world and 3,089,162
case fatalities has been registered due to
COVID-19 related complications [1]. The
pandemic is one of its kind medical emergence
which was not noticed in past hundred years.
World health Organization has already declares it
as pandemic [2], one of its kid declaration by the
said institution since its inauguration. Unites
states of America, India, Brazil, Russia, France
and Turkey are the top countries having more
than half of all infection reported and case
fatalities due to COVID-19 [3]. Recently, India
was struck by second wave of COVID-19
registering more than 300000 cases every day
from past two days, highest in the world. These
second and third wave are being attributed to the
mutation in the viral strain [4]. Various mutations
originating from different countries has been
crossing borders and are now creating double
and triple mutations which are said to be more
virulent and lethal. The impact of the novel
coronavirus disease 2019 on human body need
to be studied thoroughly as pandemic is still
evolving day by day. Although various studies on
preliminary data shows that there is net
negative impact on various organs and systems
of the human being. Vulnerable sections of
society like comorbid patients, elderlies and
pregnant women are more prone to catching
infection and developing severe clinical
outcomes [5].

2. NOVEL CORONAVIRUS MUTATION

More than a year has been passed since the
inception of the novel coronavirus induced
COVID-19, still it is haunting the whole world.
Coronaviruses are not new to the world. In fact
the first strain of the coronavirus was identified in
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mid-1970 in Western Europe when unknown
fever with cold was grappling some countries.
Back by then it was considered as non-lethal and
non-harming virus. In fact it had been found in
nasal passage of every people in concerned
geography without producing any symptoms. Till
2003 less research was being done but after the
outbreak of severe acute respiratory syndrome in
several Asian as well as other countries which
took a big toll on human lives, the research
accelerated on the behavioral pattern of the
COVID-19. SARS-COV infected nearly 8000
people and the case fatalities stands at 10
percent of the infections which was a serious
cause of concern [6]. Scientists and researchers
was curious as how a non-lethal virus can
behave in such a fatal way killing many people.
The link was established with the virus’s mutating
ability. The coronavirus which was named as
such due to its resemblance to the crown are
notorious for mutating themselves and making
themselves more lethal and adaptable in various
hosts. Also they are more likely to multiply
quickly and spread through various parts of
human organ system. The next outbreak in 2012
of Middle Eastern respiratory syndrome (MERS)
which took place in gulf countries also proved to
be lethal creating a recurring reappearance of
the virus after certain years [7]. Although it
infected less people as compared to SARS-COV-
2, the case fatality rate stood at around 30
percent which was huge. Acute respiratory
distress syndrome (ARDS) was the common
apathy that was found among infected patients.
Also the transmissibility of the virus was also a
serious cause of concern. In both the outbreaks,
the geographical extent was limited to few
countries in a particular region [8].

In case of novel coronavirus, it surpasses all the
criteria of figures in every aspects, whether it is
infection cases, case fatalities, geographical
extent and so on. The extremely high
transmissibility, the lethal nature and medical
complications arising out of infection are the
main reason for the coronavirus disease 2019 to
be upgraded from epidemic to pandemic. As it is
already known that viruses mutate quite
frequently, the recent mutation has caused the
second wave in many countries and third wave in
others which are wreaking more havoc than the
first or previous waves. Almost all the tests are
showing mutations in viral strain. Mutations are
varying according to geographical locations and
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conditions [9]. In fact one can find different
strains in same country itself which is a serious
cause of concern. Novel coronavirus induced
COVID-19 is also known for changing the clinical
manifestation of the disease from time to time.
Initially the disease was known to produce the
symptoms like fever, cough and cold. Later more
varied symptoms got added to the list and the list
is changing day by day. This consequences is
linked to mutation in viral strain. The daily
infection cases has been lowered after the New
Year started but is now gaining traction. Many
big nations like India are reeling under the
pressure of second wave. More than 300000
case are being registered daily which is highest
among world. The new mutant variant of the
virus is said to be more virulent than the previous
ones. Worst hit countries like India have reported
double and triple mutant virus strain. Small
mutations are always happening in the virus
when passing from one person to another. It
does not affect the way the virus works. But if the
major mutation happens like changes in spike
protein which helps the virus to enter in to the
cell then it may produce severe clinical
outcomes. Indian variant which are named as
E484Q and L452R have their connections with
the south African as well as USA variant also
known as California variant. During initial days of
the pandemic of COVID-19, there was only one
mutation that was D614G. But it is normal to
have more than one mutants functioning at the
same time. In fact there might be more than two
mutations which are yet to be discovered. The
mutations have some underlying risks attached
to it. If it sufficiently modify it self and abled itself
to evade antibodies, it can re infect the person
who recovered from COVID-19. But it is seen
that virus re infecting persons is either of mild
nature or does not produce the symptoms at all.
In some cases, infected person does not even
know if he or she got infected second time. But
reinfection can make dent in herd immunity
concept which is supposedly to be achieved by
mass vaccination which is underway. But this
can be tackled as most of the vaccine candidate
are able to fight the new variant successfully.
Although the high virulent nature and fatal
outcome producing capacity is yet to be
established through empirical data, but the brunt
is more severe than the previous one can be felt.
But blaming the double and triple mutant variant
completely for the second wave is not justifiable
as merely 20 percent cases of the hardest hit
state of Maharashtra in India was linked to
double mutation, rest 80 percent were of normal
variant. The Kent or UK variant also known as
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B.1.1.7, which has been spread all over the
world. India also reported many cases of this
variant. The higher intensity of the second wave
is linked to this variant of the viral strain.
According to studies, this variant of the virus from
UK is 50 percent more virulent and 60 percent
more fatal than the previous ones.

The resent resurgence of the COVID-19 cases in
various countries are not only attributed to
mutant versions of the virus but also negligent
behavior of the people in following various
preventive  norms for COVID-19. Lax
implementation of physical distancing and
wearing masks is what has been resulted into
tsunami like wave registering hundreds of
thousands of cases each day.

3. COVID-19
SYSTEM

IMPACT ON ORGAN

The physiological impact of novel coronavirus on
various organs is different according to the viral
load present in the infected person. Clinical
manifestations of the disease is different
according to the symptomatic or asymptomatic
condition of the patient. The novel coronavirus or
any virus for that matter enters into the human
body via bodily openings like nose, eyes, mouth
etc. The respiratory pathway is the primary point
of contact for the virus aster entering into the
body. At cellular level, virus have spike proteins
which gets attached to angiotensin converting
enzyme 2 (ACE 2) receptors acting as a gateway
for the virus to enter into the cell. Respiratory
system is the most affected system in COVID-19.
Lungs especially are more vulnerable than any
other organs in COVID-19 infection. The viral
load which produces symptoms like cough and
cold can be a hindrance in the normal functioning
of the lungs as cough accumulation may leads to
blocking the alveolar tissues. The breathing
capacity of the lungs can be affected by the viral
infection. Hypoxia can be seen in vulnerable
group of patients such as elderlies, persons with
comorbidities, pregnant women and so on. Acute
respiratory distress syndrome (ARDS) is one of
the prime cause of increasing case fatalities and
is one of the severe clinical manifestation of the
COVID-19 which is related to lungs. Also
Diffusion level of carbon dioxide as well as
oxygen gets affected resulting in lack of supply of
oxygen to various parts of the body via blood.
Inflammation can be seen in moderate to severe
patients of COVID-19 in lungs due to swollen
tissues. In the long COVID-19 condition
inflammation in alveolar tissue and red=p-uced
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diffusion capacity has been seen. The reduction
in physical capacity is linked to reduced oxygen
supple to various parts of human body. Proper
rehabilitative care is needed to successfully
reestablish the patient [10].

The angiotensin converting enzyme 2 (ACE 2)
receptors which acts as a gateway to the cell for
virus is present on various major organs and one
such organ is heart. Therefore it becomes
vulnerable in infection. Although the impact on
heart during the COVID-19 infection can be seen
generally in severe cases but it is important to
study that as it is one of the vital organs and
needs to be healthy for overall functioning of the
body. In severe cases the inflammation of heart
muscles also known as myocarditis has been
reported which hampers the normal functioning
of the human heart. Other abnormalities related
to cardiovascular system is irregular beating of
heart, cardiac arrest which can make the patient
prone to severe clinical manifestation. Patient
having heart condition prior to the COVID-19
infection are as vulnerable as persons which
does not. Many adverse effects has been seen
and it is one of the main contributor in the overall
case fatalites due to COVID-19 related
complications. Medical professionals are not
shocked as there is always an increasing trend of
reporting of heart ailments which gets raised
during viral infection period. The major impact
can be seen post recovery which is categorized
as condition of long COVID-19 [11]. As
considerable amount of time has been passed
post inception of pandemic, many patients were
reportedly complaining of persistence of some of
the symptoms post recovery. It includes
intermittent loss of taste and smell, reduced
physical capacity, muscle ache etc. These
condition of COVID-19 patients post recovery is
being called as long COVID-19. After through
medical examination it was found that many
organs as well as organ systems are also being
affected by novel coronavirus in long term. Heart
also is one such organ. In fact COVID-19
survivor of severe clinical symptoms have often
seen with reduced heart muscle capacity,
myocarditis, and persistence of inflammation
[12].

Brain and nervous system are also affected by
the novel coronavirus infection. In fact there is
sufficient amount of data available to imply that
viruses do have impact on brain and nervous
system. Widespread symptom of loss of taste
and smell is the prime indicator that novel
coronaviruses affects the brain. During the
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outbreak of SARS-COV and H1N1 similar
observations were recorded. Olfactory indicators
are extremely prone to the viral infection and is
being attacked by novel coronavirus therefore we
see a widespread symptom of loss of smell. The
virus mainly enters through nasal and oral cavity
[13]. Olfactory indicators are situated in nose
which are directly in contact with hippocampus of
the brain. Also viral load can reach the brain via
blood stream. Another condition of brain fogging
which basically is a state of confusion often seen
among COVID-19 patients. Also chances of
delirium and coma increases after the admission
of patient into intensive care unit ward. Also
strong sedatives and visits from the family
members also have role in producing such
outcomes. Cognitive ability has been seen
suffering in severe COVID-19 patient in
observational studies. Cohort study has been
awaited to establish the correlation between the
said two [10].

Renal functions are also at down side during the
ongoing pandemic. Especially patients with renal
ailments and are on regular dialysis. In Britain,
15 percent of case fatalities due to COVID-19
complications were having chronic renal
ailments. ACE 2 receptors which acts as
gateways for the virus to enter the cell are
present on kidneys. Cytokine storm which is
uncontrollable immunological response of the
human body which can damage the good cells
can result into kidney injury and hypo perfusion.
Long hauls and hyper ventilation during COVID-
19 also can cause acute kidney injury also
certain antivirals such as Remdesivir may also
have similar impact on severely ill patients. Post
recover the acute kidney injury (AKI) haunts the
patient and delays the healing process. Patient
may have to be regularly consulted so as to

avoid any complications arising out of
situation. In fact AKI is notorious for spiraling
into severe illness especially in

COVID-19 infection. Various studies are ongoing
about the long term implications of COVID-19
which can give better understanding of the
situation [14].

Another important organ that is liver also
contains the gateway receptors, ACE 2 receptors
which makes it more vulnerable. A study shows
that there was abnormal levels of Alanine
aminotransferase (ALT) and Aspartate
aminotransferase (AST) which liver enzymes.
Also liver aliments predating COVID-19 can have
potential of creating medical complications [15].
Alcohol abuse is the prevalent cause of liver



Chintalwar and Chakole; JPRI, 33(37A): 85-91, 2021; Article no.JPRI.70558

ailments along with non-alcoholic fatty liver,
hepatitis etc. Also medications of COVID-19
have found to be crossing with medicines of
preexisting liver ailments which make the patient
management more difficult. Liver transplanted
patients are not more vulnerable as it was
thought of and safe transplantation can be

ensures. In fact the medications that are
prescribed for liver ailments may prevent
the cytokine storm from taking place.

Comorbidity is one of the biggest hurdle and
decide whether the patient will develop severe
illness or not [16].

4. PSYCHOLOGICAL
COVID-19

IMPACT OF

It is one of the most undermines and neglected
issue which has prominently felt during the
ongoing COVID-19 pandemic. There was huge
psychological toll which was taken by the
pandemic due to various reasons. The novelty of
the infection itself induces the widespread social
distress as the unknown virus can culminate into
anything. The lockdowns and physical distancing
norms which were imposed to curb the viral
spread also made people psychologically
stressed as their family members and loved ones
were apart from them. The patients of the
COVID-19 felt the most amount of psychological
stress as there involves isolation in hospital
facility, family members are not allowed to meet
their patient as the chance of spread of disease
increases. The long COVID-19 helps to persist
these symptoms as post traumatic syndrome
disorder can kick in [17]. The reduction in
physical as well as other capacity of the bodily
functions also affects the mental state of the
patient as they are worried about their career
prospects. Almost every section of the society
was affected in a negative way which creates a
general negative perception about current
situation and outlook towards life changes to
negative. In these tough ties, such disorders
needs to be tackled at professional level with
utmost priority. Denial is no answer. Designated
psychological expert and medical professionals
can be deployed in order to rehabilitate the
patient completely. Medical professionals and
allowed heath care professionals along with front
line workers dealing with the containment of the
pandemic are also in distress as they are first
point of contact for infected persons. They also
fear about transmitting the viral infection
unknowingly to their family members after duty
hours. Long working hours without adequate rest
with donning personal and protective equipment
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kit (PPE) is extremely tiring and creates fatigue.
All these factors can culminate into mental stress
and work life balance along with balance
composure can adversely affected creating less
efficient workforce [18]. Various studies on
different aspects of Covid -19 and its impact on
health were reported. Phansopkar et al. [19]
reported on physical well-being in lock-down.
Prasad et al. reported about adverse effect of
Covid pandemic on the care of patients with
kidney diseases [20]. Singh et al. reported about
Covid-19 associated coagulopathies [21].
Spoorthy et al. reflected on mental health
problems faced by healthcare workers [22].
Wanjari et al. reported a case of young covid 19
presenting as fatal subarachnoid hemorrhage
[23]. Godhiwala et al. reported about leukemoid
reaction in a Covid-19 patient [24]. Hande et al.
[25] addressed on cases of oral cancer whereas
Kute el al. [26] detailed on NOTTO Transplant
Specific Guidelines.

5. CONCLUSION

Mutations in virus are inevitable and
unavoidable. Also previous pandemic of Spanish
flu showed that second waves are more lethal
and destructive than first wave of influenza
viruses. Lax implementation of the non-
pharmacological interventions  (NPI)  and
negligence on account of general masses by not
wearing masks and not following physical
distancing has been resulted in huge second
wave. Although many vaccine candidates has
been approved for vaccination of COVID-19, the
coverage has been low in major countries.
Priority groups has been first vaccinated.
Shortage of medical oxygen along with
collapsing health care infrastructure are also
contributing to the rising case fatalities all across
the world. Shortage of vaccine and manpower for
vaccination are some of the hurdles in achieving
mass vaccination targets. Preliminary results
shows that vaccines considerably reduces the
chance of collapsing into severe clinical
symptoms. Therefore mission mode level
planning is needed to ramp up the vaccination
and allowing all age groups to be vaccinated.
Organs have adverse impact of the COVID-19
has long term implications only worsens the
situation. Therefore it is important to protect
oneself by various measures and following
guidelines issued by competent authorities. Also
approved prophylactics after proper consultation
with medical professionals can be consumed in
order to ward of the virus.
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