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to the virus and will not persist.”

« Researchers find mutations:

MNT (Medical News Today) recently
featured a research study by a team
from Arizona State University in Tempe.
The paper described a mutation that
mimics a similar event that occurred
during the SARS epidemic in 2003.

The team studied five nasal swab sam-
ples that had a positive SARS-CoV-2
test result. They found that one of
these had a deletion, which means that
a part of the viral genome was missing.
To be precise, 81 nucleotides in the vi-
ral genetic code were gone.

Previous research indicated that simi-
lar mutations lowered the ability of the
SARS virus to replicate.

Another study, this time in the Journal
of Translational Medicine, proposed
that SARS-CoV-2 had picked up spe-
cific mutation patterns in distinct geo-
graphical regions.

The researchers, from the University of
Maryland in Baltimore and Italian bio-
tech company Ulisse Biomed in Trieste,
analyzed eight recurrent mutations in
220 COVID-19 patient samples.

They found three of these exclusively in
European samples and another three ex-
clusively in samples from North America.
Another study, which has not yet been
through the peer review process, suggests
that SARS-CoV-2 mutations have made
the virus more transmissible in some cases.
In the paper, Bette Korber from the Los
Alamos National Laboratory in New
Mexico and collaborators describe 13
mutations in the region of the viral ge-
nome that encodes the spike protein.
This protein is crucial for infection, as
it helps the virus bind to the host cell.
The researchers note that one particu-
lar mutation, which changes an amino
acid in the spike protein, “may have
originated either in China or Europe,
but [began] to spread rapidly first in
Europe, and then in other parts of the
world, and which is now the dominant
pandemic form in many countries.”
Prof. Stoye commented that the results of
this study are, in some ways, not surprising.
“Viruses are typically finely tuned to their
host species. If they jump species, e.g.
from bat to human, a degree of retuning
is inevitable both to avoid natural host
defenses and for optimum interaction
with the cells of the new host,” he said.
“Random mutations will occur, and the
most fit viruses will come to predom-
inate,” he added. “Therefore, it does
not seem surprising that SARS-CoV-2
is evolving following its jump to, and
spread through, the human population.
Clearly, such changes are currently tak-
ing place, as evidenced by the appar-
ent spread of the [mutation] observed
by Korber [and colleagues].”

However, Prof. Stoye does not think
that it is clear at this point how muta-
tions will drive the behavior of SARS-
CoV-2 in the long term.

“Fears about SARS-CoV-2 evolution to
resist still-to-be-developed vaccines and
drugs are not unreasonable,” he explained.
“Nevertheless, it is also possible that we will
see evolution to a less harmful version of
the virus, as may well have occurred fol-
lowing initial human colonization by the
so-called seasonal coronaviruses.”

Cell culture experiments showed that the
mutated virus was able to replicate more
rapidly. However, when scientists subse-
quently studied this in animal models,
they found that it did not behave any dif-
ferently than stains without the mutation.
Scientists around the world contin-
ue to search for answers to the many
outstanding questions around SARS-
CoV-2. No doubt, we will see more re-
search emerge in the coming months
and years that will assess the impact
of SARS-CoV-2 mutations on the
COVID-19 pandemic and the future of

this new coronavirus.*

« Clinical Manifestations of Corona-
virus Disease from Onset to Present :
- Clinical Presentation ,; Incubation pe-
riod:

The incubation period for COVID-19
is thought to extend to 14 days, with
a median time of 4-5 days from expo-
sure to symptoms onset. One study
reported that 97.5% of persons with
COVID-19 who develop symptoms will
do so within 11.5 days of SARS-CoV-2
infection.

-Presentation:

The signs and symptoms of COVID-19
present at illness onset vary, but over
the course of the disease, most persons
with COVID-19 will experience the fol-
lowing:

. Fever or chills

. Cough

. Shortness of breath or difficulty
breathing

>50% lung involvement on imaging): 14%
. Critical (respiratory failure, shock,
or multiorgan system dysfunction): 5%
In this study, all deaths occurred
among patients with critical illness, and
the overall case fatality rate was 2.3%.
The case fatality rate among patients
with critical disease was 49%. Among
children in China, illness severity was
lower with 94% having asymptomatic,
mild, or moderate disease; 5% having
severe disease; and <1% having critical
disease. Among U.S. COVID-19 cases
with known disposition, the proportion
of persons who were hospitalized was
19%. The proportion of persons with
COVID-19 admitted to the intensive
care unit (ICU) was 6%.

- Reinfection :

There are no data concerning the pos-
sibility of re-infection with SARS-CoV-2
after recovery from COVID-19. While
viral RNA shedding declines with res-

. Fatiue

)

. Muscle or body aches

. Headache

. New loss of taste or smell
. Sore throat

. Congestion or runny nose
. Nausea or vomiting

. Diarrhea

Symptoms differ with severity of dis-
ease. For example, fever, cough, and
shortness of breath are more common-
ly reported among people who are hos-
pitalized with COVID-19 than among
those with milder disease (non-hospi-
talized patients). Atypical presentations
occur often, and older adults and per-
sons with medical comorbidities may
have delayed presentation of fever and
respiratory symptoms. In one study of
1,099 hospitalized patients, fever was
present in only 44% at hospital admis-
sion but eventually developed in 89%
during hospitalization.

Fatigue, headache, and muscle aches
(myalgia) are among the most com-
monly reported symptoms in people
who are not hospitalized, and sore
throat and nasal congestion or runny
nose (rhinorrhea) also may be prom-
inent symptoms. Many people with
COVID-19 experience gastrointestinal
symptoms such as nausea, vomiting or
diarrhea, sometimes prior to developing
fever and lower respiratory tract signs
and symptoms.9 Loss of smell (anos-
mia) or taste (ageusia) preceding the
onset of respiratory symptoms has
been commonly reported in COVID-19
especially among women and young
or middle-aged patients who do not
require hospitalization. While many of
the symptoms of COVID-19 are com-
mon to other respiratory or viral ill-
nesses, anosmia appears to be more
specific to COVID-19.

« Clinical Course:

-lllness Severity;

The largest cohort reported of >44,000
persons with COVID-19 from China
showed that illness severity can range
from mild to critical:

. Mild to moderate (mild symp-
toms up to mild pneumonia): 81%
. Severe (dyspnea, hypoxia, or

olution of symptoms, it may continue

.

for days to weeks. However, the detec-
tion of RNA during convalescence does
not necessarily indicate the presence of
viable infectious virus. Clinical infection
has been correlated with the detection
of IgM and IgG antibodies. However,
definitive data are lacking, and it re-
mains uncertain whether individuals
with antibodies are protected against
reinfection with SARS-CoV-2, and if
so, what concentration of antibodies is
needed to confer protection.

- Mild to Moderate Disease;

Patients with a mild clinical presentation
(absence of viral pneumonia and hypox-
ia) may not initially require hospitaliza-
tion, and many patients will be able to
manage their illness at home. The deci-
sion to monitor a patient in the inpatient
or outpatient setting should be made
on a case-by-case basis. This decision
will depend on the clinical presentation,
requirement for supportive care, poten-
tial risk factors for severe disease, and
the ability of the patient to self-isolate
at home. Patients with risk factors for se-
vere illness (see People Who Are at High-
er Risk for Severe Iliness) should be mon-
itored closely given the possible risk of
progression to severe illness, especially
in the second week after symptom onset.
-Severe Disease;

Some patients with COVID-19 will have
severe disease requiring hospitalization
for management. Inpatient management
revolves around the supportive manage-
ment of the most common complica-
tions of severe COVID-19: pneumonia,
hypoxemic  respiratory  failure/ARDS,
sepsis and septic shock, cardiomyopathy
and arrhythmia, acute kidney injury, and
complications from prolonged hospi-
talization, including secondary bacterial
infections, thromboembolism, gastroin-
testinal bleeding, and critical illness poly-
neuropathy/myopathy.
-Hypercoagulability and COVID-19;
Some patients with COVID-19 may develop
signs of a hypercoagulable state and be at
increased risk for venous and arterial throm-
bosis of large and small vessels. Laboratory
abnormalities commonly observed among
hospitalized patients with COVID-19-asso-

ciated coagulopathy include:

. Mild thrombocytopenia

. Increased D-dimer levels

. Increased fibrin degradation
products

. Prolonged prothrombin time

Elevated D-dimer levels have been
strongly associated with greater risk of
death.

There are several reports of hospitalized
patients with thrombotic complications,
most frequently deep venous thrombo-
sis and pulmonary embolism. Other re-
ported manifestations include:

. Microvascular thrombosis of
the toes

. Clotting of catheters

. Myocardial injury with ST-seg-
ment elevation

. Large vessel strokes

The pathogenesis for COVID-19-asso-
ciated hypercoagulability remains un-
known. However, hypoxia and systemic
inflammation secondary to COVID-19
may lead to high levels of inflammatory
cytokines and activation of the coagula-
tion pathway.

There are limited data available to inform
clinical management around prophylaxis
or treatment of venous thromboembo-
lism in COVID-19 patients.

Several national professional associa-
tions provide resources for up-to-date
information concerning COVID-19-as-
sociated hypercoagulability, including
management of anticoagulation. This
is a rapidly evolving topic, with new in-
formation released often.

-Pediatric Management;

Iliness among pediatric patients with
COVID-19 is typically milder than among
adults. Most children present with symp-
toms of upper respiratory infection.
However, severe outcomes have been
reported in children, including deaths.
Data suggest that infants (<12 months
of age) may be at higher risk for severe
illness from COVID-19 compared with
older children. CDC and partners are
also investigating reports of multisys-
tem inflammatory syndrome in children
(MIS-C) associated with COVID-19.>
«Conclusion:

But it's still essential to understand how
the genome influences the behavior
of the virus, scientists say. Identifying
emerging mutations allows research-
ers to track their spread. Knowing what
genes affect how the virus transmits en-
ables public health officials to tailor their
efforts to contain it. Once therapeutics
and vaccines are distributed on a large
scale, having a baseline understanding
of the genome will help pinpoint when
drug resistance starts to evolve.

The results add to a growing body of ev-
idence that SARS-CoV-2 viruses share a
common ancestor from late 2019, suggest-
ing that this was when the virus jumped
from a previous animal host, into people.
This means it is most unlikely the virus
causing Covid-19 was in human circula-
tion for long before it was first detected,
the researchers said.

Special Thanks to Mr. Omid Ahangarian
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By : Dr.Borzoo Salek

Introduction:

The coronavirus is not the same that
came out of China half a year ago.
Like other viruses, it has mutated. A
recent study suggests: the globally
predominant strain is more infectious
than the original. By analyzing the first
7500 complete virus samples to be
sequenced from human patients, the
scientists have mapped some of the
original spread of the new coronavirus
through its mutations, which creates
different viral lineages.

» Genetic Mutations in SARS-CoV-2
Coronavirus:

By analyzing virus genomes from over
7,500 people infected with Covid-19,
a UCL-led research team has charac-
terized patterns of diversity of SARS-
CoV-2 virus genome, offering clues to
direct drugs and vaccine targets. The
study, led by the UCL Genetics Insti-
tute, identified close to 200 recurrent
genetic mutations in the virus, high-
lighting how it may be adapting and
evolving to its human hosts. Research-
ers found that a large proportion of the
global genetic diversity of SARS-CoV-2
is found in all hardest-hit countries,
suggesting extensive global transmis-
sion from early on in the epidemic and
the absence of single 'Patient Zeroes'
in most countries. Scientists analyzed
the emergence of genomic diversity
in SARS-CoV-2, the new coronavirus
causing Covid-19, by screening the
genomes of over 7,500 viruses from
infected patients around the globe.
They identified 198 mutations that ap-
pear to have independently occurred
more than once, which may hold clues
to how the virus is adapting. Co-lead
author Professor Francois Balloux (UCL
Genetics Institute) said: “All viruses nat-
urally mutate. Mutations in themselves
are not a bad thing and there is noth-
ing to suggest SARS-CoV-2 is mutating
faster or slower than expected. So far
we cannot say whether SARS-CoV-2 is
becoming more or less lethal and con-
tagious.” The small genetic changes, or
mutations, identified were not evenly
distributed across the virus genome.
As some parts of the genome had very
few mutations, the researchers say
those invariant parts of the virus could
be better targets for drug and vaccine
development. “A major challenge to
defeating viruses is that a vaccine or
drug might no longer be effective if
the virus has mutated. If we focus our
efforts on parts of the virus that are
less likely to mutate, we have a better
chance of developing drugs that will
be effective in the long run,” Professor
Balloux explained. “"We need to devel-
op drugs and vaccines that cannot be
easily evaded by the virus.” Co-lead au-
thor Dr. Lucy van Dorp (UCL Genetics
Institute) added: “There are still very
few genetic differences or mutations
between viruses. We found that some
of these differences have occurred
multiple times, independently of one
another during the course of the pan-
demic — we need to continue to mon-
itor these as more genomes become
available and conduct research to un-
derstand exactly what they do.” The
results add to a growing body of ev-
idence that SARS-CoV-2 viruses share
a common ancestor from late 2019,
suggesting that this was when the virus

The Scientific Manager
Investigator , Senior ,& Executive Manager Of Knowledgebased Projects In Virology Domain

jumped from a previous animal host,
into people. This means it is most un-
likely the virus causing Covid-19 was
in human circulation for long before it
was first detected.!

*Researchers in the US and UK have
identified hundreds of mutations to the
virus which causes the disease Covid-19.
But none has yet established what this will
mean for virus spread in the population
and for how effective a vaccine might be.
Viruses mutate - it's what they do.

The question is: which of these muta-
tions actually do anything to change the
severity or infectiousness of the disease?
Preliminary research from the US has
suggested one particular mutation -
D614G - is becoming dominant and
could make the disease more infectious.
It hasn't yet been reviewed by other
scientists and formally published.

The researchers, from the Los Alam-
os National Laboratory in New Mexi-
co, have been tracking changes to the
“spike” of the virus that gives it its dis-
tinctive shape, using a database called
the Global Initiative on Sharing All In-
fluenza Data (GISAID).

They noted there seems to be some-
thing about this particular mutation that
makes it grow more quickly - but the
consequences of this are not yet clear.
The research team analyzed UK data
from coronavirus patients in Sheffield.
Although they found people with that
particular mutation of the virus seemed
to have a larger amount of the virus in
their samples, they didn't find evidence
that those people became sicker or
stayed in hospital for longer.

« Mutations not a bad thing:
Another study from University College
London (UCL) identified 198 recurring
mutations to the virus.

One of its authors, Professor Francois
Balloux, said: “Mutations in themselves
are not a bad thing and there is noth-
ing to suggest SARS-CoV-2 is mutating
faster or slower than expected.

“So far, we cannot say whether SARS-
CoV-2 is becoming more or less lethal
and contagious.”

A study from the University of Glasgow,
which also analyzed mutations, said
these changes did not amount to dif-
ferent strains of the virus. They con-
cluded that only one type of the virus is
currently circulating.

Monitoring small changes to the struc-
ture of the virus is important in under-
standing the development of vaccines.
Take the ‘flu virus: it mutates so fast
that the vaccine has to be adjusted ev-
ery year to deal with the specific strain
in circulation.?

« The new coronavirus is mutating,
but very slowly!

The new coronavirus is an RNA virus: a col-
lection of genetic material packed inside a
protein shell.

Once an RNA virus makes contact with a
host, it starts to make new copies of itself
that can go on to infect other cells.

RNA viruses, like the flu and measles, are
more prone to changes and mutations
compared with DNA viruses, such as herpes,
smallpox, and human papillomavirus (HPV).
“In the world of RNA viruses, change is the
norm. We expect RNA viruses to change
frequently. That's just their nature,” said
Dr. Mark Schleiss, a pediatric infectious
disease specialist and investigator with
the Institute for Molecular Virology at the

University of Minnesota.

SARS-CoV-2 is no exception, and over the
past few months it has been mutating.
But the virus has mutated at a very
slow pace. And when it does mutate,
the new copies aren't far off from the
original virus.

“The sequences of the original isolates
from China are very close to those in vi-
ruses circulating in the U.S. and the rest
of the world,” said Dr. John Rose, a senior
research scientist in the department of
pathology at Yale Medicine who's help-
ing develop a COVID-19 vaccine.

» More infectious:

A new study from the Scripps Research
Institute in Florida suggests the new
coronavirus has mutated into a variant
that's more infectious.

The mutation — named “the D614G
mutation” — occurred on the spike
protein, the part of the virus that helps
it bind and fuse to our cells. The D614G
mutation makes it easier for the virus
to infect our cells.

The Scripps researchers aren't the first
to identify the tiny mutation on the
spike protein.

In March, researchers from the Los Alam-
os National Laboratory announced they
detected the D614G mutation, and that it
was likely responsible for most infections
reported in Europe and the United States.
In total, the researchers identified 14
strains of SARS-CoV-2 and released
their findings to help those working on
vaccines and treatments.

That being said, the new dominant
strain identified does seem to be more
infectious in laboratory settings. Scien-
tists are now trying to understand how
the variation behaves in the body —
which may be very different from lab
settings.

It's still unclear whether the mutation
causes a more severe illness or increas-
es the risk of death.

It's also unclear whether the new mu-
tation infects and sickens people dif-
ferently. At this time, the illness and
hospitalization rates caused by the
new variation seems to be similar.
More data is needed to understand
the implications of the new mutations,
like whether reinfections after recovery
are possible, and whether the chang-
es could affect the vaccines and treat-
ments in development.

« Mutations aren’t making it deadlier:
The virus mutations, like what's going
around in Italy and also New York, don't
seem to be any more infectious or fatal

than the original strain that appeared in
Wuhan, China, in late December.
Though there’s the very rare chance a
virus could mutate to be more aggres-
sive, if anything, RNA viruses are more
likely to mutate into a weaker version.
“Nearly all mutations will make some
part of the virus work less well than
before. The most common thing is for
mutations to appear and die out again
quickly,” said Dr. Benjamin Neuman,
the head of the biology department at
Texas A&M University-Texarkana.

But the characteristics and traits of that
original strain and its mutations aren't
vastly different from one another.

The new coronavirus SARS-CoV-2 has
already mutated a handful of times,
which has many people wondering
whether the mutations could lead to a
more severe, deadlier disease.
According to experts, the new mu-
tations are extremely similar to the
original virus that appeared in Wuhan,
China, and don’t seem to be any more
aggressive.

Because the mutations are so similar,
a vaccine would likely protect people
against not only the original strain but
new mutations as well.2

« Why are mutations significant?
SARS-CoV-2 is an enveloped RNA vi-
rus, which means that its genetic mate-
rial is encoded in single-stranded RNA.
Inside a host cell, it makes its own rep-
lication machinery.

RNA viruses have exceptionally high
mutations rates because their repli-
cations enzymes are prone to errors
when making new virus copies.
Virologist Prof. Jonathan Stoye, a se-
nior group leader at the Francis Crick
Institute in London in the United King-
dom, told Medical News Today what
makes virus mutations significant.

“A mutation is a change in a genetic se-
quence,” he said. “The fact of a mutation-
al change is not of primary importance,
but the functional consequences are.”

If a particular genetic alteration chang-
es the target of a drug or antibody that
acts against the virus, those viral parti-
cles with the mutation will outgrow the
ones that do not have it.

“A change in a protein to allow virus
entry into a cell that carries very low
amounts of receptor protein could also
provide a growth advantage for the vi-
rus,” Prof. Stoye added.

“However, it should be stressed that only
a fraction of all mutations will be advan-
tageous; most will be neutral or harmful
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