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A B S T R A C T

The epic coronavirus SARS-CoV2 causes COVID-19, a pandemic compromising millions. As defensive
invulnerability doesn’t exist in people and the infection is equipped for getting away from natural safe
reactions, it can multiply, unhindered, in principally contaminated tissues. Ensuing cell demise brings
about the arrival of infection particles and intracellular segments to the extracellular space, which bring
about invulnerable cell enrollment, the age of insusceptible buildings and related harm. Contamination of
monocytes/macrophages or potentially enrollment of uninfected invulnerable cells can bring about gigantic
incendiary reactions later in the malady. Uncontrolled creation of genius incendiary middle people adds to
ARDS and cytokine storm disorder. Antiviral specialists and safe adjusting medicines are right now being
trialed. Understanding invulnerable avoidance techniques of SARS-CoV2 and the subsequent postponed
monstrous safe reaction will bring about the distinguishing proof of biomarkers that anticipate results
just as phenotype and sickness stage explicit medicines that will probably incorporate both antiviral and
resistant balancing operators. Until the SARS episode (2002), during which coronaviruses (CoV) exhibited
their potential for pandemic spread and critical pathogenicity in people, they were for the most part
known as reasons for gentle respiratory and gastrointestinal sickness. In the course of the most recent two
decades, three novel Beta coronaviruses, Severe Acute Respiratory Syndrome (SARS)- CoV, Middle East
Respiratory Syndrome (MERS)- CoV and SARS-CoV2, have crossed the species boundary and caused
critical episodes described by high case-casualty rates in people. The most recent expansion to human
pathogenic coronaviruses (hCoVs) is SARS-CoV2, the reason for COVID-19.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Immunological Aspects of COVID-19

Patients with COVID-19 show clinical indications including
fever, inefficient hack, dyspnea, myalgia, weariness,
ordinary or diminished leukocyte checks, and radiographic
proof of pneumonia, which are like the side effects
of SARS-CoV and MERS-CoV diseases.1 Subsequently,
despite the fact that the pathogenesis of COVID-19 is
inadequately comprehended, the comparable components
of SARS-CoV and MERS-CoV still can give us a great
deal of data on the pathogenesis of SARS-CoV-2 disease
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to encourage our acknowledgment of COVID-19.

1.1. Coronavirus entry and replication

Coronavirus S protein has been accounted for as a
noteworthy determinant of infection passage into have
cells.2 The envelope spike glycoprotein ties to its phone
receptor, ACE2 for SARS-CoV and SARS-CoV-2, CD209L
(a C-type lectin, likewise called L-SIGN) for SARS-
CoV, DPP4 for MERS-CoV.3 The passage of SARS-CoV
into cells was at first recognized to be cultivated by
direct film combination between the infection and plasma
layer. Belouzard found that a basic proteolytic cleavage
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occasion happened at SARS-CoV S protein at position
(S2′) intervened the layer combination and viral infectivity.
MERS-CoV additionally has advanced an anomalous two-
advance furin actuation for layer combination.4 Other than
film combination, the clathrin-subordinate and — free
endocytosis interceded SARS-CoV passage as well. After
the infection enters the cells, the viral RNA genome is
discharged into the cytoplasm and is converted into two
polyproteins and auxiliary proteins, after which the viral
genome starts to recreate.5 The recently shaped envelope
glycoproteins are embedded into the film of the endoplasmic
reticulum or Golgi, and the nucleocapsid is framed by the
blend of genomic RNA and nucleocapsid protein. At that
point, viral particles sprout into the endoplasmic reticulum-
Golgi moderate compartment (ERGIC). Finally, the vesicles
containing the infection particles at that point combine with
the plasma layer to discharge the infection.

1.2. Antigen presentation in coronavirus infection

While the infection enters the cells, its antigen will
be introduced to the antigen introduction cells (APC),
which is a focal piece of the body’s enemy of viral
invulnerability. Antigenic peptides are introduced by
significant histocompatibility complex (MHC; or human
leukocyte antigen (HLA) in people) and afterward perceived
by infection explicit cytotoxic T lymphocytes (CTLs).
Subsequently, the comprehension of antigen introduction
of SARS-CoV-2 will help our appreciation of COVID-
19 pathogenesis. Shockingly, there is still absence of
any report about it, and we can just get some data
from past looks into on SARS-CoV and MERS-CoV.
The antigen introduction of SARS-CoV for the most part
relies upon MHC I particles,6 yet MHC II additionally
adds to its introduction. Past research shows various HLA
polymorphisms connect to the vulnerability of SARS-CoV,
for example, HLA-B∗4601, HLA-B∗0703, and HLA-DR
B1∗12027 and HLA-Cw∗0801,6 while the HLA-DR0301,
HLA-Cw1502 and HLA-A∗0201 alleles are identified with
the assurance from SARS contamination. In MERS-CoV
disease, MHC II particles, for example, HLA-DRB1∗11:01
and HLA-DQB1∗02:0 are related with the helplessness to
MERS-CoV contamination.8 Plus, quality polymorphisms
of MBL (mannose-restricting lectin) related with antigen
introduction is identified with the danger of SARS-CoV
contamination. These explores will give important insights
for the counteraction, treatment, and instrument of COVID-
19.

1.3. Humoral and cellular immunity

Antigen introduction consequently invigorates the body’s
humoral and cell invulnerability, which are intervened by
infection explicit B and T cells. Like basic intense viral
contaminations, the neutralizer profile against SARS-CoV

infection has a commonplace example of IgM and IgG
creation. The SARS-explicit IgM antibodies vanish toward
the finish of week 12, while the IgG counter acting agent
can keep going for quite a while, which demonstrates IgG
immune response may predominantly assume a defensive
job,9 and the SARS-explicit IgG antibodies essentially
are S-explicit and N-explicit antibodies.2 Contrasting with
humoral reactions, there are more explores on the cell
insusceptibility of coronavirus. The most recent report
shows the quantity of CD4+ and CD8+ T cells in the
fringe blood of SARS-CoV-2-tainted patients essentially
is diminished, though its status is unnecessary initiation,
as prove by high extents of HLA-DR (CD4 3.47%) and
CD38 (CD8 39.4%) twofold positive divisions.10 So also,
the intense stage reaction in patients with SARS-CoV is
related with extreme reduction of CD4+ T and CD8+ T
cells. Regardless of whether there is no antigen, CD4+ and
CD8+ memory T cells can continue for a long time in a
piece of SARS-CoV recuperated people and can perform
T cell expansion, DTH reaction and creation of IFN-γ.11

Six years after SARS-CoV contamination, explicit T-cell
memory reactions to the SARS-CoV S peptide library
could even now be recognized in 14 of 23 recouped SARS
patients. The particular CD8+ T cells likewise show a
comparable impact on MERS-CoV freedom in mice.12

These discoveries may give significant data to the balanced
structure of immunizations against SARS-CoV-2.

1.4. Cytokine storm in COVID-19

The report in Lancet shows ARDS is the fundamental
passing reason for COVID-19. Of the 41 SARS-CoV-2-
tainted patients conceded in the beginning times of the
flare-up, six kicked the bucket from ARDS.13 ARDS is
the basic immunopathological occasion for SARS-CoV-2,
SARS-CoV and MERS-CoV contaminations.12 One of the
primary instruments for ARDS is the cytokine storm, the
fatal uncontrolled fundamental incendiary reaction coming
about because of the arrival of a lot of star fiery cytokines
(IFN-α, IFN-γ, IL-1β, IL-6, IL-12, IL-18, IL-33, TNF-α,
TGFβ, and so on.) and chemokines (CCL2, CCL3, CCL5,
CXCL8, CXCL9, CXCL10, and so on.) by resistant effector
cells in SARS-CoV disease.14 Like those with SARS-
CoV, people with extreme MERS-CoV contamination show
raised degrees of IL-6, IFN-α, and CCL5, CXCL8, CXCL-
10 in serum contrasted with those with the mellow moderate
malady. The cytokine tempest will trigger a fierce assault
by the invulnerable framework to the body, because ARDS
and numerous organ disappointment, lastly lead to death
in serious instances of SARS-CoV-2 disease, much the
same as what happens in SARS-CoV and MERS-CoV
contamination.15
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1.5. Coronavirus immune evasion

To all the more likely make due in have cells; SARS-
CoV and MERS-CoV utilize various procedures to stay
away from insusceptible reactions. The developmentally
preserved microbial structures called pathogen-related
atomic examples (PAMPs) can be perceived by design
acknowledgment receptors (PRRs). Notwithstanding,
SARS-CoV and MERS-CoV can initiate the creation of
twofold layer vesicles that need PRRs and afterward imitate
in these vesicles, in this manner keeping away from the host
identification of their dsRNA.16 IFN-I(IFN-α and IFN-β)
protectively affects SARS-CoV and MERS-CoV disease,
however the IFN-I pathway is repressed in tainted mice.
Embellishment protein 4a of MERS-CoV may obstruct
the enlistment of IFN at the degree of MDA5 actuation
through direct connection with twofold abandoned RNA.17

In addition, ORF4a, ORF4b, ORF5, and layer proteins of
MERS-CoV restrain atomic vehicle of IFN administrative
factor 3 (IRF3) and initiation of IFN β advertiser. The
antigen introduction can likewise be influenced by the
coronavirus. For instance, quality articulation identified
with antigen introduction is down-controlled after MERS-
CoV disease.18–20 Thusly, annihilating the resistant
avoidance of SARS-CoV-2 is basic in its treatment and
explicit medication improvement.

2. Immunological Aspects of SARS-CoV-2

Since SARS-CoV and SARS-CoV-2 are so comparative, the
biochemical collaborations and the pathogenesis are likely
comparable. Official of the SARS-CoV-2 to the angiotensin-
changing over compound 2 (ACE-2) receptors in the sort II
pneumocytes in the lungs triggers a course of aggravation
in the lower respiratory tract.21 It has been exhibited that
when the SARS spike protein ties to the ACE-2 receptor, the
complex is proteolytically handled by type 2 transmembrane
protease TMPRSS2 prompting cleavage of ACE-2 and
actuation of the spike protein, like the instrument utilized
by flu and human metapneumovirus, along these lines
encouraging viral section into the objective cell. It has been
recommended that cells wherein ACE-2 and TMPRSS2 are
all the while present are generally helpless to passage by
SARS-CoV.22 Early signs are that SARS-CoV-2 infection
additionally requires ACE-2 and TMPRSS2 to enter cells.

Viral passage and cell contamination trigger the host’s
resistant reaction, and the incendiary course is started by
antigen-introducing cells (APC). The procedure begins with
the APC performing two capacities: (1) introducing the
outside antigen to CD4+-T-partner (Th1) cells, and (2)
discharging interleukin-12 to additionally animate the Th1
cell. The Th1 cells invigorate CD8+-T-executioner (Tk)
cells that will focus on any cells containing the remote
antigen. Furthermore, enacted Th1 cells animate B-cells to
deliver antigen-explicit antibodies.23

In the principal clinical introduction of 41 patients
admitted to medical clinic with COVID-19, 98% of
patients had a fever, 76% had a hack, and 55% had
brevity of breath on affirmation. Be that as it may, those
conceded may have had less extreme side effects for 2
to 14 days before introduction, during which they were
likely infectious. When patients created brevity of breath,
they had been debilitated for a normal of eight days.
Once admitted to the medical clinic, all patients created
clinical pneumonia upheld by chest CT discoveries, and
13 of the 41 patients (32%) created hypoxic respiratory
disappointment requiring ICU confirmation.24 Four patients
(10%) required mechanical ventilation, two of which got
extracorporeal layer oxygenation because of hard-headed
hypoxia. Altogether, six patients kicked the bucket, giving
a case casualty rate (CFR) of 15% and activating frenzy that
immediately spread around the world. While early media
reports recommended that passings were almost certain
in patients with comorbid conditions, of the 41 patients
portrayed in the Chinese survey, just 38% had comorbid
conditions and the normal age was 49.

2.1. Epidemiology

As of March 16, there were 169,930 affirmed cases, about
portion of which (80,860 cases, 47.6%) were inside territory
China. About 18% of sick individuals had extreme illness,
and 82.0% had mellow ailment and an aggregate of 889 tried
positive cases were asymptomatic.25 While at first restricted
to China among the individuals who visited the Wuhan
wet market, throughout around 3 months the SARS-CoV-
2 needs to date been affirmed in 157 nations and one voyage
transport. The Chinese CDC distributed the epidemiologic
attributes of the COVID-19 episode starting at 11 February
2020.26 Beginning information recommends that most of
patients (73%) were over age 40 years, and that the danger
of death increments with age. No passings were accounted
for in patients more youthful than 10 years of age, and
just 2.6% of the absolute fatalities were in patients more
youthful than 40 years old.

After territory China, the following region with the
most noteworthy number of affirmed cases is Italy, where
starting at 16 March 2020, there were 24,747 announced
cases, and Iran where 13,938 cases have been affirmed.
Until this point, there have been 6522 passings around
the world (3.83%), 3213 of which (49.2%) were inside
territory China.27 Because of forceful control systems in
China, including a mass isolate of the whole 11 million
populace of Wuhan, the quickening of new cases in China
has eased back while that outside of China has expanded.
As of March second, the quantity of every day new cases
outside of China was multiple times higher than those
inside China. Numerous nations have founded travel bans
or potentially isolate systems for approaching voyagers.
Terminations of government funded schools and parties
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have been initiated in numerous nations with an end
goal to contain the spread of COVID-19 and decline the
general wellbeing trouble28 and the CDC has discharged
proposals on school conclusion models. In examination,
the 2002 SARS pandemic, which additionally started
in China, brought about 8096 individuals contaminated
and 774 passings (9.6%). Then again, the 2012 MERS
pandemic contaminated 2494 individuals causing 858
passings (34.4%). In this way, in spite of the fact that MERS
and SARS had higher mortality, the a lot bigger number
of individuals tainted with SARS-CoV-2, and the rate at
which the number is expanding, raises red epidemiologic
banners.29

2.2. Transmission rate

The proliferation number, or "R nothing" (R0), is a scientific
term that characterizes infectiousness.30 In particular, it is
the quantity of individuals that one debilitated host can taint.
In the event that the R0 is short of what one the infection
will vanish. On the off chance that the R0 ≥ 1, at that point
the sickness will spread between individuals. Appraisals
of the R0 of SARS-CoV-2 have extended from 2.24 to as
high as 3.5831 in spite of the fact that the World Health
Organization gauges it is somewhere in the range of 1.4 and
2.5. For the motivations behind examination, the mean R0
for occasional flu is somewhere in the range of 1.1 and 2.3
(variable by locale and vaccination rates), while for SARS
was somewhere in the range of 1 and 2.75. The marginally
higher R0 for SARS-CoV-2 might be on the grounds that
it has a more drawn out prodromal period, expanding the
period during which the tainted host is infectious.

Coronaviruses are for the most part thought to be
spread frequently by respiratory beads, not to be mistaken
for airborne transmission.32 Beads are bigger and will
in general tumble to the ground near the tainted host
and possibly contaminate others if the drop is captured
by a powerless host before landing. Bead transmission is
regularly constrained to short separations, for the most
part under 2 m. Be that as it may, the airborne course
includes a lot littler beads that can buoy and move longer
separations with air flows. Under certain mugginess and
temperature situations, airborne beads can stay in trip for
a considerable length of time. For the most part, pathogens
that are transmissible by means of the airborne course have
higher R0, in light of the fact that tainted particles can stay
noticeable all around long after the contaminated individual
has left the premises. This airborne course happens, for
instance, in measles (R0 somewhere in the range of 12 and
1833 and chicken pox (R0s somewhere in the range of 3.7
and 5.0.34

When contaminated beads have arrived on surfaces,
their survivability on those surfaces decides whether
contact transmission is conceivable. In view of our present
comprehension from other beta coronaviruses, including

SARS and MERS, coronaviruses can endure, and stay
irresistible, from 2 h as long as 9 days on lifeless surfaces,
for example, metal, glass, or plastic, with expanded
endurance in colder and dryer situations.35 Hence, the
Chinese government has been accounted for to sanitize
and in any event, wrecking money with an end goal to
contain the infection. Reassuringly, purifying of surfaces
with regular biocidals, for example, ethanol and sodium
hypochlorite is extremely compelling at inactivation of the
coronaviruses inside 1 min of presentation.36 The planning
of most extreme infectivity is right now being evaluated.
A little investigation of 17 patients demonstrated that
nasal viral burden tops inside long periods of side effect
beginning, recommending that transmission of malady is
bound to happen from the get-go over the span of disease.37

2.3. Incubation period

Understanding brooding periods is significant as it
permits wellbeing specialists to present increasingly viable
isolate frameworks for suspected cases. The best current
assessments of the SARS-CoV-2 disease run from 2 to 14
days. Examination of the initial 425 instances of COVID-
19 in Wuhan a mean brooding time of 5.2 days.38 A later
report, in light of 1324 cases, revealed a mean hatching time
of 3.0 days. One more report, on 88 cases that headed out to
Wuhan somewhere in the range of 20 and 28 January, had
hatching period ranges from 2.1 to 11.1 days, with a mean
of 6.4 days.39

2.4. Case fatality rate

The absolute number of those contaminated incorporates
the individuals who were tainted and recuperated without
introduction (Ir), contaminated and introduced to a
medicinal services office (Ip), and contaminated and kicked
the bucket (Id). The CFR would be M/(Ir + Ip + Id).40

Clearly, one must have an exact estimation of every one of
these parameters to precisely decide the CFR of COVID-
To ascertain the case casualty rate (CFR) of a disease,
one must gap the mortality number (M) by every one of
the individuals 19. While the (M) is commonly simpler to
check, and a focal point of media, the denominator can
take any longer to ascertain. During the early periods of a
fatal pandemic, the quantity of the individuals who were
tainted and recuperated (Ir) isn’t yet known, since just the
individuals who were contaminated and turned out to be
genuinely sick are perceived and tried. What’s more, since
this is a novel infection, there were no current location
techniques, so early passings because of clinical substances,
for example, flu, for instance, may have been mis-credited
to CoVID-19. The viral genome was distributed around
fourteen days after the beginning of the episode, and PCR
investigation was immediately used to analyze suspected
cases.41 General wellbeing authorities would now be able to
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test speculated cases, particularly close contacts of known
cases, and others with gentle side effects, yet the testing
capacities can get soaked, conceivably constraining the
capacity to get a precise estimation of Ip. For instance,
the underlying capacity of the Wuhan wellbeing authority
was constrained to 200 tests for each day, however that
number has developed to 4196 tests for every day. The blend
of these components prompts a gross underestimation of
the denominator of the CFR computation, and therefore an
embellishment of the mortality. Until we can precisely speak
to Ir and Ip, it is as of now difficult to decisively assess the
CFR of SARS-CoV-2.42

Nonetheless, throughout a possibly lethal pandemic,
a precise estimation of CFR is significant. The higher
mortality in Wuhan might be overestimated on the grounds
that from the get-go throughout this plague, viral testing was
constrained to just the serious cases. Be that as it may, the
China National Health Commission concedes that Wuhan
has a general absence of clinical assets, which may have
added to the higher death rate.43

2.5. Asymptomatic transmission

Contamination transmission by asymptomatic people can
make control of ailment spread testing. Since late January,
SARS-CoV-2 transmission from tainted yet at the same time
asymptomatic people has been progressively revealed.44

Appraisal of the viral loads in suggestive people not
just indicated that the viral burdens top inside the initial
barely any long stretches of manifestations, yet in addition
that asymptomatic patients can have a comparatively high
popular burden without demonstrating side effects. It was
recommended that viral testing should never again be
restricted to indicative people, yet in addition incorporate
the individuals who have gone to influenced zones.45

2.6. Risk factors for mortality

At such an early period of the COVID-19 pandemic,
it is hard to precisely portray the populaces most in
danger, particularly when coaxing out hazard factors
for contamination from chance elements for death from
malady. Right off the bat, it turned out to be certain
that the individuals who have visited the Wuhan wet
market were most in danger of disease; however the
populace visiting the market isn’t an exact impression of
everyone. The Chinese CDC distributed the epidemiologic
qualities of the COVID-19 episode alongside related hazard
factors for death.46 The biggest hazard factor for death
is age. Other hazard factors incorporate male sex and
the nearness of comorbid conditions. Be that as it may,
notwithstanding genuine age-explicit mortality, the age-
based hazard could reflect basic comorbidities among the
older and the dispersion of the fundamental populace in
Wuhan, where the flare-up started.47 With what we think

about the pathogenesis of the SARS-CoV infection, it
appears to be sensible to accept that those with more
significant levels of ACE-2 receptors might be at most
serious hazard. There was some theory that the statement
of ACE-2 receptors might be connected to race, explicitly
after an early report recommended that Asian guys had
higher ACE-2-communicating cell proportions than white
and African Americans.48 In any case, the example size
contained just eight distinct people (five African Americans,
two whites, and one Asian) and extrapolating those
discoveries to an entire race is unrealistic. However, in
another examination surveying ACE-2 receptor articulation
in tissues of 224 patients with lung disease, there were no
huge inconsistencies in ACE-2 quality articulation between
racial gatherings (Asian versus Caucasian), age gatherings
(more established or more youthful than 60 years of age), or
sexual orientation gatherings (male versus females).49 Pro
2 quality articulation was, nonetheless, essentially raised
in smokers proposing that smoking history ought to be
considered in distinguishing vulnerable populaces. Since
smoking in China is prevalently a male trait (54% of men,
2.6% of ladies),50 this may assist with clarifying the sexual
orientation contrast found in the clinics in China.

From the get-go in the COVID-19 plague, it gave the
idea that kids were a secured gathering, yet this may have
been on the grounds that they were less inclined to have
frequented the Wuhan wet market, or in light of the fact
that they were bound to have asymptomatic or gentle illness
and along these lines more averse to have been tried.
COVID-19 has influenced babies as youthful as multi month
old enough,51 most with gentle or asymptomatic ailment.
There have been no announced instances of unfriendly
newborn child results for moms who created COVID-19
during pregnancy. Second to the Hubei populace, the other
populace at expanding hazard is medicinal services laborers.
As of February 17, 2020, aggregate of 1716 social insurance
laborers in China have been tainted, five of whom lethally.

3. Immunological Aspects of Influnza

Flu infections have a place with the Orthomyxoviridae
family, which is portrayed by a portioned, negative sense,
and single-abandoned RNA (ssRNA) genome.52 They are
ordered into four genera (type A, B, C, and D), among
which flu An infection (IAV) can taint a wide range of
creature species53 IAVs can be additionally characterized
based on the atomic structure and hereditary qualities
of hemagglutinin (HA) and neuraminidase (NA) proteins.
There are a few significant IAV-encoded proteins that
have been accounted for to be related with the infection
pathogenesis and host insusceptible reaction to the viral
disease. It has been uncovered that changes at amino
corrosive level in the viral proteins are identified with
expanded ailment seriousness and invulnerable avoidance in
people or avian brought about by IAVs.



8 Bashir and Rashid / Southeast Asian Journal of Case Report and Review 2021;8(1):3–13

3.1. IAVs target and enter host cells

Flu infections essentially target and taint aviation route and
alveolar epithelial cells, which contain the SA glycans as
receptors, consequently causing alveolar epithelial injury
and in the long run disappointment of gas trade.54 Thus,
human IAV disease may prompt intense respiratory trouble
condition (ARDS) and even demise. Hemagglutinin protein
on the viral envelope can perceive SA receptors on the
outside of the host cells, which is the most vital advance
during the time spent IAV intrusion into a creature. Flu
infections have two basic cell receptors: SA α-2, 3 galactose
(SAα-2, 3-Gal) and SA α-2, 6 galactose (SAα-2, 6-
Gal)55 Thus, variety of cell surface receptors contributes
as a significant obstruction to cross-species and zoonotic
transmissions of flu infection.

3.2. Activation of innate immune response

The natural resistant reaction is the main line of safeguard
against viral disease which is quick accordingly, however
vague. During the IAV disease, viral preserved segments
called pathogen related atomic examples (PAMPs) are
perceived by have pathogen acknowledgment receptors
(PRRs, for example, retinoic corrosive inducible quality
I protein (RIG-I) and cost like receptor (TLR), prompting
actuation of natural resistant flagging that at last initiates
the creation of different cytokines and antiviral particles.56

These PAMPs have certain attribute of viral RNA that
are not shared by cell RNAs, for example, locales of
twofold abandoned RNA (dsRNA) or the nearness of a 5’-
triphosphate gathering.

Pathogen acknowledgment receptors can separate self
from non-self-atoms inside the tainted cells. Apparatus
I is the primary receptor to perceive the intracellular
ssRNA and transcriptional intermediates of IAVs in the
contaminated host cells. Non-self RNA and transcriptional
results of IAVs in the cytoplasm are additionally detected
by melanoma separation related quality 5.57 Following
the acknowledgment of PAMPs, RIG-I is initiated and
its caspase enactment and enrollment areas (CARDs)
are uncovered. At that point the CARD is tweaked by
dephosphorylation or ubiquitination by E3 ligases, for
example, TRIM-containing protein 25 (TRIM25). Hence,
CARD-subordinate relationship of RIG-I and MAVS trigger
the downstream transduction motioning at the external
mitochondrial film. In this manner, the interpretation
factors, including interferon administrative factor 3 (IRF3)
and IRF7, and atomic factor kappa-light-chain-enhancer
of actuated B cells (NF-κB) are initiated, causing the
declaration of an assortment of IFNs and cytokines.58

3.3. Adaptive immunity against IVA

T cells and B cells assume key jobs in versatile
insusceptibility against the IAV contamination. Immune

system microorganisms are fundamentally known as CD4+
T and CD8+ T cells. CD8+ T cells separate into cytotoxic T
lymphocytes (CTLs), which produce cytokines and effector
particles to limit viral replication and execute infection
tainted cells. In this manner, T cells are urgent for the
limitation of viral contamination.59 Upon contamination
with IAV, gullible CD8+ T cells are initiated by DCs
relocated from lungs to T-cell zone of the depleting
lymph hubs, prompting T-cell expansion and separation
into CTLs.60 Additionally, type I IFNs, IFN-γ, IL-2,
and IL-12 likewise help CD8+ T cells to separate into
CTLs. IFN-λs were likewise appeared to improve the
T-cell multiplication during flu infection immunization.
CTLs decline the declaration of CCR7 and upregulate
the statement of CXCR3 and CCR4, which empowers
their movement from lymph hubs to the lungs where they
slaughter IAV-tainted cells.61

3.4. Respiratory mucosal immunity response

Lymphoid Tissues and Immunoglobins in the Respiratory
Tract Involved in Immunity against the IAV Infection.
The nasal openings and URT are the principle section
destinations for IAVs and mucosal safe framework likewise
goes about as the main line to restrain the IAV disease
separated from intrinsic insusceptibility. Secretory IgA (s-
IgA) and IgM are the major killing antibodies present on
mucosa to forestall viral section. Nasal emissions contain
IgA which can kill HA and NA of IAVs.62 During essential
contamination with IAVs, every one of the three significant
immunoglobulin classes (IgG, IgA, and IgM) are available
in mucosal emission to restrict the disease, however IgA
and IgM are higher in fixation than IgG. It is believed that
IgM reaction is prevailing during essential disease, while
during optional contamination IgG reaction is predominant
for immunoglobin emission.63 In the URT, mucosal reaction
is actuated in the nasopharyngeal-related lymphoid tissues
(NALT). At the point when antigens are pinocytosed or
phagocytosed by macrophages present on the NALT, they
cooperate with neighborhood T and B cells, bringing about
improvement of an enormous number of IgA Ab-framing
cell (IgA-AFC) forerunners.64 The prepared T and B cells
relocate from NALT to the lungs by means of general flow,
where they separate into explicit IgA-AFC to discharge
antiviral antibodies. In this way, NALT has all the earmarks
of being introductory inductive site for emission of s-IgA
against IAV contamination. In the LRT, mucosal resistant
reactions happen in the BALT.65 BALT is the site for AFC
advancement and creation of mucosal s-IgA against IAV
disease.

4. Imunologigal Aspects of H1N1 (Swine flu)

It is as yet not satisfactory whether H1N1v scatters past
the respiratory tract to recreate, for instance, in the gastro-
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intestinal tract, as H5N1 infection can. The starter obsessive
discoveries of lethal H1N1v infection have been those of
diffuse alveolar harm (the histological discoveries found in
intense respiratory misery disorder),66 and a hemorrhagic
interstitial pneumonitis with a lymphocytic cell penetrate
reminiscent of an essential viral pneumonia. Optional
bacterial super-infection has incidentally been seen yet isn’t
regular with just 14% of deadly cases in California having
microbiological proof of auxiliary bacterial or parasitic
contamination. In certain territories it was seen that the early
rush of extreme hospitalized cases are those of essential
viral pneumonia regularly in any case solid youthful people;
this is related with a poor prognosis.67 A second influx of
hospitalizations was seen, principally in the individuals who
are more established and with fundamental hazard factors
for flu difficulties. By and large, most of lethal cases and
hospitalized patients had at least one basic condition.

Essential viral pneumonia can happen infrequently with
regular flu yet its pathology isn’t all around depicted. The
accessible depictions of essential viral pneumonia in this
manner have been from the extreme pandemic of 1918 and
1957. Infection antigen has been distinguished in alveolar
epithelial cells and alveolar macrophages.68 While essential
viral pneumonia is the uncommon special case following
H1N1v contamination, it is generally regular in those
uncommon people who create avian flu H5N1 sickness.
There keeps on being debate about whether the lung
pathology of essential flu viral pneumonia is exclusively
because of a direct popular cytopathic impact or whether
it is added to by intrinsic resistant reactions. Moreover,
it is muddled whether the pathogenesis of this condition
in 1918 flu and H5N1 disease is like that found in the
uncommon cases with essential viral pneumonia following
H1N1v contamination. Definite information from post-
mortem examination considers are anticipated.

The H1N1v infection doesn’t have any of the hereditary
harmfulness themes related with either the H5N1 or the
1918 pandemic infections, for instance, Lys at buildup 627
or Asn at buildup 701 in the PB2 quality, the numerous
essential amino corrosive theme in the interfacing peptide
of the HA (HA0), Ser 66 in the PB1-F2 quality, Glu 92 in
the NS1 quality.69–72 Notwithstanding, in creature models,
H1N1v infection causes increasingly serious sickness and
has a more noteworthy preference for contaminating the
alveolar epithelial cells than does occasional H1N1 flu
in ferrets, mice and macaques. Looking at mice, ferrets
and macaques contaminated with H1N1v or regular H1N1
infection, the upper respiratory tract had tantamount viral
titers yet popular replication in the lungs was uniquely more
prominent in H1N1v-infected

Notwithstanding the terminal sialic corrosive linkages,
inward linkages just as fucosylation, sulfation and
sialylation at the internal oligosaccharide may likewise
decide HA receptor acknowledgment. These discoveries

point to an abnormal cell tropism of the H1N1v infection
and an increasingly itemized investigation of the receptor
restricting profile of H1N1v is anticipated.72

Starter information recommend that H1N1 infection
specially ties sialic corrosive (Sia) α 2–6 receptors, like
regular flu. While this perception was perfect with the
H1N1v infection’s replication in the upper respiratory tract,
which contains a plenitude of Sia α 2–6 receptors, such
a receptor inclination would not be relied upon to permit
H1N1v to repeat without earlier adjustment in the mouse
respiratory tract, which primarily contains Sia α 2–3.
Interestingly, avian flu infections (for example H5N1) ties
Sia α 2–3 receptors, which are found in winged animals yet
in addition found in the alveolar epithelium. One theory to
clarify the seriousness of human H5N1 malady has been the
focusing of the infection to the Sia α 2–3 receptors found
on the alveolar epithelium,71 however such a speculation
neglects to clarify why H1N1v (which evidently ties Sia
α 2–6) causes more contamination of the alveoli than does
regular flu H1N1.

5. Recent Advances and Future Prospectives

There have been enormous advances in vitro demonstrative
(IVD) examines for coronavirus ailment 2019 (COVID-
19) brought about by extreme intense respiratory disorder
coronavirus 2 (SARS-CoV-2).77 The principle IVD
tests utilized for COVID-19 utilize constant converse
transcriptase polymerase chain response (RT-PCR) that
takes a couple of hours. In any case, the test term has
been abbreviated to 45 min by Cepheid. Of intrigue
is the purpose of-care (POC) sub-atomic examine by
Abbott that diminished the measure length to only 5 min.
Most sub-atomic tests have been endorsed by the United
States Food and Drug Administration (FDA) under crisis
use approval (EUA) and are Conformité Europeans (CE)
marked.77 A wide scope of serology immunoassays (IAs)
have additionally been built up that supplement the sub-
atomic examines for the analysis of COVID-19. The most
conspicuous IAs are computerized chemiluminescent IA
(CLIA), manual ELISA, and quick horizontal stream IA
(LFIA), which recognize the immunoglobulin M (IgM)
and immunoglobulin G (IgG) created in people because
of SARS-CoV-2 contamination. The progressing research
endeavors and advances in correlative advances will make
ready to new POC IVD tests in the coming months.
Nonetheless, the exhibition of IVD measures should be
basically assessed before they are utilized for the clinical
conclusion of COVID-19.78

6. Current Pipeline for SARS-CoV-2 Vaccines

The improvement of immunizations for human use can take
years, particularly when novel innovations are utilized that
have not been widely tried for security or scaled up for
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Table 1:
S.NO Virus Immunogenecity Host Interaction Targetted Drugs Specific Disease
01 NCoV Incubation period:2-14 days

High levels of cytokines Cell
receptor is ACE2 Neutrophils
are increased and lymphocytes
are decreased73

Possible natural
reservoir is Bat
Possible intermediate
host is pangolin
Predominant cellular
receptor is ACE2

Remdesivir,
Chloroquine/-
hydroxychloroquine ±
azithromycin,
Lopinavir74

COVID-19(coronavirus
disease)

02 Influenza
virus

Incubation period is 1-4 days
Neutrophils and macrophages
are increased75 Cytokines and
chemokines are released

Wild aquatic birds are
natural hosts Reservoir
host are humans

Rapivab (peramivir),
Relenza (zanamivir),
Tamiflu
(oseltamivir phosphate,
also available as
generic) and Xofluza
(baloxavir marboxil)
recommended by
CDC[76]

Flu (disease caused by
influenza)

03 H1N1 1-4 days incubation period
Dendritic and T cell are
reduced NK cells and T
regulatory cells are increased
Plasma interferon (IFN)-α/γ
and interleukin (IL-15) are
significantly higher62

Reservoir host are Pigs zanamivir,
oseltamivir, and
peramivir76

Swine flu( an upper and
lower respiratory tract
infection)55

large scale manufacturing. Since no coronavirus antibodies
are available and no enormous scope fabricating limit with
regards to these immunizations exists up ’til now, we
should assemble these procedures and limits. Doing this just
because can be repetitive and tedious79 CEPI has granted
assets to a few profoundly imaginative players in the field,
and a considerable lot of them will probably prevail in
the end making a SARS-CoV-2 immunization. In any case,
none of these organizations and foundations has a set up
pipeline to carry such an antibody to late-arrange clinical
preliminaries that permit licensure by administrative offices,
and they don’t as of now have the ability to create the
quantity of dosages required.

7. Conclusion

In December 2019, the episode of the novel coronavirus
illness (COVID-19) in China spread around the world,
turning into a crisis of significant universal concern.
SARS-CoV-2 contamination causes groups of serious
respiratory ailment like extreme intense respiratory
condition coronavirus. Human-to-human transmission
by means of beads, sullied hands or surfaces has been
portrayed, with hatching times of 2-14 days. Early analysis,
isolate, and strong medicines are basic to fix patients.
Bats have been acknowledged as a characteristic pool and
courses of a different coronaviruses, and these infections
have covered species dividers to taint people and a few
unique sorts of creatures, also asavians, rodents, and
chiropters. Distinguishing proof of the causative viral
pathogens of respiratory tract viral diseases is essential
to choose a suitable treatment, control the pandemic, and

decrease the monetary effect of COVID-19 on China
and the world. In intense respiratory disease, RT-PCR
is routinely used to recognize causative infections from
respiratory emissions. The positive pace of PCR from
oropharyngeal swabs isn’t high. In this circumstance, more
swab testing is expected to explain conclusion. Normal CT
discoveries can help early screening of associated cases and
conclusion with COVID-19.

8. Source of Funding

None.

9. Conflict of Interest

None.

References
1. Huang C, Wang Y, Li X. Clinical features of patients infected with

2019 novel coronavirus in Wuhan. Lancet. 2020;395(10223):497–506.
doi:10.1016/S0140-6736(20)30183-5.

2. Peiris JS, Guan Y, Y K. YuenSevere acute respiratory syndromeNat.
Nat Med. 2004;10(12):88–97. doi:10.1038/nm1143.

3. Wu F, Zhao S, Yu B. A new coronavirus associated with human
respiratory disease in ChinaNature. Nature. 2020;579(7798):265–9.
doi:10.1038/s41586-020-2008-3.

4. Jeffers SA, Tusell SM, Gillim-Ross L. CD209L (L-SIGN) is a receptor
for severeacute respiratory syndrome coronavirusProc. Natl Acad Sci.
2004;101(44):15748–53. doi:10.1073/pnas.0403812101.

5. Simmons G, Reeves JD, Rennekamp AJ. Characterization of
severe acute respiratory syndrome-associated coronavirus (SARS-
CoV) spike glycoprotein-mediated viral entryProc. Natl Acad Sci .
2004;101(12):4240–5. doi:10.1073/pnas.0306446101.

6. Belouzard S, Chu VC, Whittaker GR. Activation of the SARS
coronavirus spike protein via sequential proteolytic cleavage at
two distinct sitesProc. Natl Acad Sci . 2009;106(14):5871–6.

http://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://dx.doi.org/10.1038/nm1143
http://dx.doi.org/10.1038/s41586-020-2008-3
http://dx.doi.org/10.1073/pnas.0403812101
http://dx.doi.org/10.1073/pnas.0306446101


Bashir and Rashid / Southeast Asian Journal of Case Report and Review 2021;8(1):3–13 11

doi:10.1073/pnas.0809524106.
7. Millet JK, Whittaker GR. Host cell entry of Middle East respiratory

syndrome coronavirus after two-step, furin-mediated activation of
the spike proteinProc. Natl Acad Sci . 2014;111(42):15214–9.
doi:10.1073/pnas.1407087111.

8. Wang H, Yang P, Liu K. SARS coronavirus entry into host
cells through a novel clathrin- and caveolae-independent endocytic
pathway. Cell Res. 2008;18:290–301.

9. Kuba K, Imai Y, Nakanishi TO. Trilogy of ACE2: a peptidase
in the rennin-angiotensin system, a SARS receptor, and a partner
for amino acid transportersPharmacol. Ther. 2010;128(1):119–28.
doi:10.1016/j.pharmthera.2010.06.003.

10. Liu J, Wu P, Gao F. Novel immunodominant peptide presentation
strategy: a featured HLA-A∗2402-restricted cytotoxic T-lymphocyte
epitope stabilized by intrachain hydrogen bonds from severe acute
respiratory syndrome coronavirus nucleocapsid protein. J Virol .
2010;84(22):11849 –57. doi:10.1128/JVI.01464-10.

11. Keicho N, Itoyama S, Kashiwase K. Association of human leukocyte
antigen class II alleles with severe acute respiratory syndrome
in the Vietnamese populationHum. Immunol. 2009;70(7):527–31.
doi:10.1016/j.humimm.2009.05.006.

12. Wang SF, Chen KH, Chen M. Human-leukocyte antigen class I Cw
1502 and class II DR 0301 genotypes are associated with resistance to
severe acute respiratory syndrome. Viral Immunol. 2011;24(5):421–6.
doi:10.1089/vim.2011.0024.

13. Hajeer AH, Balkhy H, Johani S. Association of human leukocyte
antigen class II alleles with severe Middle East respiratory
syndrome-coronavirus infectionAnn. Thorac Med. 2016;11(3):211–
3. doi:10.4103/1817-1737.185756.

14. Tu WP, Chong Y. Functional polymorphisms of the CCL2 and MBL
genes cumulatively increase susceptibility to severe acute respiratory
syndrome coronavirus infectionJ. J Infect. 2015;71(1):101–9.
doi:10.1016/j.jinf.2015.03.006.

15. Li G, Chen X. XuProfile of specific antibodies to the
SARS-associated coronavirusN. Engl J Med. 2003;349(5):508–9.
doi:10.1056/NEJM200307313490520.

16. Xu Z, Shi L, Wang Y. Pathological findings of COVID-19
associated with acute respiratory distress syndrome. Lancet Resp Med.
2020;8(4):420–2. doi:10.1016/S2213-2600(20)30076-X.

17. Fan YY, Huang ZT, Li L. Characterization of SARS-CoV-specific
memory T cells from recovered individuals 4 years after infection.
Arch Virol. 2009;154(7):1093–9. doi:10.1007/s00705-009-0409-6.

18. Zhao J, Li K, Wohlford-Lenane C. Rapid generation of a mouse
model for Middle East respiratory syndromeProc. Natl Acad Sci.
2014;111(13):4970–5. doi:10.1073/pnas.1323279111.

19. Chen YM, Liang SY, Shih YP. Epidemiological and genetic correlates
of severe acute respiratory syndrome coronavirus infection in the
hospital with the highest nosocomial infection rate in Taiwan in. Clin
Microbiol. 2003;44(2):359–65. doi:10.1128/JCM.44.2.359-365.2006.

20. Tang F, Quan Y, Xin ZT. Lack of peripheral memory B cell responses
in recovered patients with severe acute respiratory syndrome: a
six-year follow-up studyJ. J Immunol. 2011;186(12):7264–8.
doi:10.4049/jimmunol.0903490.

21. Glowacka I, Bertram S, Muller MA, Allen P, Soilleux E, Pfefferle S,
et al. Evidence that TMPRSS2 Activates the Severe Acute Respiratory
Syndrome Coronavirus Spike Protein for Membrane Fusion and
Reduces Viral Control by the Humoral Immune Response. J Virol.
2011;85(9):4122–34. doi:10.1128/JVI.02232-10.

22. Heurich A, Winkler HH, Gierer S, Liepold T, Jahn O, Pohlmann
S. TMPRSS2 and ADAM17 Cleave ACE2 Differentially and Only
Proteolysis by TMPRSS2 Augments Entry Driven by the Severe
Acute Respiratory Syndrome Coronavirus Spike Protein. J Virol.
2014;88(2):1293–1307. doi:10.1128/JVI.02202-13.

23. Shulla A, Sargent TH, Subramanya G, Zhao J, Perlman S, Gallagher
T. A Transmembrane Serine Protease Is Linked to the Severe Acute
Respiratory Syndrome Coronavirus Receptor and Activates Virus
Entry. J Virol. 2011;85(2):873–82. doi:10.1128/JVI.02062-10.

24. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, et al. A
pneumonia outbreak associated with a new coronavirus of probable

bat origin. Nature. 2020;579(7798):270–3. doi:10.1038/s41586-020-
2012-7.

25. Schnirring L. More Outbreak Details Emerge as COVID-19 Cases
top 70,000; 2020. Available from: http://www.cidrap.umn.edu/news-
perspective/2020/02/more-outbreak-details-emerge-covid-19-cases-
top-70000.

26. Epidemiology Working Group for NCIP Epidemic Response
CCfDC, Prevention. The Epidemiological Characteristics of
an Outbreak of 2019 Novel Coronavirus Diseases (COVID-
19)-China 2020. Zhonghua Liu Xing Bing Xue Za Zhi.
2020;p. 25. Available from: http://weekly.chinacdc.cn/en/article/id/
e53946e2-c6c4-41e9-9a9b-fea8db1a8f51.

27. 2020. Available from: https://www.reuters.com/article/us-china-
health-japan-idUSKCN20L0BI.

28. Vera A, Yeung J, Marsh J, Kottasová I. Coronavirus News; 2020.
Available from: https://www.cnn.com/world/live-news/coronavirus-
outbreak-2-03-15-20-intl-hnk/index.html(accessedon16March2020)
..

29. COVID-19)-Resources for K-12 Schools and Childcare Programs;
2019. Available from: https://www.cdc.gov/coronavirus/2019-ncov/
community/schools-childcare/index.html.

30. Delamater PL, Street EJ, Leslie TF, Yang YT, Jacobsen KH.
Complexity of the Basic Reproduction Number (R0). Emerg Infect
Dis J. 2019;25.

31. Zhao S, Lin Q, Ran J, Musa SS, Yang G, Wang W, et al. Preliminary
estimation of the basic reproduction number of novel coronavirus
(2019-nCoV) in China, from 2019 to 2020: A data-driven analysis
in the early phase of the outbreak. Int J Infect Dis. 2020;92:214–7.
doi:10.1016/j.ijid.2020.01.050.

32. WHO. Novel Coronavirus—China. Available online; 2020.
Available from: http://www.who.int/csr/don/12-january-2020-
novel-coronavirus-china/en/(accessedon25.

33. CDC Coronavirus Disease 2019 (COVID-19).; 2019. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.
html(accessedon3March2020)..

34. Guerra FM, Bolotin S, Lim G, Heffernan J, Deeks SL, Li Y. The basic
reproduction number (R0) of measles: A systematic review. Lancet
Infect Dis. 2017;17(12):420–8. doi:10.1016/S1473-3099(17)30307-9.

35. Marangi L, Mirinaviciute G, Flem E, Tomba GS, Guzzetta G, Blasio
BF. The natural history of varicella zoster virus infection in Norway:
Further insights on exogenous boosting and progressive immunity to
herpes zoster. PLoS ONE. 2017;12:1–17.

36. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence
of coronaviruses on inanimate surfaces and their inactivation
with biocidal agents. J Hosp Infect. 2020;104(3):246–51.
doi:10.1016/j.jhin.2020.01.022.

37. Doremalen NV, Bushmaker T, Karesh WB, Munster VJ. Stability of
Middle East respiratory syndrome coronavirus in milk. Emerg Infect
Dis. 2014;20(7):1263–4. doi:10.3201/eid2007.140500.

38. Warnes SL, Little ZR, Keevil CW. Human Coronavirus 229E
Remains Infectious on Common Touch Surface Materials. ASM J.
2015;6:1697–1712.

39. Yeung J. China is Literally Laundering its Money to
Contain the Coronavirus-CNN; 2020. Available from:
https://edition.cnn.com/2020/02/17/asia/china-is-disinfecting-cash-
coronavirus-intl-hnk-scli/index.html.

40. Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z,
et al. SARS-CoV-2 Viral Load in Upper Respiratory Specimens
of Infected Patients. N Engl J Med. 2020;382(12):1177–9.
doi:10.1056/NEJMc2001737.

41. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early
Transmission Dynamics in Wuhan, China, of Novel Coronavirus-
Infected Pneumonia. N Engl J Med. 2020;382:1199–1207.
doi:10.1056/NEJMoa2001316.

42. Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical
characteristics of 2019 novel coronavirus infection in China. Respir
Med. 2020;1:1–30.

43. Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019
novel coronavirus (2019-nCoV) infections among travellers from

http://dx.doi.org/10.1073/pnas.0809524106
http://dx.doi.org/10.1073/pnas.1407087111
http://dx.doi.org/10.1016/j.pharmthera.2010.06.003
http://dx.doi.org/10.1128/JVI.01464-10
http://dx.doi.org/10.1016/j.humimm.2009.05.006
http://dx.doi.org/10.1089/vim.2011.0024
http://dx.doi.org/10.4103/1817-1737.185756
http://dx.doi.org/10.1016/j.jinf.2015.03.006
http://dx.doi.org/10.1056/NEJM200307313490520
http://dx.doi.org/10.1016/S2213-2600(20)30076-X
http://dx.doi.org/10.1007/s00705-009-0409-6
http://dx.doi.org/10.1073/pnas.1323279111
http://dx.doi.org/10.1128/JCM.44.2.359-365.2006
http://dx.doi.org/10.4049/jimmunol.0903490
http://dx.doi.org/10.1128/JVI.02232-10
http://dx.doi.org/10.1128/JVI.02202-13
http://dx.doi.org/10.1128/JVI.02062-10
http://dx.doi.org/10.1038/s41586-020-2012-7
http://dx.doi.org/10.1038/s41586-020-2012-7
http://www.cidrap.umn.edu/news-perspective/2020/02/more-outbreak-details-emerge-covid-19-cases-top-70000
http://www.cidrap.umn.edu/news-perspective/2020/02/more-outbreak-details-emerge-covid-19-cases-top-70000
http://www.cidrap.umn.edu/news-perspective/2020/02/more-outbreak-details-emerge-covid-19-cases-top-70000
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://www.reuters.com/article/us-china-health-japan-idUSKCN20L0BI
https://www.reuters.com/article/us-china-health-japan-idUSKCN20L0BI
https://www.cnn.com/world/live-news/coronavirus-outbreak-2-03-15-20-intl-hnk/index.html (accessed on 16 March 2020).
https://www.cnn.com/world/live-news/coronavirus-outbreak-2-03-15-20-intl-hnk/index.html (accessed on 16 March 2020).
https://www.cnn.com/world/live-news/coronavirus-outbreak-2-03-15-20-intl-hnk/index.html (accessed on 16 March 2020).
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/index.html
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/index.html
http://dx.doi.org/10.1016/j.ijid.2020.01.050
http://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/(accessedon25
http://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/(accessedon25
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html (accessed on 3 March 2020).
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html (accessed on 3 March 2020).
http://dx.doi.org/10.1016/S1473-3099(17)30307-9
http://dx.doi.org/10.1016/j.jhin.2020.01.022
http://dx.doi.org/10.3201/eid2007.140500
https://edition.cnn.com/2020/02/17/asia/china-is-disinfecting-cash-coronavirus-intl-hnk-scli/index.html
https://edition.cnn.com/2020/02/17/asia/china-is-disinfecting-cash-coronavirus-intl-hnk-scli/index.html
http://dx.doi.org/10.1056/NEJMc2001737
http://dx.doi.org/10.1056/NEJMoa2001316


12 Bashir and Rashid / Southeast Asian Journal of Case Report and Review 2021;8(1):3–13

Wuhan, China. Euro Surveill. 2020;25(5):20–8. doi:10.2807/1560-
7917.ES.2020.25.5.2000062.

44. Coronavirus: Wuhan Speeds Up Testing and Treatment of Patients;
2020. Available from: https://www.straitstimes.com/asia/east-asia.

45. Bai Y, Yao L, Wei T, Tian F, Jin DY, Chen L, et al. Presumed
Asymptomatic Carrier Transmission of COVID-19. JAMA.
2020;323(14):1406–7. doi:10.1001/jama.2020.2565.

46. Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, Wallrauch C,
et al. Transmission of 2019-nCoV Infection from an Asymptomatic
Contact in Germany. N Engl J Med. 2020;382(10):970–1.
doi:10.1056/NEJMc2001468.

47. Lipsitch M, Swerdlow DL, Finelli L. Defining the Epidemiology
of Covid-19-Studies Needed. N Engl J Med. 2020;382:1194–6.
doi:10.1056/NEJMp2002125.

48. Zhao Y, Zhao Z, Wang Y, Zhou Y, Ma Y, Zuo W. Single-cell RNA
expression profiling of ACE2, the putative receptor of Wuhan 2019-
nCov. Bioinformatics. 2020;202(5):756–9. doi:10.1164/rccm.202001-
0179LE.

49. Cai G. Tobacco-Use Disparity in Gene Expression
of ACE2, the Receptor of 2019-nCov. Life Sci.
2020;doi::10.20944/preprints202002.0051.v1.

50. Liu S, Zhang M, Yang L, Li Y, Wang L, Huang Z, et al. Prevalence and
patterns of tobacco smoking among Chinese adult men and women:
Findings of the 2010 national smoking survey. J Epidemiol Comm
Health. 2017;71(2):154–61. doi:10.1136/jech-2016-207805.

51. Kuba K, Imai Y, Rao S, Gao H, Guo F, Guan B, et al. A crucial role
of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-
induced lung injury. Nat Med. 2005;11:875–9.

52. Ouyang J, Zhu X, Chen Y, Wei H, Chen Q, Chi X. NRAV, a long
noncoding RNA, modulates antiviral responses through suppression
of interferon-stimulated gene transcription. Cell Host Microbe.
2014;16(5):616–42. doi:10.1016/j.chom.2014.10.001.

53. Rehwinkel J, Tan CP, Goubau D, Schulz O, Pichlmair A, Bier K.
RIG-I detects viral genomic RNA during negative-strand RNA virus
infection. Nat Rev Immunol. 2010;140:397–408.

54. Baum A, Sachidanandam R, Garcíasastre A. Preference of RIG-
I for short viral RNA molecules in infected cells revealed by next-
generation sequencing. Proc Natl Acad Sci. 2010;107(37):16303–9.
doi:10.1073/pnas.1005077107.

55. Pichlmair A, Schulz O, Tan CP, Näslund TI, Liljeström P,
Weber F. RIG-I-mediated antiviral responses to single-stranded
RNA bearing 5’-phosphates. Science. 2006;314(5801):997–1001.
doi:10.1126/science.1132998.

56. Munir M. TRIM proteins: another class of viral victims. Sci Signal.
2010;3(118):2. doi:10.1126/scisignal.3118jc2.

57. Yoneyama M, Onomoto K, Jogi M, Akaboshi T, Fujita T. Viral RNA
detection by RIG-I-like receptors. Curr Opin Immunol . 2015;32:48–
53. doi:10.1016/j.coi.2014.12.012.

58. Hiscott J, Lin R, Nakhaei P, Paz S. MasterCARD: a priceless
link to innate immunity. Trends Mol Med. 2006;12(2):53–9.
doi:10.1016/j.molmed.2005.12.003.

59. Takeshita F, Tanaka T, Matsuda T, Tozuka M, Kobiyama K, Saha
S. Toll-like receptor adaptor molecules enhance DNA-raised
adaptive immune responses against influenza and tumors through
activation of innate immunity. J Virol. 2006;80(13):6218–24.
doi:10.1128/JVI.00121-06.

60. Kawai T, Akira S. The role of pattern-recognition receptors in innate
immunity: update on toll-like receptors. Nat Immunol. 2010;11:373–
84.

61. Takeuchi O, Akira S. Pattern recognition receptors and inflammation.
Cell. 2010;140(6):805–20. doi:10.1016/j.cell.2010.01.022.

62. Kumar H, Kawai T, Akira S. Pathogen recognition by the
innate immune system. Int Rev Immunol. 2011;30(1):16–34.
doi:10.3109/08830185.2010.529976.

63. Goubau D, Schlee M, Deddouche S, Pruijssers AJ, Zillinger T,
Goldeck M. Antiviral immunity via RIG-I-mediated recognition
of RNA bearing 5’-diphosphates. Nature. 2014;514(7522):372–7.
doi:10.1038/nature13590.

64. Schulz O, Diebold SS, Chen M, Näslund TI, Nolte MA, Alexopoulou
L. Toll-like receptor 3 promotes cross-priming to virus-infected cells.
Nature. 2005;433(7028):887–92. doi:10.1038/nature03326.

65. Lund JM, Alexopoulou L, Sato A, Karow M, Adams NC, Gale NW.
Recognition of single-stranded RNA viruses by toll-like receptor 7.
Proc Natl Acad Sci. 2004;101(15):5598–603.

66. Baskin CR, Ohmann HB, Tumpey TM, Sabourin PJ, Long JP,
Sastre AG. Early and sustained innate immune response defines
pathology and death in nonhuman primates infected by highly
pathogenic influenza virus. Proc Natl Acad Sci. 2009;106(9):3455–
60. doi:10.1073/pnas.0813234106.

67. Cameron MJ, Ran L, Xu L, Danesh A, Martin JFB, Cameron CM.
Interferon-mediated immunopathological events are associated with
atypical innate and adaptive immune responses in patients with
severe acute respiratory syndrome. J Virol. 2007;81(16):8692–706.
doi:10.1128/JVI.00527-07.

68. Luke TC, Kilbane EM, Jackson JL, Hoffman SL. Meta-analysis:
convalescent blood products for spanish influenza pneumonia: a
future H5N1 treatment? Ann Intern Med. 2006;145(8):599–609.
doi:10.7326/0003-4819-145-8-200610170-00139.

69. Simmons CP, Bernasconi NL, Suguitan AL, Mills K, Ward JM,
Chau NVV, et al. Prophylactic and therapeutic efficacy of human
monoclonal antibodies against H5N1 influenza. Crossref CAS Web
of Science®Google Scholar. 2007;4:928–936.

70. Throsby M, Van Den Brink E, Jongeneelen M, Poon LL,
Alard P, Cornelissen L. Heterosubtypic neutralizing monoclonal
antibodies cross-protective against H5N1 and H1N1 recovered from
human IgM+ memory B cells. PLoS One. 2008;3(12):3942.
doi:10.1371/journal.pone.0003942.

71. Ekiert DC, Bhabha G, Elsliger MA, Friesen RHE, Jongeneelen
M, Throsby M. Antibody recognition of a highly conserved
influenza virus epitope. Science. 2009;324(5924):246–51.
doi:10.1126/science.1171491.

72. Khurana S, Suguitan AL, Rivera Y, Simmons CP, Lanzavecchia
A, Sallusto F. Antigenic fingerprinting of H5N1 avian influenza
using convalescent sera and monoclonal antibodies reveals potential
vaccine and diagnostic targets. Plos Med. 2009;6(4):1000049.
doi:10.1371/journal.pmed.1000049.

73. Snijder EJ, Meer YVD, Dobbe JZ. Ultrastructure and
origin of membrane vesicles associated with the severe acute
respiratory syndrome coronavirus replication complexJ. J Virol.
2006;80(12):5927–40. doi:10.1128/JVI.02501-05.

74. Channappanavar R, Fehr AR, Vijay R. Dysregulated type I interferon
and inflammatory monocyte-macrophage responses cause lethal
pneumonia in SARS-CoV-infected miceCell Host Microbe. Cell Host
Microbe. 2016;19(2):181–93. doi:10.1016/j.chom.2016.01.007.

75. Van RD, Bakker MAD, Leijten LM, Chutinimitkul S, Munster VJ, Wit
ED. Seasonal and pandemic human influenza viruses attach better to
human upper respiratory tract epithelium than avian influenza viruses.
Am J Pathol. 2006;176(4):321–7. doi:10.2353/ajpath.2010.090949.

76. Luke TC, Kilbane EM, Jackson JL, Hoffman SL. Meta-analysis:
convalescent blood products for spanish influenza pneumonia: a
future H5N1 treatment? Ann Intern Med. 2006;145(8):599–609.
doi:10.7326/0003-4819-145-8-200610170-00139.

77. Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019
novel coronavirus (2019-nCoV) infections among travellers from
Wuhan, China. Euro Surveill. 2020;25(5):20–8. doi:10.2807/1560-
7917.ES.2020.25.5.2000062.

78. Bai Y, Yao L, Wei T, Tian F, Jin DY, Chen L. Presumed asymptomatic
carrier transmission of COVID-19. JAMA. 2020;323(14):1406–7.

79. Zhang Y, Chen C, Zhu S. Isolation of 2019-nCoV from a stool
specimen of a laboratory. China CDC Wkly. 2020;2(8):123–7.

Author biography

Saqib Bashir, Student

Aroos Rashid, Student

http://dx.doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
https://www.straitstimes.com/asia/east-asia
http://dx.doi.org/10.1001/jama.2020.2565
http://dx.doi.org/10.1056/NEJMc2001468
http://dx.doi.org/10.1056/NEJMp2002125
http://dx.doi.org/10.1164/rccm.202001-0179LE
http://dx.doi.org/10.1164/rccm.202001-0179LE
http://dx.doi.org/:10.20944/preprints202002.0051.v1
http://dx.doi.org/10.1136/jech-2016-207805
http://dx.doi.org/10.1016/j.chom.2014.10.001
http://dx.doi.org/10.1073/pnas.1005077107
http://dx.doi.org/10.1126/science.1132998
http://dx.doi.org/10.1126/scisignal.3118jc2
http://dx.doi.org/10.1016/j.coi.2014.12.012
http://dx.doi.org/10.1016/j.molmed.2005.12.003
http://dx.doi.org/10.1128/JVI.00121-06
http://dx.doi.org/10.1016/j.cell.2010.01.022
http://dx.doi.org/10.3109/08830185.2010.529976
http://dx.doi.org/10.1038/nature13590
http://dx.doi.org/10.1038/nature03326
http://dx.doi.org/10.1073/pnas.0813234106
http://dx.doi.org/10.1128/JVI.00527-07
http://dx.doi.org/10.7326/0003-4819-145-8-200610170-00139
http://dx.doi.org/10.1371/journal.pone.0003942
http://dx.doi.org/10.1126/science.1171491
http://dx.doi.org/10.1371/journal.pmed.1000049
http://dx.doi.org/10.1128/JVI.02501-05
http://dx.doi.org/10.1016/j.chom.2016.01.007
http://dx.doi.org/10.2353/ajpath.2010.090949
http://dx.doi.org/10.7326/0003-4819-145-8-200610170-00139
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.5.2000062


Bashir and Rashid / Southeast Asian Journal of Case Report and Review 2021;8(1):3–13 13

Cite this article: Bashir S, Rashid A. Immunopathogenecity in
COVID-19. Southeast Asian J Case Rep Rev 2021;8(1):3-13.


	Immunological Aspects of COVID-19
	Coronavirus entry and replication
	Antigen presentation in coronavirus infection
	Humoral and cellular immunity
	Cytokine storm in COVID-19
	Coronavirus immune evasion

	Immunological Aspects of SARS-CoV-2
	Epidemiology
	Transmission rate
	Incubation period
	Case fatality rate
	Asymptomatic transmission
	Risk factors for mortality

	Immunological Aspects of Influnza
	IAVs target and enter host cells
	Activation of innate immune response
	Adaptive immunity against IVA
	Respiratory mucosal immunity response

	Imunologigal Aspects of H1N1 (Swine flu)
	Recent Advances and Future Prospectives
	Current Pipeline for SARS-CoV-2 Vaccines
	Conclusion
	Source of Funding
	Conflict of Interest

