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ABSTRACT: SARS-CoV-2 viral cause infection called COVID-19 was initially
reported in China has resulted in a pandemic because it has spread in over 210
countries. This review summarized pathophysiology, clinical features, diagnosis, and
COVID 19. The spread of SARS-CoV-2 viral infections is a matter of concern
because of a mutant variant of virus. The COVID-19 infection is having 14 days
incubation period. Fever, sore throat, cough, severe headache, breathlessness,
myalgia and weakness are common symptoms observed in patients with COVID-19.
Steps of replication of SARS-CoV-2 virus are attachment, penetration, uncoating,
replication, assembly and release. Patients' screening tests are complete blood count,
C-reactive protein (CRP) and erythrocyte, sedimentation rate (ESR), D-dimer, serum
ferritin, and others. The reverse transcription-polymerase chain reaction (RT-PCR) is
the important diagnostic test of molecular genetic assays for detecting viral RNA. InPatient of COVID 19 CT scan shows ground-glass opacities with or without
consolidations in lung regions. In CT scan, standardized assessment scheme is
CORAD classification and assessment of lung involvement can be done CT severity
score index. Management: Management of COVID -19 starts with supportive and
symptomatic treatment. As soon as the patient gets an infection, the patient should
maintain adequate isolation to prevent transmission to other contacts, patients, and
healthcare workers. Mild infection can be managed at home with counseling about
danger signs. The patient should be advised to maintain hydration and nutrition, and
symptomatic treatment should be given. A variety of therapeutic options currently
include remdesivir, favipiravir, bamlanivimab / etesevimab, casirivimab /
imdevimab dexamethasone, baricitinib, tocilizumab are available.

INTRODUCTION: Coronavirus disease 2019
(COVID-19) has become a major public health risk
worldwide. The outbreak of novel coronavirus was
initially reported in Wuhan, Hubei Province, China,
in late December 2019. On January 12, 2020, it was
named as novel coronavirus “2019-nCoV” by
WHO 1 and later, the International Committee on
Taxonomy of Viruses (ICTV) named it as the
severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) 2.
QUICK RESPONSE CODE
DOI:
10.13040/IJPSR.0975-8232.13(1).139-51
This article can be accessed online on
www.ijpsr.com
DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.13(1).139-51

It was termed coronavirus disease 2019 (COVID19) by WHO 3 and WHO declared it a global
pandemic on March 11, 2020, because it was
spreading rapidly in many countries worldwide,
devastating many healthcare systems 4. In spite of
considerable progress in clinical research, the
spread of this virus has become a matter of
increasing concern, as the second and third waves
of COVID 19 have emerged because of a mutant
variant of the virus worldwide.
However, COVID-19 is highly contagious and
rapidly spreading via respiratory droplets carrying
the infectious virus from close contact or droplet
transmission from persons harboring the virus.
Individuals of all ages are at risk of contracting this
infection and severe disease.
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However, patients aged ≥60 years and patients with
underlying medical comorbidities (obesity,
cardiovascular disease, chronic kidney disease,
diabetes, chronic lung disease, smoking, cancer,
solid organ or hematopoietic stem cell transplant
patients) have an increased risk of developing
severe COVID-19 infection. The COVID-19
infection has 14 days incubation period 5, 6. Fever,
sore throat, cough, severe headache, breathlessness,
myalgia, and weakness are common symptoms
observed in patients with COVID-19 7, 8. Many
COVID-19 patients are mild, but patients with
comorbidities or immune-compromised patients
may become severe 9-13.
Pathophysiology: SARS-CoV-2 is encapsulated
single-stranded positive-sense RNA virus, with
glycoprotein spikes on the membrane giving it a
crown-like appearance. SARS-CoV-2 genome is
around 30 K nucleotides long. The SARS-CoV-2
viral genome has Four main structural proteinsspike surface glycoprotein(S), membrane protein
(M), an envelope protein (E), and nucleocapsid
protein (N) and non-structural proteins like RNA
polymerase, RdRp; papain-like protease, PLpro;
14
main
coronavirus
protease,
3CLpro
.
Genotypically classification of Coronavirus is:
Alpha coronaviruses (a), Beta coronaviruses (b),
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Gamma coronaviruses (g) and Delta coronaviruses
(d) 15. Steps of replication of SARS-CoV-2 virus
are attachment, penetration, uncoating, replication,
assembly, and release Fig. 1 16. SARS-CoV-2
virus‟ Spike glycoprotein bind to angiotensinconverting enzyme 2 (ACE2) receptor and this
invasion is facilitated by Serine protease
TMPRSS211 of host cell; it is receptor-mediated
endocytosis. After that, it releases single-stranded
positive RNA, and the host ribosome translates it
into viral polyproteins.
The effector proteins are formed from polyproteins
by enzyme-mediated cleavage. A negative-strand
RNA template is formed by RNA-dependent RNA
polymerase. Viral RNA is formed from Negative
strand RNA template genomic replication forms
viral genome. After subgenomic transcription and
translation form essential structural viral proteins.
Three structural proteins (S, M, and E) are
incorporated with the membrane of the
endoplasmic reticulum (ER), and the endoplasmic
reticulum-Golgi
intermediate
compartment
(ERGIC) is formed. Nucleocapsid protein binds to
genomic RNA and is encapsulated into ERGIC,
forming mature virion. Mature virion is transported
to the host cell membrane, and exocytosis of the
virus occurs.

FIG. 1: OVERVIEW OF THE CORONAVIRUS REPLICATION CYCLE 16

International Journal of Pharmaceutical Sciences and Research

140

Patel et al., IJPSR, 2022; Vol. 13(1): 139-151.

Clinical Manifestations of COVID-19: After
exposure to the COVID-19 virus, symptoms may
appear within 1- 14 days, on average patients
develop symptoms after 5 days 17. Common
symptoms are fever, cough, sore throat, malaise,
headache, muscle pain, anorexia, nausea, vomiting,
diarrhea, anosmia (loss of smell), or dysgeusia (loss
of taste) 18, 19. Other than this confusion,
hemoptysis, shortness of breath, chest tightness,
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conjunctivitis, rash on skin, discoloration of fingers
and toes have been also observed 20, 21. Children
infected with COVID 19 have shown similar but
mild signs and symptoms compared to adults 22, 23.
There are chances of venous thrombosis due to
hyper-coagulation, muscle damage, neurological
symptoms like fatigue, dizziness and disturbed
awareness, ischemic and hemorrhagic strokes 24, 25.

TABLE 1: CLASSIFICATION OF COVID-19 AS PER THE NATIONAL INSTITUTES OF HEALTH (NIH)
GUIDELINES 26
Asymptomatic or
Mild illness
Moderate
Severe illness
Critical illness
illness:
Presymptomatic
Infection
Individuals with
Individuals who have
Individuals who
Individuals who have
Individuals who have acute
positive SARSany symptoms of
have clinical
(SpO2) ≤ 94% on room
respiratory failure, septic
CoV-2 test without
COVID-19 such as
symptoms or
air; a ratio of partial
shock, and/or multiple organ
any clinical
fever, cough, sore
radiologic
pressure of arterial
dysfunction. Patients with
symptoms
throat, malaise,
evidence of
oxygen to fraction of
severe COVID-19 illness
consistent with
headache, muscle pain,
lower
inspired oxygen,
may become critically ill
COVID-19
nausea, vomiting,
respiratory tract
(PaO2/FiO2) <300 with
with the development of
diarrhea, anosmia, or
disease and who
marked tachypnea with
acute respiratory distress
dysgeusia but without
have oxygen
respiratory frequency
syndrome (ARDS) that
shortness of breath or
saturation
>30 breaths/min or lung
tends to occur
abnormal chest
(SpO2) ≥ 94%
infiltrates >50%
approximately one week
imaging
on room air
after the onset of symptoms

Diagnosis of Covid-19:
A. Clinical Presentation: Median for the
incubation period of COVID-19 symptoms onset is
5.1 days, and in infected people, symptoms may
appear for 11.5 days which depends on patient‟s
immune response and age 27. Research shows
Median age of COVID-19 patients is 59 years
ranged from 15-89 years with a male predominance
19
. Patients presented with different symptoms like
fever, headache, cough, fatigue, pneumonia,
dyspnea, hemoptysis, and diarrhea 28. The largest
study of data analysis in china showed that
Mortality is higher in more than 60years, and the
highest case fatality rate is 14.8% in more than 80
years age group patients. COVID-19 patients with
comorbid conditions hypertension, diabetes,
cardiovascular disease, chronic respiratory disease,
and cancer had a higher case fatality rate than
without comorbid conditions 29.
B. Screening Tests for Covid-19 in Exposed
Patients: Different nonspecific tests recommended
in COVID 19 patients are complete blood count, Creactive protein
(CRP) and erythrocyte,
sedimentation rate (ESR), D-dimer, ferritin,
Creatine kinase plus myoglobin, aspartate

aminotransferase, lactate dehydrogenase, and
creatine phosphokinase. These tests can help to find
the cause of infection. Results seen in COVID 19
patients are a low count of WBC, lymphopenia,
raised erythrocyte sedimentation rate, and CRP.
CRP, ESR should be repeated on the third, fifth,
and seventh day of admission 30, 31. In severe
disease, there is an increased D-dimer level,
elevated ferritin levels, Creatine kinase plus
myoglobin, lactate dehydrogenase, creatine
phosphokinase, and aspartate aminotransferase 32,
33
.
The elevated CRP can be due to the overproduction
of inflammatory cytokines in severe patients with
COVID‐19. Cytokines are produced to fight the
virus, but if the immune system is hyperactive, that
can damage the lungs. A positive D-dimer result
shows a high level of fibrin degradation products
because of significant blood clot formation and
breakdown. Elevated serum ferritin level indicates
the presence of viral or bacterial infection in the
body. To check virus effect in acute phase, tumor
necrosis factor (TNF)-α and interleukin (IL),
plasma cytokines/chemokines are measured,
because inflammatory reactions can lead to
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systemic inflammatory phase to prevent
transmission fecal and urine test should be
performed 34, 35.
C. PCR-Based Test: Currently, the reverse
transcription-polymerase chain reaction (RT-PCR)
is the important diagnostic test of molecular genetic
assays for the detection of viral RNA from a swab
sample of the patient. The sample is taken by
swabbing of nose and throat. The results of the test
are highly accurate. Steps of procedure in RT-PCR
test are isolation of viral RNA from swab sample,
and by RNA-dependent DNA polymerase reaction,
complementary DNA (cDNA) is generated. In the
RTPCR test, detection of template DNA requires
around 25–50 cycles and more time to get the
results. The cycle threshold (Ct) value of an RTPCR reaction is the number of cycles at which
fluorescence of the PCR product is detectable over
and above the background signal. Ct value is
inversely proportional to the presence of genetic
material RNA in the sample. If Ct values are on the
lower side, it shows high viral load and on the
higher side shows less viral load in COVID19
Patients. There are no reliable studies to prove the
association
of
CT
value
and
disease
severity/infectiousness. In-Patient management, CT

*CRP C-reactive Protein, ESR-Erythrocyte
sedimentation rate, CPK-Creatine-phosphokinase,
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Value, and viral load do not have much role.
Patients with CT values equal to or less than 35
may be considered positive, and more than 35 are
negative 36. ICMR states that the cut-off CT value
is from 35-40 for COVID 19 according to
instructions by manufacturers is universally
accepted.
Other tests to detect SARS-CoV-2, one-step singletube nested quantitative real-time PCR (OSN-qRTPCR) method designed by Wang et al. for the rapid
results 37, reverse transcription loop-mediated
isothermal amplification (RT-LAMP) test by Park
et al. 38, reported a field-effect transistor (FET)based biosensor for quick detection and biosensor
could detect SARS-CoV-2 spike protein at a very
low concentration by Seo et al. 39. OSN-qRT-PCR
can detect low viral load, so more sensitive than the
other qRT-PCR methods.
D. Rapid Diagnostic tests (RDT): In RDT, Viral
proteins (antigens) on COVID 19 virus present in
the sample will bind with antibody fixed to paper
strip in plastic casing and signal can be seen in 30
minutes. The rapid test gives results within
minutes, early access, more portable, less specific,
and less sensitive 40.

LDH-Lactate
transaminase,
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AST-aspartate aminotransferase **recently some
immunological and Novel techniques have been
developed to diagnose COVID-19.
CT scan: Currently, CT scan is done in COVID
patients to know the severity of lung involvement.
In-Patient of COVID 19 CT scan shows groundglass opacities with or without consolidations in
lung regions close to visceral plural surfaces,
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including fissures
distribution.

and

multifocal

bilateral

In The later stage of the disease, irregular-shaped
paving patterns were seen in CT scan 41, 42. Some
radiologists use Coronavirus disease 2019
(COVID-19) Reporting and Data System (CORADS) for pulmonary involvement of COVID-19
43
.

TABLE 2: STANDARDIZED ASSESSMENT SCHEME CORONAVIRUS DISEASE 2019 (COVID-19) REPORTING
AND DATA SYSTEM (CO-RADS) 43
CO-RAD
Level of suspicion
CT findings
CO-RAD1
No
Normal or non-infectious abnormalities
CO-RAD2
Low
Abnormalities consistent with infections other than COVID 19
CO-RAD3
Indeterminate
Unclear whether COVID 19 is present
CO-RAD4
High
Abnormalities suspicious for COVID 19
CO-RAD5
Very high
Typical COVID 19
CO-RAD6
PCR +
Definite COVID 19
TABLE 3: PROGNOSIS OF THE DISEASE CAN BE KNOWN BY CHEST CT FINDING FOR DISEASE SEVERITY
AND THE PERCENTAGE OF LUNG INVOLVEMENT
CT severity score index for assessment of lung involvement in COVID 19
Percentage of lung involvement
Score
<5% lobar involvement
1
5–25% lobar involvement
2
26–50% lobar involvement
3
51–75% lobar involvement
4
> 75% lobar involvement
5
In this scoring system, each lobe in five lobes of the lung is scored visually from 1-5. The total score is the addition of all lobes
score that is out of 25. Severity is mild if Total score<= 7, Moderate if the total score is 8-17, severe if the total score is >=18.

Management of Covid-19 Patients: COVID-19
starts with supportive and symptomatic treatment.
As soon as the patient gets an infection, patient
should maintain adequate isolation to prevent
transmission to other contacts, patients, and
healthcare workers. Mild infection can be managed
at home with counseling about danger signs. The
patient should be advised to maintain hydration and
nutrition, and symptomatic treatment should be
given. (Fever, cold, cough, weakness, etc.
Pharmacological Aspects: Currently, a variety of
therapeutic options that include antiviral drugs
(e.g., remdesivir), anti-SARS-CoV-2 monoclonal
antibodies
(e.g.,
bamlanivimab/etesevimab,
casirivimab/imdevimab), anti-inflammatory drugs
(e.g., dexamethasone), immunomodulators agents
(e.g., baricitinib, tocilizumab) under FDA issued
Emergency Use Authorization( EUA) or being
evaluated in the management of COVID-19 45.
Treatment of COVID-19 infection is based on the
severity of illness or certain risk factors. There are
two phases of COVID-19 infection. 1st phase is

replication, in which antiviral medications and
antibody-based treatments are more effective. 2nd
phase is a hyperinflammatory state (release of
cytokines and the coagulation system‟s activation
that causes a prothrombotic state) in which antiinflammatory drugs such as corticosteroids,
anticoagulants, immunomodulating therapies, or a
combination of these therapies may help 40. A
summary of the latest potential therapeutic options
available for the management of COVID-19 is
given below:
1. Antiviral Therapies:
Remdesivir: Remdesivir is a broad-spectrum
antiviral agent that demonstrated antiviral activity
against various single-stranded RNA viruses 45,
46
. The SARS-CoV active metabolite of remdesivir
interferes with the nsp12 polymerase, a
multisubunit RNA synthesis complex of viral nonstructural proteins (nsp‟s) produced as cleavage
products of viral polyproteins. So, it inhibits the
replication of the viral RNA genome, a highly
conserved element of the viral life cycle.
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It also causes premature termination of RNA
synthesis, which will inhibit further transcription
and translation processes needed to generate new
virions 47. On 22 Oct 2020 the U.S. Food and Drug
Administration (FDA) approved the use of
remdesivir for clinical use in adults and pediatric
patients (more than 12 years and weight 40
kilograms or more) to treat admitted patients with
COVID-19. It was observed during the clinical trial
that recovery period of hospitalized adult patients
with mild-to-severe COVID-19 was shortened with
remdesivir as compared to placebo48, 49, 50.
Remdesivir injection should be diluted in 100 ml
normal saline. The recommended dose for
Ramdesivir is on Day 1 loading dose: 200 mg IV
infused over 30-120 min, on day followed by 100
mg IV once a day for next 4 days 51. Patients on
remdesivir should be watched for adverse drug
reactions like increase in hepatic enzymes, Renal
Injury (Blood creatinine increased, Glomerular
filtration rate decreased, Renal failure), Respiratory
failure, Tachy or Bradyarrythmia, Hypotension,
Rash, Sepsis and Septic Shock, Cardiac and
Cardiorespiratory
Arrest,
Nausea/Vomiting,
Abnormal Hemogram, Multiorgan Disorder /
Organ Failure, Pyrexia, Hypoxia, Diarrhea,
Acidosis 52.
Favipiravir: Favipiravir is an antiviral drug that
belongs to the pyrazine class, which was mainly
used to treat influenza 53, 54. It inhibits RNAdependent RNA polymerase (RdRp), so
transcription and replication of viral genomes are
inhibited55. The recommended dosage of favipiravir
for adults is 1800 mg orally twice daily (4.5 tablets
of 400 mg should be taken twice a day in the
morning and evening) on 1st day, followed by 800
mg orally twice daily (2 tablets of 400 mg should
be taken twice a day in morning and evening), up
to a maximum of 14 days. Very few adverse drug
reactions have been observed, like hyperuricemia
and reduced neutrophil count and transaminitis,
teratogenicity 56.
Lopinavir / Ritonavir: Lopinavir / ritonavir is an
FDA-approved drug for AIDS treatment. It acts on
Viral proteases, so the activity of viral proteases is
inhibited, and initially, it was anticipated as
antiviral therapy against COVID-19 57. At present
Lopinavir / Ritonavir is not indicated for the
treatment of COVID-19.
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Hydroxychloroquine and Chloroquine: were
suggested as antiviral treatments in the beginning
of the pandemic. But there was no improvement in
hospitalized patients‟ status 58, 59 and did not
prevent SARS-CoV-2 infection or symptomatic
COVID-19 illness 60.
Ivermectin is an FDA-approved anti-parasitic drug
used globally. During the early onset of the
pandemic, it was used to treat COVID-19 as it
inhibits SARS-CoV-2 replication. But compared to
placebo, it did not achieve significant improvement
61
. So, Ivermectin is currently not indicated for the
treatment of COVID-19 patients.
Zinc: Generates both innate and acquired
(humoral) immunity, enhancement of the normal
functioning of the innate immune system,
stabilization of cell membrane inhibiting the entry
of the virus (Amit Kumar). Zinc deficiency leads to
an increase in pro-inflammatory cytokine (IL-1, IL6 = and TNF alpha) concentrations and decreases
the production of antibodies. When there is an
increase in intracellular concentrations of zinc, it
will inhibit RNA polymerase activity and viral
replication 62.
Ascorbic Acid: Acts as an antioxidant by savaging
Reactive oxygen species, enhances immune
response. It produces type I interferons, so it shows
antiviral immune response 63. Also, vitamin C is
present in the respiratory tract's epithelial lining,
where it acts as a local mucosal protecting agent,
reliving upper respiratory tract infection symptoms
64
.
2. Immuno-Modulatory Agents:
Corticosteroids have been recommended for
COVID-19 patients to prevent „cytokine storm”
and
its
consequences
like
disseminated
intravascular coagulation, hypotension, ARDS,
shock, and death. It happens in the early phase,
around first 5 - 7 days, so steroids should be started
in this time, particularly before or at the onset of
dyspnea to prevent the advancement of the
“cytokine storm” 65, 66. Inflammatory lung injury
can be caused due to rise in inflammatory markers
in severe COVID-19 patients. A trial named “The
Randomized Evaluation of Covid-19 Therapy
(Recovery) trial, was done on hospitalized patients.
It indicated that the use of dexamet has decreased
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Mortality in patients who were on invasive
mechanical ventilation or oxygen support but not in
patients who were not receiving any respiratory
support 67. So, based on the severity of illness in
hospitalized patients who require supplemental
oxygen or non-invasive or invasive mechanical
ventilation dexamet has one is currently used as the
standard of care either alone or in combination with
remdesivir. Recommended for the total daily dose
for dexamethasone 6 mg (oral or intravenous [IV]),
Prednisone 40 mg, Methyl-prednisolone 32 mg,
Hydrocortisone 160mg 68.
Anti-IL-6 Receptor Monoclonal Antibodies: In
COVID-19 hyper-inflammatory state is due to5.
proin-flammatory cytokine Interleukin-6 (IL-6). So
inflammation could be decreased by targeting this
cytokine with an IL-6 receptor inhibitor, and it
showed favorable outcomes in patients with severe
69,
70
COVID-19
. Tocilizumab,
Sarilumab,
Siltuximab were approved by the FDA for various
rheumatological conditions.
Tocilizumab is an anti-interleukin-6 receptor alpha
receptor monoclonal antibody; the data regarding
the use of this agent is mixed. It was observed that
to cilizumab did not show significant improvement
in clinical status or lower the 28-day Mortality
compared to placebo 71 another study showed that
the use of tocilizumab was not effective in
preventing intubation or death rate 72. It
recommended dose 4 to 6 mg/kg (400 mg in 60 kg
adult) in 100 ml NS over 1 hour.
Sarilumab and Siltuximab are IL-6 receptor
antagonists that may have a similar effect on the
hyperinflammatory state associated with COVID19 as to cilizumab. A trial was done, but patients
did not significantly improve clinical status or
mortality rate 73.
3. Anticoagulants: In COVID-19 patients, there is
an increased risk of thrombosis. Heparin prevents
clot formation and resolves the clots present inside
the blood. To prevent venous thromboembolism,
patients admitted in ICU with a lower risk of
bleeding should be administered low-intensity
pharmacological prophylaxis comprising of lowmolecular-weight heparin (dalteparin 5000 IU/day
OR nadroparin 65 IU/kg/ day, OR enoxaparin 40
mg/day) along with low-dose unfractionated
heparin (5000 units two times a day) 74.
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4. Convalescent Plasma therapy was evaluated,
but its actual efficacy was not proven. For serious
COVID-19 patients, convalescent plasma therapy
was approved under EUA by the FDA75. However,
no significant difference was observed in clinical
improvement or overall Mortality by use of
convalescent plasma compared to standard therapy
in serious COVID-19 76, 77. ICMR did a trial named
PLACID trial, and it was observed there was no
significant improvement by the use of plasma, so
ICMR has dropped the use of plasma from the
recommended treatment guidelines of COVID-19
51
.
5. Anti-SARS-CoV-2 Neutralizing Antibody
Products: Neutralizing antibodies developed
against SARS-CoV-2 in patients recovering from
COVID-19, but the duration of how long this
immunity persists is not clear.
REGN-COV2
(Casirivimab
and
Imdevimab): REGN-COV2 is a cocktail antibody
with two IgG1 antibodies (casirivimab and
imdevimab) that act on the SARS-CoV-2 spike
protein that lower the viral load and prevents virusinduced pathological sequelae 78. A clinical trial
demonstrated the REGN-COV2 antibody reduced
viral load compared to placebo 79. There was 70%
fall in hospitalization or death in nonhospitalized
patients with COVID-19. REGN-COV2 also
affects the two new SARS-CoV-2 variants of
concern (B.1.1.7; B.1.351 variants).
Bamlanivimab and Etesevimab Baml-anivimabis
derived from convalescent plasma of COVID-19
patients. Like REGN-COV2, it also acts on the
spike protein of SARS-CoV-2 decreases viral
replication (59, 60) Whilee tesevimab binds to a
different epitope than bamlanivimab and
neutralizes resistant variants with mutations in the
epitope bound by bamlanivimab 80. Bamlanivimab /
etesevimab is effective on the new SARS-CoV-2
variants of concern (B.1.1.7; B.1.351) 81. The FDA
has approved REGN-COV2 (casirivimab and
imdevimab) and bamlanivimab / etesevimab under
two separate EUAs issued in Nov 2020 and Feb
2021. They can be used only in mild to moderate,
nonhospitalized COVID -19 patients (aged more
than 12 years and weighing ≥40 kg) and at high
risk of progressing to severe disease and/or
hospitalization.
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The National Institutes of Health (NIH)
Covid-19 Treatment Guidelines Panel
recommends against inhaled pulmonary
vasodilators such as nitric oxide.

Oxygenation and Ventilation Management in
COVID-19:
Conventional Oxygen Therapy: With continuous
pulse oximetry, COVID-19 patients should be
watched closely. Supplemental oxygen supplementation via nasal cannula or venturi mask must
be administered to maintain oxygen saturation
(SpO2) between 92 to 96% (< 88-90% if COPD). It
should be checked periodically; if there is
improvement in clinical and oxygen saturation,
supplemental oxygen should be continued. HighFlow Nasal Cannula (HFNC) or Noninvasive
Positive Pressure Ventilation (NIPPV) should be
used if there is no clinical improvement or
worsening of symptoms and/or oxygen saturation.

ICMR Guideline for Management of Adult
Covid-19 Patients:
Mild disease:
Sign & Symptoms: Upper respiratory tract
symptoms (&/or fever) WITHOUT shortness of
breath or hypoxia

Management of Acute Hypoxemic Respiratory
Failure
in
COVID-19:
Most
common
complication in adult patients with COVID-19 in
acute hypoxemic respiratory failure and
conventional oxygen therapy is not helpful, so
these patients should be managed with endotracheal
intubation, a high-flow nasal cannula (HFNC),
noninvasive positive pressure ventilation (NIPPV)
and invasive mechanical ventilation (IMV) or
extracorporeal membrane oxygenation (ECMO).

Seek immediate medical attention if Difficulty in
breathing, High-grade fever/severe cough. A low
threshold is to be kept for those with any of the
high-risk features.

Management: Home Isolation & Care Physical
distancing, indoor mask use, strict hand hygiene.
Symptomatic management (hydration, antipyretics,
antitussive, multivitamins). Stay in contact with the
treating physician. Monitor temperature and
oxygen saturation.

Therapies based on low certainty of the evidence
o Tab Ivermectin (200 mcg/kg once a day for
3 days). Avoid in pregnant and lactating
women. OR

High-Flow Nasal Cannula (HFNC) and
Noninvasive Positive Pressure Ventilation
(NIPPV): In selective patients with COVID-19associated acute hypoxemic respiratory failure,
HFNC and NIPPV (bilevel positive airway pressure
[BiPAP] / continuous positive airway pressure
[CPAP]) are noninvasive enhanced respiratory
support modalities available to avoid invasive
mechanical ventilation. It was observed when
HFNC was used before mechanical ventilation it
could improve the prognosis of patients compared
to conventional oxygen therapy and NIPPV 82.

o Tab HCQ (400 mg BD for 1 day f/b 400 mg
OD for 4 days) unless contraindicated.
o Inhalational Budesonide (given via Metered
dose inhaler/ Dry powder inhaler) at a dose
of 800 mcg BD for 5 days) to be given if
symptoms (fever and/or cough) are
persistent beyond 5 days of disease onset.
o High-risk for severe disease or Mortality:
Age > 60 years, Cardiovascular disease,
hypertension, and Coronary artery disease,
DM (Diabetes mellitus) and other immunocompromised
states,
chronic
lung/kidney/liver disease, Cerebrovascular
disease, obesity.

Endotracheal Intubation and Lung Protective
Invasive Mechanical Ventilation: In case of
Impending respiratory failure, it should be
identified immediately, and endotracheal intubation
should be performed 83.


Preoxygenation (100% O2 for 5 min) should
be performed via HFNC.



Use of neuromuscular blocking agents
(NMBA) should be used as needed to
facilitate lung-protective ventilation.

Moderate disease
Sign & Symptoms: Any one of Respiratory rate >
24/min, breathlessness,
SpO2: 90% to < 93% on room air
Management: Admit in Ward
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on availability) in patients with increasing
oxygen requirement if work of breathing is
LOW.

Oxygen Support:
a. Target SpO2: 92-96% (88-92% in patients
with COPD).

b. Consider the use of HFNC in patients with
increasing oxygen requirements.

b. Preferred devices for oxygenation: nonrebreathing face mask.

c. Intubation should be prioritized in patients
with high work of breathing /if Non
invasive ventilation is not tolerated.

c. Prone position is encouraged in all patients
requiring supplemental oxygen therapy
(sequential position changes every 2 hours).

d. Use conventional ARDS net protocol for
ventilator management.

d. Anti-inflammatory or immunomodulatory
therapy: Inj. Methylprednisolone 0.5 to 1
mg/kg in 2 divided doses (or an equivalent
dose of dexamethasone), usually for a
duration of 5 to 10 days. Patients may be
initiated or switched to the oral route if
stable and/or improving.

e. Anti-inflammatory or immunomodulatory
therapy: Inj Methylprednisolone 1 to
2mg/kg IV in 2 divided doses (or an
equivalent dose of dexamethasone), usually
for duration 5 to 10 days.

e. Anticoagulation:
Conventional
dose
prophylactic unfractionated heparin or Low
Molecular Weight Heparin (weight-based,
e.g., enoxaparin 0.5mg/kg per day SC).

f. Anticoagulation: Weight-based intermediate
dose prophylactic unfractionated heparin or
Low Molecular Weight Heparin (e.g.,
Enoxaparin 0.5mg/kg per dose SC BD).
There should be no contraindication or high
risk of bleeding.

f. There should be no contraindication or high
risk of bleeding.

g. Supportive measures: Maintain euvolemia
(if available, use dynamic measures for
assessing fluid responsiveness).

Monitoring:
 Clinical Monitoring: Work of breathing,
Hemodynamic instability, Change in
oxygen requirement.
 Serial CXR; HRCT chest to be done ONLY
If there is worsening.

h. If sepsis/septic shock: manage as per
existing protocol and local antibiogram.
Monitoring:
 Serial CXR; HRCT chest to be done only if
there is worsening.

 Lab monitoring: CRP and D-dimer 48 to 72
hrly; Complete blood count, Kidney
function test, Liver function test 24 to 48
hrly; IL-6 levels to be done if deteriorating
(subject to availability).

 Lab monitoring: CRP and D-dimer 24-48
hourly; CBC, RFT, LFT daily; IL-6 to be
done
if
deteriorating
(subject
to
availability).

 After clinical improvement, discharge.
Severe disease:
Sign & Symptoms: Any one of Respiratory rate
>30/min, breathlessness, SpO2 < 90% on room air
Management: Admit in ICU

 After clinical improvement, discharge.
Emergency Use Authorization (EUA) / Off label
use (based on limited available evidence and only
in specific circumstances):

Respiratory Support:
a. Consider using Non invasive ventilation
(Helmet or face mask interface depending
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No renal or hepatic dysfunction (eGFR<30
ml/min/m2; AST/ALT >5 times ULN (Not
an



absolute contradiction), and



Who are within 10 days of onset of
symptom/s.
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2.

3.

2. Recommended dose: 200 mg IV on day 1
f/b 100 mg IV OD for next 4 days.

4.

Not to be used in patients who are NOT on
oxygen support or in-home settings.

5.

3. Tocilizumab (Off-label) may be considered
when all of the below criteria are met


Presence of severe disease (preferably
within 24 to 48 h of onset of severe disease
/ ICU admission).



Significantly raised inflammatory markers
(CRP &/or IL-6).



Not improving despite the use of steroids.



No active bacterial / fungal / tubercular
infection. Recommended single dose: 4 to 6
mg/kg (400 mg in 60kg adult) in 100 ml NS
over 1 h.

CONCLUSION: COVID-19 is a highly
contagious disease that spreads very fast in the
community & leads to High morbidity and
mortality in affected individual. So, it is very
important to diagnose & start management of
COVID 19 as early as possible. This leads to
decrease mortality and morbidity due to COVID19. We should wear mask, regular hand washing by
hand sanitizer, maintain social distance as a
prevention of spread of infection.
ACKNOWLEDGMENT: We are thankful to the
Dean, GMERS medical college & civil hospital,
Sola and Medical Superintendent, civil hospital,
Sola guidance and support to prepare an article on
above.
CONFLICTS OF INTEREST: None.

6.

7.
8.
9.

10.

11.

12.

13.

14.

15.

16.

REFERENCES:
1.

World Health, Organization. Novel coronavirus (2019nCoV): situation report, Geneva: World Health
Organization;
2020.
https://apps.who.int/iris/handle/10665/330760. Accessed
2020-01-21.

International Journal of Pharmaceutical Sciences and Research

17.

Gorbalenya AE, Baker SC, Baric RS, de Groot RJ,
Drosten C and Gulyaeva AA: The species severe acute
respiratory syndrome-related coronavirus: classifying
2019-nCoV and naming it SARS-CoV-2. Nat Microbiol.
2020; 5(4): 536–44. https://doi.org/10.1038/s41564-0200695-z.
WHO. Naming the coronavirus disease (COVID-19) and
the virus that causes it. World Health, Organization
(WHO);2020.https://www.who.int/emergencies/diseases/n
ovel-coronavirus-2019/technical-guidance/naming-thecoronavirus-disease-(covid-2019)-and-the-virusthatcausesit.
Cucinotta D, Vanelli M. WHO declares COVID-19 a
pandemic. Acta Biomed 2020; 91((1): 157–60.
https://doi.org/10.23750/abm.v91i1.9397.
Lauer S, Grantz K, Bi Q, Jones F, Zheng Q and Meredith
H: The incubation period of coronavirus disease 2019
(COVID-19) from publicly reported confirmed cases:
estimation and application. Ann Intern Med 2020; 172(9):
577-82.
Lei S, Jiang F, Su W, Chen C, Chen J and Mei W: Clinical
characteristics and outcomes of patients undergoing
surgeries during the incubation period of COVID-19
infection. E Clinical Medicine 2020; 54(8): 2-3.
Singhal T: A review of coronavirus disease-2019
(COVID-19). Indian J Pediatr 2020; 87(4): 281-6.
Tian S, Hu N and Lou J: Characteristics of COVID-19
infection in Beijing. J Infect Dis 2020; 80(4): 401-46.
Gardner W, States D and Bagley N: The coronavirus and
the risks to the elderly in long-term care. J Soc Policy
2020; 10(1080): 1-6.
Ioannidis J, Axfors C, Contopoulos-Ioannidis D.
Population-level COVID-19 mortality risk for non-elderly
individuals overall and for non-elderly individuals without
underlying diseases in pandemic epicenters. medRxiv
2020. https://doi.org/10.1101/2020.04.05.20054361.
Armitage R and Nellums L: COVID-19 and the
consequences of isolating the elderly. Lancet Public Health
2020; 5(5): 256-61.
Kliger A and Silberzweig J: Mitigating risk of COVID-19
in dialysis facilities. Clin J Am SocNephrol 2020; 15(5):
707-9.
Pascarella G, Strumia A, Piliego C, Bruno F, Buono R and
Costa F: COVID-19diagnosis and management: a
comprehensive
review.
J
Intern
Med
2020.https://doi.org/10.1111/joim.13091.family
cluster,
Xuzhou: China. Emerg Infect Dis 2020; 26(7): 1626–8.
https://doi.org/10.3201/eid2607.200718.
Khan I, Ahmed Z, Sarwar A, Jamil A and Anwer F: The
potential vaccine component for COVID-19: a
comprehensive review of global vaccine development
efforts.
Cureus
2020;
12(6):
8871.
https://doi.org/10.7759/cureus.8871.
Woo PC: Discovery of seven novel Mammalian and avian
coronaviruses in the genus deltacoronavirus supports bat
coronaviruses as the gene source of alphacoronavirus and
betacoronavirus and avian coronaviruses as the gene
source of gammacoronavirus and deltacoronavirus. J Virol
2012; 86(7): 3995–4008.
Goldman-Israelow B: Coronavirus replication cycle
(template). BioRender.com; 2020 [cited 2020 11/01/2020];
Available from: https://app.biorender.com/biorendertemplates/figures/5e99f5395fd61e0028682c01/t5e56d97d1
b689000850f8f93-coronavirus-replication-cycle.
Shereen MA, Khan S, Kazmi A, Bashir N and Siddique R:
COVID-19
infection:
origin,
transmission
and

148

Patel et al., IJPSR, 2022; Vol. 13(1): 139-151.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

characteristics of human coronaviruses. Journal of
Advanced Research 2020; 24: 91-98.
J-J Z, Dong X and Cao YY: Clinical characteristics of 140
patients infected with SARS-CoV-2 in Wuhan, China.
Allergy 2020; 75: 1730-1741.
Adhikari SP, Meng S and Wu YJ: Epidemiology, causes,
clinical manifestation and diagnosis, prevention and
control of coronavirus disease (COVID-19) during the
early outbreak period: a scoping review. Infect Dis Poverty
2020; 9: 29.
Wu Z, McGoogan JM: Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19)
outbreak in China: summary of a report of 72 314 cases
from the Chinese center for disease control and prevention.
JAMA 2020; 323: 1239–42.
Han C, Duan C, Zhang S, Spiegel B, Shi H and Wang W:
Digestive symptoms in COVID-19 patients with mild
disease severity: clinical presentation, stool viral RNA
testing, and outcomes. Am J Gastroenterol 2020; 115(6):
916–23. https:// doi.org/10.14309/ajg.0000000000000664.
Liu W, Zhang Q, Chen J, Xiang R, Song H and Shu S:
Detection of COVID-19 in children in early January 2020
in Wuhan, China. N Engl J Med 2020; 382: 1370–1.
https://doi.org/10.1056/NEJMc2003717.
Lu X, Zhang L, Du H, Zhang J, Li YY and Qu J: SARSCoV- 2 infection in children. N Engl J Med 2020; 382:
1663–5. https://doi.org/10.1056/NEJMc2005073
Danzi GB, Loffi M, Galeazzi G and Gherbesi E: Acute
pulmonary embolism and COVID-19 pneumonia: a
random association? Eur Heart J 2020; 41: 1858-1858.
Mao L, Jin H and Wang M: Neurologic manifestations of
hospitalized patients with coronavirus disease 2019 in
Wuhan. China JAMA Neurol 2020; 77: 683-690.
Clinical Spectrum of SARS-CoV-2 Infection.[Online].
2021 April 21, 2021.[cited on April 21];Available
from:https://www.covid19treatmentguidelines.nih.gov/ove
rview/clinical-spectrum/
Lauer SA, Grantz KH and Bi Q: The incubation period of
coronavirus disease 2019 (COVID-19) from publicly
reported confirmed cases: estimation and application. Ann
Intern Med 2020; 172: 577-582.
Wang C, Wang, Z and Wang G: COVID-19 in early 2021:
current status and looking forward. Sig Transduct Target
Ther 6, 114 (2021).https://doi.org/10.1038/s41392-02100527-1.
Novel Coronavirus Pneumonia Emergency Response
Epidemiology Team. [The epidemiological characteristics
of an outbreak of 2019 novel coronavirus diseases
(COVID-19) in China]. Zhonghua Liu Xing Bing Xue Za
Zhi 2020; 41: 145-51.
Bai Y, Yao L and Wei T: Presumed asymptomatic carrier
transmissionof COVID-19. JAMA 2020; 323: 1406-1407.
Roumen R, Van Meurs P, Kuypers H, Kraak W and
Sauerwein R: Serum interleukin-6 and C reactive protein
responses in patients after laparoscopic or conventional
cholecystectomy. The European Journal of Surgery. Acta
Chirurg 1992; 158: 541-544.
Bangash MN, Patel J, Parekh D. COVID-19 and the liver:
little cause for concern. Lancet Gastroenterol Hepatol
2020; 5: 529-530.
Zhou F, Yu T and Du R: Clinical course and risk factors
for Mortality of adult inpatients with COVID-19 in
Wuhan, China: a retrospective cohort study. Lance 2020;
395: 1054-1062.
Huang C, Wang Y and Li X: Clinical features of patients
infected with 2019 novel coronavirus in Wuhan. China
Lancet 2020; 395: 497-506.

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148
35. Hossein-Khannazer N, Shokoohian B, Shpichka A,
Aghdaei HA, Timashev P and Vosough M: Novel
therapeutic approaches for treatment of COVID-19. J Mol
Med Berl 2020; 98: 789-803.
36. Chang MC, Hur J and Park D: Interpreting the COVID-19
Test Results: a Guide for Physiatrists. American Journal of
Physical Medicine & Rehabilitation. Article Ahead of
Print DOI: 10.1097/PHM.0000000000001471.
37. Wang J, Cai K, Zhang R, He X, Shen X and Liu J: Novel
onestep single-tube nested quantitative real-time PCR
assay for highly sensitive detection of SARS-CoV-2. Anal
Chem 2 02 0; 1 3: 9399 – 404. https://doi.or
g/10.1021/acs.analchem.0c01884.
38. Park GS, Ku K, Baek SH, Kim SJ, Kim SI and Kim BT:
Development of reverse transcription loop-mediated
isothermal amplification assays targeting severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). J Mol
Diagn
2020;
22(6):
729–35.
https://doi.org/10.1016/j.jmoldx.2020.03.006.
39. Seo G, Lee G, Kim MJ, Baek SH, Choi M and Ku KB:
Rapid detection of COVID-19 causative virus (SARSCoV-2) in human nasopharyngeal swab specimens using
field-effect transistor-based biosensor. ACS Nano 2020;
14(4): 5135–42. https://doi.org/10.1021/acsnano.0c02823.
40. Gandhi RT, Lynch JB and Del Rio C: Mild or Moderate
Covid-19. N Engl J Med 2020; 383(18): 1757-1766.
[PubMed: 32329974]
41. Fu F, Lou J, Xi D, Bai Y, Ma G and Zhao B: Chest
computed tomography findings of coronavirus disease
2019 (COVID-19) pneumonia. Eur Radiol 2020; 30(10):
5489–98. https://doi.org/10.1007/s00330-020-06920-8.
42. Lee EYP, Ng MY and Khong PL: COVID-19 pneumonia:
what has CT taught us? Lancet Infect Dis 2020; 20(4):
384–5. https://doi.org/10.1016/s1473-3099(20)30134-1.
43. Prokop M, van Everdingen W and van Rees Vellinga T:
CO-RADS: A Categorical CT Assessment Scheme for
Patients Suspected of Having COVID-19-Definition and
Evaluation.
Radiology
2020;
296(2):
97-104.
doi:10.1148/radiol.2020201473.
44. Francone M, Iafrate F, Masci GM, Coco S, Cilia F and
Manganaro L: Chest CT score in COVID-19 patients:
correlation with disease severity and short-term prognosis.
Eur Radiol 30(12): 6808–17.
45. Coopersmith CM, Antonelli M, Bauer SR, Deutschman
CS, Evans LE and Ferrer R: The Surviving Sepsis
Campaign: Research Priorities for Coronavirus Disease
2019 in Critical Illness. Crit Care Med. 2021 Apr 01;
49(4): 598-622.
46. Sheahan TP, Sims AC, Graham RL, Menachery VD,
Gralinski LE and Case JB: Broad-spectrum antiviral GS5734 inhibits both epidemic and zoonotic coronaviruses.
SciTransl
Med.
2017;
9:
l3653.
https://doi.org/10.1126/scitranslmed.aal3653
47. Malin J. Suárez I, Priesner V, Fätkenheuer G and Jan
Rybnikera: Remdesivir against COVID-19 and Other Viral
Diseases. Clinical Microbiology Reviews 2021; 34(1):
162-20.
48. Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman
BS and Kalil AC: Remdesivir for the Treatment of Covid19 - Final Report. N Engl J Med 2020; 383(19): 18131826.
49. Goldman JD, Lye DCB, Hui DS, Marks KM, Bruno R,
Montejano R, et al. Remdesivir for 5 or 10 Days in
Patients with Severe Covid-19. N Engl J Med 2020;
383(19): 1827-1837. [PMC free article] [PubMed]
50. Spinner CD, Gottlieb RL, Criner GJ, Arribas López JR,
Cattelan AM and Soriano Viladomiu A: Effect of

149

Patel et al., IJPSR, 2022; Vol. 13(1): 139-151.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Remdesivirvs Standard Care on Clinical Status at 11 Days
in Patients With Moderate COVID-19: A Randomized
Clinical Trial. JAMA 2020; 324(11): 1048-1057. [PMC
free article] [PubMed]
ICMR clinical guideline for management of adult covid-19
patients.
[Online].
2021
May.[citedon2021Jun3];Availablefrom:https://www.icmr.
gov.in/pdf/covid/techdoc/COVID_Management_Algorith
m_17052021.pdf
Charan J, Kaur RJ, Bhardwaj P, Haque M, Sharma P,
Misra S and Godman B: Rapid review of suspected
adverse drug events due to remdesivir in the WHO
database; findings and implications. Expert Rev
ClinPharmacol 2021; 14(1):95-103.
Shiraki K and Daikoku T: Favipiravir, an anti-influenza
drug against life-threatening RNA virus infections.
Pharmacol
Ther
2020;
209:
107512.
https://doi.org/10.1016/ j.pharmthera.2020.107512.
Venkataraman S, Prasad B and Selvarajan R: RNA
dependent RNA polymerases: insights from structure,
function and evolution. Viruses 2018; 10(2): 76.
https://doi.org/10.3390/ v10020076.
Shu B and Gong P: Structural basis of viral RNAdependent RNA polymerase catalysis and translocation.
ProcNatlAcadSci USA 2016; 113(28): 4005–14.
https://doi.org/10.1073/ pnas.1602591113.
Nagata T, Lefor AK, Hasegawa M and Ishii M:
Favipiravir: a new medication for the Ebola virus disease
pandemic. Disaster Med Public Health Prep. 2015; 9(1):
79–81. https://doi.org/ 10.1017/dmp.2014.151.57.
Cao B, Wang Y, Wen D, Liu W, Wang J and Fan G: A
trial of lopinavir-ritonavir in adults hospitalized with
severe COVID19. N Engl J Med 2020; 382(19): 1787–99.
https://doi.org/ 10.1056/NEJMoa2001282.
Zhang R and Mylonakis E: In inpatients with COVID-19,
none of remdesivir, hydroxychloroquine, lopinavir, or
interferon β-1a differed from standard care for in-hospital
Mortality. Ann Intern Med 2021; 174(2): JC17. [PubMed]
Horby P, Mafham M, Linsell L, Bell JL, Staplin N,
Emberson JR, Wiselka M, et al. Effect of
Hydroxychloroquine in Hospitalized Patients with Covid19. N Engl J Med 2020; 383(21): 2030-2040. [PMC free
article] [PubMed]
Mitjà O, Corbacho-Monné M, Ubals M, Alemany A,
Suñer C and Tebé C: A Cluster-Randomized Trial of
Hydroxychloroquine for Prevention of Covid-19. N Engl J
Med 2021; 384(5): 417-427. [PMC free article] [PubMed]
Caly L, Druce JD, Catton MG, Jans DA and Wagstaff
KM: The FDA-approved drug ivermectin inhibits the
replication of SARS-CoV-2 in vitro. Antiviral Res 2020;
178: 104787. Bauer SR, Kapoor A, Rath M and Thomas
SA: What is the role of supplementation with ascorbic
acid, zinc, vitamin D, or N-acetylcysteine for prevention or
treatment of COVID-19. Clevel Clin J Med 2020.
Kim Y, Kim H and Bae S: Vitamin C is an essential factor
on the anti-viral immune responses through the production
of interferon-α/β at the initial stage of influenza A virus
(H3N2) infectionImmune Netw Cross Ref View Record in
Scopus Google Scholar 2013; 13: 70-74
Maggini S, Maldonado P, Cardim P and Fernandez
Newball CE: Sota Latino Vitamins C, D and zinc:
synergistic roles in immune function and infections Vitam
Miner 2017; 6: 3-10.
Guan W, Ni Z, Wu H and Liang W: Clinical
characteristics of corona virus disease 2019 in China. N
Engl J Med March 2020. https://doi.org/10.1056/
NEJMoa2002032

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148
65. Fadel R, Morrison AR, Vahia A, Smith ZR, Chaudhry Z
and Bhargava P: Early short course corticosteroids in
hospitalized patients with COVID-19. medRxiv preprint
doi:
https://doi.org/10.1101/2020.05.04.20074609(not
certified by peer review)
66. Horby P, Lim WS, Emberson JR, Mafham M, Bell JL and
Linsell L: Dexamethasone in Hospitalized Patients with
Covid-19. N Engl J Med 2021; 384(8): 693-704.
67. Czock D, Keller F, Rasche FM and Haussler U:
Pharmacokinetics and pharmacodynamics of systemically
administered glucocorticoids. Clin Pharmacokinet 2005;
44(1): 61-98.
68. Cellina M, Orsi M, Bombaci F, Sala M, Marino P and
Oliva G: Favorable changes of CT findings in a patient
with COVID-19 pneumonia after treatment with
tocilizumab. DiagnInterv Imaging 2020; 101(5): 323-324.
[PMC free article: PMC7270926] [PubMed: 32278585]
69. Michot JM, Albiges L, Chaput N, Saada V, Pommeret F
and Griscelli F: A. Tocilizumab, an anti-IL-6 receptor
antibody, to treat COVID-19-related respiratory failure: a
case report. Ann Oncol 2020; 31(7): 961-964.
70. Rosas IO, Bräu N, Waters M, Go RC, Hunter BD and
Bhagani S: Tocilizumab in Hospitalized Patients with
Severe Covid-19 Pneumonia. N Engl J Med 2021;
384(16): 1503-1516.
71. Stone JH, Frigault MJ, Serling-Boyd NJ, Fernandes AD
and Harvey L: Efficacy of Tocilizumab in Patients
Hospitalized with Covid-19. N Engl J Med 2020; 383(24):
2333-2344.
72. Lescure FX, Honda H, Fowler RA, Lazar JS, Shi G and
Wung P: COVID-19 Global Study Group. Sarilumab in
patients admitted to hospital with severe or critical
COVID-19: a randomised, double-blind, placebocontrolled, phase 3 trial. Lancet Respir Med 2021; 9(5):
522-532.
73. Thachil J: The versatile heparin in COVID-19, J. Thromb.
Haem 2020 5: 1020–1022.
74. Joyner MJ, Bruno KA, Klassen SA, Kunze KL, Johnson
PW and Lesser ER: Safety Update: COVID-19
Convalescent Plasma in 20,000 Hospitalized Patients.
Mayo Clin Proc 2020; 95(9): 1888-1897.
75. Simonovich VA, Burgos Pratx LD, Scibona P, Beruto MV,
Vallone MG and Vázquez C: A Randomized Trial of
Convalescent Plasma in Covid-19 Severe Pneumonia. N
Engl J Med 2021; 384(7): 619-629.
76. Convalescent plasma in the management of moderate
covid-19 in adults in India: open label phase II multi
centrer andomised controlled trial (PLACID trial). BMJ
2020; 371: 4232.
77. Baum A, Ajithdoss D, Copin R, Zhou A, Lanza K and
Negron N: REGN-COV2 antibodies prevent and treat
SARS-CoV-2 infection in rhesus macaques and hamsters.
Science 2020; 370(6520): 1110-1115.
78. Weinreich DM, Sivapalasingam S, Norton T, Ali S, Gao H
and Bhore R: Trial Investigators. REGN-COV2, a
Neutralizing Antibody Cocktail, in Outpatients with
Covid-19. N Engl J Med 2021; 384(3): 238-251.
79. Gottlieb RL, Nirula A, Chen P, Boscia J, Heller B and
Morris J: Effect of Bamlanivimab as Monotherapy or in
Combination with Etesevimab on Viral Load in Patients
With Mild to Moderate COVID-19: A Randomized
Clinical Trial. JAMA 2021; 325(7): 632-644.
80. Wang P, Nair MS, Liu L, Iketani S, Luo Y and Guo Y:
Increased Resistance of SARS-CoV-2 Variants B.1.351
and B.1.1.7 to Antibody Neutralization Bio Rxiv 2021;
33532778.

150

Patel et al., IJPSR, 2022; Vol. 13(1): 139-151.
81. Ni YN, Luo J, Yu H, Liu D, Liang BM and Liang ZA: The
effect of high-flow nasal cannula in reducing the Mortality
and the rate of endotracheal intubation when used before
mechanical ventilation compared with conventional
oxygen therapy and noninvasive positive pressure
ventilation. A systematic review and meta-analysis. Am J
Emerg Med 2018; 36(2): 226-233.

E-ISSN: 0975-8232; P-ISSN: 2320-5148
82. Cook TM, El-Boghdadly K, McGuire B, McNarry AF,
Patel A and Higgs A:Consensus guidelines for managing
the airway in patients with COVID-19: Guidelines from
the Difficult Airway Society, the Association of
Anaesthetists the Intensive Care Society, the Faculty of
Intensive Care Medicine and the Royal College of
Anaesthetists. Anaesthesia 2020; 75(6): 785-799.

How to cite this article:
Patel JB, Lalwani SU and Vora BM: Covid-19: pathophysiology, clinical features, diagnosis and management. Int J Pharm Sci & Res
2022; 13(1): 139-51. doi: 10.13040/IJPSR.0975-8232.13(1).139-51.
All © 2022 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

151

