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A b s t r ac t
Coronavirus disease-2019 (COVID-19) pandemic has become an unprecedented public health challenge for clinicians and policymakers across
the globe. COVID-19, the infectious disease caused by the novel coronavirus severe acute respiratory syndrome-associated coronavirus-2 (SARSCoV-2), has been shown to affect all ages, particularly, the aged and elderly, and has reached massive proportions globally. We aim to review
the current clinical epidemiology, pathophysiology, clinical presentations, and treatment for this rapidly growing novel disease globally, and
discuss infection prevention, control, and management strategies put forth by World Health Organization (WHO), Centers for Disease Control
and Prevention (CDC), the Ministry of Health and Family Welfare (MoHFW) to the Govt of India, and Indian Council of Medical Research (ICMR)
for this huge public health concern. Reviewing the current evidence for COVID-19 is imperative to help understand effective preventive and
treatment measures for this novel threat to humanity.
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I n t r o d u c t i o n

1

A mammoth global pandemic due to coronavirus disease-2019
(COVID-19) has emerged as a novel threat to humanity. As of
November 27, 2020, it has affected more than 61 million cases in
a span of 11 months.1 Case fatality rates (CFRs) for the previous
epidemic causing coronaviruses were far lower. For SARS-CoV-1, it was
estimated at 10% and for MERS-CoV at 35% with about 800 deaths in
each epidemic2 but severe acute respiratory syndrome-associated
coronavirus-2 (SARS-CoV-2) has caused more than 1,442,668 deaths
worldwide and is still raging on. Knowledge regarding COVID-19 is
evolving and a review of the latest evidence is essential to understand
the appropriate management of SARS-CoV-2. This review discusses
updates of the public health threat due to COVID-19 including
pathophysiology, transmission, diagnosis, and treatment guidelines
developed by the leading health agencies of the world.

M at e r ia l s

and

M e t h o d s

This review was synthesized after collecting and analyzing data
from World Health Organization (WHO) COVID-19 statistics and
guidelines, Centers for Disease Control and Prevention (CDC)
COVID-19 recommendations, and the Ministry of Health and Family
Welfare (MoHFW) and Indian Council of Medical Research (ICMR)
COVID-19 statistics. We also conducted an extensive literature
search of databases including PubMed, LitCovid, and unpublished
work in MedRxiv using the search terms “coronavirus”, “severe acute
respiratory syndrome coronavirus 2”, “2019-nCoV”, “SARS-CoV-2”,
“SARS-CoV”, “MERS-CoV”, and “COVID-19” for studies published
from January 1, 2020, to November 20, 2020, citing relevant articles,
prioritizing randomized clinical trials, systematic reviews, and
clinical practice guidelines.

O b s e r vat i o n s
Etiology and Pathophysiology
COVID-19 disease is caused by the novel coronavirus SARS-CoV-2, a
single-stranded RNA (ribonucleic acid) virus, with distinctive spikes
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that give it a “crown-like” appearance. Severe acute respiratory
syndrome-associated coronavirus-2 is thought to be a virus of
animal origin, originating in bats, with subsequent rapid human to
human transmission via an intermediate host.3 Compared to the
previous epidemic causing coronaviruses SARS-CoV-1 (2002–2003)
and MERS-CoV (2012), SARS-CoV-2 is far more contagious with
greater sustainability and spread, probably due to mutations
causing increased affinity to the host cell receptor needed for cell
entry. COVID-19 has emerged as a multisystem disease; viral spike (S)
protein targets angiotensin-converting enzyme 2 (ACE2) receptor
found in multi-organ including the heart, endothelium, kidney,
gastrointestinal tract, liver, and endocrine system.4
Among adult patients, the commonest complications due
to COVID-19 are the cytokine storm and pneumonia with acute
respiratory distress syndrome (ARDS), resulting from mononuclear
inflammatory infiltrates in interstitial spaces and edema with hyaline
membrane formation that appears as ground-glass opacities on
chest computed tomography (CT) imaging. Features differentiating
COVID-19 ARDS from other causes of ARDS include thrombosis
in the pulmonary microvasculature, good tolerance to hypoxia
in initial stages (happy hypoxia/silent hypoxia), and good lung
compliance initially, followed by a rapid decline in lung function.4,5
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COVID-19 has also been shown to cause a prothrombotic state and
consumption of clotting factors resulting from fulminant disruption
of the epithelial–endothelial barrier integrity, and arterial and
venous thromboembolism. Cardiovascular complications include
myocarditis, heart failure, arrhythmias, and myocardial infarction;
neurologic complications include strokes, encephalopathy, and
seizures, endocrine complications like adrenocortical insufficiency,
hyperglycemia, and ketosis. Other complications like acute kidney,
liver dysfunction, and hemophagocytic lymphohistiocytosis (HLH)
have been described.5

Viral Transmission
Severe acute respiratory syndrome-associated coronavirus-2
is spread by respiratory droplets generated during coughing,
sneezing, and talking. Face to face contact (within 6 feet for >15
minutes), or staying in the same room for >2 hours increases
transmission risk. The highest risk is for household contacts with
secondary attack rates ranging between 30 and 50%. It is believed
that as much as 48–62% of transmission of COVID-19 occurs from
pre-symptomatic/asymptomatic individuals as these people may
not realize that they are sick and do not follow infection control
precautions.6 Although microdroplets could remain viable in the air
for up to 3 hours and prolonged periods on surfaces, transmission
from inanimate surfaces contaminated with the virus is assumed
to be less important than thought earlier.7 Though the virus is
excreted in stool, the risk of fecal-oral transmission is uncertain.
Maternal COVID-19 is currently believed to be associated with a
low risk for vertical transmission during intrauterine, intrapartum,
and breastfeeding.8
The virus is highly contagious and though early estimates
during the initial outbreak in China indicated a basic reproductive
number (R0) of 2.2–2.7, which is greater than seasonal influenza (R0
of 1), the R0 number is thought to be even greater at 5.7 for SARSCoV-2 infection. Viral shedding starts 2–3 days before the onset of
symptoms and peaks at the onset of symptoms. Viral cultures are
generally negative for SARS-CoV-2 8 days after symptom onset,
even though viral nucleic acid can be detectable in throat swabs
for up to 6 weeks after the onset of illness.9

Testing and Diagnosis
Reverse transcriptase-polymerase chain reaction (RT-PCR) based
testing of upper respiratory tract swabs (nasopharyngeal and
oropharyngeal) for SARS-CoV-2 nucleic acid has been recommended
as the gold standard for COVID-19.10 The result is expressed as the
cycle threshold [Ct] (cutoff is 40–45 for a positive test). A high Ct
indicates a low viral load and vice versa. The correlation of disease
severity and Ct value is not yet established. Compared to samples
from bronchoalveolar lavage and sputum having a sensitivity of 95
and 70%; nasopharyngeal, oropharyngeal, and nasal swabs have
low sensitivity of 50, 30, and 20%, respectively.11
Recently, antigen-based testing for the diagnosis of COVID-19
has been recommended for testing in the containment zones and
hospitals.10 While it is the point of care, highly specific, and has a
turnaround time of only 15 minutes, it has a very low sensitivity
of only 20%. So, while a positive antigen test unequivocally
confirms COVID-19, a negative test does not exclude it and needs
confirmation by RT-PCR.
Serology-based tests that detect humoral immune response to
current or past infection are also available for the diagnosis of SARSCoV-2 infection. IgM antibodies are seen within 5 days of infection
while IgG antibodies are detectable around 14 days after symptom
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onset. These tests are only recommended for retrospective
diagnosis in patients with a high clinical suspicion for COVID-19 who
had previously tested negative by RT-PCR or were not tested at all,
for diagnosis of pediatric multisystem inflammatory syndrome, for
seroprevalence studies, and for determining antibody content of
convalescent plasma.12

COVID-19: Clinical Manifestations
The incubation period is 2–14 days and most studied cohorts have
a male:female ratio of 60:40 with the median age of hospitalized
patients between 47 years and 73 years.13 The clinical symptoms
include fever (70–90%), respiratory symptoms like dry cough
(60–86%), shortness of breath (53–80%), rhinorrhea (7%), fatigue
(38%), myalgia/myositis (15–44%), weakness (25%), headache,
encephalopathy, gastrointestinal symptoms like nausea/vomiting,
diarrhea (15–39%), coagulopathy, renal and liver dysfunction.13–15
Dermatological manifestations like maculopapular rashes, urticaria,
vesicles, petechiae, purpura, chilblains, livedo racemosa, and distal
limb ischemia are seen among 5–20% of patients.16 Anosmia or
ageusia may be the sole presenting symptom in approximately 3%
of patients with COVID-19.17

COVID-19 in Children
Children are affected less severely with COVID-19, most having
mild disease. This may be due to better innate immunity, adaptive
immunity due to exposure to other viruses, recent administration
of vaccines including Bacille Calmette Guerin (BCG) and Measles,
Mumps and Rubella (MMR), healthier lungs, and immature ACE
receptors.18 Cases of severe COVID-19 pneumonia and adverse
outcomes are usually seen in infants and those with comorbidities.
Although initially children constituted only 2% of total cases, the
latest reports in the United States indicate a steady increase in cases
and now 9.8% of all positive COVID-19 cases are pediatric, accounting
for 4% of all COVID-19 hospitalizations.19 Moreover, recently, a unique
entity temporally associated with SARS-CoV-2 is being recognized
in children labeled multisystem inflammatory syndrome in children
(MIS-C). It tends to manifest about 1 month later after the peak of
SARS-CoV-2 infection in affected populations. 20 Even though it
shares clinical and laboratory features of Kawasaki disease (KD) and
Kawasaki-shock syndrome or bacterial toxic shock syndrome (TSS),
the demographic and inflammatory processes are different from
the classical description, with higher cases of COVID-19 children
manifesting with coronary artery aneurysms and hypotension as
shown in a recent systematic review.21 Multisystem inflammatory
syndrome in children appears to be due to an aberrant immune
response to a previous COVID-19 infection. Children between the
ages of 5 years and 15 years are most commonly affected and present
with high fever, rash, gastrointestinal symptoms. These children
may rapidly progress to shock and show reduced ejection fraction
and coronary artery dilatation on echocardiography. The lungs are
sparingly involved. Laboratory investigation shows neutrophilia,
normal or low platelet counts, high C-reactive protein (CRP)/
erythrocyte sedimentation rate (ESR), high interleukin-6 (IL-6), high
ferritin, and troponin levels. As many as 60% of affected children need
intensive care,21 and treatment with high dose steroids, intravenous
immunoglobulin, aspirin, and other immunomodulatory agents like
tocilizumab. With appropriate treatment, short-term outcomes are
good with rapid improvement in ejection fractions and coronary
artery aneurysms. While MIS-C is rare, pediatricians should keep
a high index of suspicion for sick children during the COVID-19
pandemic presenting with fever and rash.

Current Evidence on COVID-19

COVID-19 in Pregnant Women and Newborns
Asymptomatic COVID-19 positive women have outcomes similar to
their nonpregnant counterparts. However, women symptomatic
for COVID-19 with lower respiratory tract involvement tend to be
at higher risk for maternal morbidity and preterm deliveries. All
newborns born to COVID-19 positive mothers should be tested for
infection as soon as possible after birth.19 Intrauterine, intrapartum,
and breastfeeding-related transmission including post-natal
through close contacts is rare. Furthermore, most infected neonates
are asymptomatic or have a mild illness. Therefore, most authorities
including the WHO and Indian Academy of Pediatrics recommend
that unless symptomatic, the babies should be roomed in with the
mothers and breastfeeding continued with the mother wearing
a mask and practicing good hand hygiene. 8 Routine vaccines
including BCG, oral polio vaccine (OPV), and hepatitis B should be
given before discharge.

Predictors of Serious COVID-19 Disease and Mortality
Studies have shown that about 80% of patients have mild to
moderate illness but 20% have severe disease manifestations and
5% become critically ill with complications like ARDS, respiratory
failure, septic shock, and multi-organ dysfunction syndrome
(MODS). 22 A recent study reported an admission rate of 17.1%
among all individuals hospitalized with COVID-19 to highdependency or intensive care units (ICUs)23 and need mechanical
ventilation. The overall CFR is 3%.24 However, several factors affect
the determination of CFR like the degree of testing (widespread
testing will lead to a decrease in CFR), population demographics
(countries with the older population having higher CFR), and
access to health and critical care. Risk factors for developing
severe disease include chronic medical conditions like diabetes,
hypertension, cancer, immunocompromised status, chronic kidney
disease, and cardiovascular conditions, as well as, advanced age,
obesity, and male gender.25 Poor prognostic laboratory parameters
include SpO2 <90%, D-dimer >1,000 ng/mL, elevated CRP, creatine
phosphokinase (CPK), and lactate dehydrogenase (LDH) levels,

raised troponin and ferritin levels, absolute lymphocyte count
<1,000/μL, neutrophil-lymphocyte ratio >3.5, and IL-6 levels >7
to 10 times of normal [30]. Extensive involvement on the chest CT
scan also indicates worse outcomes.25

Management Strategies for COVID-19
COVID-19 infected patients are classified into different categories
based upon symptoms. Table 1 describes the suggested
management protocol of these patients. Ver y mild/presymptomatic/asymptomatic COVID-19 patients without clinical
evidence of lower respiratory tract involvement, are to be treated
at home provided (i) facilities for isolation are available, (ii) there is
reliable access to medical care, (iii) there are no major comorbidities
or compromised immune status (HIV, transplant recipients, cancer
therapy, etc.).19,26 Patients should be asked to monitor their
temperature with a thermometer and oxygen saturation by a
pulse oximeter after a 6-minute walk and seek medical attention
in case of breathlessness or drop in saturation. For patients with
moderate and severe COVID-19 disease, awake proning has been
proven to be beneficial in improving oxygenation and is strongly
recommended.27 Patients with refractory hypoxemia should be put
on high flow nasal oxygen (HFNO) and these patients may need
endotracheal intubation and mechanical ventilation. Extracorporeal
membrane oxygenation (ECMO) has been practiced in resourcerich settings, and there are anecdotal reports of successful lung
transplants in patients with COVID-19.
The following classes of drugs are being developed/
evaluated for the management of COVID-19: antivirals (remdesivir,
favipiravir), antibodies (e.g., convalescent plasma, hyperimmune
immunoglobulins), anti-inflammatory agents (dexamethasone),
targeted immunomodulatory therapies (tocilizumab, sarilumab,
anakinra, ruxolitinib), anticoagulants (heparin), and antifibrotics
(tyrosine kinase inhibitors).21,28–34 Different treatment modalities
might likely have different efficacies at different stages of illness.
For instance, viral inhibition would be expected to be most effective
early in infection, while, in hospitalized patients, immunomodulatory

Table 1: Proposed recommendation for management of COVID-19
Category
Mild

Moderate

Severe

Symptoms
The patient has a fever,
cough, sore throat, malaise, myalgia, loss of smell
and taste, GIT symptoms.
SpO2 >94% in room air. RR
<24/minute

Disease severity
Not hospitalized
Or if hospitalized, not on
oxygen

Investigations
Labs and CT chest are not routinely
indicated

Treatment
Home-based symptomatic
treatment for fever, nose block,
and cough. Vitamins C, D, and
zinc may be added (unproven
benefit, but may be prescribed
for their placebo value)
No antiviral
No immunomodulator drug
CBC, CRP, LFT, RFT, HbA1c, ECG,
Close monitoring, maintain hyThe patient has clinical or Hospitalized, on supplement oxygen but not on
chest X-ray
dration, start empirical antibiotradiographic evidence of
Depending upon availability can do ics, which can be de-escalated if
lower respiratory tract in- high flow nasal cannula,
no evidence of bacterial sepsis
fection with SpO2 90–94% noninvasive ventilation, or (procalcitonin, CPK, LDH, D-dimer,
in room air at sea level. RR invasive ventilation
ferritin, troponin I, CT chest with or Antiviral drugs and/or dexa24–30/minute
without pulmonary angiography
methasone may be used. The
and screening 2D echocardiogram, role of convalescent plasma is
blood cultures)
questionable
Close monitoring, maintain hyPatients with SpO2 <90% Hospitalized and on high CBC, CRP, LFT, RFT, HbA1c, ECG,
on room air at sea level. RR flow nasal cannula or non- chest X-ray
dration, start empirical antibiot>30/minute
invasive ventilation
ics, which can be de-escalated if
no evidence of sepsis
Contd…
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Category

Symptoms
PaO2: FiO2 <300 mm Hg,
lung infiltrates >50%

Disease severity

Critical

ARDS, septic shock, cardiac dysfunction, hepatic,
renal, CNS, or thrombotic
disease. Elevation of
multiple inflammatory cytokines and/or exacerbation of comorbidities

Hospitalized and on invasive ventilation or ECMO

Investigations
Depending upon availability can do
(procalcitonin, CPK, LDH, D-dimer,
ferritin, troponin I, CT chest with or
without pulmonary angiography
and screening 2D echocardiogram,
blood cultures). Monitor for complications including arrhythmias,
myocarditis, acute coronary syndrome, venous thromboembolism,
and secondary bacterial and fungal
infections
CBC, CRP, LFT, RFT, HbA1c, ECG,
chest X-ray
Depending upon availability can do
(procalcitonin, CPK, LDH, D-dimer,
ferritin, troponin I, CT chest with or
without pulmonary angiography
and screening 2D echocardiogram,
blood cultures). Monitor for complications including arrhythmias,
myocarditis, acute coronary syndrome, venous thromboembolism,
and secondary bacterial and fungal
infections

Treatment
Lasix, heparin, antiviral drugs,
and dexamethasone may be
used

Hemodynamic support,
vasopressors, a trial of awake
prone position to improve
oxygenation. CRRT if AKI.
Dexamethasone*, Lasix**,
heparin***, anticoagulants****,
and antiviral drugs***** may be
used

CRRT, continuous renal replacement therapy; ECMO, extracorporeal membrane oxygenation
*Dexamethasone: 8 mg or methylprednisolone 40 mg OD for 5–10 days
**Lasix: To maintain a negative balance of 300 to 1,000 mL volume
***Heparin: 5,000 units SC as OD for prophylaxis, 5,000 to 7,500 units BD therapeutic, or enoxaparin: 1 mg/kg OD prophylaxis, BD therapeutic
****Anticoagulant as aspirin: 150 mg OD or aspirin 75 mg + dabigatran 75 mg BD for 6–12 weeks post-discharge
*****Antivirals: remedesivir, favipiravir

agents may be useful to prevent disease progression. The different
classes of medications, their mechanisms of action, dosages,
adverse effects, and current indications in COVID-19 management
are shown in Table 2. Low molecular weight heparin (LMWH) is
indicated in all patients with severe disease to prevent thrombotic
complications. Broad-spectrum antibiotics should be given only
if bacterial coinfection is suspected. Alternative approaches
being studied include the use of convalescent plasma-derived
hyperimmune globulin and monoclonal antibodies targeting SARSCoV-2.35 Blood group and SARS-CoV-2 antibodies should be tested
if administration of convalescent plasma is planned.

Prognosis
There is a variation of mortality rates across cohorts, reflecting
differences in the completeness of testing and case identification,
variable thresholds for hospitalization, and differences in outcomes.
Among patients admitted to ICUs, mortality is around 30%, which is
increased to 75–80% among patients on mechanical ventilation. 36
Hospital mortality ranges from <5% among patients younger
than 40 years to 35% for patients aged 70–79 years and >60% for
patients aged >80 years.19 The actual numbers of deaths from
COVID-19 are difficult to ascertain because not all people who die
during the pandemic are tested for COVID-19. Survival from sepsis
is associated with increased risk for mortality for at least 2 years
with increased vulnerability to recurrent infection and further
health deterioration. 37
There are reports of lingering signs and symptoms among
patients who had recovered from acute COVID-19, called long
COVID-19. 38 Some of the reported persistent symptoms include
fatigue, joint pain, chest pain, palpitations, shortness of breath,
68
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and worsened quality of life, impaired pulmonary function even
1 month after hospital discharge. Patients continue to experience
neurologic and psychiatric symptoms, high rates of anxiety and
depression, headaches, vision changes, hearing loss, loss of taste
or smell, impaired mobility, numbness in extremities, tremors,
myalgia, memory loss, cognitive impairment, and mood changes
for up to 3 months after diagnosis of COVID-19. Readmissions in
patients recovered from severe COVID are not uncommon and
are usually related to bacterial/other viral infections, changes of
lung fibrosis, and thrombotic events.39 More research is needed
to better understand the pathophysiology and clinical course, and
management strategies of these post-infection sequelae. There is
evidence of some degree of immunity against re-infection from
SARS-CoV-2 as seen in previous studies on SARS-CoV-1 and studies
in rhesus monkeys. However, the duration of immunity and whether
it is long-lasting is not well stablished.40

Precautions/Prevention and Vaccination
COVID-19 is a potentially preventable disease, by practicing social
distancing, universal masking, and hand hygiene. In general, the
preventive interventions can be divided into those consisting of
personal actions (physical distancing, personal hygiene, and use of
protective equipment), case and contact identification (test tracetrack-isolate), regulatory actions (limits on the size of gatherings;
stay-at-home orders; proactive school, workplace, and public
transport closure or restriction; cordon sanitaire or internal border
closures), and international border measures (e.g., border closure or
enforced quarantine). A key priority is to identify the combination
of measures that minimizes societal and economic disruption while
adequately controlling the infection.

Contd…

Glucocorticoids

Immunomodulator IL-1 inhibitors

3

4

Immunomodulator IL-6 inhibitors

2

1

Category
Antiviral

Anakinra,
canakinumab

Tocilizumab,
sarilumab,
siltuximab

Drug name
Remdesivir,
favipiravir29

Mechanism of action
Binds to viral RNA
polymerase and
terminates RNA chain
prematurely

IL-6 is a pleiotropic
cytokine produced
during infections
and in response to
tissue injury. These
monoclonal antibodies block the IL-6
receptor and inhibit
the IL-6 pathway
IL-1 plays role in
5 mg/kg twice a day
intravenously (high dose) pro-inflammatory
states. It prevents the
or 100 mg twice a day
subcutaneously (low
binding of IL-1α and
dose) as part of a clinical IL-1β to IL-1R1
trial
6 mg intravenously once Broad, multimodal
daily for 5–10 days
action of blocking
multiple signaling
pathways that propagate inflammatory
signals like toll-like
receptors, and inhibit
the production of numerous pro-inflammatory cytokines

400 mg intravenously;
children: 12 mg/kg for
patients with a total body
weight <30 kg and 8 mg/
kg for those 30 kg and
above, with a maximum
dose of 800 mg

Route
Remdesivir intravenously
at 200 mg intravenously
(IV) on day 1, then 100
mg for 4 days
Favipiravir orally (for
adults) 1,800 mg orally
twice daily on day 1, followed by 800 mg orally
twice daily for 14 days

Table 2: Therapeutic agents for the treatment of COVID-19

The inhibitory effect on the
immune response needed
to control viral replication as well as the risk of
opportunistic infections.
Hypertension and fluid
retention, hyperglycemia,
adrenal suppression,
gastritis and gastrointestinal bleeding, posterior
reversible encephalopathy
syndrome, and psychosis

Hematologic suppression,
infections, hypersensitivity reactions, acute liver
failure, and malignancies

Severe/critical
COVID-19 disease

Critical COVID-19
disease

Nasopharyngitis, headache, hypertension, elevated alanine aminotransferase, rash, dizziness,
leukopenia, neutropenia,
liver injury, increase in bacterial and fungal sepsis

Side effects
Elevated liver enzymes,
diarrhea, hypotension,
acute kidney injury, atrial
fibrillation, deep venous
thrombosis

Moderate to
severe COVID-19
disease, with
severe hypoxia,
high inflammatory
markers (CRP and
IL-6)

Indications/recommendations
Remdesivir in
severe and critical
COVID-19 disease
in hospitalized
patients
Favipiravir in mild
disease

Appears to be safe and
provide mortality benefit
in the treatment of adult
patients with COVID-1933

RECOVERY Trial data with
dexamethasone among
adult SARS-CoV-2
patients showed a significant decrease in mortality for those patients
receiving invasive mechanical ventilation or
receiving supplemental
oxygen.31 Glucocorticoid
therapy is not currently
indicated for outpatients
or hospitalized patients
with mild or moderate
COVID-19

Routine screening for electrolyte
abnormalities,
hyperglycemia,
and hypertension
in hospitalized
children receiving
steroids

Considered as part of an
investigation protocol
for patients with COVID-19 infection.32 The
role of other agents including JAK2 inhibitors,
sarilumab, itolizumab is
being explored

Comments
Remdesivir is the preferred drug for severely
ill COVID-19 patients
as per NIH guidelines.
It shortens the time to
recovery in COVID-19
from 15 to 11 days and
reduces mortality from
12 to 7%28

Measure liver enzymes, and monitor for infections

Thrombocytopenia, neutropenia,
acute liver injury,
renal failure, allergy to the drug

Precaution
Interaction with
clarithromycin, hydroxychloroquine,
and rifampin

Current Evidence on COVID-19
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Antimalarials

HIV protease
inhibitors

Antiprotozoal
agents

Antiparasitic
agent and antibacterial. mineral and vitamin
combination

5

6

7

8

9

Contd…

Category
Antibiotic

Contd…

Oral combination tablet
of 800 mg/200 mg (4
tablets) once daily as part
of clinical trial

Oral chloroquine 500 mg
× 2 for no more than 10
days
HCQ at 400 mg once on
day 1 followed by 200
mg twice daily orally for
4 days

Route
Oral 1.2 g single dose as
part of Clinical trial

Mechanism of action
Azithromycin acts
by binding to 50S
ribosomal subunit of
susceptible microorganisms
Inhibition of viral
fusion. Binds and
inhibits glycosylation of virus proteins.
Inhibits autophagy
and lysosomal
acidification. Broad
anti-inflammatory
and immunomodulatory effect

Aspartate protease
inhibitor
Lopinavir binds to the
site of HIV-1 protease
activity and inhibits
cleavage of virus
Gag-Pol polyprotein
precursors
Nitazoxanide Oral 1,000 mg BID as part Disturbs metaboof clinical trial
lism in anaerobic
microbes and inhibits
viral transcription
factor
Inhibits the replicaIvermectin
Oral as part of quadruple
and doxycy- therapy (ivermectin 12 mg tion of SARS-CoV-2
cline; zinc,
one dose, doxycycline 100 in vitro
vitamin D
mg once a day for 4 days,
zinc 50 mg once a day for
4 days, and vitamin D3
once a week). ivermectin,
doxycycline, and zinc are
to be repeated every 14
days and vitamin D3 every
week with monitoring of
blood levels

Lopinavir/
ritonavir

Chloroquine,
hydroxychloroquine
phosphate
(HCQ)41

Drug name
Azithromycin

Precaution
Azithromycin is
metabolized via the
CYP3A4 pathway
and is a weak substrate for CYP3A4
G6PD deficiency,
hypersensitivity
to chloroquine,
retinal and visual
changes

Dizziness, loss of appetite, Hypersensitivity to
nausea, vomiting, stomach ivermectin/doxypain or bloating, diarrhea, cycline
constipation, weakness,
sleepiness, uncontrollable
shaking of a part of the
body, chest discomfort

Moderate to
severe COVID-19
disease

Considered as part of
investigation protocol for patients with
COVID- 19 infection.
ICMR recommends
HCQ for all asymptomatic healthcare workers
involved in COVID-19
care and asymptomatic
household contacts of
laboratory-confirmed
cases above 15 years of
age without pregnancy26
Being investigated in
WHO SOLIDARITY Trial34

Comments
Currently being investigated in clinical trials

Only to be used in clinical trials given the concern regarding efficacy
as well as safety26

Hypersensitivity to Nitazoxanide is currently
nitazoxanide
being investigated in
clinical trials

Nausea, vomiting, abdominal pain, headache,
dizziness, skin rash

Anorexia, nausea, abdomi- Drug interactions
nal discomfort, diarrhea,
(it is a CYP3A4
acute gastritis, liver
substrate)
dysfunction, thrombocytopenia, skin eruptions

QT prolongation, headache, nausea, vomiting

Side effects
QT prolongation, headache, dizziness, cholestasis,
hepatitis, diarrhea

Moderate to
severe COVID-19
disease

Moderate to
severe COVID-19
disease

Moderate to
severe COVID-19
disease

Indications/recommendations
Moderate to
severe COVID-19
disease

Current Evidence on COVID-19
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IVIG (intravenous immunoglobulin)

Category
Plasma, neutralizing antibodies

Contd…

Drug name
Convalescent plasma

Intravenous, 2 g/kg

Route
Adults: 1 to 2 units;
intravenous, children
over 40 kg be dosed
with 200 to 500 mL and
children under 40 kg be
dosed with 10 to 15 mL/
kg while being cognizant
of volume overload

Mechanism of action
Convalescent plasma
contains specific IgG
and IgM anti-SARSCoV-2 antibodies,
which can neutralize
the virus, stimulation
of antibody-dependent cellular cytotoxicity, and enhanced
phagocytosis
IVIG is an immunomodulating agent,
acts by inhibition
of complement
activation, a saturation of Fc receptors
on macrophages,
and suppression of
inflammatory mediators. Specific humoral
effects include inhibition of B-cell differentiation, induction
of B-cell apoptosis,
down-regulation of
specific auto-reactive
B-cells, and overall
inhibition of antibody
production. IVIG also
induces the expansion of regulatory
T cells (Tregs) and
downregulates the
expansion of Th17
cells
In children with
MIS-C associated
with SARS-CoV-2
infection

Indications/recommendations
Moderate to
severe COVID-19
disease

Immediate hypersensitivity
and infusion-related reactions such as headaches,
flushing of the face, malaise, chest tightness, fever,
chills, myalgia, dyspnea,
nausea, vomiting, diarrhea,
change in blood pressure,
and tachycardia

Side effects
Anaphylaxis, the risk associated with the transfer of
blood products, antibodydependent enhancement
(ADE) of infection

Precaution
Donors must
be screened for
transmittable
pathogens

Most commonly used
agent for COVID-19 associated Pediatric MIS-C21

Comments
No significant effect on
time to clinical improvement.30 Till more
information is available,
a convalescent plasma
may be considered
in patients with early
disease who are baseline
antibody negative
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Precautions in hospitals and health care facilities involve
appropriate triaging of patients presenting to hospitals, routine
screening for COVID-19 before/at the time of admission and
procedures, admission of a suspect and confirmed cases to isolation
areas, health care worker (HCW) to wear appropriate personal
protective equipment PPE19,26 and practice good hand hygiene.
Special care should be taken during aerosol-generating procedures
such as suctioning, intubation, and tracheostomy. Patients and
their relatives in non-COVID areas should be monitored for the
development of COVID-like symptoms and tested when necessary.
Telemedicine should be encouraged, spacing out appointments,
keep face to face appointments short, limit the entry of relatives
and walk-in patients, ensure masking, and ensure regular
decontamination of OPD areas.
The role of BCG and MMR vaccines in boosting immunity and
protecting from COVID-19 has not been established. Similarly,
post-exposure prophylaxis with hydroxychloroquine was not
found useful in a recent randomized controlled trial.41 Pre-exposure
prophylaxis with hydroxychloroquine while recommended for
health care workers in India since the beginning of the epidemic
has not been supported by robust trial data.
There are about 201 vaccine candidates in trials across the
world.42 Of these, the frontrunners are Moderna Pharmaceuticals
mRNA-1273 vaccine, University of Oxford and Astra Zeneca’s AZD
1222 vaccine, and Pfizer and BioNTech’s BNT 162 vaccine. Apart from
these, vaccines from Russia and China are also going through phase
3 trials. Several countries (UK, USA, Bahrain, Saudi Arabia, Canada,
Mexico, and Israel) have allowed emergency use authorization of
COVID vaccines from Moderna and Pfizer BioNTech as two doses
schedule separated over 3–4 weeks for public use. China is also
giving an indigenously developed vaccine to its citizens. While the
preliminary immunogenicity and safety data appears promising,
recently concerns have been raised regarding the safety of some
of the vaccines in clinical trials and the most important question is
whether the vaccines will be clinically efficacious. Other approaches
to prevention are likely to emerge in the coming months, including
monoclonal antibodies, and hyperimmune globulin.

Limitations
This review delineates and provides comprehensive information on
current evidence for COVID-19 for clinical practice. Its limitations
include information provided here is based on current evidence
but may be modified as more information becomes available.
Also, very few randomized trials have been published to guide the
management of COVID-19.

C o n c lu s i o n
In addition to the direct effect on morbidity and mortality, COVID19 has had unprecedented collateral damaging effects in terms
of psychological impact, economic suffering, and decreased
attention to other life-threatening conditions. United efforts from
the government, society, and health care sector are the need of
the hour to fight this epidemic, which entails health practitioners
keeping updated about new advancements in the field, following
guidelines, and the political will and society cooperating with health
care professionals in all capacities.
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