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Management and Therapeutic 
Options for COVID-19: A Review

INTRODUCTION
COVID-19 is caused by coronaviruses, that are enveloped, 
non-segmented, positive-sense RNA viruses. These belong to 
the subgenus sarbecovirus and orthocoronovirinae subfamily 
[1]. SARS-CoV-2 is the seventh addition to the family of viruses 
that can infect humans. MERS-CoV (Middle Eastern Respiratory 
Syndrome Corona Virus) and SARS-CoV belong to the same family 
and caused the Middle East Respiratory Syndrome in 2012 and 
severe acute respiratory syndrome in 2002/2003, respectively [2,3]. 
SARS-CoV-2 was first detected as an epidemic in Wuhan, China 
and has since then spread across the globe [4]. It has been found 
that human-to-human transmission occurs via respiratory droplets, 
respiratory secretions and direct contact of an infected individual 
[5,6]. It may lead to a variety of clinical features, ranging from an 
asymptomatic carrier to a severe pneumonia leading to acute 
respiratory distress and multi-organ dysfunction [7]. The virus has 
been so rapid in its spread that it was characterised as a pandemic 
by the World Health Organisation (WHO). As of 4th September, 
2020, the global count of confirmed cases and deaths stand at 
26,121,999 and 8,64,618, respectively [8]. This article aimed to 
perform a review of current management and therapeutic options 
for COVID-19 that have been tried in various parts of the world.

MANAGEMENT
Once diagnosed, most patients do not require any treatment due 
to their mild symptoms. Wu Z and McGoogan JM conducted the 
largest cohort study having 44415 patients in China and found 
that 81% people had mild disease (mild symptoms up to mild 
pneumonia), 14% had severe features (dyspnoea, hypoxia, or >50% 
lung involvement on imaging) and only 5% had critical symptoms 
(respiratory failure, shock, or multi-organ system dysfunction) [9]. 
Currently, during the ongoing pandemic, treatments around the 
world focus on managing the specific symptoms associated. A 
summary of management has been provided in [Table/Fig-1] [10-12].

Asymptomatic Patients
Asymptomatic patients/contacts who have been tested positive are 
advised for home isolation. The main goal while isolating the patient 
at home is to watch for development of any symptoms like difficulty 
in breathing, dip in O2 saturation etc. The other important thing to 
take care of is Infection Prevention and Control (IPC). For home 
settings, this would include limiting the patient’s movement inside 
the house, minimising any shared spaces, no entry into the room 
of patients and maintaining safe distance. Also, other measures 
like limiting visitors, proper hand hygiene, wearing a medical mask 
and avoiding any contact with patients’ fluids should be taken 
care of. Finally gloves should be used, patient’s laundry should be 
in a different bag, dedicated linen should be used and frequently 
used surfaces should be disinfected regularly. The release of 
asymptomatic patients from home isolation has been advised to be 
10 days after testing positive, as per the WHO [13]. Similarly, Indian 
guidelines advise for discharge after 10 days of symptom onset and 
if there is no fever for three days. Further monitoring of health should 
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ABSTRACT
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), the causative organism for Coronavirus Disease 2019 (COVID-19), 
originated in Wuhan, China and has now spread to most parts of the world. A pandemic of this magnitude has not been witnessed 
in more than 100 years since the Spanish flu in 1918. The major challenge for scientists and doctors worldwide has been to find a 
therapeutic intervention to prevent the spread and development of this disease. As more research is being done, the pathophysiology 
of COVID-19 has been explained, although no effective therapy has been found. Multiple drugs and therapies are under trials and a few 
have shown inconclusive results. The attempts have ranged from repurposing drugs to trying to develop new vaccines. Formulation 
of guidelines pose another challenge to the government and international agencies owing to the lack of data. These agencies have 
constantly released and updated guidelines based on new research and growing knowledge. In this review, we aim to compare and 
bring out the different international guidelines for management of COVID-19, along with a review of tried therapeutic interventions and 
their primitive results. The COVID-19 has been a major global health crisis that is overpowering most heath care systems and multiple 
agencies and research teams are trying to limit and manage this spread. Currently no effective treatment is available and guidelines 
differ regarding the drugs that can be used, which are mostly off-label.

[Table/Fig-1]: Summary of COVID-19 management [10-12].
ARDS: Acute respiratory distress syndrome
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rapid airway management and oxygen therapy. After stabilising the 
patient, oxygen is delivered to maintain SpO2 >90% in non-pregnant 
women and >92-95% in pregnant women. Other helpful techniques 
may include positioning techniques like high supported sitting and 
prone positioning which may help to optimise oxygenation and 
ease breathlessness [19]. These patients should also be constantly 
monitored for airway clearance. A special consideration should be on 
the amount of fluids as excessive fluids may worsen oxygenation [20].

Finally, a constant evaluation should be made for these patients using 
regular blood tests (including markers like C-Reactive Protein (CRP), 
D dimer and ferritin), pulmonary function tests, Electrocardiography 
(ECG) and imaging techniques. These help to detect clinical 
deterioration for further management [11,17,18]. According to 
the latest Indian guidelines, anticoagulation should be provided if 
patient has no high-risk of bleeding, corticosteroids should be used 
(methylprednisolone 1-2 mg/kg or dexamethasone 0.2-0.4 mg/kg)  
for 5-7 days and tocilizumab can be considered [12]. Critical COVID 
primarily includes the development of Acute Respiratory Distress 
Syndrome (ARDS), shock and septic shock [17] and the management 
of these should follow already established international standards 
[11,12,17,21,22]. A brief summary of management of complications 
has been given in [Table/Fig-2] [12,22-29].

continue for seven days. Specific guidelines for home isolation have 
been provided by the Indian government [14].

Management of Mild COVID-19
Most patients with COVID-19 present with mild symptoms and 
their management can be easily handled based on certain other 
factors. These are majorly the clinical presentation, risk factors, 
requirement for supportive care and the possibility of isolating at 
home [15]. The primary method in such cases would be isolation 
to prevent further spread of disease. This may be done at home, 
a community health facility or a dedicated isolation facility. The 
possibility of co-infection and consideration about prevalent febrile 
illnesses in the area should be regarded. Along with this, supportive 
care should be given to the patient which may include antipyretics 
for fever and pain, adequate nutrition and hydration [12]. Despite 
the earlier inconclusive reports about ibuprofen related to COVID-
19, currently there is no recommendation against use of Non 
Steroidal Anti-Inflammatory Drugs (NSAIDs) [16]. Along with this, the 
patients must be well-informed of the complications and worsening 
symptoms (breathlessness, light headedness etc.,) and as to when 
they must seek medical care. Also, Hydroxychloroquine (HCQ) 
can be considered in high-risk patients under medical supervision 
(>60 years age or having co-morbidities) [12]. Currently, there is no 
recommendation for use of antibiotics for treatment or prophylaxis 
[17]. Finally, the National Institute of Health (NIH) has mentioned that 
there is insufficient data to advise for or against the use of antivirals 
or immunomodulatory therapy in mild cases [18].

Management of Moderate COVID-19
The management of moderate COVID-19 remains similar to the 
management of mild cases except for the higher requirement of 
close monitoring of these patients due to greater chances of 
worsening. As per WHO, moderate cases are classified on the 
basis of development of pneumonia (fever, cough, dyspnoea or 
fast breathing), but not severe pneumonia with SpO2 >90% [17]. 
The NIH, on the other hand, defines moderate illness as evidence 
of lower respiratory tract illness by clinical evaluation or imaging, 
with SpO2 >94% at room air [18]. They even recommend the 
importance of identifying bacterial pneumonia in these cases and 
subsequent treatment for the same. On a case-to-case basis, it 
might be important to admit moderate cases considering their risk 
of worsening, clinical status and risk factors. Also, like in mild cases, 
there is insufficient data to recommend the usage of antivirals or 
immunomodulatory therapeutics [18]. According to latest Indian 
guidelines, apart from following same protocol as in mild cases, 
prophylactic dose of unfractionated heparin or Low Molecular 
Weight Heparin (LMWH) may be given and systemic corticosteroids 
may be considered if condition is worsening in terms of oxygen need 
or inflammatory markers. Also, hydroxychloroquine, remdesivir and 
convalescent plasma may be administered [12].

Management of Severe and Critical COVID-19
Severe cases of COVID-19 as per WHO, have severe pneumonia 
(clinical signs of pneumonia with one of the following: Respiratory rate 
>30/min; severe respiratory distress; or SpO2 <90%) and need urgent 
management [17]. The NIH has defined severe illness as SpO2 ≤94% 
on room air at sea level, respiratory rate >30/min, PaO2/FiO2 <300, or 
lung infiltrates >50% [18]. The main deciding factor for management 
is worsening respiratory function. It is expected that institutes treating 
these patients should have readily available equipment for measurement 
of oxygen saturation and maintain regular flow of oxygen like venturi 
mask, pulse oximeters etc., [18]. The management of severe disease 
mainly focuses on the management of complications like shock, 
respiratory failure, thromboembolism, cardiovascular complications and 
involvement of other systems (renal, vascular, cardiac, gastrointestinal) 
[15]. The main measure of management of severe disease is providing 

complications Management

respiratory: Pneumonia, 
ARDS, Respiratory failure

Use of supplemental oxygen when fall in 
saturation is seen with a target SpO2 of >94%, 
using empirical antibiotics, early recognition of 
ARDS, use of mechanical ventilation at lower 
tidal volume and lower inspiratory pressures, use 
of prone ventilation, conservative usage of fluids 
and following established protocol [12,22].

cardiac: Cardiomyopathy, 
Arrythmia, Myocardial injury

Should focus on precipitating reversible causes 
of damage like electrolyte imbalance, a separate 
heart-lung team should be called early to prevent 
damage [23].

renal: Acute Kidney Injury 
(AKI)

Using KDIGO [24] guidelines, managing 
volume overload and barotrauma to reduce 
risk of new AKI due to haemodynamic changes 
and cytokine storm and considering renal 
replacement therapy and extracorporeal options 
when needed as per assessment [25].

nervous: Polyneuropathy, 
myopathy, Encephalopathy, 
Cerebrovascular disease, GBS

Management should follow established protocols 
for specific complication but with full precautions 
due to infection risk during invasive procedures 
and giving thrombolytic therapy etc., [26]

gastrointestinal: Liver injury 
[27]

Mostly self-limited in mild cases. Resolve with 
resolution of COVID. In severe cases, specific 
treatment may be needed [28]

vascular: Hypercoagulability, 
DIC, Multisystem inflammatory 
syndrome in children, Septic 
shock

Early prophylaxis for venous thromboembolism 
may be warranted and therapy may need to be 
continued post-discharge. If patients develop 
thromboembolism, anticoagulant therapy may 
be used as per protocols. Management of other 
complications as per standard protocols [12,29]

[Table/Fig-2]: Management of complications [12,22-29].
ARDS: Acute respiratory distress syndrome; GBS: Guillain-Barré syndrome; DIC: Disseminated 
 intravascular coagulation; AKI: Acute kidney injuries; KDIGO: Kidney disease improving global outcomes

The major goal should be to prevent complications by using 
prophylactic LMWH or heparin for thromboembolism, turning patient 
every two hours to prevent pressure ulcers, giving early enteral 
nutrition and use of Proton Pump Inhibitors (PPIs) to reduce risk of 
stress, ulcers or Gastrointestinal (GI) bleed and early mobilisation of 
patient to prevent weakness.

THERAPEUTICS AND VACCINES
As of 3rd September,2020,, no drug or vaccine has been approved 
by the Food and Drug Administration (FDA) for the treatment or 
prevention of COVID-19 except for emergency use of remdesivir in 
severe cases [15,30-32]. Here, a summary of some of the available 
therapeutic options have been presented which have shown or may 
show promising results [Table/Fig-3] [12,33-39].
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Hydroxychloroquine

Inhibitor of viral entry and endocytosis; Immunomodulatory effects

Chloroquine and HCQ, both are used as drugs for malaria and 
other conditions like rheumatoid arthritis. Most current efforts to 
consider these drugs as effective against COVID-19 are based on 
previous work done demonstrating their antiviral effects specifically 
on SAR-CoV [40,41]. Yao X et al., demonstrated that both HCQ 
and chloroquine showed invitro activity against SARS-CoV-2 and 
HCQ had more potent antiviral activity amongst the two [42]. It 
is postulated that the activity against the virus may be due to the 
antiviral and immunomodulatory effects of the drugs, in particular 
HCQ. In two different Randomised Controlled Trials (RCTs) one by 
Chen J et al., showed intriguing results for HCQ use in COVID-
19 treatment. In one, where moderate COVID-19 cases were 
given HCQ, no significant benefits were noted over conventional 
treatment (negative throat swabs in 86.7% HCQ group vs. 93.3% 
in control group on day seven, median duration from hospitalisation 
to nucleic acid negativity was four days in HCQ group vs. two days 
in control group (comparable), body temperature normalisation was 
also comparable in both groups) [43]. On the other hand, in another 
RCT by Chen Z et al., where majorly mild cases were considered 
at entry, reduced body temperature recovery time (0.4 days vs. 1.3 
days in control group), reduced cough remission time and greater 
improvement of pneumonia status (80.6% vs. 54.8% in control group) 
were seen in the HCQ group [43,44]. Though, majority of patients 
were young and had mild diseases which may have recovered on 
its own. Tang W et al., compared HCQ vs standard of care for mild 
to moderate cases and found that the negative seroconversion rate 
was not significantly different and also that adverse events occurred 
in 30% patients in the HCQ arm vs. 8.8% in standard of care arm. 
Boulware DR et al., evaluated the efficacy of HCQ as a post-exposure 
prophylaxis agent and evaluated in 821 asymptomatic participants 
out of which a majority had high risk exposure to a COVID confirmed 

case. They noted only a 2.4 percentage points difference in the 
incidence of illness between the two groups (HCQ vs placebo post 
exposure). Additionally, they noted that the group which received 
the drug had higher rate of adverse reactions and concluded that 
this drug may not be effective as a post-exposure prophylaxis agent 
when given within four days of exposure [45]. Despite the lack of 
clinical data for safety and efficacy of these drugs, some countries 
have permitted the usage of these drugs prophylactically and/or 
for treatment. Recently, a meta-analysis conducted by Singh AK 
et al., for use of HCQ for the treatment of COVID-19 evaluated 
three studies that evaluated the Polymerase Chain Reaction (PCR) 
results post-treatment with HCQ. In their analysis, they found no 
significant benefits. Additionally, they analysed three studies that 
reported the mortality outcome in which they found a significant 
increase in mortality in the HCQ arm [46]. Hernandez AV et al., in 
a systematic review, concluded that the results were inconclusive 
for treatment by use of HCQ while there was no data regarding 
its use for prophylaxis. They evaluated 23 studies for treatment of 
COVID-19 and noted that mostly the evidence was conflicting to 
provide any definitive conclusion in favour or against the usage. 
Majority of RCTs were conducted for HCQ use in COVID-19 cases. 
They also noted that some patients in several studies showed QT 
prolongation but again it varied between studies [47]. Majority of 
RCTs conducted for HCQ do not show significant benefits for use 
as a treatment modality, but most of these studies are hindered due 
to multiple factors. Hence, the data about HCQ is not conclusive to 
advice for or against its usage in COVID-19. More trials may soon 
produce profound results to guide further management. In India, 
HCQ has been recommended as a prophylaxis for health care 
workers and is also being used for management of COVID-19 [48]. 
A recent study by Indian Council of Medical Research (ICMR) also 
showed that use of HCQ along with Personal Protective Equipment 
(PPE) by health care workers could lead to 80% reduction in risk of 
developing COVID-19 [49].

Mechanism of action Major side effect(s) dose

Hydroxychloroquine Inhibits viral entry and endocytosis by 
multiple mechanisms and has host 
immunomodulatory effects

QT prolongation
Retinopathy

400 mg BD on day 1 and then 200 mg for 4 days in 
moderate cases [12]

For prophylaxis of health care workers: 400 mg twice a day 
on day 1, followed by 400 mg once weekly for next 7 weeks

For prophylaxis for asymptomatic contacts: 400 mg twice 
a day on Day 1, followed by 400 mg once weekly for next 
three weeks [34]

Convalescent plasma/serum Antibodies may cause viral 
neutralisation, other mechanisms like 
Antibody dependant cellular cytotoxicity 
(ADCC) may be possible [35]

Fever
Allergic reaction
Other transfusion related side 
effects [36]

Ranging from 4 to 13 mL/kg [12]

Remdesivir Inhibits viral RNA dependant RNA 
polymerase

GI intolerance
Hepatotoxicity

200 mg IV on day 1 and then 100 mg IV daily for 4 days [12]

Lopinavir/Ritonavir Inhibits 3-chymotrypsin like protease 
preventing viral protein generation 

QT prolongation
Hepatotoxicity 

Most commonly used and studied dose is 400 mg/100 mg 
twice daily for up to 14 days [33,37] 

Oseltamivir Neuraminidase inhibitor for influenza GI Intolerance
Headache
Insomnia 

150 mg BD for 5 days

IVIg Antibodies may cause viral 
neutralisation, other mechanisms like 
ADCC maybe possible

Can interact with other anti-virals 0.3 to 0.5 g/kg/d for 5 days in a trial [38]

Ivermectin May be nuclear import of viral 
proteins [39]

Pruritis
Lymphadenitis
Arthralgia

Planned 12 mg/week for a trial

Tocilizumab IL-6 blocker Hepatotoxic, Infusion-related 
reaction, Increased cholesterol

8 mg/kg given slowly in 100 mL NS over 1 hour; can be 
repeated once after 12-24 hours [12]

Corticosteroids Methylprednisolone (0.5 mg to 1 mg/kg) for 3 days or dexamethasone (0.1 to 0.2 mg/kg) for 3 days should be considered in moderate 
cases if need for oxygen is increasing or there is a rise in inflammatory markers. For severe cases, methylprednisolone 1-2 mg/kg or 
dexamethasone 0.2-0.4 mg/kg for 5-7 days [12] Adverse effects of steroids are not usually seen in short courses. Chronic use may result 
in glaucoma, cataract, fluid retention, increased risk of infection etc.,

Ribavarin Inhibits RNA dependant RNA 
polymerase

Haematotoxic 500 mg for adults, 2-3 times IV. per day (not exceeding 
10 days); along with other antivirals like lopinavir/ritonavir

[Table/Fig-3]: Summary of therapeutics [12,33-39].
ADCC: Antibody dependent cell mediated cytotoxicity; NS: Normal saline
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Hydroxychloroquine with Azithromycin
Azithromycin, a macrolide antibiotic, had been previously shown to 
be effective against the Zika and the Ebola virus infection [50,51]. 
Based on these findings, Gautret P et al., conducted a study on 
42 patients and added azithromycin along with HCQ for six of their 
patients and demonstrated a synergistic effect between the two 
drugs in clearing the viral load and preventing severe respiratory 
infections [52]. Although, this yielded positive results, the clinical 
benefit still largely remains unknown and more RCTs are urgently 
needed [53,54]. To the best of our knowledge, as of when this 
article was written, there were no published results evaluating the 
efficacy of azithromycin alone in COVID-19.

Remdesivir
viral rna-dependant rna polymerase Inhibitor

Remdesivir showed efficacy against the Ebola virus and since then 
has been tried for its antiviral effects against different viruses [55-58]. 
Developed by Gilead sciences, it was shown to have efficacy against 
the SARS-Cov-2 invitro [59]. It was used on compassionate basis 
for a patient in the USA and the patient clinically improved which led 
to a further demand for randomised controlled trials (RCTs) for the 
drug [60]. As of when this article was written, there were six ongoing 
studies to evaluate the drug, all of which were phase three clinical 
trials [61-64]. Beigel JH et al., compared remdesivir to placebo and 
demonstrated that it was superior to the placebo group [65]. A trial 
conducted by the National Institute of Allergy and Infectious Diseases 
demonstrated that 10 days of treatment with remdesivir improved 
the time to recovery in comparison to placebo [65]. Additionally, a 
recent study by Goldman JD et al., compared a five day versus a 10-
day treatment with remdesivir for multiple end points that included: 
clinical status at day 14, clinical improvement and time to recovery. 
They did not find significant differences in the two groups which 
suggested that a five day course might be effective [66]. Currently, for 
compassionate use, the manufacturer may also provide the drug as 
part of an expanded access program only in few countries, in areas 
where participating in a clinical trial is not an option [67]. Apart from 
these, as of when this article was written, the drug was in clinical 
trials phase 3. On 1st June, Gilead Sciences announced the results of 
the phase 3 SIMPLE trial stating that patients with a five-day course 
of a drug showed a 65% higher likeliness of clinical improvement 
on day 11 as compared to standard of care [68]. Remdesivir is also 
being used in India for management of COVID-19.

Lopinavir/Ritonavir
Inhibitor of proteolysis via 3-chymotrypsin like protease

Anti-retroviral drugs have been in use for HIV for many years now. 
These drugs had previously showed activity against the SARS-CoV and 
MERS in-vitro and therefore, were tried against SARS-CoV-2 [69,70]. 
Although some activity was demonstrated in-vitro by these drugs, a 
recent study in China by Cao B et al., showed that these drugs did not 
display any benefits in comparison to standard care and may, in fact, 
cause additional adverse effects [37]. Similarly, Li Y et al., and Huang 
M et al., demonstrated that control groups and Chloroquine arm 
showed better responses, respectively [71,72]. Currently, these drugs 
are under trials and some studies have suggested that a combination 
of antivirals may be effective against the virus [73,74].

Convalescent Serum
preformed Immunoglobulins

After a recommendation for trying convalescent plasma in COVID-19 
patients was made in, The Lancet, there has been a surge in research 
about its efficacy for treatment of critically ill COVID-19 patients [75]. A 
study reported by Shen C et al., showed that viral load decreased after 
using plasma and all five patients showed improvement in terms of 
body temperature normalisation, decreased SOFA (Sequential Organ 
Failure Assessment) scores, increased PaO2/Fio2 ratios and decreased 

viral loads and resolution of ARDS [76]. Duan K et al., showed that in a 
study of 10 participants with severe disease, there was improvement 
symptomatically and increase in oxyhaemoglobin saturation and 
seven out of these showed absence of viremia post-therapy [77]. 
Currently, more than five clinical trials have been proposed to evaluate 
the efficacy of this method of treatment in different groups of patients 
based on severity of disease and age groups. It is possible that this 
might be our best approach right now for treatment and post exposure 
prophylaxis [78]. Also, in the US, as of 13th April,2020, the Food Drug 
and Administration (FDA) has provided guidance for investigational 
use of convalescent plasma in COVID-19 patients [79]. In India, the 
ICMR has given out letters of intent for phase 2 trials for this therapy 
[80]. India is currently witnessing a growth in clinical trial submissions 
to ICMR and even, there have been attempts for off-label usage of 
plasma therapy in the critically ill patients [81]. Li L et al., reported the 
first RCT for convalescent serum in China [82]. They evaluated a total 
of 103 patients and noted clinical improvement in 51.9% patients in 
the treatment group against 43.1% in the control group. Convalescent 
plasma treatment was associated with a negative conversion rate of 
viral PCR at 72 hours in 87.2% of the convalescent plasma group 
vs. 37.5% of the control group {OR, 11.39 (95% CI, 3.91-33.18); 
p<0.001}. The authors concluded that addition of convalescent serum 
to standard of care did not result in statistically significant improvement 
in time to clinical improvement within 28 days. Though some clinical 
improvement was seen in severely ill patients, but not in critically ill 
patients. This first study has similar results to remdesivir and opens 
the possibilty for trials to evaluate a combination therapy of these two 
[35]. Another systematic review by Devasenapathy N et al., evaluating 
the efficacy of convalescent plasma in other severe respiratory viral 
illnesses provided indirect low quality evidence that it might not be very 
useful in COVID-19 [83]. There is emerging data about the usage of 
convalescent plasma and currently it is being used in many countries 
on an investigational basis but more data is warranted soon. As of 
now, plasma therapy is being used in India for severe cases and two 
plasma banks have been created in the capital recently.

Tocilizumab, Sarilumab
Il-6 inhibitors [33]

These drugs majorly act on cytokine release and storm. Xu X et 
al., showed that in 21 patients, 91% showed improved respiratory 
function with lower oxygen intake, resolution of lung opacities on 
Computed Tomography (CT). They also demonstrated improved 
CRP levels and early resolution of fever with a dose of 400 mg [84]. 
Guaraldi G et al., showed that use of tocilizumab may reduce the 
risk of invasive mechanical ventilation or death in COVID pneumonia. 
They retrospectively evaluated 544 patients, in which 179 were 
given tocilizumab and 365 had just standard of care. A total of 73 
patients died in the standard care group while only 13 died with 
tocilizumab with a p<0.0001. They also found that 13% patients in 
drug group had new infections vs 4% in only standard of care group 
[85]. Another recent study by Biran N et al., included 764 COVID 
patients in Intensive Care Unit (ICU) and 210 got tocilizumab. They 
noted a decreased hospital mortality in tocilizimab group (p=0.004) 
[86]. COVID-19 has been shown to be associated with cytokine 
storm due to a dysregulated immune system. Tocilizumab is one of 
the drugs that can potentially be used in this and is available in India. 
Currently, clinical trials for use of these drugs are ongoing [87,88].

Arbidol
Membrane fusion inhibitor and S protein/ace2 binding [33].

In 2008, Khamitov RA et al., demonstrated arbidol activity against 
the SARS virus in-vitro. This has generated interest in it’s use in 
COVID-19 [89]. A recent study by Wang Z et al., in 69 COVID 
patients in Wuhan in which they used arbidol (0.4 mg three times a 
day) in 36 patients and 31 controls, the arbidol group demonstrated 
improved discharging rate (33% vs 19%) and reduced mortality 
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(0 vs 16%) [90]. The limitation for conclusions was due to small 
sample size. Although this study gave positive results, a recent 
systematic review by Huang D et al., of 12 studies showed that 
arbidol may be associated with a higher negative rate of PCR at 
day 14 but no other benefits in negative rate at day seven, rate of 
fever resolution, cough resolution or duration of hospital stay were 
seen. Thus, they concluded that evidence for using arbidol may not 
be enough [91].

Camostatmesylate
Camostatmesylate prevents entry into cells via TMPRSS2 [33]. 
Camostat was shown to inhibit viral entry into cells and thus generated 
interest [92]. Currently, trials are going on for its use in COVID [93].

Interferons
Most studies that have been performed include interferons as a part of 
the treatment regimen and not as a solo therapy. A RCT by Davoudi-
Monfared E et al., evaluated 42 patients with the IFN-beta1a therapy 
with a dose of 44 ug/mL three times weekly for two weeks against a 
control group of 39 patients. The time to a clinical response showed 
a p-value of 0.95, but interferons showed increased discharge rate 
and decreased mortality [94]. Likewise, a triple combination phase 
2 trial having lopinavir/ritonavir and ribavirin in addition to interferon 
beta1b by Hung IFN et al., included 86 patients to the intervention 
group and 41 to the control group. The intervention group had shorter 
time to negative swab test with a p-value of 0.001 [74]. Currently, 
there is recommendation against the use of interferons in the US 
except for its use as a part of a clinical trial [95].

Teicoplanin and Glycopeptides
Blockage of entry of virus by acting on cathepsin l

Teicoplanin is a glycopeptide antibiotic that is used for gram positive 
bacterial diseases. It was also shown to block entry of SARS-CoV-2 
by Zhang J et al., [96]. In a study in Italy, ICU patients with COVID 
were given teicoplanin. These patients had been given HCQ and 
tocilizumab and upon admission to ICU teicoplanin was given, 
6 mg/kg every 24 hours. Evaluation over 12 days demonstrated 
improvement in lymphocyte counts, CRP and procalcitonin, but 
no effect on kidney or liver function was seen. Although this study 
provided potential benefits, it had a lot of limitations and confusion 
over use of this drug because severe COVID patients may have 
Staphylococcus aureus superinfection in which teicoplanin shows 
improvement. Also, this study only focussed on severe ICU patients 
and had no comparative group [97].

Oseltamivir
Oseltamivir is a neuraminidase inhibitor that has been used in the 
treatment of influenza. It was used for patients with COVID-19 in 
China, although it is very debatable that it might be effective in this 
disease considering its high specificity [7]. As of when this article 
was written, oseltamivir had not demonstrated any clinical or invitro 
efficacy against SARS-CoV-2.

Major Vaccines in Development for COVID-19
As of 3rd September, 2020, there were eight vaccines which 
entered phase 3 of clinical trials. In all, there are 34 candidate 
vaccines for clinical evaluation and 142 in preclinical evaluation 
[31]. From India, there are two indigenous vaccines under human 
clinical trials. These are by Cadila Healthcare limited and Bharat 
Biotech. Both of them are in phase 2 of trials. The one being 
developed by Cadila is a DNA plasmid vaccine while the one 
by Bharat Biotech is a whole-virion inactivated vaccine [98,99]. 
Vaccines in phase 3 have been provided in the [Table/Fig-4]. Apart 
from these, candidate vaccines by Novavax, Anhui ZhifeiLongcom 
Biopharmaceutical and Curevac are in phase 2 of trials. In China, 
approval has been given to the candidate vaccine by Sinovac for 
limited use. The vaccine candidate by Gamaleya is in phase 3 but 
has been given early approval [100].

Miscellaneous Therapeutics
The above mentioned therapies are the ones that are being 
mostly focussed upon. There are many other drugs that are being 
repurposed for trials and observational studies that may interact with 
SARS-CoV-2. Drugs like the Angiotensin Converting Enzyme (ACE) 
inhibitors that have been used for a long time now for controlling 
hypertension, have drawn a lot of attention. This is because it was 
shown that this virus uses ACE2 receptor for its entry into cells [92]. 
The work in this area has generated mixed results and opinions 
which show that ACE inhibitors and Angiotensin II Receptor Blockers 
(ARBs) might be beneficial, harmful or may have no efficacy for use 
in COVID-19 [101,102]. This conflicting data has raised questions 
for continued use of these drugs in hypertensive patients. A recent 
report in The New England Journal of Medicine (NEJM) mentioned 
that there is huge lack in data that is available and there is an urgent 
need for recommendations about these drugs [103]. This mixed 
data has stimulated multiple clinical trials for the same [104,105].

Other drugs and therapies that have been and are being tested 
include ivermectin, interferons, nitazoxanide, tocilizumab, favipiravir 
etc. All these need more trials to prove any efficacy in COVID-19 
[39,59,106,107]. Currently, favipravir is being used in India by the 
name of Fabiflu for management of COVID.

Corticosteroids
decrease pro-inflammatory cytokines and increase anti-
inflammatory mediators, activation of histone deacetylase [108]

Corticosteroids have been debated upon since the beginning 
of this pandemic. Earlier usage of steroids demonstrated worse 
clinical outcomes and hence, they were not recommended but 
recently a study by Fadel R et al., showed that short course of 
methylprednisolone in moderate to severe COVID cases showed 
better clinical outcomes with reduced hospital stay duration [109]. 
On  2nd September, 2020, the WHO has given two recommendations 
for usage of steroids in management of COVID-19. The first is a 
strong recommendation for usage of systemic steroids in severe 
and critical COVID-19 which would include complications like ARDS, 
sepsis and septic shock and severity based on O2 saturations 
<90% on room air or a respiratory rate >30 per minute in adults 
or any signs of respiratory distress. The second recommendation 
is a conditional one against the use of systemic steroids when no 
such symptoms are present. This means continuing steroids if the 
patient was already receiving it for some other condition or if the 
patients develops severe symptoms [110]. This change in use of 
corticosteroids going from a mixed response and doubts initially, to 

vaccine developer Type of vaccine

number of 
participants in 
phase 3 trial

Moderna and NIAID and 
BARDA

LNP-encapsulated mRNA 
(mRNA-1273)

30,000

University of Oxford and 
AstraZeneca

Simian adenovirus ChAdOx1-S 
(AZD1222): Non-replicating 
viral vector (chimp adenovirus)

30,000

CanSino Biological Inc. 
and Beijing Institute of 
Biotechnology

Adenovirus Type 5 Vector 
(Ad5-CoV): Non replicating viral 
vector 

40,000

Gamaleya Research 
Institute

Adeno-based (Gam-COVID-
Vac): Non replicating viral 
vector (Sputnik V)

40,000

Sinovac Inactivated (CoronaVac) 10,490

Wuhan Institute of 
Biological Products and 
Sinopharm/Beijing Institute 
of Biological products

Inactivated 21,000

Pfizer with FosunPharma 
and BioNTech

3LNP-mRNAs (BNT162 
a1,b1,b2,c2)

30,000

[Table/Fig-4]: Summary of vaccines in phase 3 trials.
NIAID: National Institute of Allergy and Infectious Diseases; BARDA: Biomedical Advanced 
Research and Development Authority; LNP: Lipid Nanoparticle
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a recommendation for use in severe and critical COVID-19 came 
primarily from the announcement of the RECOVERY trial findings 
[111]. It enrolled a total of 6425 patients out of which 2104 were 
in the dexamethasone treatment group (6 mg per day for 10 days) 
while 4321 received the usual care. When the study concluded, in 
all, 482 (22.9%) patients died in the steroid group while 1110 (25.7%) 
patients died in the usual care group with a p<0.001. The most 
encouraging results were that patients getting invasive mechanical 
ventilation showed a 29.3% mortality rate in dexamethasone group 
vs. 41.4% mortality rate in the control group at the 28-day point. 
Also, patients getting oxygen alone had a 23.3% mortality rate vs. a 
26.2 rate in control group. This reduction in mortality by one-third and 
one-fifth, respectively, in these groups were a major turning point for 
treatment protocols across the world. Although, no benefit was seen 
due to steroids in the group not receiving respiratory care, this trial 
generated immense interest [112]. Recently, a meta-analysis was 
conducted by a WHO working group (REACT). They included seven 
trials in this meta-analysis (DEXA-COVID19, CoDEX, RECOVERY, 
CAPE COVID, COVID STEROID, REMAP-CAP, Steroids-SARI). The 
main outcome they focussed on was 28-day all cause mortality in 
critically ill COVID patients. Finally, there was a total of 1703 patients 
out of which 678 received corticosteroids and 1025 had received 
usual care or placebo. They concluded that there were 22 deaths 
out of 678 in steroid group vs 425 deaths among 1025 in the control 
group with an OR of 0.66 (95% CI, 0.53-0.82) with a p<0.001. They 
also reported a secondary outcome of serious adverse events and 
saw that the RECOVERY trial reported no serious adverse effects 
while out of the other 6 trials, 64 events were seen in 354 patients 
and 80 in 342 in control groups. Finally, the reduction in mortality 
was similar for dexamethasone and hydrocortisone and also similar 
in lower dose vs. higher dose groups [113]. These trials have 
changed protocols around the world and now most of them include 
use of systemic steroids for severe or critical COVID-19.

CONCLUSION(S)
COVID-19 has suddenly emerged to be a health calamity for the 
entire world and such a pandemic has not been seen since the 
Spanish flu back in 1918. The above mentioned therapies are a few 
that have been tried for either prevention or treatment of COVID-
19. A number of trials are still ongoing and results have not come 
out yet. From the results we have, a few have been positive but 
not entirely conclusive for clinical use. The major limitation for these 
therapies has been a lack of RCTs to irrevocably prove their efficacy 
and safety. Lately, a few medications that were showing benefits in 
initial trails have failed to be efficacious for COVID-19. As of now, 
the mainstay for treatment remains supportive care for patients with 
strict social distancing measures. Hence, the solution for now would 
be prevention by a triad of strict social distancing in various forms 
like total lockdowns and self-quarantine, wearing protective gear 
like face masks and hand washing. The way forward is by trying to 
flatten the curve while there is ongoing development and research 
for a vaccine or a drug. This may take some time, but seeing the 
amount of effort being put in, it may help us see the end of this 
pandemic soon.
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