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INTRODUCTION 

A coronavirus is a group of viruses that belongs to the 
family Coronaviridae. These are single-stranded, 
pleomorphic RNA viruses of size 80-160 nm, enveloped 
with +27 to +32 kb polarity. Coronavirus is a zoonotic 
contagious agent with a wide set of clinical features. 
Coronaviruses are the provenience of a broad spectrum of 
clinical manifestations that originates from the common 
URTIs (upper respiratory tract infections) and influenza to 
more severe diseases like SARS (severe acute respiratory 
syndrome) and MERS (middle East respiratory 
syndrome). It can also affect respiratory, gastrointestinal, 
hepatic, and neurologic functions.1,2 

SARS CoV2 (severe acute respiratory syndrome 
coronavirus 2) is a new emergent in the family of 
coronaviruses. Novel coronavirus 2019, identified in the 
Wuhan city of China on 31st December 2019 was initially 

identified as an outbreak of pneumonia with a mysterious 
cause.  

On 12th January 2020, the virus was recognized as SARS 
CoV2 as it is genetically similar to SARS-like coronavirus. 
Since COVID-19 has metastasized worldwide WHO 
declared COVID-19 as a pandemic and declared it as a 
public health emergency of international concern 
(PHEIC).3 Patients detected with COVID-19 are known to 
come across with mild to moderate respiratory illness and 
can be fatal in people with other co-morbidities such as 
cardiovascular disease, diabetes, cancer, renal or liver 
damage, or any long-standing respiratory illness such as 
COPD, asthma, pulmonary fibrosis, emphysema, 
bronchitis etc. 

EPIDEMIOLOGY 

According to the current reports (until November 3, 2020), 

active COVID-19 cases worldwide were 12,146,669 (99% 
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ABSTRACT 

SARS-CoV2, a single-stranded RNA virus that can cause a wide array of clinical manifestations ranging from mild to 

severe (respiratory failure). The spread of SARS-CoV2 has now become uncontrollable leading to a pandemic. The 

infection is usually transmitting through cough droplets and sneeze. The main clinical manifestations of the disease are 

similar to common respiratory tract infections and may become fatal after the development of symptoms such as severe 

dyspnea, low PaO2/FiO2 (fraction of inspired oxygen) ratio, and severe decline in blood oxygen saturation. Current 

diagnostic tools employed at the moment include time-consuming NAAT (nucleic acid amplification test). Recent 

investigations and researches are aimed at rapid serological testing. Real-time reverse transcription-polymerase chain 

reaction (rRT- PCR) is the standard method of testing, using respiratory samples obtained by the nasopharyngeal swab. 

Medications such as darunavir, ribavirin, remdesivir, interferon, and lopinavir/ritonavir combination therapy were used 

for the management of the infection. Social distancing, use of protective masks, isolation of the infected persons and 

maintaining personal hygiene helps in the prevention of the disease. 

 

Keywords: COVID-19, SARS-Cov2, Pandemic, Infection 

 

 



Shaji B et al. Int J Basic Clin Pharmacol. 2021 Jan;10(1):140-147 

                                                          
                 

                               International Journal of Basic & Clinical Pharmacology | January 2021 | Vol 10 | Issue 1    Page 141 

have the mild condition and 1% serious). As per (Figure 

1), the graph shows a peak rise in the active cases reported 

daily. The total number of patients recovered were 

34,160,322 and deaths were 1,214,122. The total number 

of active COVID-19 cases in India were 48,268 as shown 

in the graph (Figure 2). 

 

Figure 1: Number of active cases worldwide. 

 

Figure 2: Number of active cases in India. 

SOURCE AND MODE OF TRANSMISSION 

Coronavirus belongs to a large family of viruses present in 

various animal species including, dromedary camels, wild 

cats, and bats. During the epidemic outburst of SARS and 

MERS, it had been pointed out that the infections had 

originated among cats and dromedary camels respectively. 

Belatedly, advanced virological and genetic examination 

revealed that bats were the reservoir hosts for both SARS-

CoV and MERS-CoV. Investigations had revealed the 

existence of four genera of corona viruses, α-coronavirus, 

β-coronavirus, γ-coronavirus, and δ-coronavirus among 

which αand β-CoVs are from bats and γandδ-CoVs are 

most probably from birds.2 

The source of outbreak was reported from the Hunan 

seafood market located in Wuhan city since positive 

environmental samples of SARCoV2 were identified from 

the same.3 Since the first outburst, it was obvious that 

disease transmission progressed from human to human, as 

the newly infected patients did not have a history of 

connection with the market place. 

Human to human transmission: It occurs in multiple 

ways, through contact transmission or fomite transmission, 

droplet transmission, and airborne transmission, wherein 

infection spread through exposure with virus-containing 

respiratory droplets and smaller droplets remain suspended 

in air over a long time and long-distance (>6 feet) 

produced through coughing and sneezing.4 Studies have 

shown that COVID-19 can stay agile from several hours to 

days on surfaces. These viruses are discernible for up to 3 

hours in aerosols, 4hrs on copper items, up to 24 hours on 

cardboard, and 2-3 days on plastic and stainless-steel 

items.5 The virus is passed on through the air from the 

individuals who closely interact with the patients (less than 

2 m). Therefore, it is recommended to cover cough and 

sneeze. The use of protective mask and alcohol-based 

sanitizers helps to prevent the spread of the viruses.6 

Transmission through food: Despite of no evidence on 

the spread of the virus through foodstuffs, preventive 

methods should be taken. The FDA mentions the 

compliance with 4 essential steps of food safety to prevent 

foodborne illness which may apply to coronavirus as well7: 

Clean, separate, cook well and chill. 

CLINICAL ADVANCEMENT AND DIAGNOSIS 

People infected with COVID-19 may have common 

symptoms associated with respiratory infections such as 

hyperthermia, tussis, and cephalalgia. There are no 

peculiar symptoms. Clinical manifestations may range 

from asymptomatic to severe pneumonia and death. The 

clinical manifestations include hyperthermia, non-

productive cough, fatigue, shortness of breath, sore throat, 

chills, headache, vomiting, nasal congestion, hemoptysis, 

and conjunctival congestion. 

Most of the patients experience mild to moderate disease. 

In serious cases, patients may experience severe dyspnea, 

very low blood oxygen saturation (<93%), PaO2/FiO2 ratio 

<300 with or without greater than 50% of lung infiltrates 

within 1-2 days. A certain number of patients also contact 

life-threatening illnesses such as septicemia and multi-

organ dysfunction.8 
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Laboratory testing  

NAAT (nucleic acid amplification test) 

This test is based on detecting the unique sequence of viral 

mRNA using real-time reverse-transcription polymerase 

chain reaction (rRT-PCR). This diagnostic test is said to be 

positive if: At least one out of two different targets on the 

COVID-19 virus genome is specific using a validated 

assay. (or) one positive NAAT confirms the presence of β-

coronavirus and/or COVID-19. 

In case a negative result is obtained from a person with a 

high index of suspicion for COVID-19, a lower respiratory 

tract sample should also be collected in addition to the 

upper respiratory tract sample and tested if possible.9 

Serological testing 

Although quantitative reverse transcriptase-PCR remains 

the most widely used diagnostic test for coronavirus 

SARS-CoV2 it is not devoid of drawbacks which include 

cost, higher time consumption, and false negatives which 

can arise due to not properly handling the nucleic acid 

samples. Another problem with qRT-PCR is that among 

infected persons it ceases to give positive results 14 days 

post-infection (post manifestations of symptoms). A viable 

alternative to qRT-PCR is immunoassays which are 

relatively cheap and capable of detecting infection after 14 

days of symptom onset. Immunoassays target specific 

immunogenic proteins of the coronavirus such as the spike 

protein (which is the most exposed viral protein), the N 

protein (a large quantity of which is expressed during 

infection), another target is the receptor-binding domain 

(RBD), lies along with the S protein. The specificities and 

sensitivities of these tests remain an important factor when 

selecting the target protein, as several of the fore 

mentioned proteins cross-react with other coronaviruses 

such as SARS-CoV and MERS CoV. The IgM antibodies 

produced against the target protein become detectable as 

early as 3 days post-infection and peak around 2-3 weeks 

and can even be detected 1 month after the onset of the 

infection. Other classes of antibodies i.e., IgAs and IgGs 

are detected as early as 4 days and peaks within 2 weeks 

approximately. Thus, immunoassays can help in 

identifying exposed individuals who could not be 

detected.10 

Differential diagnosis 

The symptoms of COVID-19 are usually similar to those 

seen for the common cold and flu. The severity of the 

illness ranges from mild to severe. The symptoms develop 

within a span of 2 to 14 days after the viral exposure. The 

symptoms include fever, cough, and dyspnea. Since these 

symptoms are very similar to that of cold and flu, 

additional criteria like recent travel to any affected 

countries or exposure to an infected individual are also 

considered while screening the patients. The differential 

diagnosis can be very broad hence; rapid respiratory viral 

panel via a nasopharyngeal swab will help to detect the 

respiratory virus. If further clarifications are warranted, a 

chest CT (computed tomography) may be obtained.11 

The viral infection can be provisionally diagnosed based 

upon the signs and symptoms with the confirmation being 

done by quantitative reverse transcriptase polymerase 

chain reaction (qRT-PCR) of infected secretions. 

Although the test has a high specificity, the sensitivity can 

be quite low ranging from 60-70 to 95-97% depending on 

the country. 

CT findings have been used as a surrogate diagnostic test. 

Many viral pneumonia cases were reported in China 

(Wuhan) in late December 2019, afterwards, it was 

determined to be affected by a novel coronavirus, SARS 

Coronavirus 2 (SARS- CoV2, previously known as 2019-

nCov). The genomic pattern of SARS-COV2 is distinct 

from those of other corona viruses.12 

CT findings helps in diagnosing and managing the patients 

with COVID-19 pneumonia. The evolution of the disease 

is not well understood through CT findings. After further 

studies, it was suggested that CT is a sensitive modality to 

detect COVID-19 pneumonia even in asymptomatic 

individuals and it should be considered as a screening tool 

together with RT- PCR when a patient has a traveling 

history or direct contact with infected individuals. 

Although it is effective to an extent, more studies are 

required to correlate CT findings with the severity and 

progression of disease.13 

PATHOGENESIS  

The infection is generally transmitted through the 

respiratory droplets produced by an infected individual 

through coughing and sneezing. Patients can also become 

asymptomatic carriers where the infected individual has 

the potential to spread the disease in the asymptomatic 

state. This is particularly bothersome as the individual 

itself is unaware of the infection leading to suboptimal 

measures taken by the individual to prevent the spread of 

the infection which otherwise would have been undertaken 

had the knowledge of the infection been known.13 

Coronavirus is a positive-sense single-stranded RNA 

virus. They consist of four main structural protein which 

includes the spike (S), membrane (M), envelope (E), and 

nucleocapsid (N), with all being encoded in the 3’ end of 

viral genome.14 The S protein binds to the specific 

receptor, ACE-2 and releases the RNA to the cytoplasm 

and replicates with the help of suitable enzymes and cause 

damage to the type 2 pneumocytes.15,16 The replicating 

virus primarily targets the respiratory system (nasal cavity, 

trachea, bronchi, and lung lobe). As the disease progresses, 

lesion develops in the pulmonary tissue involving alveoli 

and bronchioles which leads to alveolar edema. The 

gaseous exchange capacity of the lungs gets impeded as 

the alveoli get progressively damaged, eventually leading 

to hypoxemia.17 
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MANAGEMENT  

Several vaccine candidates are being evaluated at present 

for the virus and currently, there is no vaccine approved 

for use to prevent COVID-19 infection.18 

Pharmacological therapy 

Although it may be years before we have SARS-CoV2 

specific antiviral drugs, existing host-directed therapies 

are found to be safe and clinically proven to reduce 

immunopathology.19  

Hydroxychloroquine and chloroquine 

Hydroxyl chloroquine, belongs to 4-aminoquinoline class. 

Hydroxychloroquine has related or even the same 

pharmacokinetics to chloroquine, with rapid 

gastrointestinal absorption, a large volume of distribution 

as well as elimination by the kidneys. Cytochrome p450 

enzymes (CYP2D6, 2C8, 3A4 and 3A5) metabolizes 

hydroxychloroquine to N-desethylhydroxychloroquine.20 

Chloroquine is recently known as a potential broad 

antiviral drug. It is identified to stop viral infection by 

raisin the endosomal pH necessary for virus/ cell fusion 

and getting involved with SARS- cell receptor 

glycosylation. Upon oral management, it has a vast 

distribution characteristic throughout the entire body. 

Chloroquine and hydroxychloroquine inhibit CYP2D6 

activity and may interact with other medications that 

depend on these enzymes.21  

Dexamethasone  

The COVID -19 treatment guideline panel recommends 

using dexamethasone (at a dose of 6 mg per days) for the 

treatment of COVID-19 in patients who are mechanically 

ventilated (AI) and in patients who require supplemental 

oxygen but who are not mechanically ventilated (BI). 

Dexamethasone is a moderate cytochrome P450 

(CYP)3A4 inducer. As such, it may reduce the 

concentration and potential efficacy of concomitant 

medications that are CYP3A4 substrates. Clinician’s 

should review the patient’s medication regimens to assess 

potential interactions.22 

Dexamethasone is beneficial in some patients, but it is not 

beneficial for the patients in the second stage of illness. 

Findings from an analysis of post hoc subsets suggested 

that in older age groups dexamethasone failed to show its 

action and the positive outcome is less in patients suffering 

from diabetes.23 

Interferons 

Interferons are the proteins produced by the cells in 

response to an infection. Insufficient or inappropriately 

timed activation of interferon signaling may contribute to 

severe cases of COVID-19, which is caused by the 

coronavirus SARS-CoV-2. Researchers measured protein 

is important in regulating the immune response in the 

serum of hospitalized COVID-19 patients and patients 

with respiratory issues that were not related to COVID-19. 

The proteins measured are chemokines and cytokines. 

They act as signaling immune cells or lead to immune 

responses.24 

Nevertheless, interferon β tends to have the most potent 

inhibitory in-vitro effect against MERS-CoV as compared 

to interferon α. When in use of ribavirin alone or when it 

combined with interferon α, it reflects a mild anti-MERS-

CoV effect in vitro.25 

Nucleoside analogues 

Nucleoside and nucleotide analogues can be used to 

prevent viral replication in infected cells. Nucleoside 

analogues appear to target viral replication, particularly 

viral DNA or RNA polymerase, and have been clinically 

effective for treating viral infections. Even though 

nucleoside analogues such as BCX4430 inhibit CoVs, 

some previously tested nucleoside analogues have been 

unable to effectively inhibit CoV replication and others 

have shown weak indexes of selectivity.26   

Remdesivir 

Remdesivir is a broad-spectrum antiviral agent. 

Remdesivir is an adenosine analogue that incorporates into 

nascent viral RNA chains and leads to premature 

termination, resisting virus replication. The evaded viral 

exonuclease proof-reading results in decreased 

development of viral RNA. Recently, remdesivir is a drug 

undergoing a clinical trial.27,28 

Wang et al suggested that remdesivir blocks RNA 

dependent RNA polymerase enzyme in low micromolar 

SARS-CoV2 concentrations and has a high selectivity 

index. On 4 February 2020, medical researchers in China 

declared that darunavir prevents invitro SARS-CoV-2 

infection. Cellular related studies suggested that darunavir 

remarkably suppresses the viral replication at a 

concentration of 300μM invitro with an inhibition output 

of 280 times than that of the untreated community.29  

Ribavirin-interferon combination 

Invitro studies revealed that anti-MERS-CoV activity is 

present in interferon and ribavirin. With the subsequent 

use of ribavirin and interferons invitro activities were 

improved. All present medications have individual 

virucidal effects at high doses, while the combination of 

Ribavirin and interferon α-2b had a synergetic virucidal 

effect at lower doses with lesser toxicity. Studies 

conducted in animals had shown some prophylactic impact 

in minimizing disease incidence in pre-treated animals.30 

In vivo studies, the combination of interferon-alpha 2b 

(INF- α2b) and ribavirin had an 8-fold decline in the dose 

of INF- α2b and 16-fold decline in the dose of ribavirin.31 
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Ribavirin-corticosteroid combination 

The treatment with ribavirin-corticosteroid combination 

focuses to prevent the community spread. Mostly 

prescribed corticosteroids include, glucocorticoids, 

prednisolone and antiviral medications includes darunavir, 

cobicistat, remdesivir, favipiravir, triazavirin, interferon. 

Along with these therapies M1 macrophage suppression 

may also find to be helpful. Alternative therapies include 

hydrogen-oxygen nebulizer and electrotherapy with ultra-

short-wave dietary may help.32 

Favipiravir and tocilizumab combination 

Recent studies suggested that combination of favipiravir 

and tocilizumab can significantly improve COVID-19 

pulmonary inflammation and can reduce the mortality. 

Since Favipiravir is a teratogen, it should be avoided in 

pregnant women.33 

MANAGEMENT OF COVID-19 IN SPECIAL 

POPULATION 

Pediatric patients 

Bed rest with adequate calorie and water intake is 

necessary. Oxygen therapy should be provided for hypoxic 

patients and antibiotics if any bacterial co-infection. 

Currently, no FDA-approved drugs or biological agents 

are available for the prevention and management of novel 

coronavirus, thus FDA has given emergency use 

authorization for remdesivir in patients with severe SARS-

CoV2. Dosing should be done based on pharmacokinetic 

data from adult healthy volunteers.34 

Asthma 

Advice all patients with asthma to continue their asthma 

medications without fail. Avoid the use of nebulizers, if 

there is a risk for aerosolization of the novel coronavirus, 

thus it is recommended to use pressurized metered-dose 

inhalers with spacer and face mask if possible. Avoid 

spirometry in suspected/confirmed COVID-19 patients. 

Stringent contamination control measures should be 

followed during intubating, nebulizer therapy, oxygen 

therapy, non-invasive ventilating.35 

Cancer and end-stage renal disease 

For hematological malignancies, consider reducing 

immunosuppressive agents or dosing of chemotherapy, if 

possible. Patients with ESRD awaiting transplantation can 

be treated with methylprednisolone along with 

prophylactic antibiotics therapy, maximum mechanical 

ventilation, and withdrawal of immunosuppressive 

therapy.36 

 

Pregnant patients 

Alpha-interferon, lopinavir/ritonavir, and chloroquine can 

be prescribed safely in primigravid patients. Interferon-

alpha is a wide-spectrum anti-viral drug, effective in 

limiting the viral replication in vitro and in vivo, with no 

significant risk of adverse perinatal outcome. 

Chloroquine, an antimalarial drug was found to effective 

in SARS Cov-2 and is also not associated with problems 

in the growth, or development of newborns, neurological 

development, birth weight, gestational age, and visual 

acuity in infants. 

Remdesivir and Arbidol have also been found to be 

effective, but data regarding its safety in pregnancy is 

lacking.37 

HIV patients 

The antiretroviral medications like lopinavir/ritonavir are 

used for the management of novel coronavirus, it is not 

recommended to switch in the regimen for prevention and 

treatment in HIV patients. It has been found that patients 

who are already receiving antiretroviral therapy for 

existing HIV infection might have reduced susceptibility 

towards COVID-19 infection or the severity of COVID-19 

might be much lower if acquired.38 

Neurological conditions 

Patients with multiple sclerosis (MS) may have transient 

exacerbation (pseudo-relapse) due to acute infection. In 

such cases, screening should be conducted for patients 

showing active symptoms before initiating corticosteroid 

therapy. While starting with corticosteroids, consider a 

high-dose oral regimen to reduce the need for hospital 

admission. Disease-modifying therapies (DMT) should 

only be initiated considering its potential 

immunosuppressive action. For geriatric patients and in 

patients having a progressive MS DMTs may be inefficient 

and comorbidities may elevate the severity of novel 

coronavirus. In multiple sclerosis patients with mild 

symptoms, it is not recommended to stop 1st line DMTs. 

Infusions and cladribine administration should be withheld 

until symptoms resolve. In patients showing severe 

symptoms, it is recommended to stop all injectables, 

infusions, and other medications and should restart within 

8 weeks if possible, to avoid the recurrence of MS. It is 

recommended to provide minimum monitoring in patients 

with high COVID-19 risk.39 

CONVALESCENT PLASMA THERAPY 

For managing the infection, the main focus is given to 

infection prevention, case detection and monitoring, and 

supportive care. Convalescent plasma therapy is used to 

improve the patient's survival rate who has not been 

responding well to the available treatment. Evidence 

shows that the convalescent plasma taken from the patient, 
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who has been recovered from the viral infection can be 

used to treat an infected patient without any further 

complications. So, the safety of this therapy must be 

accomplished.40 

VACCINE DEVELOPMENTS 

A combination of conventional and next-generation 

techniques is required for the development of COVID-19 

vaccine. By considering the safety reasons live vaccines 

will not be attempted in patients suffering from COVID-

19 but preclinical trials have been attempted in primates 

using inactivated whole virus vaccines. Earlier stages of 

vaccine development were crucial, it involves the 

identification of antigens (natural or synthetic) depending 

on the viral protein.41 Phase 1-Phase 2 clinical trials were 

conducted using inactivated vaccines. Other vaccine 

strategies include spike protein injections with DNA 

coding for spike protein. According to WHO, the SARS-

COV2 virus is responsible for the outbreak of COVID 19, 

and against SARS-COV2, 70 vaccines are in progress, and 

among those 3 vaccines are in clinical trials.  

PREVENTION AND CONTROL 

Although risks of factors for COVID-19 are still unknown, 

it is expected the transmission of the virus is from live 

infected animals to human beings. Infected snakes and cats 

are found as carriers to transmit the virus to a lesser extent. 

All of the three beta coronaviruses became prominent 

through the zoonotic transmission.42  

Parallels can be made between SARS and COVID-19, 

China shares common features of these two, and similar 

circumstances provides an explosive spread of these 

viruses, involving exposure to freely living live animals on 

open markets, overpopulated places or places where 

people gathered beyond the limits and lack of health 

services. MERS and COVID-19 share the similarities in 

that cases will be asymptomatic later on it start to spread 

quickly even to a great extent.43 

Understanding the awareness, attitudes, and practice 

(KAP) of hand washing among health care professionals is 

important for bringing about a lasting shift in person and 

institutional behavior and enhancing these practices when 

developing interventions. Hand hygiene is an important 

factor and it includes behavioral hand hygiene attitude, 

perceived social norm, perceived behavioral control, 

awareness on the risk of infection, frequent sanitation, 

perceived role model, adequate awareness, and 

strongmotivation.44 

CONCLUSION 

Globally spreading pandemic COVID 19, developed in 

Wuhan, China, and is expected to be transmitted from 

animals to humans. The symptoms of COVID 19 include 

fever, high-grade temperature, shortness of breath, 

soreness in the throat, pneumonia, etc. Within 3rd July 

2020, COVID 19 consumed more than 200 countries and 

territories. Currently, the vaccine for COVID 19 is under 

trials and exact anti-viral therapies are not available. 

Meanwhile, COVID 19 is treated symptomatically. Based 

on some study reports, medications including 

lopinavir/ritonavir combination therapy, remdesivir, 

darunavir, ribavirin, interferon could successfully treat 

COVID-19. Convalescent plasma therapy is also used in 

some serious cases, but its safety must be accomplished. 

Properly following preventive measures like social 

distancing, wearing masks and gloves, hand sanitation, and 

maintaining personal hygiene can help in preventing the 

further spread of this infection. 
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