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ABSTRACT 

 

The outbreak of novel CORONA virus has 

taken many lives since the onset of the 

pandemic. On December 31, 2019, the World 

Health Organization received reports of 

pneumonia with an unknown aetiology in the 

Chinese city of Wuhan. Chinese officials 

discovered a new coronavirus as the source of 

the outbreak on 7 January 2020, provisionally 

named "2019-nCoV." The World Health 

Organisation has recorded 4,215,966 confirmed 

cases and 79,758 fatalities by the end of 

December 2020, both of which have been raised 

quickly. The main symptoms of this disease that 

were recorded so far include fever in 85% of 

patients, dyspnoea in 70–80%, cough in 40–

80%, smell and taste dysfunction in 50%, 

myalgia in 30%, and gastrointestinal problems 

in 10–30%. To reduce the count of patients 

entering into severity phase many diagnostic 

criteria were employed that includes Reverse 

Transcriptase Polymerase Chain Reaction test, 

High Resolution Computed Tomography scan, 

measuring the levels of Creatinine Reactive 

Protein, Domain Dimer, Serum Ferritin to assess 

the level of inflammation. Nevertheless, of all 

the treatment strategies employed by various 

researchers, doctors, scientists, and vast number 

of organizations and institutions, this review 

article provides the treatment strategies to treat 

Covid-19 according to the timeline progression 

of the disease, gleaning the information from 

various sources. The treatment protocol includes 

the right time diagnosis and starting the 

treatment with remdesivir, corticosteroids, anti-

platelet agents and Interleukin-6 inhibitors, 

Janus Kinase inhibitors basing on the severity of 

the disease. But the crucial part to treat Covid-

19 lies in establishing the right therapy at the 

right time. 

 

Keywords: Remdesivir; Corticosteroids; Anti-

platelet agents; Cytokine storm; C-reactive 

protein; D-Dimer; Serum ferritin; RT-PCR, 

Janus kinase inhibitors. 

 

INTRODUCTION 

On December 31, 2019, the World 

Health Organization (WHO) received 

reports of pneumonia with an unknown 

aetiology in the Chinese city of Wuhan. 

Chinese officials discovered a new 

coronavirus as the source of the outbreak on 

7 January 2020, provisionally named "2019-

nCoV. In light of Covid-19 pandemic, this 

article provides you with a timeline 

strategies in order to treat covid-19 disease. 

Infectious disorders caused by 

Coronaviruses (CoV) range from the 

common cold to more severe diseases.  A 

new coronavirus (nCoV) is a strain of 

coronavirus that has never been learned 

previously in humans and is thus considered 

novel. The COVID-19 virus was the name 

given to the novel virus when it was 

discovered[1]. Symptoms range from 

moderate to severe, and severe pneumonia 

is a possibility. The case fatality rate is 2.3 

percent, and the criticality rate is 49.5 

percent, according to the Centres for 

Disease Control and Prevention[2]. The 

most frequently encountered clinical 
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characteristics in early clinical cases from 

Wuhan, China, were fever (98.6 percent), 

fatigue (69.6 percent), and a dry cough (69.6 

percent) (59.4 percent)[3]. Despite China's 

rapid response and stringent disease 

containment measures[4]. COVID-19 has 

rapidly vast number of countries within a 

short span of time and has developed into a 

pandemic[5, 6]. 

Dr. Tedros Adhanom Ghebreyesus 

who is the Director-General of the World 

Health Organization (WHO), declared the 

novel coronavirus outbreak a public health 

emergency of international concern 

(PHEIC) on 30 January 2020, the highest 

level of alarm set by the WHO[7]. At the 

time, there were 98 instances reported in 18 

countries other than China, with no 

fatalities[1]. 

The WHO has recorded 4,215,966 

confirmed cases and 79,758 fatalities by the 

end of December 2020, both of which have 

been raised quickly. Covid-19 has been 

linked to 187,519,798 confirmed cases and 

4,049,372 fatalities as of July 14, 2021[8]. 

 

Aetiology of SARS-CoV-2: 

Severe acute SARS-CoV-2 is a new 

β coronavirus identified in bronchoalveolar 

lavage samples from patients with 

pneumonia of unclear origin in Wuhan City, 

Hubei Province, China, in December 

2019[9]. 

Coronaviruses are named for the 

crown-like spikes on their surface[10]. 

SARS-CoV-2 is the seventh coronavirus to 

infect people and is classified as a 

Sarbecovirus. Similar to SARS-like 

coronaviruses identified in bats, but 

different from SARS-CoV and MERS-

CoV[11]. The full genome has been 

determined and published in GenBank. 

In 1960, Human coronaviruses were 

first identified. Seven corona viruses that 

can infect people were identified and named 

them as: 

229E (alpha coronavirus) 

NL63 (alpha coronavirus) 

OC43 (beta coronavirus) 

HKU1 (beta coronavirus) 

MATERIALS AND METHODS 

This study was made by searching 

the literature in databases such as PubMed, 

science Direct, The Lancet, Google scholar, 

Web of science, ERIC and references to 

identify articles were made using search 

terms such as timeline to treat Covid-19, 

timeline progression of Covid-19 disease, 

cytokine storm, Coagulopathy, D-Dimer, 

Serum Ferritin, C-Reactive Protein, 

Remdesivir, Monoclonal antibodies, 

Dexamethasone, Corticosteroids, Anti-

virals, Anti platelets. This review includes 

the articles which manifests the treatment 

strategies for Covid-19. 

 

Pathophysiology Of SARS-COV-2: 

The virus is transmitted from person 

to person via the exchange of respiratory 

droplets and aerosolized particles and it 

enters the body by attaching itself to host 

receptors and then entering host cells via 

endocytosis or membrane fusion, depending 

on the kind of virus[12]. The SARS-CoV 

receptor ACE-2 has been identified as a 

functional receptor on pulmonary epithelial 

cells, and it is found in high levels on these 

cells[13]. Following membrane fusion, the 

virus penetrates the alveolar epithelial cells 

of the lungs and discharges the contents of 

its reservoir. Because of this, the virus 

replicates and produces a negative strand 

RNA from the pre-existing single-strand 

positive RNA via the action of RNA 

polymerase (transcription) after it has 

infiltrated the host cell[14]. It forms a new, 

negative strand RNA, which synthesis new 

positive RNAs, and these new proteins are 

synthesised in the cell cytoplasm 

(translation)[15]. Specifically, the viral N 

protein attaches to the newly generated 

genomic RNA, while the viral M protein 

aids in the integration of the virus into the 

host cell's endoplasmic reticulum. 

Afterwards, these freshly produced 

Nucleocapsids are enveloped in the 

endoplasmic reticulum membrane and 

carried to the lumen, where they are 

transferred to the cell membrane through 

Golgi vesicles, and finally to the 
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extracellular environment by exocytosis. 

Through the utilization of an airborne 

pathway, the freshly produced virus 

particles are now able to infiltrate 

neighbouring epithelial cells and act as a 

source of infectious material for community 

transmission. 

Phases of COVID-19 progression: 

I. First phase or phase of incubation: 

This phase usually from the day of 

infection to the onset of first symptom.  

It usually lasts between 2 to 11 days and 

the mean incubation time is 6 days[16]. 

II. Second phase (Respiratory 

involvement phase): 

The typical COVID-19 symptoms begin 

in this phase. The main symptoms of 

this disease include fever in 85% of 

patients, dyspnoea in 70–80%, cough in 

40–80%, smell and taste dysfunction in 

50%, myalgia in 30%, and 

gastrointestinal problems in 10–30%. A 

scratchy throat, nasal congestion, and 

rhinorrhea are all common symptoms of 

upper respiratory infections, although 

only a minority of individuals may 

experience these symptoms in their 

whole[17]. In these patients, severe 

respiratory involvement and progression 

is noted. Ground-glass opacities on chest 

computed tomography (CT) scans, 

interlobular septal thickening and air 

bronchograms are some of the 

noteworthy results, according to the 

researchers[18]. 

III. Third phase (Systemic inflammatory 

phase): 

There is some evidence to support the 

hypothesis that the viral infection has 

two pathways: one in which the virus is 

introduced into the upper respiratory 

tract and replicates there, and the other 

in which the host response includes 

systemic hyper-inflammation[19].  

So far, researchers believe that 

COVID-19 primarily involves the entire 

body as an inflammatory disease. Pro-

inflammatory cytokines are rapidly elevated 

when monocytes invade the lymphoid 

tissue, triggering the inflammatory response, 

and stimulating the apoptosis of T cells, 

which aid in the development of the 

disease[20]. This describes a cytokine 

storm, in which the levels of Interleukin-

2(IL-2), Interleukin-6(IL-6), Interleukin-7 

(IL-7), Tumor necrosis factor-α (TNF-α), C-

reactive protein(CRP), Ferritin, D-Dimer, 

and high-sensitivity cardiac troponin I 

increase dramatically. Adverse outcomes, as 

well as potential long‐term multi organ 

damage, are frequently observed in patients 

who have an inflammatory response to 

infection. The symptoms of the SARS-CoV-

2 with respect to its progression are given in 

Table 1.  

 
TABLE 1: TIMELINE PROGRESSION OF SYMPTOMS OF COVID-19 

Day Of 

Onset 

Common Symptoms Rare Symptoms 

Day 1-4 Fever, fatigue, muscle pain, dry cough.[21] Nausea, diarrhea 

Day 5 Difficulty in breathing[21] Continuation of flu like symptoms - 

Day 6 Breathing difficulties, persistence of cough and fever Chest tightening, Feeling like “band” around their chest 

Day 7-9 Persistent chest pain, shortness of breathe Bluish discoloration of lips and face 

Day 10-11 Worsening of breathing difficulties Pain in abdomen, loss of appetite 

Day 12 Persistence of cough - 

Day 13-18 - - 

 

TIMELINE PROGRESSION OF 

COVID-19: 

During first four days of infection, 

the virus grows quickly in the body of the 

individual who has been infected. The 

SARS-CoV-2 virus is able to enter cells 

after binding to the ACE-2 receptor on the 

cell surface. Once inside, the virus takes 

advantage of the cell's machinery to 

replicate itself and spread to other cells, 

causing the cell to die[22]. 

On day 5, Acute Respiratory 

Distress Syndrome (ARDS) that results in 

pneumonia develops due to damage of the 

linings of lungs by the virus and decreased 

flow of blood to the organs[23]. 
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On day 6, an uncontrolled release of 

pro-inflammatory cytokines in a short 

period of time, known as a cytokine storm, 

may result in the death of the person who is 

affected[24]. Since cytokine storm will lead 

to the second phase of the disease, this 5-6 

day period are crucial to make proper 

diagnosis which includes HR-CT scan, CRP 

test, IL-6 tests[25]. 

In between 7th and 9th day of 

infection, due to suppressed immunity with 

the use of steroids, patient may experience 

low-high grade fever due to bacterial 

infections. At this point antibiotics are of 

great use to treat the bacterial infections. 

No recovery was reported with the use of 

antibiotics in the early stage of infection 

moreover, it can build resistance to the 

upcoming bacterial infections. 

Patients who have a worsening of 

their illness on day 10 may be required to be 

admitted to the intensive care unit (ICU). A 

2-percent mortality rate is observed among 

individuals who reach this stage of their 

illness. The Wuhan research found that the 

majority of participants' fever subsided by 

Day 12. 

Days 13-16, for individuals who 

have survived the illness, respiratory 

problems are usually subsiding or even 

disappearing. On day 17, people who 

recover from the COVID-19 illness are 

often released from the hospital around day 

17 of their hospitalization. If a patient does 

not survive the infection, the average time 

from the start of symptoms to death is 

typically 18 days, according to the 

American Cancer Society. 

 

DIAGNOSTIC PARAMETERS OF 

COVID-19: 

RT-PCR Test: 

Specific RT-PCR tests are to be 

performed on nasopharyngeal secretions to 

detect ARDS[26]. The reverse transcription 

polymerase chain reaction (RT-PCR) is a 

laboratory method that involves the 

conversion of RNA into DNA (also known 

as complementary DNA or cDNA) and the 

amplification of specific DNA targets using 

a polymerase chain reaction (PCR)[27]. It is 

done through the use of fluorescence, which 

is known as quantitative PCR or real-time 

PCR (qPCR)[28]. For more details about the 

interpretation of RT-PCR test results see 

Table 2.  

 

C- Reactive protein: 

CRP is always ordered when 

symptoms continue after the fifth day of 

therapy. When there is an infection, the 

degree of inflammation in the body is 

indicated by the presence of C-reactive 

protein in the blood[29]. Because the CRP 

level is higher than the usual level, it may be 

deduced that infection is growing.  Many 

people are surprised to learn that[30]. C-

reactive protein (CRP) tests yield a reading 

on the blood level of C-reactive protein, 

which is produced by the liver[31]. 

Normal CRP levels suggest that the 

patient's body is reacting favourably to the 

therapy, whereas elevated CRP levels 

indicate that further testing, such CT scans, 

should be done to detect infection. 

The use of anti-inflammatory 

medicine at least twice, spaced out over a 

four-to-five-day period is suggested to 

better gauge the amount of inflammation. 

Also, if the CRP levels are over 70 mg/L but 

the SPO2 and CRP levels are both within 

normal range, it might mean that a cytokine 

storm is approaching and that medical 

assistance should be sought immediately. If 

the symptoms persist after the fifth day of 

treatment, CRP should be performed to 

assess the level of inflammation in the body 

and the patient's response to the current 

treatment[32]. For more details about the 

interpretation of CRP test results see Table 

2. 

 
TABLE 2 INTERPRETATION OF RT-PCR AND CRP TEST 

RESULTS 

Test  core Viral load 

T-PCR 7-24 High viral load 

 4-35 Moderate viral load 

 35 Mild viral load 

RP(mg/dL) -6 Normal 

 26 Mild 

 6-100 Moderate 

 100 Severe 

RT-PCR - Reverse transcription–polymerase chain reaction 

CRP – Creatinine Reactive protein 
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HR-CT Scan: 

The CT and ultra-high-resolution CT 

scans are currently used in addition to 

conventional (computed) tomography (CT) 

and traditional (non-computed) tomography 

(CT) to find out if the viral infection is 

present in the body. Glass-like, opaque 

opacities can be seen in the lung cavities, 

which is a crucial sign of COVID severity. 

The tiny ground glass indicators reveal the 

presence of infection in critical organs and 

suggest how severe and likely that infection 

is in individuals with COVID-19[33]. 

HRCT findings and CORADS 

scores are generally interpreted using CT 

measurement (which is different from the 

CT value detected in RT-PCR tests). The 

COVID-19 Reporting and Data System 

(CORADS), is used to identify the degree of 

viral infection and participation. On a scale 

of 1 to 5, CORAD scores range from 

'negative COVID' (normal lung function) 

to 'typical COVID-19' (suspected viral 

involvement)[34]. 

Due to the fact that CORADS uses 

CT scanners alone, CT severity scores are 

rarely included in HRCT scans.  A majority 

of the scores lie between 1 and 40, and the 

rest of the results fall between 1 and 25. 

Increased lung involvement and severe 

COVID are generally observed with a 

higher score[35]. 

 
TABLE 3 INTERPRETATION OF CT TEST RESULTS 

Type core CT-Severity 

CT SEVERITY 

SCORE: 

8 

-15 
15 

Mild 

Moderate 
Severe 

CO-RADS 

SEVERITY SCORE 

O-RADS 1 

O-RADS 2 
O-RADS 3 

O-RADS 4 

O-RADS 5 
O-RADS 6 

No 

Low 
Intermediate 

High 

Very high 
Very high with PCR+ 

CO-RADS - COVID-19 Reporting and Data System 

 

A simple blood test will detect the 

infection if it is present. Those who have a 

positive result should be scanned with an 

HRCT during the first week of illness if 

their symptoms fail to improve.  Because 

the virus often takes one week to reveal 

itself in the lower respiratory tract, a chest 

scan is extremely effective. For more details 

about the interpretation of CT-Test results 

see Table-3. 

 

IL-6 Test: 

Products which spread quickly can 

boost the expression of IL-6 from fibroblast, 

mesenchymal, endothelial, and other cells. 

By blocking the IL-6 pathway, we can 

control the effects that IL-6 has on cells. 

There are major consequences when there is 

too much IL-6 in people with COVID-19. 

There is also this particular form of HCG 

that is released in reaction to infection and 

tissue injury, and can be found in the blood 

in a soluble form[36]. It is beneficial in 

boosting the immune response and 

activating numerous systems, which aids the 

body in its battle against infection and 

disease. Acute phase reactants such as C-

reactive protein, serum amyloid A, and 

others are generated by interleukin-6 in the 

liver, and they all have a role in 

inflammation. It may be necessary to use 

other methods in order to keep IL-6 at bay 

in order to restrict the transcription of the 

virus. When a virus infects a person, IL-6 is 

released, which causes T cells to become 

activated and cause anaphylaxis. SARS-

CoV-2 infected individuals with high levels 

of the pro-inflammatory cytokine IL-6 had 

pulmonary inflammation and significant 

lung damage[36]. Also, individuals with 

SARS-CoV-2 exhibited lower levels of the 

cytokine suppressor of cytokine signaling-3, 

which dampens and suppresses the IL-6 

feedback loop. IL-6, an inflammatory 

cytokine, was discovered to be increased in 

those who had experienced a severe 

infection. In one study, patients who had 

experienced a severe infection displayed 

higher levels of IL-6, and the existence of 

this connection was considered evidence of 

a future transition from mild infection to 

severe infection[37]. 

Ensuring a robust host response and 

increased survival against infection is 

achieved by strictly managing the IL-6 

pathway. The level of IL-6 must be tightly 

controlled because an elevated level can 

lead to a hyper-inflammatory state that is 
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strongly linked to sickness and other 

consequences. Elevated levels of the 

cytokine IL-6 in COVID-19 individuals can 

produce a pro-coagulant state that may 

culminate in disseminated intravascular 

coagulation (DIC). In patients with 

excessive levels of IL-6, respiratory failure 

and death are both more common. This is 

supported by other findings. In this instance, 

research indicates that elevated levels of IL-

6 correlate with an increased risk of death. 

IL-6 level of 5 pg/ml or less is considered 

normal[38]. For more details about the 

interpretation of IL-6 test results see Table-

4. 

 

D-Dimer test: 

A protein fragment called D-dimer 

is, in fact, a fragment of a blood clot. After 

the clot degrades, D-dimer starts to 

repurpose itself. While D-dimer is a very 

reliable biomarker for both mortality and 

disease severity, its use is limited in some 

clinical settings[39]. When blood clots, D-

dimer (also known as the Fibrin Dimer) is 

the residue of cross-linked fibrin, which is 

seen in the blood. People with blood clotting 

issues should be compelled to have a D-

dimer test[40]. Although originally known 

as CORONA virus, this virus can also form 

a colony in the lungs and continue to mutate 

into something much more hazardous than 

we can possibly envision. Frequently 

noticed and potentially life-threatening 

symptoms, such as bleeding, are associated 

with the D-dimer test, which is why it is 

essential. In individuals with severe types of 

Covid-19, the D-dimer test is able to 

identify the existence of blood clots 

throughout the patient's body, including the 

lungs. Patients who have these symptoms 

might feel shortness of breath and difficulty 

breathing. The only alternative in these 

circumstances is a D-dimer test. 

Summarizing, the D-dimer test is a 

mandatory and crucial component in Covid. 

Blood clots are present if the test result 

suggests a greater level of D-dimer in the 

body. As the levels of D-dimer increase, the 

amount of oxygen required by the patient 

increases, because of the increased clotting 

as well[41]. 

Suggested monitoring of plasma 

concentrations of platelet-derived peptide 

(PT), fibrinogen, D-dimers, and D-dimer 

concentrations every 48 hours is meant to 

help prevent thrombotic events by 

monitoring rising D-dimer concentrations. 

A rise in plasma D-dimers might possibly 

explain a change in anticoagulation dosage, 

although, at this time, there is no data to 

suggest that dosage adjustments are required 

based on D-dimers. For more details about 

the interpretation of D-DIMER test results 

see Table-4. 

 
TABLE 4 INTERPRETATION OF IL-6 AND D-DIMER 

Type Score Severity of Inflammation 

Interleukin-6 -7 

<15 
15-100 

100-500 

500 

Normal 

Mild 
Moderate 

Severe 

Critical 

D-Dimer 0.5 
1 

1 

Normal  
Mild 

Moderate-Severe 

IL-6: - Interleukin-6 
D-DIMER: - Domain dimer 

 

Serum ferritin test: 

Previous research investigations 

have demonstrated that high serum ferritin 

levels are correlated with greater COVID-19 

disease severity[42]. In the course of 

inflammatory disorders, ferritin production 

might be active. Macrophages, which 

generate significant quantities of cytokines 

and constitute the bulk of immune cells in 

the lung parenchyma, may be responsible 

for the production of serum ferritin. Ferritin 

production may be stimulated by an 

inflammatory stimulation, such as 

interleukin-6 (IL-6).  Patients with COVID-

19 have increased levels of interleukin-6 

(IL-6), which seems to be associated with 

the severity of their disease. Ferritin may 

serve a variety of functions other than that 

of an iron storage protein, and as a result, it 

may be actively released at the site of the 

infection[43]. 

Normal levels of serum ferritin are : 

Males: 20-250 ng/mL 

Females: 10-120ng/mL  
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TREATMENT: 

Remdesivir: 

Remdesivir medication should be 

initiated if the oxygen saturation values drop 

below 94% in the room air and the illness 

persists or worsens on the fifth day[44]. 

Because patients who are asymptomatic, 

moderately symptomatic, or who are 

extremely sick and have experienced multi-

organ dysfunction should not be treated with 

psychotherapy, this service should not be 

offered. In addition, it can be used in 

patients who have mild or moderate moving 

toward severe infection to increase its 

effectiveness. 

When the virus infects a human cell, 

it uses the cell's existing machinery to 

replicate its genetic material and then 

spreads to other cells. Various human 

proteins, viral proteins, and their 

interactions are part of the infection process 

at every step. RdRp, the viral protein, serves 

as the motor for the virus at the replication 

stage. RdRp attacks Remdesivir by directly 

attacking it. In conjunction with remdesivir, 

the virus's food source is replaced, thereby 

preventing future replication[45]. 

There is a viral replication period of 

between 1 and 7 days, followed by problems 

that emerge during the most crucial and 

severe phase of COVID-19 (post 7 to 8 

days) (SIRS). Because viral replication is 

occurring between the second and tenth day, 

this medication is optimally administered 

during this time period[46]. 

If the patient has no symptoms, has 

just a minor case of symptoms, or has 

experienced multi-organ dysfunction, do not 

utilize this therapy. Even if it does not work 

the first day, it can be administered for 

individuals who have a mild or moderate-

progressive infection after two or ten days. 

As is typical, patients usually feel 

better after five days of beginning of 

infection with Covid-19, helped along by 

antibodies our immune system produces. In 

the event that fever of high grade remains 

even after five days, you should consider 

this sickness seriously and proceed 

appropriately. 

Steroid therapy: 

Symptoms of severe COVID-19 

include lung damage and multiple organ 

failure. A systemic inflammatory response 

may develop in individuals with severe 

COVID-19. It has been hypothesized that 

these positive benefits may be accompanied 

by undesirable side effects, such as the 

possible capacity of corticosteroids to 

suppress inflammation, which has been 

postulated[47]. 

The administration of corticosteroids 

was linked with a mortality rate that was 

much lower after 28 days[48]. Several other 

CoV-1 and MERS-CoV infections had been 

tested, and all of them had come back 

negative, indicating that the method was 

ineffective. According to one research, 

systemic corticosteroids decreased mortality 

in critically sick patients with SARS-CoV-1 

and influenza A (H1N1) viral pneumonia 

when administered early[49]. 

Dexamethasone (a glucocorticoid) 

binds to the glucocorticoid receptor (GR) on 

the surface of cell membranes, resulting in 

the creation of a complex and the 

translocation of the steroid inside the cell, 

where it is transported to the nucleus. Both 

transcriptional activators and transcriptional 

repressors, these nucleotide-based 

sequences have been shown to function as 

both. It is possible to suppress the synthesis 

of interleukin-1, interleukin-2, interleukin-6, 

interleukin-8, TNF, IFN-gamma, VEGF, 

and prostaglandins. Aside from that, these 

five measures have a significant relationship 

with the severity of SARS-CoV-2 infection. 

The creation of the glucocorticoid response 

element, which in turn stimulates the 

synthesis of anti-inflammatory cytokines 

such as interleukin-10 and lipocortin-1, may 

occur within the same time period, if this is 

the case[49]. 

If you are using dexamethasone as 

part of your therapy, it will bind to the 

membrane-associated GR on the surface of 

cells such as T lymphocytes, inhibiting 

receptor signalling and the immunological 

response produced by T lymphocytes. FAK 

(focal adhesion kinase) is activated as a 
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consequence of the engagement of the 

glucocorticoid receptor to the integrins in 

the cell membrane.  Since calcium and 

sodium move swiftly across the cell 

membrane, inflammation is reduced in a 

very short period of time[50]. 

 

Anti-coagulant therapy: 

In addition, some studies discovered 

that ACE-2, the functional receptor for the 

SARS-CoV-2, was shown to be present in 

human tissues[51]. According to earlier 

study, cells in the alveolar epithelial cells of 

the lungs and in the enterocytes of the small 

intestine both express the ACE-2 enzyme in 

their cells[52]. The discovery of ACE-2, a 

new and distinct protein found in both 

venous and arterial endothelial cells, as well 

as in arterial smooth muscle cells, was also 

significant. The ACE-2 protein is thought to 

be involved in the regulation of both cardiac 

function and blood pressure[53]. Cervical 

cancer and hepatitis C both activate aryl 

hydrocarbon receptor (AhR) independently 

of indoleamine 2,3-dioxygenase (IDO1). 

Systemic AhR Activation Syndrome is 

triggered by the activation of AhR, which 

causes the expression of many AhR-

dependent downstream effectors (SAAS). 

Injuries associated with inflammation, 

thromboembolism, and fibrosis may take 

place, and include multiple organ damage 

and even death. There is a strong connection 

between COVID-19 and coagulopathy 

(“coagulopathy” even though all elements 

of hemostasis might be impacted) which 

greatly raises the risk of venous thrombosis, 

with special focus on the development of 

deep vein thrombosis (DVT)[54]. 

Covid-19 exacerbation causes fibrin 

deposits to form in the alveoli and 

extravascular lung parenchyma in those who 

died. Once such deposits are dissolved, they 

might also contribute to the increase in D-

dimer concentrations, and D-dimer 

concentrations are not specific of 

intravascular fibrin production. 

According to the ISTH interim 

advice, anticoagulant treatment should be 

used for a wide spectrum of patients, 

especially those with significant D-dimer 

levels or high fibrinogen levels, who are 

hospitalized with COVID-19[55]. 

 

Interleukin-1 antagonists:  

The inflammatory cascade is 

triggered by both IL-1α and IL-1β acting on 

the IL-1 receptor 1 to increase the 

production of inflammatory cytokines 

including TNFα[56]. Anakinra is an 

interleukin-1 receptor antagonist (also 

known as a receptor antagonist) that has 

been approved by the Food and Drug 

Administration(FDA) for the treatment of 

rheumatoid arthritis (RA)[57]. A small case-

control study was conducted to determine 

whether COVID-19 could be used to treat 

severe COVID-19 because the disease is 

driven by cytokine production, specifically 

interleukin (IL)-1. The use of COVID-19 in 

severe COVID-19 was investigated on the 

basis that COVID-19 is off-label in this 

disease. According to this clinical trial, 

anakinra substantially reduced the need for 

invasive mechanical ventilation and the risk 

of mortality in patients with severe COVID-

19[58]. Several clinical trials found that 

administering anakinra improved death rates 

in COVID-19 patients[59]. 

 

Monoclonal antibodies: 

Monoclonal antibodies 'neutralize' 

and bind to the SARS-CoV-2 virus, 

preventing it from reproducing. This 

therapeutic approach has the potential to 

substantially increase the effectiveness of 

attempts to bring the pandemic under 

control, as well as to slow the development 

of this fatal illness in individuals who have 

mild to severe sickness.  Infection with 

COVID-19[60]. 

 

Tocilizumab: 

Tocilizumab, a monoclonal antibody 

against the IL-6 receptor, inhibits both cell 

membrane and soluble IL-6 receptor 

binding, resulting in a reduction in IL-6 

production[61]. China had noted improved 

patient outcomes in individuals with 

COVID-19 who were treated with 
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tocilizumab[62]. Individuals who got 

tocilizumab shown a substantial decrease in 

the likelihood of hospitalization for invasive 

mechanical ventilation or death when 

compared to those who received just 

standard of care, according to a new 

retrospective cohort study published in The 

Lancet[63]. 

 

Janus kinase inhibitors: 

Several researchers believe that the 

kinase inhibitors might cure COVID-19 by 

reducing the phosphorylation of critical 

proteins that play a role in immune response 

and inflammation[64]. 

 

Baricitinib: 

When baricitinib was combined with 

the prodrug remdesivir, patients in the 

Covid-19 study who were receiving high-

flow oxygen or non-invasive ventilation had 

significantly faster and better recovery times 

as well as clinical status improvement[65]. 

It is a specific inhibitor of Janus kinases 1 

and 2, Janus kinase 2 in particular. It is 

being passed around Interferon-gamma 

(INF-γ), interferon-alpha (INF-α), and 

granulocyte macrophage colony-stimulating 

factor (GM-CSF) are cytokines that are 

unable to penetrate the cell membrane, 

causing them to be blocked in their 

intracellular signalling pathways. 

Furthermore, studies have shown that it may 

boost the lymphocyte count while also 

preventing the virus from entering the cell, 

which is beneficial[66]. 

 

MANAGEMENT OF SARS-COV-2 

BASED ON SEVERITY: 

During the asymptomatic or pre-

symptomatic stage, in the absence of 

clinical symptoms associated with COVID-

19 or any other diseases, positive SARS-

CoV-2 test findings should be considered 

cause for isolation, and one should be on the 

alert for any new symptoms[57]. Immune 

boosters and vitamin supplements should be 

given.  

For mild illness of Covid-19, 

supportive care to be given and individuals 

are to be isolated. Elderly patients and 

immuno-compromised patients are to be 

monitored closely. Regular monitoring of 

laboratory findings is required. Treatment 

with REGN-COV2 (casirivimab and 

imdevimab), bamlanivimab /etesevimab 

/sorovimab, may be explored for 

outpatients[57]. Symptomatic treatment like 

acetaminophen for pyrexia can be used. 

While the infection is at moderate 

stage, patients should be hospitalized for 

close monitoring and supportive care. 

Monitor for the risk of thromboembolic 

events. Maintain prophylaxis of 

thromboembolism. Remdesivir and 

dexamethasone can be given for those who 

were hospitalized and require supplemental 

oxygen. Patients needing supplemental 

oxygen but not receiving HFNC, NIPPV, 

IMV or ECMO are advised to use either 

dexamethasone  plus remdesivir or 

dexamethasone plus remdesivir, or, 

alternatively, dexamethasone plus 

remdesivir, according to the NIH's Covid-19 

therapeutic recommendations group[67]. 

To treat severe illness, patients 

require hospitalization and prophylactic 

anti-coagulant therapy should be given. In 

individuals who do not need intubation, 

HFNC or NIPPV may be explored as 

options[57]. In hospitalised patients who 

require oxygen via non-invasive or invasive 

ventilation, the NIH Covid-19 Treatment 

Guidelines Panel advises the use of 

dexamethasone. Also suggested in 

hospitalised patients on HFNC or NIPPV 

with signs of disease progression, is 

combination treatment that includes 

dexamethasone with one of the following: 

remdesivir, baricitinib, or tocilizumab. 

baricitinib with remdesivir may be 

administered in non-intubated patients if 

carotenoids cannot be used[67]. If there is a 

possibility of a subsequent bacterial 

infection, empiric antibiotic treatment 

should be explored. 

 

CONCLUSIONS 

Mild symptoms like pyrexia at the 

initial days of infection should be treated 
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with acetaminophen.  Antibiotics does not 

play any role in treating the infection at the 

early stages instead they can create 

resistance for the opportunistic infections 

that may infect at the later phases of the 

treatment. Treatment with REGN-COV2 

(casirivimab and imdevimab), 

bamlanivimab/ etesevimab or sorovimab, as 

well as another alternative, may be explored 

for outpatients who are at risk of disease 

development and who are willing to 

undergo outpatient vigilant monitoring. At 

the moderate illness stage, prophylactic 

treatment for thromboembolism with 

appropriate anti-coagulants is to be given. 

Remdesivir and dexamethasone cab be 

given for those who were hospitalized and 

require supplemental oxygen. Regular 

monitoring of the levels of inflammation by 

measuring C-reactive protein, D-Dimer, 

serum ferritin, and CT severity score during 

5-10 days of Covid-19 infection plays a 

vital role as the risk of cytokine shower 

might reach to its heights during these days. 

Treating the infection of SARS-CoV-2 by 

understanding the timeline progression of 

the disease might create huge impact on the 

treatment outcomes. Giving immune 

boosters as a prophylactic treatment and 

also the asymptomatic stage of the treatment 

helps in reducing the severity of the disease. 

However, understanding the timeline 

progression of the disease and treating the 

disease with appropriate regimen by giving 

the right drug at right time can show a major 

difference in the therapeutic outcome. 
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