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ABSTRACT 

After the arrival of severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), the irruption of coronavirus sickness 2019 (COVID-

19) commenced across the planet. Understanding the 

Immunopathogenesis of COVID-19 is crucial for interrupting 

infectious agent infectivity and preventing aberrant immune responses 

before vaccination are often developed. It would have general 

complications and cytokine release syndrome is one among the 

foremost dangerous complications. many anti-cytokine medication are 

projected to manage this complication. However, the results of 

irregular trials are inconsistent and its place within the treatment of 

COVID-19 is however to be established. 

 

Many consultants recommended that focus be paid to the tiny 

molecules that are blockers of intracellular transmitters of inflammatory signals. Janus 

enzyme inhibitors are the foremost promising of those molecules. Janus enzyme is connected 

to protein receptors and their signal is transmitted into the cell. The blockade of this enzyme 

ends up in a blockage in signal pathways keen about its cytokines. Therefore, Janus enzyme 

inhibitors occupy associate intermediate place between broad immune suppressors 

(glucocorticoids) and single cytokine inhibitors (tocilizumab). Recently, the results of an 

oversized irregular placebo-controlled trial showed that the addition of the Janus kinase 

inhibitor baricitinib to remdesivir improved the course of COVID-19 however had no impact 

on mortality. Another Janus kinase inhibitor, ruxolitinib, conjointly didn't show a big impact 

on mortality in a randomized placebo-controlled trial in COVID-19. 
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INTRODUCTION 

Coronavirus disease 2019 (Covid-19) is a viral disease caused by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2). Despite the speedy development of vaccines, an 

oversized part of the planet population remains in danger for Covid-19. Therefore, effective, 

safe, and easy-to-administer therapies for hospitalized patients with Covid-19 area unit is 

necessary.
[1]

 Severe manifestations of SARS-CoV-2 infection area unit related to exaggerated 

immune response driven by interleukin-6, tumor necrosis factor α, and other cytokines in a 

pattern is known to be a cytokine storm.
[2]

 

 

COVID-19 is a viral illness caused by a unique coronavirus “severe acute respiratory 

syndrome coronavirus” a pair of (SARS-CoV-2), which will cause severe respiratory illness 

and Adult Respiratory Distress Syndrome (ARDS). Respiratory process viral load could peak 

atintervals of five days after onset, whereas symptoms remain still gentle. several patients 

quickly (within one to a pair of weeks of infection) develop dyspnoea and respiratory illness 

and need hospitalization for respiratory support. Preliminary clinical information from 

COVID-19 patients indicate that severe symptoms with SARS-CoV-2 infection are related to 

exaggerated immune reaction driven by lymphokines (IL)-6 IL-10, tumour necrosis factors 

(TNF)α, and different cytokines.
[3]

 

 

The final result is progressive destruction of the alveolar epithelial tissue resulting in 

respiratory illness (pneumonia) or Adult Respiratory Distress Syndrome(ARDS). Moreover, 

the exudative part of Adult Respiratory Distress Syndrome is believed to result to inflow of 

myeloid cells (neutrophils and macrophages) and elevations of inflammatory cytokines, with 

higher levels of each IL-6 and IL-8 levels being related with high mortality. Therefore, 

immunomodulatory medical aid is also helpful in reducing the harmful effects such as 

deteriorated lungs and mitigating progressive lung injury. Tofacitinib is an inhibitor of Janus 

enzyme (JAKs) 1 and 3, with partial selectivity towards JAK2. 

 

Tofacitinib suppresses pro-inflammatory communication which will be vital, 

pathogenetically to progression to a more severe respiratory complications like pneumonia 

and Adult Respiratory Distress Syndrome(ARDS) in patients with COVID-19.
[2,3]

 The 

purpose of the study was to assess the safety and efficacy of tofacitinib with its 

pharmacologic standards and adjuvant measures in treating hospitalized patients with COVID- 

19 pneumonia.
[1]
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Tofacitinib is an orally administered selective substance of Janus enzyme (JAK) 1 and JAK3, 

with specific property for JAK2, that blocks intracellular transduction pathways once a 

cytokine is sure to its receptor. As a consequence, no cellular response is triggered, and 

cytokine production is indirectly suppressed. JAK inhibitors are agents that inhibit type I/II 

protein receptors. they're presently getting used for the treatment of some diseases, and 

second-generation selective JAK inhibitors are being designed and investigated.
[3]

 Tofacitinib 

is a good oral JAK2/1/3 drug that was approved by the Food and Drug Administration for the 

treatment of Rheumatoid arthritis (RA) in 2012. Since JAK3 is limited to cytokines 

victimization the common γ chain family, tofacitinib will effectively block IL-2, IL-7, and 

IL-6. However, herpes zoster and inflammatory diseases could occur. Both low density-

lipoprotein and high density lipoprotein levels increase whereas blood neutrophils get 

decreased.
[3,4]

 

 

In a study in patients with RA, it decreased ESR and C-reactive protein levels. Tofacitinib 

conjointly modulates the action of interferons and interleukin-6, decreasing the discharge of 

cytokines by type 1 and type 17 helper T cells, that are involved within the pathologic process 

of the acute respiratory distress syndrome. 

 

Tofacitinib use is related to a speedy decrease in C-reactive protein (CRP), dose dependent 

decreases in natural killer cells, and dose dependent increase in B cells. Depression in C- 

reactive protein levels continue once a pair of weeks of to facitinib termination and 

recommend that pharmacodynamic activity last longer than pharmacokinetic half-life. Thus, 

the action of tofacitinib on multiple vital pathways of the inflammatory cascade could 

ameliorate progressive, inflammation-driven respiratory organ injury in hospitalized patients 

with Covid-19.
[5]

 

 

Findings from Clinical Trials 

Participants with laboratory confirmed SARS-CoV-2 infection as determined by a positive 

PCR or alternative commercially offered or public health assay, who have united to 

participate, was screened among 72h hours after admission to the hospital to find eligibility. 

Eligible participants were randomised on Day 1 to the Tofacitinib and customary of care 

treatment cluster or the placebo and customary of care treatment cluster in a 1:1 quantitative 

ratio, stratified by site and required for Oxygen Participants who received treatment for up to 

14 days or till discharge from the hospital, whichever is earlier. Participants were assessed 

daily (up to Day 28) whereas hospitalized for clinical, safety, and laboratory parameters. 
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Follow-up visits could occur on Day 14 and on Day 28.
[6]

 

 

Outcomes 

The primary outcome was death or respiratory failure throughout the 28 days of follow-up. 

Death or respiratory failure resolve to occur if participants met the standards for half- dozen 

(status of being hospitalized whereas receiving non-invasive ventilation or ventilation 

through high-flow O devices), 7 (status of being hospitalized whereas receiving invasive 

mechanical ventilation or ECMO), or 8 (death) on the eight-level National Institute of 

Allergy and Infectious Diseases (NIAID) ordinal scale of illness severity (on a scale from 1 to 

8, with higher scores indicating a worse condition).
[5,7]

 Patients who were enrolled in the trial 

while they were receiving oxygen through high-flow devices (category 6) were considered to 

have met the criteria for the primary outcome if they presented with clinical worsening to 

category 7 or 8. 

 

The prevalence of the first outcome was adjudicated by an independent clinical events 

classification committee, whose members were unaware of the cluster assignments.
[7]

 The 

protocol and statistical analysis set up used an inverted ordinal scale, that was reversed during 

this report back to be per previous studies. Secondary efficacy outcomes were the cumulative 

incidence of death through day 28, the scores on the NIAID ordinal scale of disease severity at 

day 14 and at day 28, the status of being alive and not using mechanical ventilation or ECMO 

at day 14 and day 28, the status of being alive and not hospitalized at day 14 and day 28, cure 

(defined as resolution of fever and cough and no use of ventilatory or oxygen support), the 

duration of stay in the hospital, and the duration of stay in the intensive care unit (ICU).
[7,8]

 

 

Use of steroids along with Tofacitinb 

According to certain autopsy reports of Covid19 patients, it has been found that there is a viral 

cytopathic effect with intracellular small vesicles likely representing viral inclusions of 

unknown infectivity potential, florid lymphocytic inflammation, and diffuse capillary 

microthrombi in the lung parenchyma. Thus to overcome the aftereffects, certain articles 

discuss regarding the new treatment approach. 

 

The COVID-19 Treatment Guidelines Panel (the Panel) recommends against the use of 

dexamethasone (AIIa) or other corticosteroids (AIII) for the treatment of COVID-19. Patients 

who are receiving dexamethasone or another corticosteroid for other indications should 

continue therapy for their underlying conditions as directed by their health care provider.
[8]
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The Janus enzyme (JAK) receptors can phosphorylate and activate signal transducers and 

activators of transcription (STATs), that successively modulate organic phenomenon to blame 

for the assembly of various cytokines as lymphokine (IL)e2, IL-4, IL-6, IL-7, IL-9, IL-10, IL- 

11, IL-15, IL-21, and IL-22. Tofacitinib, a nonspecific JAK-STAT inhibitor, which is a 

potent immunomodulatory is approved as second-line therapy for several autoimmune 

diseases. By blocking this pathway, the production and serum levels of all these cytokines are 

significantly reduced. The production of other cytokines such as IL-1, IL-17, IL-18, 

transforming growth factor b and tumor necrosis factor is not affected by this pathway. 

 

The fortunate treatment outcome from Dr Najjar with the usage of tofacitinib in moderate-to- 

severe COVID-19 respiratory illness among his patients was a milestone within the adoption 

of medicament medical aid. Tocilizumab (an IL-6 inhibitor) and tofacitinib were examined at 

the time. However, with quite 50 cytokines concerned within the inflammatory pathway, it had 

been believed timely, and later documented, that the protein mediate inflammatory response is 

central to the pneumonitis pathophysiology, it had been all over that instead of targeting one 

chemokine versus another (tocilizumab for IL-6 or anakinra for IL-1), tofacitinib was a lot of 

cheap selection because of its broad spectrum at protein production inhibition.
[9]

 

 

DISCUSSION 

Cytokine release syndrome is one amongst the foremost dangerous complications of COVID- 

19. Despite the encouraging results from the utilization of tocilizumab in low-quality studies, 

recent randomized trials have created conflicting results. Thus, the place of tocilizumab, the 

foremost studied anti-cytokine drug, within the treatment of COVID-19 remains to be 

established. In this regard, it is relevant to review the impact of different groups of 

anticytokine medication, as well as Janus enzyme inhibitors. 

 

Unlike monoclonal antibodies, that embrace tocilizumab, these medications are specially 

designed tiny molecules against Janus kinase that transmits an unhealthy signal from the 

membrane cytokine receptor into the cell.
[10]

 Tofacitinib was the primary drug from this 

cluster to be used clinically. It had been used for the treatment of rheumatoid arthritis and 

inflammatory bowel diseases.
[11]

 Among the various forms of Janus kinases, tofacitinib 

largely blocks JAK3, whereas, the signal from the interleukin-6 receptor is transmitted by 

JAK1. Therefore, the molecules with more affinity for this Janus kinase (baricitinib and 

ruxolitinib) were used for the treatment of cytokine release syndrome in COVID-19 before 

tofacitinib. However, a recent randomized placebo- controlled trial found no vital impact of 
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baricitinib and ruxolitinib on patient mortality. These failures created contemplate the 

utilization of tofacitinib, that includes a slightly different spectrum of blocked cytokine 

pathways. To the knowledge, no study has been revealed on its efficacy and safety in the 

management of COVID-19; therefore, this study was the first to be done. Unfortunately, there 

is no typically accepted criterion for the development of cytokine release syndrome.
[12]

 

 

The best criteria could be the extent of proinflammatory cytokines, above all interleukin- 6, 

however these tests are expensive and aren't nevertheless offered in most clinics.
[13]

 They 

used CRP as a marker for the development of this syndrome as it’s the main biomarker of 

inflammation and could be easily determined all clinics in the world. In the study, tofacitinib 

reduced mortality, the rate of admission to the ICU, the degree of affected lungs, and the 

level of systemic inflammation.
[14]

 In addition, it conjointly prevented the deterioration of 

respiratory function. It ought to be noted that during the study most patients received 

glucocorticoids, that may have contributed considerably to the advance of most biomarkers. 

However, there was no significance in the frequency of administration of those medication 

between the 2 groups.
[15]

 Therefore, this distinction in mortality cannot be explained by the 

various frequency of usage of those medications. However, it is possible that the useful 

impact of tofacitinib was related to its synergistic action with glucocorticoids during the 

study.
[15,16]
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