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Key Points 

➢ The use of anti-inflammatory drugs in severe cases of COVID-19 is supported by their 

immunomodulatory effect in combating cytokine storm.  

➢ The COVID-19 has shown to cause significant effects on immune system of the patients. 

 

The outbreak of Coronavirus disease caused by SARS-

CoV-2 came as a big health crisis along with adversities 

and challenges to human race. On 11th March 2020, 

WHO declared COVID-19 outbreak a pandemic following 

its spread around the globe.i The virus infects individuals 

from all ages, indicating 20% cases with older age and 

co-morbids develop severe form of the disease as Acute 

Respiratory Distress Syndrome (ARDS) and 4% mortality 

of the resulting from respiratory failure, septic shock and 

multi-organ failure. 

Based on findings deduced from several clinical trials 

from all over the world, the critical patients of COVID-19 

presented with decreased number of lymphocytes, 

especially natural killer (NK) cells, elevated inflammatory 

markers, including C Reactive Protein (CRP), pro-

Inflammatory cytokines (IL-6, TNFα, IL-8), spleen, lymph 

nodes atrophy, lung infiltration with monocytes and 

macrophages with minimal lymphocytes infiltration, 

mimicry of vasculitis, hyper-coagulability and multiple 

organ damage.  

Cytokine Storm in COVID-19: 

Cytokine Storm (CS) refers to over-production and 

uncontrolled release of soluble markers of inflammation, 

which in turn sustain an aberrant inflammatory response.ii 

It is a common feature of diseases with infectious and 

rheumatoid etiology which presents with elevated 

inflammatory parameters and systemic inflammation 

leading to multi-organ failure. CS in coronavirus 

pneumonia, such as Severe Acute Respiratory 

Syndrome (SARS) and Middle East Respiratory 

Syndrome (MERS) develops due to virus replication 

which becomes a stimulus for pro-inflammatory cell 

infiltration as a result of cytokines signaling leading to 

ARDS and mortalityiii. Huang et al reported cytokine 

profiling in 41 patients (13 ICU and 28 Non-ICU). IL-6 

levels showed marked elevation in critically ill ICU 

patients as compared to Non-ICU patients which were 

relatively stable.iv 

In severe cases of COVID-19, it is shown that patients 

have lymphocytopenia but their lymphocytes are 

functionally active. In a study analysis of 123 patients, 

lymphocytopenia with CD8+ T cells reduction in 28.43% 

mild and 61.9% severe cases was reported. NK cells 

reduction was 34.43% and 47.62% in mild and severe 

groups respectively.v In addition to this, HLA-DR4 in 

CD4+ and CD8+ was elevated. CD4+ CCR4 + CCR6 + 

Th17 cells were also increased with significant cytotoxic 

expression of perforin and granolysin in CD8+ T cells.vi 

Most of the critically ill cases of COVID-19 in ICU also 

showed persistent elevation in Erythematosus 

Sedimentation Rate (ESR), CRP, high levels of IL-6 

associated with ARDS. Studies showed that the most 

critical stage of COVID-19 illness will have an extreme 

elevation in pro-inflammatory markers (CS) which can 

manifests as an extra-pulmonary hyperinflammation 

syndrome.  

Immune System Impairment: 

One of the key diagnostic features of critically ill cases of 

COVID-19 is lymphocytopenia. Both T cells and NK cells 

decreases, along with memory helper T cells and 

regulatory T cells in critically ill cases.vii 

Autopsy findings also revealed destruction of secondary 

lymphoid tissues which was an unusual from other CS 

pathologies. Spleen and lymph node atrophy 

accompanied by macrophage phagocytosis and focal 



haemorrhagic necrosis was also seen. Furthermore, lung 

with Diffused Alveolar Damage (DAD) with major infiltrate 

of macrophages but very few lymphocytes was seen. 

Viral inclusion bodies were detected in type II alveolar 

epithelial and macrophages despite negative PCR 

investigation. 

Since lymphocytes have no expression of ACE2 

receptors, the receptors of viral entry, it is assumed that 

lymphocytes were subjected to CS mediated destruction. 

Mimicry of Vasculitis and Thrombosis: 

Another outstanding clinical manifestation in severe 

cases of COVID-19 is endothelial damage. Critically ill 

cases presented with vasculitis or even manifested 

gangrene like findings on their extremities.viii Pathology of 

blood vessels in the alveolar septum revealed oedema 

and congestion along with inflammatory infiltrates leading 

to vessel wall hyperplasia and lumen stenosis. Hyaline 

thrombi of micro vessels were also found in severe cases 

of COVID-19 also revealed hyaline thrombi of micro-

vasculature. The underlying mechanism of endothelial 

damage is viral injury which leads to DIC, anti-

phospholipid syndrome (APS) and mimicry of vasculitis. 

These findings were also correlated with elevated titers 

of anti-phospholipid antibodies, anti-cardiolipin 

antibodies and anti-β2 antibodies on lab investigations. 

Current knowledge of Anti-Inflammatory Regimen in 

COVID-19: 

The mainstay of anti-inflammatory therapy in the severe 

stage cases of COVID-19 is combating Cytokine Storm 

(hyper-inflammatory state) which can lead to multi-organ 

failure and mortality. 

However, balancing the risk/benefit ratio in anti-

inflammatory regimen is a critical issue. To answer the 

question of whether to use anti-inflammatory regimen, 

the type of COVID-19 patients, when to start the dose, 

the duration of treatment and drug of choice demands a 

lot of research to reach a consensus. For instance, the 

use of glucocorticoids may delay the elimination of virus 

and may cause increased susceptibility to secondary 

infections in immune-compromised cases. Agents which 

target pro-inflammatory cytokines may only inhibit 

specific cytokine (Toclizumab targeting IL-6 only) 

therefore may not be efficacious in combating CS where 

other cytokines are also leading to critical stage of the 

patient. Some anti-inflammatory agents such as JAK 

Inhibitors also block INF-α production which is beneficial 

in combating the virus. Most importantly, the time window 

of anti-inflammatory regimen is crucial when severe 

patients underwent deterioration in the time period of 1-2 

weeks after the onset. Opting for initiating anti-

inflammatory therapy at this short window will show a 

good prognosis in treatment of severe cases of COVID-

19. 

Glucocorticoids: 

During SARS epidemic in 2003, glucocorticoid was the 

medication of immunomodulatory therapy.ix At present, 

systemic administration of glucocorticoids in order to 

suppress CS manifestation such as ARDS, acute heart 

injuries, and acute renal complication is the aim of 

treatment. Study analysis shows that 19% critically ill 

patients were treated with glucocorticoids for 3-15 days 

and methyl prednisolone (1-2mg/kg per day) with as 

short treatment duration as possible. 

Toclizumab: 

Toclizumab (TCZ) is a recombinant humanized anti-

human IL-6 monoclonal antibody which can bind to IL-6 

receptors with high affinity, blocking the binding of IL-6 to 

its own receptor, thus blocking IL-6 signaling and 

alleviating the mediated inflammatory response.x It is 

widely used in rheumatoid arthritis as Disease Modifying 

Anti Rheumatic Drug (DMARD). A study conducted on 

the efficacy of TCZ revealed significant improvement in 

symptoms of the severe cases of COVID-19.  TCZ was 

administered to 20 patients with 400mg once 

intravenously, 75.0% had improved oxygenation. Lung 

opacity on CT scan absorbed in 90% patients. 

Percentage of peripheral lymphocytes value returned to 

normal in 52.6% patients. The given data indicates drug 

efficacy in anti-inflammatory management of severe 

cases of COVID-19. 

JAK Inhibitors: 

SARS-CoV-2 enters the cell through endocytosis. One of 

the keys to interrupt this process and prevent viral 

infection is by inhibiting AP2-associated protein kinase 1 

(AAK1), the regulator protein of endocytosis. Baricitinib, 

a JAK inhibitor also inhibits AAK1 which is considered as 

a safe drug in the treatment of COVID-19 patients. 

Therapeutic dose for JAK inhibitors is 2mg or 4mg once 

daily. However, their role in inhibiting some important 

inflammatory cytokines such as INF-α which are helpful 

in curbing the virus is still under investigation. Detailed 

clinical trials and studies are warranted to prove the 

efficacy of drug. 

Chloroquine and Hydroxychloroquine: 

The role of chloroquine (CQ) and hydroxychloroquine 

(HCQ) in anti-malarial prophylaxis and treating 



autoimmune diseases such as rheumatoid arthritis (RA) 

and systemic lupus erythematosus (SLE) is known from 

decades. Their mode of action as antivirals involve 

interfering with the binding of virus to the cellular surface 

receptors or the pH-dependent endosome-mediated viral 

entry to inhibit the virus cycle.xi They also act to interfere 

or impair viral protein maturation by pH modulation. Their 

immunomodulatory role as anti-inflammatory by affecting 

cell signalling and production of pro-inflammatory 

cytokines can prove beneficial in treatment of COVID-19 

patients. Recent studies have shown that CQ and HCQ 

act to reduce SARS-CoV-2 viral load and shorten the 

duration of viremia. The immunomodulatory effect of CQ 

and HCQ to determine their role in the treatment regimen 

of COVID-19 patients still demands further work up. 

Conclusion:  

The use of anti-inflammatory drugs in severe cases of 

COVID-19 is supported by their immunomodulatory 

effect in combating cytokine storm and inhibition of pro-

inflammatory cytokines. However, the supporting 

evidence is still not enough and needs a detailed study 

analysis and investigation in order to prove their efficacy 

in bringing down the mortality rate in the critical cases of 

COVID-19. 
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