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COVID 19 – Cytokine Storm 

Critically important studies emerging from China suggest that for many patients who die of 

COVID-19, it may be their own immune system, rather than the virus itself, that deals the fatal 

blow. This is called a cytokine storm. 

During a cytokine storm, an excessive immune response ravages healthy lung tissue, leading to 

acute respiratory distress and multi-organ failure. Untreated, cytokine storm syndrome is usually 

fatal. Patients in other studies who developed cytokine storm syndrome after viral triggers often 

ironically possessed subtle genetic immune defects resulting in the uncontrolled immune response. 

During infection of the coronavirus COVID-19, high levels of inflammatory cytokines have been 

reported. These cytokines include interferons, interleukins, chemokines, colony-stimulating 

factors, and tumor necrosis factors and contribute to the symptoms of coronavirus infection: 

redness, swelling/edema, fever, and pain. Overproduction of pro-inflammatory cytokines can 

result in a “cytokine storm,” during which inflammation spreads throughout the body via the 

circulation. One common consequence of a cytokine storm is acute lung injury, which can progress 

to a more severe form called acute respiratory distress syndrome.  

Recently, a number of specific anti-cytokine approaches have proven effective in treating a variety 

of cytokine storm syndromes, including those triggered by viruses. These include drugs targeting 

interleukin-1 (IL-1), IL-6, IL-18, and interferon-gamma. While randomized trials will be needed 

to confirm which, if any, of these therapeutics will effectively treat COVID-19-infected patients 

with cytokine storm syndrome, IL-6 blockade has recently been reported to be in use in China with 

successful outcomes in some individuals receiving this as part of their treatment. 

A multicentre, randomised controlled trial of tocilizumab (IL-6 receptor blockade, licensed for 

cytokine release syndrome), has been approved in patients with COVID-19 pneumonia and 

elevated IL-6 in China (ChiCTR2000029765). 

Janus kinase (JAK) inhibition could affect both inflammation and cellular viral entry in COVID-

19.  

 

All patients with severe COVID-19 should be screened for hyperinflammation using 

laboratory trends (eg, increasing ferritin, decreasing platelet counts, or erythrocyte sedimentation 

rate) and the HScore (Table 1) to identify the subgroup of patients for whom 

immunosuppression could improve mortality.  

 

Therapeutic options include steroids, intravenous immunoglobulin, selective cytokine blockade 

(eg, anakinra or tocilizumab) and JAK inhibition. 

 

The Hscore generates a probability for the presence of secondary HLH*. HScores greater than 169 

are 93% sensitive and 86% specific for HLH. Note that bone marrow haemophagocytosis is not 

mandatory for a diagnosis of HLH. HScores can be calculated using an online HScore calculator. 

*HLH=haemophagocytic lymphohistiocytosis 

HScore for secondary HLH, by clinical parameter 

https://www.ncbi.nlm.nih.gov/pubmed/31732958
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Table 1 

 Number of points 

Temperature 

<38·4°C 0 

38·4–39·4°C 33 

>39·4°C 49 

Organomegaly 

None 0 

Hepatomegaly or splenomegaly 23 

Hepatomegaly and splenomegaly 38 

Number of cytopenias* 

One lineage 0 

Two lineages 24 

Three lineages 34 

Triglycerides (mmol/L) 

<1·5 mmol/L 0 

1·5–4·0 mmol/L 44 

>4·0 mmol/L 64 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext
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 Number of points 

Fibrinogen (g/L) 

>2·5 g/L 0 

≤2·5 g/L 30 

Ferritin ng/ml 

<2000 ng/ml 0 

2000–6000 ng/ml 35 

>6000 ng/ml 50 

Serum aspartate aminotransferase 

<30 IU/L 0 

≥30 IU/L 19 

Haemophagocytosis on bone marrow aspirate 

No 0 

Yes 35 

Known immunosuppression† 

No 0 

Yes 18 

 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext
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* Defined as either haemoglobin concentration of 9·2 g/dL or less (≤5·71 mmol/L), a white blood cell count of 5000 

white blood cells per mm3 or less, or platelet count of 110 000 platelets per mm3 or less, or all of these criteria 

combined. 

† HIV positive or receiving longterm immunosuppressive therapy (ie, glucocorticoids, cyclosporine, azathioprine). 

 

Note: compiled from various sources 

Summarised by CBBR 


