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Editorial

The Rheumatologist’s Role in 
COVID-19

The novel coronavirus (severe acute respiratory syndrome; 
SARS-CoV-2) pandemic has spread rapidly throughout the 
planet. It is believed to have originated in the Wuhan prov-
ince of China, but this highly contagious respiratory virus has 
spread to over 140 countries on 6 continents as of mid-March 
2020, according to the World Health Organization. 
Worldwide, there have been over 164,000 cases identified 
and over 6500 deaths attributed to the viral infection. As of 
mid-March 2020, there are over 3700 confirmed cases and 68 
deaths ascribed to the coronavirus disease 2019 (COVID-19; 
the disease caused by SARS-CoV-2) in the United States 
(www.livescience.com/coronavirus-updates-united-states.
html). These numbers will only continue to grow globally. 
Based primarily on data out of China, about 80% of those 
infected with SARS-CoV-2 experience a relatively mild 
“cold,” as is seen with more common coronavirus infec-
tions. However, 20% of those infected require hospitaliza-
tion, with 5–15% overall necessitating intensive care1. As 
the true denominator of those infected is not yet known, it 
remains unclear what the overall mortality rate is associated 
with COVID-19, but estimates range between 1% and 4%2. 
Although the mortality rate is lower than that reported for 
previous coronavirus epidemics such as SARS and MERS 
(Middle East respiratory syndrome), the much larger abso-
lute number of infected individuals with SARS-CoV-2 will 
result in substantially more total deaths worldwide. 
 Those at highest risk of dying from COVID-19 are 
elderly (> 60 yrs and increasing with age), those with immuno- 
deficiencies, and those with underlying chronic medical 
conditions (e.g., diabetes, heart disease). Although children 
tend to experience only mild symptoms, younger previously 
healthy adults have also succumbed to COVID-19. Once 
hospitalized, for some patients, death can occur within a few 
days, many with adult respiratory distress syndrome, and 
some with multiorgan dysfunction syndrome3. In those criti-
cally ill patients, there are both clinical signs and symptoms, 
as well as laboratory abnormalities, that suggest a cytokine 
storm syndrome (CSS) is occurring in response to the viral 
infection. Specifically, COVID-19 patients with CSS may 
have high fevers, confusion, and coagulopathy (Table 1)3. 
In addition, reports out of China have detailed the following 
commonly seen CSS laboratory abnormalities in hospi-
talized patients with COVID-19: elevated liver enzymes, 
C-reactive protein, ferritin, soluble interleukin (IL)-2 

receptor α-chain, D-dimers, coagulation times, and lactate 
dehydrogenase; with lower platelet and lymphocyte counts 
(Table 1)3,4,5. Physicians thus need to be aware of the possi-
bility of CSS occurring in their hospitalized patients with 
COVID-196. Because rheumatologists are aware of CSS/
macrophage activation syndrome (MAS) among their own 
patient populations (e.g., adult-onset Still disease, systemic 
juvenile idiopathic arthritis, systemic lupus erythematosus), 
they can help to champion the screening for, and diagnosis 
of, CSS among hospitalized patients with COVID-19.
 There is no perfect set of diagnostic criteria available for 
diagnosis of CSS, particularly in the setting of COVID-19 
(new territory), but currently available CSS criteria [e.g., 
HScore, hemophagocytic lymphohistiocytosis (HLH)-04, 
ferritin to erythrocyte sedimentation rate ratio; Table 1) can 
certainly guide clinicians toward the clinical diagnosis7,8,9. 
As a simple, cheap, readily available, and fast screen, we 
propose that every hospitalized patient with COVID-19 is 
deserving of a serum ferritin value7,10. A notably elevated 
ferritin value (e.g., > 700 ng/ml) should alert clinicians 
to additional diagnostic investigation so that therapeutic 
approaches can be considered without significant delay. As 
one might expect, the earlier the institution of treatment for 
CSS, the better the outcomes11. 
 The ideal treatment for COVID-19–induced CSS is 
unknown. It is hoped that the institution of randomized clin-
ical trials will address this issue. Until then, clinicians should 
exercise standard-of-care therapy for viral-triggered CSS. 
Rheumatologists, hematooncologists, intensivists, infectious 
diseases experts, and other relevant healthcare providers 
should develop a uniform approach to care for COVID-19 
patients with CSS, with the implicit understanding that devi-
ations from this approach may be necessary on an individual 
case basis12. At this time, there is no uniformly accepted 
treatment algorithm for patients with CSS. The good and the 
bad news is that there is now a variety of therapeutic options 
available to treat CSS, but the ideal treatment (or combina-
tion of treatments) is unclear13. We can, however, learn from 
experience. 
 CSS can be the result of rare familial homozygous 
genetic defects in perforin pathway proteins. Infants with 
familial HLH (1 in 50,000 live births) will die from the CSS 
unless the CSS is aggressively treated, followed by stem cell 
transplantation. The standard therapy for these newborns is 
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an etoposide-based chemotherapeutic regimen with substan-
tial overall morbidity and mortality9. More recently, a cyto-
kine-directed approach to familial CSS has been approved 
by the US Food and Drug Administration14. Specifically, 
anti–interferon-g (IFN-g) was beneficial in treating refrac-
tory familial HLH, and clinical trials are ongoing to 
study targeting of IFN-g in older children and adults with  
later-onset CSS. 
 Prior to the use of anti-IFN-g treatment for CSS, other 
effective cytokine-targeted approaches were reported. 
Perhaps the best-studied is recombinant human IL-1 
receptor antagonist (rhIL-1Ra, anakinra), which was 
recently reported to provide 73% survival among a cohort 
(n = 44) of rheumatic, infectious, and oncologic patients11. 
In a retrospective analysis of a prospective randomized 
and blinded placebo-controlled clinical trial, rhIL-1Ra also 
nearly doubled survival of sepsis patients with features of 
CSS15. Currently, rhIL-1Ra is being studied in a randomized 
and blinded placebo-controlled trial to treat children and 
adults with CSS (ClinicalTrials.gov: NCT02780583).
 In addition to IL-1 and IFN-g blockade, disruption of 
IL-6 signaling with anti–IL-6 receptor monoclonal anti-
body, tocilizumab, has been shown effective in treating 
cytokine release syndrome, a common complication of 
CAR-T cell therapy used for treating refractory leukemia16. 
Because IL-6 levels can be easily measured in the blood, 
IL-6 levels have been studied and reported to be elevated in 
hospitalized patients with COVID-194. It has been reported 
that the anti–IL-6R antibody tocilizumab has been benefi-
cial in treating Chinese COVID-19 patients with CSS17. In 
addition, small molecule inhibitors of Janus kinases (JAK), 
such as the JAK1/2 inhibitor, ruxolitinib, are capable of 

blocking signaling downstream of IL-6, IFN-g, and other 
cytokines18,19. Thus there may be a variety of targeted cyto-
kine inhibitors available that may benefit patients with 
COVID-19–induced CSS (Table 2).
 Similar to deadly flu outbreaks, such as the 2009 H1N1 
influenza, SARS-CoV-2 appears to trigger a cytokine storm 
in a subset of individuals. Interestingly, in a cohort of patients 
who died from the 2009 H1N1 influenza, 36% harbored 1 
or 2 different heterozygous familial HLH gene mutations 
critical to the perforin pathway of lymphocyte-mediated 
target cell lysis20. The tissue pathology from these patients 
also demonstrated extensive hemophagocytosis throughout, 
also consistent with the CSS of HLH21. Perhaps the 20% 
of patients requiring hospitalization for COVID-19 share 
similar genetic risk factors. Without knowing the genetic 
risk factors at present, treating physicians need to treat their 
patients based on the severity and degree of manifestations 
presented. If CSS is suspected (e.g., high serum ferritin) in a 
febrile hospitalized patient with COVID-19, then early insti-
tution of CSS-directed therapy will likely save lives. 

Table 1. Clinical and laboratory features of cytokine storm syndrome reported in COVID-19 patients and their 
relationship to cytokine storm syndrome criteria.

HLH-04 Criteria9 HScore8 Ferritin:ESR Ratio7 COVID-19 Features3,4,5,24,25

Fever Fever  Yes
Splenomegaly Splenomegaly  Unknown
 Hepatomegaly  Unknown
Anemia Anemia  Yes
Thrombocytopenia Thrombocytopenia  Yes
Neutropenia Neutropenia  Yes
Hypertriglyceridemia Hypertriglyceridemia  Unknown
Hypofibrinogenemia  Hypofibrinogenemia  Yes
Hemophagocytosis Hemophagocytosis  Unknown
Low NK cell activity   Unknown
Hyperferritinemia Hyperferritinemia Hyperferritinemia Yes
Elevated soluble CD25 Elevated soluble CD25  Yes
 Elevated serum GGT  Unknown, but AST 
   and ALT elevated
 Underlying immunosuppression  Some with HIV infection
  Falling ESR Unknown

COVID-19: coronavirus disease 2019; HLH: hemophagocytic lymphohistiocytosis; ESR: erythrocyte sedimenta-
tion rate; ALT: alanine aminotransferase; AST: aspartate aminotransferase; HIV: human immunodeficiency virus; 
NK: natural killer; GGT: gamma-glutamyl transferase.

Table 2. Targeted approaches to blocking inflammatory cytokines in cyto-
kine storm syndrome.

Inflammatory Cytokine Therapeutic Reference

IL-1 Anakinra 11
IL-6 Tocilizumab 16
IL-18 Tadekinig alpha 26
IFN-g Emapalumab 27
IL-6, IFN-g, others Ruxolitinib 28
TNF Infliximab 29

IL: interleukin; IFN: interferon; TNF: tumor necrosis factor.
 

 www.jrheum.orgDownloaded on April 10, 2024 from 

http://www.jrheum.org/


Cron and Chatham: Editorial 641

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved.

 Among the ever-growing array of cytokines to target for 
CSS are IL-1, IL-6, IL-18, IFN-g, and even tumor necrosis 
factor (Table 2). Because IL-6 levels are high, and blocking 
IL-6 is effective for treating cytokine release syndrome, 
and anti–IL-6R antibody has been deployed in treating 
Chinese patients with COVID-19, it seems like a reason-
able approach. In addition, IL-1 blockade with rhIL-1Ra 
(anakinra) has proven efficacious in a wide array of medical 
conditions (such as herpes virus family infections) associ-
ated with CSS/MAS, and anakinra has a variety of agree-
able properties22. Anakinra can be given intravenously or 
subcutaneously; it is a recombinant human protein with a 
well-studied favorable safety profile; it has a short half-life 
of about 4 h and a large therapeutic window (1–48 mg/kg/
day have been tested). When anakinra is effective for CSS, 
it works within 48–72 h23. 
 Until results from clinical trials of biologic anticytokine 
agents used to treat COVID-19 CSS are available, physi-
cians will need to rely on a unified approach to treating these 
desperately ill individuals. As this coronavirus pandemic 
broadens, rheumatologists are well-positioned to assist in 
managing CSS associated with this illness. Rheumatologists 
have a strong background in understanding the immune 
system, are familiar with CSS such as MAS because many 
of their patients develop it, and are most practiced with 
using cytokine-targeting therapy (e.g., IL-1 blockade, IL-6 
blockade). Rheumatologists can assist and work together 
with their colleagues in other subspecialties to diagnose and 
to treat those patients with COVID-19 who develop CSS. 
This cooperative effort should help reduce mortality during 
these trying times. 

RANDY Q. CRON, MD, PhD, 

University of Alabama at Birmingham,
Department of Pediatrics,
Division of Rheumatology;
W. WINN CHATHAM, MD,

University of Alabama at Birmingham,
Department of Medicine, 
Division of Clinical Immunology and Rheumatology,
Birmingham, Alabama, USA.

Drs. Cron and Chatham are co-principal investigators on an investi-
gator-initiated clinical trial to study interleukin 1 blockade in treating 
secondary HLH in children and adults. The trial is funded by Swedish 
Orphan Biovitrum Inc. (SOBI; ClinicalTrials.gov: NCT02780583), which 
manufactures anakinra. Dr. Cron serves as a consultant to SOBI. Dr. 
Chatham has served as a consultant to SOBI. Address correspondence to 
Dr. R.Q. Cron, Children’s of Alabama, Division of Rheumatology, 1600 
7th Ave. S., CPPN, Suite G10, Birmingham, Alabama 35233-1711, USA. 
E-mail: rcron@peds.uab.edu

REFERENCES
 1. Pan F, Ye T, Sun P, Gui S, Liang B, Li L, et al. Time course of lung 

changes on chest CT during recovery from 2019 novel coronavirus 
(COVID-19) pneumonia. Radiology 2020 Feb 13 (E-pub ahead of 
print).

 2. Lipsitch M, Swerdlow DL, Finelli L. Defining the Epidemiology 
of Covid-19  - studies needed. N Engl J Med 2020 Feb 19 (E-pub 
ahead of print).

 3. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical 
characteristics of 138 hospitalized patients with 2019 novel 
coronavirus-infected pneumonia in Wuhan, China. JAMA 2020 Feb 
7 (E-pub ahead of print).

 4. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. 
Epidemiological and clinical characteristics of 99 cases of 2019 
novel coronavirus pneumonia in Wuhan, China: a descriptive study. 
Lancet 2020;395:507-13.

 5. Chen L, Liu HG, Liu W, Liu J, Liu K, Shang J, et al. Analysis 
of clinical features of 29 patients with 2019 novel coronavirus 
pneumonia. [Article in Chinese] Chin J Tuberc Respir Dis 2020 Feb 
6 (E-pub ahead of print).

 6. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson 
JJ; HLH Across Speciality Collaboration, UK. COVID-19: consider 
cytokine storm syndromes and immunosuppression. Lancet 2020 
Mar 16 (E-pub ahead of print).

 7. Eloseily EMA, Minoia F, Crayne CB, Beukelman T, Ravelli A, 
Cron RQ. Ferritin to erythrocyte sedimentation rate ratio: simple 
measure to identify macrophage activation syndrome in systemic 
juvenile idiopathic arthritis. ACR Open Rheumatol 2019;1:345-9.

 8. Fardet L, Galicier L, Lambotte O, Marzac C, Aumont C, Chahwan 
D, et al. Development and validation of a score for the diagnosis of 
reactive hemophagocytic syndrome (HScore). Arthritis Rheumatol 
2014;66:2613-20.

 9. Henter JI, Horne A, Arico M, Egeler RM, Filipovich AH, Imashuku 
S, et al. HLH-2004: Diagnostic and therapeutic guidelines for 
hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer 
2007;48:124-31.

 10. Allen CE, Yu X, Kozinetz CA, McClain KL. Highly 
elevated ferritin levels and the diagnosis of hemophagocytic 
lymphohistiocytosis. Pediatr Blood Cancer 2008;50:1227-35.

 11. Eloseily EM, Weiser P, Crayne CB, Haines H, Mannion ML, Stoll 
ML, et al. Benefit of anakinra in treating pediatric secondary 
hemophagocytic lymphohistiocytosis. Arthritis Rheumatol 
2020;72:326-34.

 12. Halyabar O, Chang MH, Schoettler ML, Schwartz MA, Baris 
EH, Benson LA, et al. Calm in the midst of cytokine storm: 
a collaborative approach to the diagnosis and treatment of 
hemophagocytic lymphohistiocytosis and macrophage activation 
syndrome. Pediatr Rheumatol Online J 2019;17:7.

 13. Henderson LA, Cron RQ. Macrophage activation syndrome and 
secondary hemophagocytic lymphohistiocytosis in childhood 
inflammatory disorders: diagnosis and management. Paediatr Drugs 
2020;22:29-44.

 14. US Food and Drug Administration. News release. [Internet. 
Accessed March 23, 2020.] Available from: www.fda.gov/
news-events/press-announcements/fda-approves-first-treatment-
specifically-patients-rare-and-life-threatening-type-immune-disease

 15. Shakoory B, Carcillo JA, Chatham WW, Amdur RL, Zhao H, 
Dinarello CA, et al. Interleukin-1 receptor blockade is associated 
with reduced mortality in sepsis patients with features of 
macrophage activation syndrome: reanalysis of a prior phase III 
trial. Crit Care Med 2016;44:275-81.

 16. Maude SL, Frey N, Shaw PA, Aplenc R, Barrett DM, Bunin NJ, 
et al. Chimeric antigen receptor T cells for sustained remissions in 
leukemia. N Engl J Med 2014;371:1507-17.

 17. Liu A. China turns Roche arthritis drug Actemra against COVID-19 
in new treatment guidelines. [Internet. Accessed March 23, 2020.] 
Available from: www.fiercepharma.com/pharma-asia/ 
china-turns-roche-arthritis-drug-actemra-against-covid-19-new-
treatment-guidelines

 18.  Albeituni S, Verbist KC, Tedrick PE, Tillman H, Picarsic 
J, Bassett R, et al. Mechanisms of action of ruxolitinib in 
murine models of hemophagocytic lymphohistiocytosis. Blood 
2019;134:147-59.

 www.jrheum.orgDownloaded on April 10, 2024 from 

https://orcid.org/0000-0003-2661-3086
http://www.jrheum.org/


642 The Journal of Rheumatology 2020; 47:5; doi: 10.3899/jrheum.200334 

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved.

 19. Crayne CB, Albeituni S, Nichols KE, Cron RQ. The immunology of 
macrophage activation syndrome. Front Immunol 2019;10:119.

 20. Schulert GS, Zhang M, Fall N, Husami A, Kissell D, Hanosh 
A, et al. Whole-exome sequencing reveals mutations in genes 
linked to hemophagocytic lymphohistiocytosis and macrophage 
activation syndrome in fatal cases of H1N1 influenza. J Infect Dis 
2016;213:1180-8.

 21. Harms PW, Schmidt LA, Smith LB, Newton DW, Pletneva MA, 
Walters LL, et al. Autopsy findings in eight patients with fatal 
H1N1 influenza. Am J Clin Pathol 2010;134:27-35.

 22. Crayne C, Cron RQ. Pediatric macrophage activation syndrome, 
recognizing the tip of the iceberg. Eur J Rheumatol 2019;7 Suppl 
1:1-8.

 23. Cron RQ, Behrens EM, Shakoory B, Ramanan AV, Chatham WW. 
Does viral hemorrhagic fever represent reactive hemophagocytic 
syndrome? J Rheumatol 2015;42:1078-80.

 24. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus in Wuhan, 
China. Lancet 2020;395:497-506.

 25. Shi H, Han X, Jiang N, Cao Y, Alwalid O, Gu J, et al. Radiological 
findings from 81 patients with COVID-19 pneumonia in Wuhan, 

China: a descriptive study. Lancet Infect Dis 2020 Feb 24 (E-pub 
ahead of print).

 26. Canna SW, Girard C, Malle L, de Jesus A, Romberg N, Kelsen 
J, et al. Life-threatening NLRC4-associated hyperinflammation 
successfully treated with IL-18 inhibition. J Allergy Clin Immunol 
2017;139:1698-701.

 27. Lounder DT, Bin Q, de Min C, Jordan MB. Treatment of refractory 
hemophagocytic lymphohistiocytosis with emapalumab despite 
severe concurrent infections. Blood Adv 2019;3:47-50.

 28. Goldsmith SR, Saif Ur Rehman S, Shirai CL, Vij K, DiPersio JF. 
Resolution of secondary hemophagocytic lymphohistiocytosis 
after treatment with the JAK1/2 inhibitor ruxolitinib. Blood Adv 
2019;3:4131-5.

 29. Henzan T, Nagafuji K, Tsukamoto H, Miyamoto T, Gondo H, 
Imashuku S, et al. Success with infliximab in treating refractory 
hemophagocytic lymphohistiocytosis. Am J Hematol 2006; 
81:59-61. 

First Release April 15 2020; J Rheumatol 2020;47:639-42; 
doi:10.3899/jrheum.200334

 www.jrheum.orgDownloaded on April 10, 2024 from 

http://www.jrheum.org/

