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LETTER TO THE EDITOR

Letter to the Editor in response to Chen et al. 
2020
Jaya Ponnampalam* , George Seligmann, Tanaya Gandhi and Dilen Parmar

Abstract 

We would like to comment on the article entitled “Association between cytokine profiles and lung injury in COVID-19 
pneumonia” by Li-Da Chen and colleagues, with respect to emerging data regarding the immunopathogenesis of 
COVID-19. Chen et al. demonstrated the relevance of IL-2R, IL-6 and TNF-α in the cytokine storm and IL-6 as an inde-
pendent predictor for COVID-19 severity. Del Valle et al. corroborated these findings with regard to IL-6 and disease 
severity, however, they also showed IL-8 to be of significance. This may be explained by the varying techniques used 
by the two studies to determine severity. Further studies including critically ill patients and the analysis of mortality 
rates in this patient cohort would greatly enhance the clinical relevance of these findings. As speculated by Chen 
et al., early studies on the use of tocilizumab in COVID-19 patients were promising, however, full results from ongoing 
trials are required to confirm a survival benefit in patients treated with tocilizumab. Moreover, investigating the roles 
of other pro-inflammatory cytokines and their impact on disease severity could potentially inform novel therapeutic 
targets.
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Dear Editor,

We read with great interest the article entitled: “Asso-
ciation between cytokine profiles and lung injury in 
COVID-19 pneumonia” by Chen et  al. [1]. The authors 
established that three key cytokines (interleukin (IL)-
2R, IL-6, tumour necrosis factor (TNF)-α) were signifi-
cantly higher in 94 coronavirus disease 2019 (COVID-19) 
patients with pneumonia in comparison to 12 COVID-19 
patients without pneumonia (p = 0.002, p = 0.016 and 
p = 0.016 respectively). To determine the impact of these 
cytokines, the authors assessed lung injury through com-
puted tomography (CT) severity score and the ratio of 
 PaO2/FiO2. The results showed that IL-2R and IL-6 were 
significantly correlated with these markers of disease 

severity. However, a statistically significant association 
was not found between TNF-α and COVID-19 severity.

A study by Del Valle et  al. [2] investigated the impact 
of pro-inflammatory cytokines on COVID-19 sever-
ity and survival in 1484 patients in New York City. Dis-
ease severity was assessed by generating a severity scale, 
which included multiple laboratory and clinical metrics 
such as chest X-ray imaging and oxygen therapy modal-
ity. The authors found that IL-6 (p < 0.0001) and IL-8 
(p < 0.0001) levels were correlated with severity. Con-
versely, Chen et al. [1] found that IL-6 (p < 0.001) corre-
lated with COVID-19 severity, as assessed by CT severity 
score, however IL-8 (p = 0.057) did not. These differences 
could be attributed to the small sample size in Chen 
et  al.’s study (94 patients). Furthermore, Chen et  al. [1] 
only used single parameters to assess disease severity 
(CT severity score and  PaO2/FiO2 separately), whereas 
Del Valle et  al. [2] combined various metrics to gener-
ate a severity score. Further investigations to elucidate 
the effect that individual cytokines have on markers of 
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COVID-19 severity would be useful for risk stratification 
and clinical monitoring.

The absence of critically ill patients in the study con-
ducted by Chen et al. [1] means it is difficult to determine 
whether these cytokines are involved in the pathogen-
esis of varying COVID-19 severity. Han et al. [3] looked 
at the presence of inflammatory markers in 102 patients 
with moderate (n = 42), severe (n = 43) or critical (n = 17) 
COVID-19 disease; they found that IL-6 levels were sig-
nificantly higher in critically ill patients compared to 
those with moderate or severe disease (p < 0.001). Whilst 
the median levels of IL-6 increased by 68% (p = 0.004) 
between moderate and severe COVID-19 disease, there 
was an increase of 85% (p = 0.038) between severe and 
critically ill patients which supports the trend established 
by Chen et  al. [1]. Additionally, Han et  al. [3] demon-
strated the relationship between IL-6 and disease sever-
ity, and determined that IL-6 was the most sensitive and 
specific marker for diagnosis of severe and critical dis-
ease, however further studies are necessary before this 
can be employed in practice.

Whilst Chen et  al. [1] showed significant associations 
between particular cytokines and disease severity, it is 
imperative to assess COVID-19 survival and mortal-
ity to gain a better understanding of the disease profile. 
Del Valle et  al. [2] investigated the impact of cytokines 
on survival. After adjusting for confounders, a compet-
ing risk model demonstrated that IL-6 (p = 0.0038) and 
TNF-α (p = 0.0152) levels were significantly predictive of 
survival, and that higher serum levels of IL-6 (HR = 2.47, 
p < 0.0001) and TNF-α (HR = 1.80, p = 0.0001) were asso-
ciated with worse survival. These data indicate the impor-
tance that cytokines may have on the disease course and 
outcome.

Chen et  al. [1] highlighted the significance of IL-6 
due to its association with COVID-19 severity. In addi-
tion, IL-6 was found to be the only cytokine which 
independently predicted the severity of lung injury 
in patients with pneumonia (p < 0.001). The authors 
remarked that IL-6 could be targeted with tocilizumab, 
a humanized monoclonal antibody that blocks soluble 
and membrane-bound IL-6 receptors, thereby inhibit-
ing pro-inflammatory signalling. Indeed, early studies 
on tocilizumab have shown promise, with a retrospec-
tive cohort study by Guaraldi et  al. [4] demonstrating 
that tocilizumab lowered the risk of requiring invasive 
mechanical ventilation or death in COVID-19 patients 
with severe pneumonia (p = 0.020). Despite these find-
ings, Hoffmann-La Roche [5] announced that their 
phase III trial on tocilizumab (COVACTA) had yielded 
disappointing results at week four. Whilst tocilizumab 
reduced time spent in hospital (p = 0.0370), it did not 
improve clinical status (p = 0.36) nor lower mortality 

(p = 0.9410). However, we await conclusive analyses 
from COVACTA and the results from the RECOV-
ERY, REMAP-CAP and TOCIVID-19 trials to establish 
whether tocilizumab is effective in treating COVID-19.

The immune system is regulated through complex 
interactions between multiple immunological cell 
types and their soluble products. A significant limita-
tion is that Chen et  al. [1] analysed six cytokines (IL-
1β, IL-2R, IL-6, IL-8, IL-10, TNF-α). However, other 
key pro-inflammatory cytokines have been known to 
play a role in the cytokine storm phenomenon that 
occurs in COVID-19. De Biasi et  al. [6] conducted in-
vitro studies to assess the production of pro-inflamma-
tory cytokines by  CD4+ T cells from eight COVID-19 
patients compared to six controls. Of note, IL-17A was 
produced in significantly higher amounts by COVID-
19 positive  CD4+ T cells vs the controls (p = 0.0047). 
In addition, the authors investigated  CD4+ T cell pol-
yfunctionality after in-vitro stimulation and success-
fully demonstrated that COVID-19 patients had more 
 CD4+ T cells that were simultaneously producing IL-2 
and IL-17A compared to the controls (p < 0.01). This 
highlights the importance that IL-17 may have in the 
immunopathogenesis of COVID-19. Further studies 
are needed to clarify the specific functions that IL-17 
has in the cytokine storm and consequently on disease 
severity.

Notwithstanding these limitations, Chen et al. success-
fully illustrated the relevance of IL-2R, IL-6 and TNF-α 
in the cytokine storm and IL-6 as an independent pre-
dictor for COVID-19 severity. Further studies including 
critically ill patients and the analysis of mortality rates 
in this patient cohort would greatly enhance the clini-
cal relevance of these findings. Moreover, investigating 
the roles of other pro-inflammatory cytokines and their 
impact on disease severity could potentially inform novel 
therapeutic targets.

Abbreviations
COVID-19: Coronavirus disease 2019; CT: Computed tomography; IL: Interleu-
kin; TNF: Tumour necrosis factor.

Acknowledgements
None.

Authors’ contributions
JP, GS, TG and DP contributed equally in the conceptualisation and writing of 
this letter. All authors read and approved the final manuscript.

Funding
The authors declare no funding for this letter.

Availability of data and materials
This letter comments on previously published data.

Ethics approval and consent to participate
Not applicable.



Page 3 of 3Ponnampalam et al. Respir Res          (2020) 21:315  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 13 October 2020   Accepted: 19 October 2020

References
 1. Chen LD, Zhang ZY, Wei XJ, Cai YQ, Yao WZ, Wang MH, et al. Association 

between cytokine profiles and lung injury in COVID-19 pneumonia. 
Respir Res. 2020;21(1):201. https ://doi.org/10.1186/s1293 1-020-01465 -2.

 2. Del Valle DM, Kim-Schulze S, Huang HH, Beckmann ND, Nirenberg S, 
Wang B, et al. An inflammatory cytokine signature predicts COVID-19 
severity and survival. Nat Med. 2020. https ://doi.org/10.1038/s4159 
1-020-1051-9. 

 3. Han H, Ma Q, Li C, Liu R, Zhao L, Wang W, et al. Profiling serum cytokines 
in COVID-19 patients reveals IL-6 and IL-10 are disease severity predictors. 

Emerg Microbes Infect. 2020;9(1):1123–30. https ://doi.org/10.1080/22221 
751.2020.17701 29.

 4. Guaraldi G, Meschiari M, Cozzi-Lepri A, Milic J, Tonelli R, Menozzi M, et al. 
Tocilizumab in patients with severe COVID-19: a retrospective cohort 
study. Lancet Rheumatol. 2020;2(8):474–84. https ://doi.org/10.1016/
S2665 -9913(20)30173 -9.

 5. Roche Group Media Relations. Media & Investor Release: Roche provides 
an update on the phase III COVACTA trial of Actemra/RoActemra in 
hospitalised patients with severe COVID-19 associated pneumonia. 
[Internet]. F. Hoffmann-La Roche Ltd. 2020. Available from: https ://www.
roche .com/dam/jcr:6d8de 90d-2e31-43c8-b4e1-0a24a 26750 15/en/29072 
020-mr-covac ta.pdf. Accessed 10 Sept 2020.

 6. De Biasi S, Meschiari M, Gibellini L, Bellinazzi C, Borella R, Fidanza L, 
et al. Marked T cell activation, senescence, exhaustion and skewing 
towards TH17 in patients with COVID-19 pneumonia. Nat Commun. 
2020;11(1):3434. https ://doi.org/10.1038/s4146 7-020-17292 -4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12931-020-01465-2
https://doi.org/10.1038/s41591-020-1051-9
https://doi.org/10.1038/s41591-020-1051-9
https://doi.org/10.1080/22221751.2020.1770129
https://doi.org/10.1080/22221751.2020.1770129
https://doi.org/10.1016/S2665-9913(20)30173-9
https://doi.org/10.1016/S2665-9913(20)30173-9
https://www.roche.com/dam/jcr:6d8de90d-2e31-43c8-b4e1-0a24a2675015/en/29072020-mr-covacta.pdf
https://www.roche.com/dam/jcr:6d8de90d-2e31-43c8-b4e1-0a24a2675015/en/29072020-mr-covacta.pdf
https://www.roche.com/dam/jcr:6d8de90d-2e31-43c8-b4e1-0a24a2675015/en/29072020-mr-covacta.pdf
https://doi.org/10.1038/s41467-020-17292-4

	Letter to the Editor in response to Chen et al. 2020
	Abstract 
	Acknowledgements
	References


