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C o r r e s p o n d e n c e

To the Editor, 

Predicting progression to severe coronavirus dis-
ease 2019 (COVID-19) is essential for improving 
allocation of limited healthcare resources and opti-
mizing triage in the emergency department (1). A 
recent report by Nagant et al. (2), combined cytokine 
measurements early in hospitalization (0-3 days) for 
accurate prediction of COVID-19 severity. Owing to 
observed differences in biomarkers between cohorts 
and geographical regions (3), as well as heterogeneity 
in timing of laboratory measurements in the context 
of the fluctuating course of SARS-CoV-2 infection, 
we aimed to apply the same cytokine scores for pre-
dicting disease course in the Cincinnati COVID-19 
Emergency Department (ED) Cohort. 

We enrolled adults from the ED with a molecular 
diagnosis of COVID-19. Blood was drawn during a 
routine collection under an institutional review board 
approved waiver of informed consent. Levels of inter-
leukin (IL)-6, 8 and 10 were measured with a Meso 
Scale Discovery U-Plex assay (Rockville, Maryland, 
USA). The primary outcome was need for intensive 
care unit (ICU) admission, whilst need for hospitali-
zation within 30 days of index ED visit and for renal 
replacement therapy (RRT) were secondary outcomes. 

Both [IL-6]×[IL-10] and [IL-6]×[IL-8]×[IL-10] 
scores were computed. Receiver operating character-
istic (ROC) curves were used to assess the predic-
tive value of the scores. This study was conducted in 
accordance with the Declaration of Helsinki, under 
the terms of relevant local legislation.

The final study cohort consisted of 50 patients 
(60% males; median age, 50.5 years, interquartile 
range, 40.5-66.0 years), 32 (64%) requiring hospitali-
zation within 30 days of ED visit, 14 (28%) requir-
ing ICU admission, and 8 (16%) requiring RRT. The 
results are shown in Figure 1. Both IL-6*IL-10 and 
IL-6*IL-8*IL-10 scores displayed similar predictive 
performance across the outcomes. IL-6*IL-10 dis-
played the most optimal performance for predicting 
the primary outcome (ICU admission) with an AUC 
of 0.89 (95%CI: 0.78 – 0.99).

We found an [IL-6]×[IL-10] area under the 
curve (AUC) of 0.89 for predicting ICU admission, 
identical to that reported by Nagant et al. Given that 
[IL-6]×[IL-10] and [IL-6]×[IL-8]×[IL-10] dis-
played similar predictive performance, we suggest 
the use of [IL-6]×[IL-10] score, as it requires only 2 
variables and is simpler to calculate, as well as more 
cost-effective. The combined use of IL-6 and IL-10 
enables identification of patients with predominant 
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Figure 1. Interleukin-6*Interleukin-10 and Interleukin-6*Interleukin-8*Interleukin-10 ROC Curves for with estimated Area Under 
the Curve (AUC), sensitivity and specificity values with 95% confidence intervals for need for hospitalization, need for intensive 
care unit admission, and need for renal replacement therapy (RRT). Optimal cutoffs (pg/mL) were chosen using the Youden index 
method. 

hyperinflammatory response, as well as those who with 
predominant hypoinflammatory response, both condi-
tions which significantly contribute to development 
of severe disease (4,5). Notably, we found different 
cut-offs for our combined cytokine scores compared 
to those reported by Nagant et al., which may be 
attributed to pre-analytical and analytical confound-
ers, or differences in sampling day (at ED admission 
vs. within 0-3 days of hospitalization). Assessment of 
appropriate cut-offs will hence be required prior to 
clinical implementation. While these results should be 
confirmed in larger cohorts, using combined cytokine 
scores may be useful in risk stratifying COVID-19 
patients at ED presentation. 
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