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We read with great interest the original investigation by

Fadini et al. which indicated that newly-diagnosed diabetes

and admission hyperglycemia can predict COVID-19 severity

due to rapid respiratory deterioration [1]. The study question

is urgent and important, given the high proportion of new-

onset hyperglycemia observed in patients with COVID-19, as

clearly shown in a recent commentary [2]. We appreciate that

the authors noted several limitations in their manuscript and

accordingly appropriately tempered their interpretation of

the data. Nonetheless, we are concerned that the existence

of residual confounding may lead to an overestimation of

the effect size, hence many readers may still overinterpret

the impressive relative risks.

For instance, the use of glucocorticoids during hospitaliza-

tionmay serve as one of the important confounders that were

not properly adjusted or matched in this study. Although the

use of glucocorticoids in the setting of COVID-19 has been

intensely debated, recent clinical trials haveprovided support-

ive evidence for their use in severe cases [3,4]. Steroid-induced

hyperglycemia is a common metabolic side effect of glucocor-

ticoid treatment in hospitalized patientswith andwithout pre-

existing diabetes [5,6]. It is reported that 20%–50% of patients

without a previous history of diabetes show hyperglycemia

after steroid administration [7–9]. In addition, Xiao et al. [7]

have reported that 33 of the 95 (34.7%) patients with severe

acute respiratory syndrome (SARS) who received glucocorti-

coid treatment were diagnosed as steroid-induced diabetes

according to the fasting plasma glucose. After adjusting age

and gender, the daily maximal dose of methylprednisolone

was the only predictor for the new-onset diabetes.

In the study by Fadini et al, the newly-diagnosed diabetes

group had a larger proportion of patients receiving in-hospital
glucocorticoids (61.9%) compared to patients with no diabetes

(38.8%) and pre-existing diabetes (45.3%), although the

difference between pre-existing diabetes vs newly-diagnosed

diabetes was not statistically significant (p = 0.174). As gluco-

corticoids are mainly used in severe cases of COVID-19, and

steroid-induced hyperglycemia is common in hospitalized

patients with and without diabetes, glucocorticoid treatment

can therefore conceivably mediate the detrimental effect of

hyperglycemia on COVID-19 severity. This mediating effect

should be taken when interpreting the results. Further

evidence from randomized controlled trials or large-scale

prospective studies are urgently needed to definitely establish

a cause-effect relationship between new-onset hyper-

glycemia and COVID-19 severity.

Funding

This work did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Declaration of Competing Interest

None.

R E F E R E N C E S
[1] Fadini GP, Morieri ML, Boscari F, Fioretto P, Maran A, Busetto L,
et al. Newly-diagnosed diabetes and admission hyperglycemia
predict COVID-19 severity by aggravating respiratory
deterioration. Diabetes Res Clin Pract 2020;168, 108374. https://
doi.org/10.1016/j.diabres.2020.108374.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabres.2020.108441&domain=pdf
https://doi.org/10.1016/j.diabres.2020.108374
https://doi.org/10.1016/j.diabres.2020.108374
https://doi.org/10.1016/j.diabres.2020.108441
mailto:gerui_li@163.com
https://doi.org/10.1016/j.diabres.2020.108441
https://doi.org/10.1016/j.diabres.2020.108441
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/diabres


2 d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 8 ( 2 0 2 0 ) 1 0 8 4 4 1
[2] Singh AK, Singh R. Hyperglycemia without diabetes and new-
onset diabetes are both associated with poorer outcomes in
COVID-19. Diabetes Res Clin Pract 2020;167:108382. https://doi.
org/10.1016/j.diabres.2020.108382.

[3] Dexamethasone in hospitalized patients with Covid-19 —
preliminary report. N Engl J Med. 2020:NEJMoa2021436.
https://doi.org/10.1056/NEJMoa2021436.

[4] Tomazini BM, Maia IS, Cavalcanti AB, Berwanger O, Rosa RG,
Veiga VC, et al. Effect of dexamethasone on days alive and
ventilator-free in patients with moderate or severe acute
respiratory distress syndrome and COVID-19: The CoDEX
randomized clinical trial. JAMA 2020. https://doi.org/
10.1001/jama.2020.17021.

[5] Spanakis EK, Shah N, Malhotra K, Kemmerer T, Yeh H-C,
Golden SH. Insulin requirements in non-critically Ill
hospitalized patients with diabetes and steroid-induced
hyperglycemia. Hosp Pract 2014;42:23–30. https://doi.org/
10.3810/hp.2014.04.1100.
[6] Healy SJ, Nagaraja HN, Alwan D, Dungan KM. Prevalence,
predictors, and outcomes of steroid-induced hyperglycemia in
hospitalized patients with hematologic malignancies.
Endocrine 2017;56:90–7. https://doi.org/10.1007/s12020-016-
1220-2.

[7] Xiao J, Ma L, Gao J, Yang Z, Xing X, Zhao H, et al.
Glucocorticoid-induced diabetes in severe acute respiratory
syndrome: the impact of high dosage and duration of
methylprednisolone therapy. Zhonghua Nei Ke Za Zhi
2004;43:179–82.

[8] Donihi AC, Raval D, Saul M, Korytkowski MT, DeVita MA.
Prevalence and predictors of corticosteroid-related
hyperglycemia in hospitalized patients. Endocr Pract
2006;12:358–62. https://doi.org/10.4158/EP.12.4.358.

[9] Clore J, Thurby-Hay L. Glucocorticoid-induced hyperglycemia.
Endocr Pract 2009;15:469–74. https://doi.org/10.4158/EP08331.
RAR.

https://doi.org/10.1016/j.diabres.2020.108382
https://doi.org/10.1016/j.diabres.2020.108382
https://doi.org/10.1001/jama.2020.17021
https://doi.org/10.1001/jama.2020.17021
https://doi.org/10.3810/hp.2014.04.1100
https://doi.org/10.3810/hp.2014.04.1100
https://doi.org/10.1007/s12020-016-1220-2
https://doi.org/10.1007/s12020-016-1220-2
http://refhub.elsevier.com/S0168-8227(20)30694-X/h0035
http://refhub.elsevier.com/S0168-8227(20)30694-X/h0035
http://refhub.elsevier.com/S0168-8227(20)30694-X/h0035
http://refhub.elsevier.com/S0168-8227(20)30694-X/h0035
http://refhub.elsevier.com/S0168-8227(20)30694-X/h0035
https://doi.org/10.4158/EP.12.4.358
https://doi.org/10.4158/EP08331.RAR
https://doi.org/10.4158/EP08331.RAR

