Corticosteroid-related in-hospital hyperglycemia: does it negate mortality benefits in COVID-19?
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Dear Editor,

We read with interest the randomised controlled trial evaluating the effectiveness of
methylprednisolone in patients hospitalized with coronavirus disease 2019 (COVID-19) [1]. The
findings from the trial revealed no mortality benefits with the use of methylprednisolone compared
to a placebo in hospitalized COVID-19 patients. Importantly, there was also no mortality benefits
observed in the subsets of patients who required invasive mechanical ventilation and non-invasive
oxygen therapy. The findings were in stark contrast to RECOVERY trial [2] which reported that
dexamethasone significantly reduced the mortality risk by 17% in hospitalized COVID-19 patients, by
18% in the subsets of patients who required non-invasive oxygen therapy, and by 36% in the subsets

of patients who required invasive mechanical ventilation.

Further analysis of the trial observed a slightly higher median blood glucose level at baseline among
patients randomized to methylprednisolone (200.3 mg/dL) compared to their counterparts
randomized to placebo (195.2 mg/dL). Although such observation did not register a statistical
difference between the two groups, we noticed that the interquartile range of blood glucose level
was higher in the methylprednisolone group (88.6 mg/dL versus 86.9 mg/dL), which suggests the
possibility that the patients in the methylprednisolone group may be at uncontrolled glycemic state.
This was further substantiated by the observation that the proportion of patients in the
methylprednisolone group who required insulin therapy was higher than that in the placebo group

(59.5% versus 49.4%).

Hyperglycemia has been an independent predictor of mortality in hospitalized patients with COVID-
19 [3]. Since hyperglycemia can be further worsened by the administration of systemic
corticosteroids, the possibility for hyperglycemia to negate the mortality benefits from systemic
corticosteroids cannot be ruled out [4]. In fact, the neutral findings on the risk of mortality with the

use of methylprednisolone in this randomised controlled trial suggest such a possibility.

Within the limited literature focusing on the management of corticosteroid-related in-hospital
hyperglycemia, there is one randomized, open-labeled, parallel-arm trial [5] which included 67
patients compared the efficacy of two protocols for the management of hyperglycemia related to
systemic corticosteroids, namely the standard basal-bolus insulin protocol and correctional insulin
protocol which aimed to match the glycemic profile of the particular systemic corticosteroids
administered with or without basal-bolus insulin. Compared to patients who randomized to standard
basal-bolus insulin protocol, those who randomized to correctional insulin protocol reported

significantly lower mean blood glucose and glycemic variability.



Patients who received methylprednisolone are likely to develop hyperglycemic peak after 4-6 hours
of administration of methylprednisolone [6]. The use of insulin neutral protamine Hagedorn as
correctional insulin which has a peak effect coincides with the hyperglycemic peak of
methylprednisolone is likely to dampen the hyperglycemia [7]. By similar analogy, the glycemic
effect of dexamethasone which may last as long as 48 hours may require coverage with insulin
glargine which has a glucose-lowering effect lasting more than 24 hours [8,9]. Therefore, clinicians
who decide for systemic corticosteroid treatment in their patients with COVID-19 should anticipate
the occurrence of hyperglycemia and manage upon pre-emptively, preferably based on the glycemic

profile of the particular systemic corticosteroid.
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