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Dear Sir
Across significantly many evidence-based studies, the 

interrelationship between COVID-19 and diabetes melli-
tus (DM) is described as a bidirectional process. Studies 
have shown DM is an independent predictor of admission 
to the intensive care unit (ICU), requiring ventilation or 
mortality in COVID-19.1 Hyperglycemia is common in the 
ICU resulting from stress-induced insulin resistance and 
increased glucose production. Viral-induced hyperglyce-
mia usually persists because of inflammation and activa-
tion of the immune system. Table 1 summarizes the impact 
of pharmacotherapy and biologicals used in COVID-19 on 
blood glucose (BG) levels.

Corticosteroids are indicated for hospitalized COVID-19 
patients requiring supplemental oxygen. Historically, corti-
costeroids are known to increase BG levels, but the benefit 
of anti-inflammatory treatment during active COVID-19 
infection outweighs the risk of hyperglycemia.

Remdesivir, an antiviral, is FDA approved for COVID-
19 and is commonly used in severe diseases requiring oxy-
gen.2 Remdesivir has been associated with elevated BG in 

COVID-19. Other antivirals (lopinavir/ritonavir, daruna-
vir/cobicistat) are not recommended for hospitalized or 
non-hospitalized COVID-19 patients.2 The use of these 
drugs in COVID-19 has been linked to elevated BG, but 
there is not enough evidence to evaluate health outcomes. 
Studies on camostat mesylate demonstrated decreased BG 
levels which may be a potential alternative antiviral option 
for DM patients; however, there is no current clinical evi-
dence for use in COVID-19.
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Abstract
The goal of this study was to analyze the effect of COVID-19 drugs and biologicals on hyperglycemia. A literature 
search with key terms, such as “COVID-19 drugs and hyperglycemia” and “COVID-19 vaccines and hyperglycemia,” was 
conducted using PubMed through September 2021. The CDC data were referenced for current COVID-19 profile and 
statistics. The NIH COVID-19 guidelines were referenced for updated treatment recommendations. Micromedex and 
UpToDate were used for drug and disease information. Current results suggested that corticosteroids (dexamethasone), 
remdesivir and antivirals (lopinavir and ritonavir) all have the potential to significantly raise blood glucose levels putting 
patients at elevated risk for severe complications. In contrary, hydroxychloroquine is associated with hypoglycemia, and 
tocilizumab decreases inflammation which is associated with improving glucose levels. Other anti-cytokine bioactive 
molecules are correlated with lower blood glucose in patients with and without diabetes mellitus. Ivermectin, used for 
mild COVID-19 disease, possesses the potential for lowering blood glucose. Covishield, Pfizer-BioNTech, and Moderna 
have all been associated with hyperglycemia after the first dose. Individualized /personalized patient care is required for 
diabetic mellitus patients with COVID-19 infection. Improper drug therapy aggravates hyperglycemic conditions and 
other comorbid conditions, leading to increased morbidity and mortality.
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Oral therapy with the antiparasitic drug ivermectin is 
not recommended for use in COVID-19 due to insufficient 
data supporting efficacy.2 Evidence has shown ivermectin 
may decrease BG levels.

Anti-infective and anti-inflammatory drugs (hydroxy-
chloroquine, chloroquine) are not recommended in 
COVID-19.2 Use of these drugs is associated with a 
decreased BG, which theoretically would suggest these 
drugs may be beneficial for DM patients at risk for con-
tracting COVID-19. Hypoglycemia reportedly is a com-
mon adverse effect of hydroxychloroquine.

Azithromycin is not recommended for use in hospital-
ized and non-hospitalized COVID-19.2 Evidence on the 
impact of hyperglycemia is lacking because of mixed 
study results. Since the use of this medication is not rec-
ommended in COVID-19, it is likely appropriate to avoid 
use in DM until further evidence is obtained.

Convalescent plasma is recommended for use in hospi-
talized COVID-19 without impaired immunity.2 The 
impact of BG is unknown. Anti-cytokine biologicals used 
in severe COVID-19 treatment are tocilizumab, anakinra, 
and baricitinib. Evidence has shown each of the biologic 
therapies reduces BG in those with or without DM.3 
Monoclonal antibodies such as bamlanivimab/etesevimab, 
sotrovimab, and carisirivimab/imdevimab are indicated 
for mild to moderate COVID-19 in adults/pediatrics who 
are at high risk for progression to severe disease.2 Data 
regarding the impact on BG is not available for these bio-
logic agents. Common vaccinations like Covishield, 
Pfizer-BioNTech, and Moderna have some association 
with increasing BG post-vaccination, but the elevation is 
transient and usually lowers within 1–7 days.

In conclusion, COVID-19 can worsen DM by uncon-
trolled hyperglycemia, and DM patients are at an increased 

Table 1. COVID-19 treatment impact on blood glucose.

Drug class Drug name Blood glucose Mechanism of action

Corticosteroids Dexamethasone Increase Inhibit multiple inflammatory cytokines resulting 
in decreased edema, fibrin deposition, capillary 
leakage, and migration of inflammatory cells thereby 
suppressing inflammation. Block cytokine storm.

Antivirals Remdesivir Increase Inhibitor of SARS-CoV-2 RNA-dependent RNA 
polymerase, which is necessary for viral replication

Lopinavir/ritonavir Increase Viral protease inhibitor to inhibit viral replication and 
viral cell entryDarunavir/cobicistat Increase

Camostat mesylate Decrease Protease inhibitor blocks viral maturation and viral 
cell entry

Antiparasitic Ivermectin Possible decrease Inhibits the host importin alpha/beta-1 nuclear 
transport proteins, a part of intracellular transport 
processes that viruses hijack to enhance infection 
by suppressing the host’s antiviral response. May 
interfere with attachment of COVID-19 to human 
cell membrane.

Anti-infectives Hydroxychloroquine, 
chloroquine

Decrease Anti-inflammatory and immunomodulatory effects. 
Increases host cell endosomal pH and prevents viral 
entry.

Macrolide 
antibiotic

Azithromycin Increase and 
decrease

Inhibits messenger RNA directed polypeptide and 
protein synthesis. It exerts this activity by binding at 
the 50 S ribosomal subunit

Biologics Convalescent plasma Unknown Contains antibodies to SARS-CoV-2
Anti-cytokine 
biologicals

Tocilizumab Possible decrease Interleukin-6 (IL-6) inhibition. Block cytokine storm.
Anakinra Mediation of cytokine response via interleukin-1 (IL-

1) inhibition
Baricitinib Janus kinase inhibitor; may mediate inflammatory 

response
Monoclonal 
antibodies

Bamlanivimab/etesevimab Unknown Recombinant neutralizing human IgG1 (kappa) 
monoclonal antibody to the spike protein of 
COVID-19

Sotrovimab
Casirivimab/imdevimab

Vaccination Covishield
Pfizer-BioNTech
Moderna

Increase 
(transient)

IM injection formulated to increase immunity to 
COVID-19 infection, allowing prevention of illness

Johnson & Johnson Unknown
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risk for severe COVID-19. Corticosteroids, antivirals, and 
vaccination have been reported to elevate BG. Alternatively, 
some biologics, anti-infectives, and antiparasitic drugs 
may reduce BG. This information may provide alternative 
drug recommendations in patients with uncontrolled BG 
who are at risk for diabetic-related complications. The 
risk/benefit ratio from the healthcare team should be 
applied to this patient population for COVID-19 therapeu-
tic recommendations and prevention.
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