
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



lable at ScienceDirect

Diabetes & Metabolic Syndrome: Clinical Research & Reviews 14 (2020) 683e685
Contents lists avai
Diabetes &Metabolic Syndrome: Clinical Research & Reviews

journal homepage: www.elsevier .com/locate/dsx
COVID-19 and diabetes mellitus: A need for prudence in elderly
patients from a pooled analysis

Rupak Desai a, *, Sandeep Singh b, Tarang Parekh c, Sonali Sachdeva d,
Rajesh Sachdeva a, e, f, Gautam Kumar a, g

a Division of Cardiology, Atlanta VA Medical Center, Decatur, GA, USA
b Division of Epidemiology, Biostatistics, and Bioinformatics, Amsterdam University Medical Center, Amsterdam, Netherlands
c Department of Health Administration and Policy, George Mason University, Fairfax, VA, USA
d Department of Medicine, Lady Hardinge Medical College, New Delhi, India
e Division of Cardiology, Medical College of Georgia, Augusta, GA, USA
f Division of Cardiology, Morehouse School of Medicine, Atlanta, GA, USA
g Division of Cardiology, Emory University School of Medicine, Atlanta, GA, USA
a r t i c l e i n f o

Article history:
Received 2 May 2020
Received in revised form
9 May 2020
Accepted 10 May 2020

Keywords:
COVID-19
Diabetes mellitus
Type-2 diabetes
Prevalence
Antidiabetic treatment
Elderly
* Corresponding author.
E-mail addresses: drrupakdesai@gmail.com, rdesa

https://doi.org/10.1016/j.dsx.2020.05.021
1871-4021/© 2020 Diabetes India. Published by Elsev
a b s t r a c t

Objective: The objective of this study was to evaluate the pooled estimate of diabetes prevalence in
young (<50 years) versus elderly (>50 years) COVID-19 cohorts.
Methods: Studies published between December-2019 and March-2020 reporting demographic and
clinical characteristics of COVID-19 cases were identified. A total of 11 studies included accounting for
2084 COVID-19 patients.
Results: The overall prevalence of diabetes in COVID-19 patients with a mean age>50 years was 13.2%,
whereas studies with relatively younger patients (mean age <50 years) had a pooled prevalence of 9.0%
Conclusion: The overall prevalence of diabetes in COVID-19 patients was found to be 13.2% with studies
including relatively elderly patients showing higher rates of diabetes. The intermingled effects of dia-
betes with other cardiovascular comorbidities warrant age-specific outcomes data including the impact
of ongoing antidiabetic treatment.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

As of April 28, 2020, novel coronavirus disease 2019 (COVID-19)
has accounted for the death of around 217,000 people worldwide.
Upcoming reports have suggested that patients with COVID-19
infection have a high burden of complications [1], and underlying
comorbidities like cardiovascular conditions, diabetes, and hyper-
tension, and cancer [2]. A recent meta-analysis of studies published
in China reported a pooled diabetes prevalence of 10.3% among
patients infected with Severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) [3]. Furthermore, COVID-19 patients with
adverse outcomes have a diabetes rate ratio of 2.26 (95% CI
1.47e3.49) compared to those with a favorable outcome [3]. Age
has been suggested to be one of the important drivers of COVID-19
related mortality with a rate of 7.8% among elderly (>80 years)
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versus 0.0016% in children (aged � 9 years) [4]. These figures
suggest that the presence of diabetes in the elderly COVID-19
population could add-up to the worse outcomes. However, data
on age-specific diabetes prevalence in COVID-19 patients remains
unknown. Therefore, we sought to evaluate the pooled estimate of
diabetes prevalence in young (<50 years) versus elderly (>50 years)
COVID-19 cohorts.

2. Methods

From a literature review using PubMed, Scopus and Web of
Science until March 2020, all eligible studies reporting frequency of
diabetes mellitus were included. Random effects models were ob-
tained, and I2 statistics were used to analyze heterogeneity. I2> 50%
was considered moderate heterogeneity. A total of 11 studies
included accounting for 2084 COVID-19 patients. Of these, the
studies with a mean age of less than 50-years consisted of 1365
patients while cohorts with a mean age of>50-years included 107
patients.
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Fig. 1. Pooled prevalence of diabetes mellitus in COVID-19.
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3. Results

The overall prevalence of diabetes in studies including COVID-19
patients with a mean age >50 years was 13.2% [95% CI 9.7%e17.1%,
I2 ¼ 53%], whereas studies with relatively younger patients (mean
age <50 years) had pooled prevalence of 9.0% [95% CI 5.1%e13.5%,
I2 ¼ 63%] (p < 0.001) (Fig. 1). This meta-analysis revealed that the
elderly COVID-19 population had a significantly higher burden of
diabetes than the younger cohort (13.2% vs. 9.0%). This rate remains
higher than the overall rate earlier studies have estimated (13.2% vs.
10.3%).
4. Discussion

Studies from China and Italy have suggested older age and un-
derlying health conditions to be major risk factors for severe
COVID-19 disease. Consistently, a report from the United States also
revealed that among 457 intensive care unit admissions, a majority
(78%) of them occurred in older patients or patients with pre-
existing comorbidities [5]. Previous studies on SARS-CoV reported
that the presence of cardiac disease and diabetes could increase the
risk of death by two folds as much as other risk factors [6]. Elderly
patients with a high burden of diabetes may also have other un-
derlying cardiovascular conditions. A study by Shi et al. suggested
that COVID-19 patients with the underlying cardiovascular disease
might also be susceptible to acute cardiac injury that could
potentially increase the risk of in-hospital mortality [7]. Further-
more, older age is a major risk factor for the occurrence of ar-
rhythmias, which could have an additive worse effect with the
presence of diabetes, a chronic inflammatory state.

It has been noted that COVID-19 patients have hyper-
inflammatory syndrome characterized by fulminant and fatal
hypercytokinaemia [8], which could predispose elderly patients
with diabetes towards malignant arrhythmias. Elderly with
diabetes often have concomitant hypertensionwhich could require
Angiotensin-converting enzyme-2 (ACE2) inhibitors (ACEIs) and
angiotensin receptor blockers (ARBs). These medications have a
debatable role in increasing the susceptibility for COVID-19 infec-
tion and related outcomes. ACE2 has been identified as one of the
major receptors for SARS-Cov-2, which is also widely expressed in
the pancreas [9]. Similarly, Dipeptidyl peptidase-4 (DPP-4) is re-
ported as a primary receptor in MERS-CoV, however, its role in
SARS-CoV-2 has not yet established [9]. With such limited knowl-
edge, it is imperative to identify whether patients with diabetes
who are on ARBs/ACEIs or any other anti-diabetic drugs exacerbate
COVID-19 prognosis.

While we are still searching for drugs to cure COVID-19, one
controversial treatment option relevant to patients with diabetes is
hydroxychloroquine, which is widely used for malaria and auto-
immune diseases. Several trials have shown that hydroxy-
chloroquine decreased HbA1c level in decompensated diabetes
patients [10], although, the exact mechanism remains unclear.
Given the indirect effect of hydroxychloroquine in diabetes, and the
possible role of ACE2 and DPP-4 in SARS-CoV2, caution is warranted
when treating COVID-19 patients with diabetes. It is also conceiv-
able that acute decompensated diabetes would severely hinder
COVID-19 care and prognosis, especially among the geriatric
population.
5. Conclusion

Concisely, it is essential to acknowledge that the prevalence of
diabetes in elderly COVID-19 patients remain significantly higher.
Considering the intermingled effects of diabetes with other car-
diovascular comorbidities, age-specific outcomes data are war-
ranted including the impact of underlying cardiovascular
conditions and ongoing antidiabetic treatment on COVID-19
prognosis.
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