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The impact of preadmission/prediagnosis use of GLP-1
receptor agonists on COVID-19 mortality in patients with
diabetes: A systematic review and meta-analysis

1 | INTRODUCTION

From the onset of the coronavirus disease 2019 (COVID-19)
pandemic, there has been considerable interest in exploring the
potential of repurposing antidiabetic drugs with anti-inflammatory
properties to improve the outcomes of patients with COVID-19.1
Among these drugs, glucagon-like peptide-1 (GLP-1) receptor
agonists have emerged as promising candidates owing to their
potential to alleviate inflammation. Previous studies have reported
the potential of GLP-1 receptor agonists to lower the levels of
C-reactive protein and interleukin-6, both of which have prognostic
significance in patients with COVID-19.2”7 However, further clinical
evidence is needed to fully establish the efficacy of GLP-1 receptor
agonists in this population of patients. Therefore, our objective is to
conduct an updated systematic review and meta-analysis of
covariate-adjusted real-world studies to evaluate the impact of
preadmission/prediagnosis use of GLP-1 receptor agonists on the risk
of mortality in patients with COVID-19 and diabetes.

2 | METHODS

This systematic review adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) statement.®

2.1 | Literature screening

We conducted a systematic literature search of electronic databases
(PubMed, Web of Science, Scopus) and preprint servers (medRxiv,
Research Square, SSRN) without any language restrictions, aiming to
identify studies that included human subjects. The search spanned
from the beginning of available records until May 20, 2023. We
employed a comprehensive search strategy using relevant keywords
and MeSH terms—"COVID-19,” “SARS-CoV-2,” “GLP,” “glucagon,”
“antidiabetic,” and “glucose-lowering.” Additionally, we manually
searched the references of relevant articles for additional studies.

2.2 | Study selection

The literature screening process was conducted independently by two
investigators (CSK and SSH) to identify eligible studies. The inclusion
criteria for this systematic review were limited to observational studies
that provided information on the risk of COVID-19-associated
mortality in patients who had used GLP-1 receptor agonists before
COVID-19 hospital admission or diagnosis, compared to those who
had not used them. These studies were required to report adjusted
mortality estimates in the form of odds ratio, hazard ratio, or relative
risk, along with their corresponding 95% confidence intervals.
Excluded from consideration were studies that reported non-
adjusted mortality estimates, as well as comments, case reports,
conference papers, animal experiments, letters, and review articles

that lacked original data.

2.3 | Study outcome

The primary outcome of interest was COVID-19-associated mortality.

2.4 | Data extraction

Data extraction was carried out by two investigators (CSK and DSR),
who extracted important characteristics from each study. In cases
where there were disagreements in the data extraction process, the

investigators resolved them through discussion and consensus.

2.5 | Risk of bias assessment

The methodological quality of the observational studies included in
the review was evaluated using the Newcastle-Ottawa Scale. This
scale categorized the studies as low, moderate, or high quality based
on assigned scores of 0-5, 6-7, and 8-9, respectively. The

assessment of study quality was conducted independently by two
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investigators (CSK and SSH), who resolved any conflicts through

discussion and consensus.

2.6 | Statistical analysis

The meta-analysis was conducted using the random-effects model to
estimate the pooled odds ratio of mortality in COVID-19 patients who
received GLP-1 receptor agonists before admission or diagnosis
compared to those who did not. The analysis provided 95% confidence
intervals to assess the precision of the findings. Heterogeneity among
the included studies was evaluated using I? statistics and the x? test,
with significant heterogeneity defined as I>>50% and a p <0.10,

respectively. All statistical computations were performed using Meta

XL, version 5.3 (EpiGear International, Queensland, Australia).

3 | RESULTS

We identified a total of 1370 potential studies through our
systematic literature search, and after removing duplicates, 918
unique records remained. Following the screening of titles and
abstracts, 12 articles were selected for full-text review. Figure 1
illustrates the flow diagram of the study selection process. Eventually,

9-17

nine studies met the eligibility criteria and were included in the

analysis. Table 1 provides a detailed overview of the characteristics

Identification of studies via databases and registers 1
= Records identified from
o databases Records removed before screening:
®
;.2 Scopus (n = 563) —»| Duplicates records removed (n = 452)
= Web of Science (n = 318) *manual screening on every search
35 PubMed (n = 402) result is done
Preprints (n = 87)
A4
Records excluded
Records screened ) (n=906)
(n=918) *manual screening on every
search result is done
\4
Reports sought for retrieval
Scopus (n = 3) Reports not retrieved
> Web of Science (n = 1) > (n=0)
= PubMed (n =7)
o Preprints (n = 1)
G
(7]
A4
Reports assessed for eligibility
Reports excluded:
Scopus (n = 3) . Unadjusted estimates (n = 3)
Web of Science (n = 1) v
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FIGURE 1 Flow diagram of study selection.
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TABLE 1

Mortality

Adjusted

GLP-1 RA users Non-GLP-1 RA

(n/N; %)

Age (median [IQR]/
mean [SD])

Total number
of patients

NOS

estimate (95% Cl) Covariates adjustment

users (n/N; %)

Study design

Country

Study & year

and antidiabetic medications, use of

remdesivir, comorbidities

8

Age, sex, children, country of birth, income level,

0.91
(0.79-1.04)

RR=

28/152 (18.4)  974/2823 (34.5)

=76

GLP-1 RA users

Sweden Retrospective 2975

Ferrannini

education level, living alone, residence in

Stockholm, comorbidities, use of

(67-83)
Non-GLP-1 RA

database review

et al.® (2022)

cardiovascular medications, concomitant use

of other glucose-lowering drugs

66 (58-74)

users

Age, sex, concomitant use of other glucose-

1.33
(0.64-2.77)

OR=

10/216 (4.6) 157/1707 (9.2)

=629

GLP-1 RA users
All patients

Retrospective 1923

Italy

Mannucci

lowering drugs, comorbidities

69.2

database review

et al.*¢ (2022)

8

Age, sex, duration of diabetes, Drug Derived

0.91
(0.78-1.06)

OR=

482/22,925 (2.1)

238/

Retrospective 24,850 GLP-1 RA

Italy

Foresta

Complexity Index, comorbidities

1925 (12.4)

65.6 (10.1)

Non-GLP-1 RA

users

database review

etal.l” (2023)

OpenAccess

72.5(12.2)

users

RESEARCH LETTER

Abbreviations: Cl, confidence interval; COVID-19, coronavirus disease 2019; GLP-1 RA, glucagon-like peptide-1 receptor agonist; IQR, interquartile range; NOS, Newcastle-Ottawa Scale; OR, odds ratio; RR,

risk ratio; SD, standard deviation

of the included studies.””*” Among the nine included studies’*” that
examined the impact of preadmission/prediagnosis use of GLP-1
receptor agonists on the risk of mortality in patients with COVID-19
and diabetes, all of them were retrospective in nature. One study was
multicentered,” while the others were database reviews.'®'” The
quality assessment of the studies, as measured by the Newcastle-
Ottawa Scale, ranged from moderate to high, with scores ranging
from 7 to 8 (Table 1).

The meta-analysis of the nine studies’*”

revealed significant
reduction in the odds of mortality with preadmission/prediagnosis
use of GLP-1 receptor agonists relative to non-use of GLP-1 receptor
agonists in COVID-19 patients with diabetes. The combined analysis
of the included studies (Figure 2) shows a pooled odds ratio of 0.83
(95% confidence interval: 0.72-0.97), indicating a beneficial effect of

GLP-1 receptor agonists on mortality.

4 | DISCUSSION

To our knowledge, this systematic review and meta-analysis is the
first to comprehensively summarize observational studies that have
adjusted for covariates and examined the association between the
use of GLP-1 receptor agonists before admission or diagnosis and the
risk of mortality in patients with COVID-19 and diabetes. Our
findings revealed significant mortality benefits with the preadmission
use of GLP-1 receptor agonists, which should encourage further
investigations through randomized controlled trials.

Some researchers have discussed the potential repurposing of
GLP-1 receptor agonists for the treatment of COVID-19, citing
their ability to exert a pulmonary protective effect by stimulating
the angiotensin-converting enzyme 2 (ACE2)/Angiotensin (1-7)/
MasR axis.!® Indeed, animal models of lung injury have shown that
GLP-1 receptor agonists can mitigate pulmonary inflammation,
reduce cytokine production, and preserve lung function.'? Besides,
GLP-1 receptor agonists can exert a favorable influence on gut
microbiome composition by enriching Bacteroidetes, which is
involved in lipopolysaccharide biosynthesis. This effect may play
arole in averting the activation of proinflammatory pathways (such
as Toll-Like Receptor 4-Nuclear Factor Kappa B) due to endotox-
emia.?® In addition, GLP-1 receptor agonists can prevent or reduce
the sustained hyperglycemia resulting from systemic inflammation
related to COVID-19.%*

Nevertheless, the use of GLP-1 receptor agonists is not without
risks; GLP-1-based therapies have been notoriously linked to
gastrointestinal side effects, including nausea, vomiting, and diarrhea,
which may complicate gastrointestinal symptoms in patients with
COVID-19.22 In addition, the use of GLP-1 receptor agonists have
been infrequently associated with the development of acute kidney
injury, particularly in patients with severe gastrointestinal adverse
effects. The development of acute kidney injury in patients with
COVID-19 has been associated with an increased risk of mortality.?®
Consequently, while the potential benefits of GLP-1 receptor
agonists in mitigating the severity of COVID-19 are intriguing,
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FIGURE 2 The forest plot displays the pooled odds ratio for all-cause mortality with the preadmission/prediagnosis use of GLP-1 receptor
agonists relative to non-use of GLP-1 receptor agonists in patients with COVID-19 and diabetes. Each horizontal line represents an individual
study, with the square symbol indicating the point estimate of the treatment effect and the horizontal line extending from the square
representing the confidence interval. The diamond at the bottom represents the overall summary effect estimate, with its width indicating the
confidence interval. Studies favoring the intervention are to the left of the vertical line of no effect, while those favoring the control are to the
right. The size of the square indicates the weight of each study in the analysis. Heterogeneity statistics are also included to assess variations in
treatment effects across different studies. GLP-1, glucagon-like peptide-1.

clinicians must exercise caution and carefully weigh the potential
risks, particularly in patients with a predisposition to gatrointestinal
issues and renal complications.

It is essential to recognize the inherent limitations of the
retrospective design employed in the studies included in our
systematic review and meta-analysis. This design may restrict the
generalizability of the findings to a certain extent. Furthermore, our
analysis specifically focused on the impact of the use of GLP-1
receptor agonists before admission or diagnosis in patients with
COVID-19. Therefore, the effects of initiating GLP-1 receptor
agonists as a new treatment in individuals with COVID-19 cannot
be inferred from our analysis. Furthermore, the included studies did
not segregate the analysis based on the individual GLP-1 receptor
agonists used, and this specific information was not provided within
the scope of the available data. Consequently, we are unable to
investigate potential variations introduced by different GLP-1
receptor agonists.

5 | CONCLUSION

While the positive findings with the use of GLP-1 receptor agonists in
patients with COVID-19 and concurrent diabetes are encouraging,
clinicians are recommended not to prescribe GLP-1 receptor agonists
solely for the purpose of improving the prognosis of this population
of patients before the publication of more solid evidence from
randomized controlled trials. Nonetheless, prescribing GLP-1 recep-

tor agonists amid the COVID-19 pandemic should not be

discouraged, as they can provide both cardioprotective and reno-

protective benefits in patients with type 2 diabetes.?*?°

KEYWORDS
dulaglutide, liraglutide, lixisenatide, SARS-CoV-2, semaglutide
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