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Abstract

Background: Since 2005, the cardioprotective effects of glucagon-
like peptide 1 receptor agonists (GLP-1 RAs) have garnered atten-
tion. The cardioprotective effect could be an added benefit to the
use of GLP-1 RA. This systematic review and meta-analysis aimed
at summarizing observational studies that recruited type 2 diabetes
individuals with fewer cardiovascular (CV) events before enrolling
in the research.

Methods: Systematically, the databases were searched for observa-
tional studies reporting compound CV events and deaths in type 2
diabetics without having the risk of cardiovascular diseases (CVDs)
compared to other glucose-lowering agents. A meta-analysis was car-
ried out using random effects model to estimate the overall hazard ra-
tio (HR) with a 95% confidence interval (CI). Five studies were found
eligible for the systematic review including a total of 64,452 patients
receiving either liraglutide (three studies) or exenatide (two studies).

Results: The pooled HR for major adverse cardiac event (MACE)
and extended MACE was 0.72 (95% CI: 0.65 - 0.93, I> = 68%) and
0.93 (95% CI: 0.89 - 0.98, 12 = 29%)), respectively. The pooled HR for
hospitalization due to heart failure (HHF) and occurrence of HF was
0.84 (95% CI: 0.77 - 0.91, I> = 79%) and 0.83 (95% CI: 0.75 - 0.94,
I2 = 95%), respectively. For stroke, GLP-1 RA was associated with
a significant risk reduction of 0.86 (95% CI: 0.75 - 0.98, I = 81%).
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There was no significant myocardial infarction (MI) risk reduction
with GLP-1 RA. As for all-cause mortality, the pooled HR for the
occurrence of all-cause mortality was 0.82 (95% CI: 0.76 - 0.88, 1> =
0%). The pooled HR for the occurrence of CV death was 0.75 (95%
CI: 0.65 - 0.85, I = 38%). GLP-1 RA therapy was associated with a
significantly low risk of MACE, extended MACE, all-cause mortal-
ity, and CV mortality. Except for MACE, the heterogenicity among
the studies was low.

Conclusion: We conclude that GLP-1 RA is associated with a low
risk of CV events composites and mortality. The findings support the
cardioprotective effect of GLP-1 RA.

Keywords: Diabetes mellitus; GLP-1 receptor agonist; Exenatide;
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Introduction

Since the approval of exenatide, the first glucagon-like pep-
tide 1 receptor agonist (GLP-1 RA) in 2005 [1], researchers
have been interested in the cardioprotective effect of the new
anti-hyperglycemic drugs. The GLP-1 RA activates GLP-1
receptors on the beta cells leading to increased insulin secre-
tion and decreased inappropriate glucose-dependent glucagon
secretion [2, 3]. Additionally, GLP-1 RA has a potential effect
on reducing body weight by reducing gastric emptying and
increasing satiety [4]. Consequently, GLP-1 RA has become
an attractive choice for the treatment of type 2 diabetes mel-
litus (T2DM) due to the effective reduction of glycosylated
hemoglobin (HbAlc) with a lower risk of hypoglycemia and
increased weight reduction [5]. Therefore, most of the clinical
trials had been directed toward non-inferiority studies [3, 6] to
meet the US FDA-issued guidance and the European Medical
Agency recommendations that focused on the cardiovascular
(CV) [7] safety of the novel drugs [8-10].

The GLP-1 RA group has been shown to not only have
acceptable CV safety profiles in primary analyses but also to
lower the major adverse cardiac events (MACESs) independ-
ent of their effects on hyperglycemia [11]. Therefore, GLP-1
RA is pioneering a new standard of treatment for diabetic pa-
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tients, giving physicians a good chance to improve patients’
CV health while controlling blood glucose levels. Several
mechanisms have been conjectured to interpret the observed
CV risk reduction with GLP-1 RA independent of glycemic
outcomes. Weight reduction and lowering of blood pressure
have been assumed to contribute to the non-glycemic benefits
of GLP-1 RA [12]. Moreover, GLP-1 RA has effective anti-
inflammatory and anti-oxidative stress properties that could be
potential mechanisms for reducing CV risks [13]. Two system-
atic reviews and meta-analyses involving CV outcome trials
showed that GLP-1 RA can reduce a composite of CV events
(MACE) in T2DM patients by 12-14% relative to placebo [14,
15]. Furthermore, several post hoc studies attempted to use
the data provided by the CV outcome trials to investigate the
correlation between the administration of GLP-1 RA and CV
outcomes [16-18].

However, these study trials recruited T2DM patients with
CV events and patients aged more than 65 years. There have
been a few observational studies that have included individu-
als who had fewer CV events in the time leading up to enroll-
ment. For ethical reasons, the comparators to GLP-1 RA were
glucose-lowering drugs such as sulfonylurea, metformin, other
novel groups, or insulin [19-21]. As a result, the purposes of
this study, a systematic review and meta-analysis, are to com-
pile a summary of the findings of observational studies that re-
cruited T2DM patients who have experienced fewer CV events
in the time leading up to their enrollment in the study. The
results of the study would characterize the correlation between
GLP-1 RA and CV health. Moreover, further needed investiga-
tions would be highlighted to settle down the debate about the
CV benefits of GLP-1 RA.

Materials and Methods

This systematic review and meta-analysis research was report-
ed in accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses [22, 23]. Additionally,
the reporting of the meta-analysis of the observational study
followed the Meta-Analysis of Observational Studies in Epi-
demiology standards [24] during the whole course of this re-
search. The phases of processing were carried out in line with
the Cochrane Handbook for Systematic Reviews of Interven-
tions [25] and were demonstrated in the PRISMA flow chart
(Fig. 1) [22].

Search strategy

The systematic research was conducted on these databases:
PubMed, Web of Science (WoS), and Scopus (through which
Embase was searched as well) as well as unpublished articles
placed in the registry ClinicalTrails.gov. Cited references were
assessed and reviewed for inclusion eligibility. The research
was performed in April 2023 on studies from 2005 (the data of
the release of the first GLP-1 RA in the USA) up-to-date. Ob-
servational studies were identified. The database research was
restricted by primary outcomes. The research terms included
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the appropriate keywords with the use of operators and Mesh
terms to restrict the research to inclusion criteria.

Eligibility criteria
Inclusion criteria

The studies were deemed eligible for review if they fulfilled
the inclusion criteria. The inclusion-exclusion criteria were
first searched and further supported by the patients’ charac-
teristics demonstrated in the corresponding table. The studies
were selected based on the following criteria: 1) T2DM who
were routine care patients or diagnosed as HbAlc > 6.5%. 2)
Age of the participants > 18 years. 3) Diabetic patients with no
serious CV events long enough (more than 6 months) before
enrolling in the study including HF, unstable angina, or myo-
cardial infarction (MI). 4) Glomerular filtration rate (GFR) >
30 mL/min/1.73 m? or no end-stage renal disease (ESRD). 5)
Follow-up for study outcomes began on the day after cohort
entry and continued in an “as-treated” approach until the oc-
currence of either of these events whichever came first: treat-
ment discontinuation, switch to or augmentation with a drug
in the comparator class, and the occurrence of a specific study
outcome including death, end of continuous health plan enroll-
ment, or end of the study period.

Exclusion criteria

Articles recruiting patients with the following criteria were ex-
cluded from the study: type 1 DM; secondary DM; malignancy;
ESRD; renal replacement therapy (RRT); human immunodefi-
ciency virus (HIV); solid organ transplant; nursing home ad-
mission at baseline; and the occurrence of one of the follow-
ing high-risk CV events during the 60 days preceding cohort
(study) entrance may operate as confounding and increase the
frequency of CV outcomes: hospitalization for acute MI, coro-
nary revascularization, unstable angina, ischemic or hemor-
rhagic stroke, transient ischemic attack, and heart failure (HF).

Exclusion based on the study article type included: 1)
Preclinical studies. 2) Non-observational study articles were
excluded from the research including randomized controlled
studies (RCTs), narrative reviews, systematic reviews and
meta-analyses, post hoc studies, case studies, commentaries,
editorials, responses, study protocols, reports, conferences, ab-
stracts, and research design articles. 3) Articles are written in
languages other than English.

Outcomes
Primary outcomes

The primary outcomes included time to the first occurrence
of: 1) 3P-MACEs: the time to the first event of CV death, non-
fatal M1, or non-fatal stroke or 4P-MACEs: hospitalization for
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Figure 1. PRISMA flow chart.

unstable angina (HUA). 2) Extended MACEs: MACE plus
coronary revascularization, hospitalization for unstable angina
pectoris, and HF.

Secondary outcomes

The secondary outcomes included time to the first occurrence
of: 1) all CV events; 2) hospitalization for HF; 3) occurrence
of HF; 4) stroke: fatal and non-fatal; 5) MI: fatal and non-fatal;
6) all-cause mortality; and 7) CV death.

Data selection and data extraction

Both XYZ and ABC conducted the screening of the search
results independently. The eligibility criteria were used to
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identify the participants for the research based on the title and
abstract. The complete text of the study was evaluated to de-
termine the eligible articles for the study. Additionally, the bib-
liographic references of the included studies were manually
searched as well. The data were collected and processed on a
spreadsheet. The information that was collected from the data
contained demographic details, age groups, gender, dosage
groups, and the observed estimate. The consensus was used to
settle a dispute on the inclusion of participants in the research.

Assessment of risk of bias

The evaluation of the risk of bias in the results of non-rand-
omized studies of the effects of interventions was carried out
using the Risk of Bias in Non-randomized Studies - of Inter-
ventions (ROBINS-I) [26]. ROBINS-I considers each study as

www.cardiologyres.org



Rahman et al

Cardiol Res.2023;14(4):250-260

o+ SE(log[Hazard Ratio])

0.05T

0.1+

0.151 (8

0.2 t t

e e

S

g

0.2 0.5

\ Hazard Ratio
1

L

2 5

.

Figure 2. Funnel plot of comparison: 9 HR for extended MACE revised, outcome: 9.1 HR for extended MACE. HR: hazard ratio;

MACE: major adverse cardiac event.

an attempt to emulate a hypothetical pragmatic randomized trial.
It covers seven distinct domains through which the bias might
occur including the pre-intervention domain (bias due to con-
founding and bias in the selection of participants into the study),
at intervention domain (bias in classification of intervention),
and post-intervention bias (bias due to deviations from intended
interventions, bias due to missing data, bias in measurement of
outcomes, and bias in selection of the reported results).

Statistical analysis

This meta-analysis was carried out using the Review Manager
(RevMan) computer program [27]. A random effects model
was calculated because heterogeneity between the study is
more likely due to the difference in clinical and methodological
factors. Heterogeneity was assessed using a Cochrane Q and
quantified using the I? statistic [25], which shows the variance
attributable to heterogeneity as a percentage, with P-values be-
low 0.05 considered to indicate significant heterogeneity.

Results
Characteristics of the eligible studies

Applying the search strategy, we recognized 723 records from
the identified databases. After removing 216 duplicated and
417 unrelated records, 90 records were left for retrieval. The
non-retrieved records were 13 and 77 records were left for
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further full-text screening for eligibility. Among the records
screened for eligibility, 71 were excluded for different reasons.
In the end, six studies were selected as eligible for the study
based on the inclusion criteria. The search strategy was sum-
marized in the PRISMA flow chart (Fig. 1).

The eligible studies

Six studies were found eligible for the systematic review. One
study was excluded because the comparator was another GLP-
1 RA medication [28]. Finally, we identified four retrograde
observational cohort studies [19, 20, 29, 30] and one compar-
ator [21] study. Except for the comparative study, the other
studies were data-based depended. Three studies were con-
ducted in the USA, one study was conducted in Denmark, and
one study was conducted in Denmark and Sweden from 2011
to 2022. Three studies investigated liraglutide and two studies
investigated exenatide compared to non-insulin anti-diabetic
agents (Supplementary Material 1, www.cardiologyres.org).
The eligible studies included a total of 504,029 enrolled
participants (patients: 64,452 vs. comparators: 439,577), and
males were 45% (n = 224,590) out of the enrolled participants.
The diabetic patients were more than 18 with the mean popula-
tion belonging to the middle-aged group. The duration of the
diabetic state varied from as low as 9 months to more than 10
years. The HbAlc was 6.5-8.5% in one study [21]. The other
studies did not report the level of HbAlc relying on the identi-
fication of diabetic patients based on ICD-9CM [29]. The basal
metabolic index (BMI) was reported in only one study [30].
The characteristics of the eligible studies are summarized in
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Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% CI
Paul, SK. et al. 2015 [30] -1.1087 0.3093 11.5% 0.33[0.18,0.61] 2015 — =
Svanstrom, H., et al. 2019 [20] -0.1054 0.0413 31.6% 0.90 [0.83, 0.98] 2019 -
Nathan LIR vs GLIM [21] -0.2107 0.1975 18.6% 0.81[0.55, 1.19] 2022 —_—r
Nathan LIR vs GLA [21] -0.3011 0.1899 19.3% 0.74 [0.51, 1.07] 2022 —
Nathan LIR vs SIT [21] -0.3567 0.1925 19.0% 0.70 [0.48, 1.02] 2022 .
Total (95% CI) 100.0% 0.72 [0.56, 0.93] -
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Heterogeneity: Tau? = 0.05; Chi* = 12.62, df =4 (P = 0.01); I = 68% 02 05 2 5

Test for overall effect: Z = 2.50 (P = 0.01)

Favours GLP-1 Favours Comparators

Figure 3. HR of MACE of GLP-1 RA versus comparators. GLA: glargine; GLIM: glimepiride; GLP-1 RA: glucagon-like peptide 1
receptor agonist; HR: hazard ratio; LIR: liraglutide; MACE: major adverse cardiac event; SIT: sitagliptin.
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Figure 4. HR of extended MACE of GLP-1 RA versus comparators. GLP-1 RA: glucagon-like peptide 1 receptor agonist; HR:

hazard ratio; MACE: major adverse cardiac event.

Supplementary Material 1, www.cardiologyres.org.
Sensitivity analysis

A funnel plot is a graphical tool to assess the presence of pub-
lication bias in a meta-analysis. It plots the effect size of each
study against its precision, which is inversely proportional
to the standard error. In this case, the funnel plot shows only
five studies, which is too few to draw any reliable conclusions
about the presence or absence of publication bias according to
the Cochrane Handbook for Systematic Reviews of Interven-
tions. The funnel blot shows that the articles are asymmetri-
cally distributed suggesting publication bias (Fig. 2).

Quantitative data analysis

Concerning the primary outcomes, the pooled hazard ratio
(HR) for MACE was 0.72 (95% CI: 0.65 - 0.93), meaning

that GLP-1 RA therapy was associated with significantly low-
er numbers of events. Heterogeneity among the studies was
moderate (I2 = 68%) (Fig. 3). As far as the extended MACE is
concerned, the pooled HR for extended MACE was 0.93 (95%
CI: 0.89 - 0.98), meaning that GLP-1 RA therapy was associ-
ated with significantly lower numbers of events. Heterogene-
ity among the studies was low (1> = 29%) (Fig. 4).

The secondary outcomes were retrieved from a few stud-
ies. However, only one study reported all CV events between
liraglutide and other comparators including glimepiride, sit-
agliptin, and glargine insulin [21]. Therefore, the three arms
of the study were included in the meta-analysis. The pooled
HR for all CV events was 0.71 (95% CI: 0.60 - 0.83), mean-
ing that GLP-1 RA therapy was associated with significantly
lower numbers of events. No heterogeneity was found among
the arms of the study (I* = 0%) (Fig. 5).

For HF, the pooled analysis was calculated for hospitaliza-
tion for and occurrence of HF subgroups. The pooled HR for
hospitalization for HF (HHF) was 0.84 (95% CI: 0.77 - 0.91),
meaning that GLP-1 RA therapy was associated with a signifi-

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Nathan LIR vs GLA [21] -0.3147 0.1445 344% 0.73[0.55, 0.97] — &
Nathan LIR vs GLIM [21] -0.3425 0.1492 32.3% 0.71[0.53, 0.95] —
Nathan LIR vs SIT [21] -0.3857 0.1468 33.3% 0.68 [0.51, 0.91] —
Total (95% CI) 100.0% 0.71 [0.60, 0.83] R
ity: Chiz = = = - 12 = 0% 1 + t t
Heterogeneity: Chi* = 0.12, df =2 (P = 0.94); I = 0% 02 05 1 ) 5

Test for overall effect: Z = 4.10 (P < 0.0001)

Favours GLP-1RA Favours comparators

Figure 5. HR of all CV evets of GLP-1 RA versus comparators. CV: cardiovascular; GLA: glargine; GLIM: glimepiride; GLP-1 RA:
glucagon-like peptide 1 receptor agonist; HR: hazard ratio; LIR: liraglutide; SIT: sitagliptin.
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Figure 6. HR of HF of GLP-1 RA versus comparators including hospitalization for HF (upper half) and occurrence of HF (lower
half). CV: cardiovascular; GLA: glargine; GLIM: glimepiride; GLP-1 RA: glucagon-like peptide 1 receptor agonist; HR: hazard

ratio; LIR: liraglutide; SIT: sitagliptin.

cantly lower risk for HHF. Heterogeneity among the studies
was moderate (12 = 79%). In addition, the pooled HR for the
occurrence of HF was 0.83 (95% CI: 0.75 - 0.94), meaning that
GLP-1 RA therapy was associated with a significantly lower
risk for the occurrence of HF. Heterogeneity among the studies
was high (I = 95%). The pooled HR for both hospitalization
and occurrence of HF subgroups was 0.84 (95% CI: 0.78 -
0.89). The heterogenicity between the studies of the subgroups
was high (I? = 86%) (Fig. 6).

Given stroke, the pooled HR for the occurrence of stroke
(fatal and non-fatal) was 0.86 (95% CI: 0.75 - 0.98), mean-
ing that GLP-1 RA therapy was associated with a significantly
lower risk for stroke compared to comparators. Heterogeneity
among the studies was moderate (1> = 81%) (Fig. 7).

As for MI, the pooled HR for the occurrence of MI (fatal
and non-fatal) was 0.93 (95% CI: 0.83 - 1.04), meaning that
GLP-1 RA therapy was associated with a non-significantly

lower risk for MI compared to comparators. Heterogeneity
among the studies was moderate (12 = 78%) (Fig. 8).

As for all-cause mortality, the pooled HR for the occur-
rence of all-cause mortality was 0.82 (95% CI: 0.76 - 0.88),
meaning that GLP-1 RA therapy was associated with signifi-
cantly lower risk for all-cause mortality compared to compara-
tors. No heterogeneity among the studies was found (12 = 0%)
(Fig. 9). Moreover, the pooled HR for the occurrence of CV
death was 0.75 (95% CI: 0.65 - 0.85), meaning that GLP-1
RA therapy was associated with a significantly lower risk for
CV death compared to comparators. Heterogeneity among the
studies was low (I> = 38%) (Fig. 10).

Discussion

CVD represents the fundamental cause of morbidity and
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Figure 7. HR of stroke of GLP-1 RA versus comparators. GLP-
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Figure 8. HR of myocardial infarction of GLP-1 RA versus comparators. GLP-1 RA: glucagon-like peptide 1 receptor agonist;

HR: hazard ratio.
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Nathan LIR vs GLA [21] -0.4308 0.2477 2.2% 0.65[0.40, 1.06] I
Nathan LIR vs GLIM [21] -0.478 0.2498 22% 0.62[0.38, 1.01]
Nathan LIR vs SIT [21] -0.4155 0.2429 2.3% 0.66[0.41, 1.06] e
Svanstrom, H., et al. 2019 [20] -0.1863 0.0383 93.3% 0.83[0.77,0.89] .
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Heterogeneity: Chi? = 3.01, df = 3 (P = 0.39); I = 0% 0 r sz 0?5 2 5 3 6

Test for overall effect: Z = 5.50 (P < 0.00001)

Favours GLP-1RA] Favours Comparators

Figure 9. HR of all-cause mortality of GLP-1 RA versus comparators. GLA: glargine; GLIM: glimepiride; GLP-1 RA: glucagon-like
peptide 1 receptor agonist; HR: hazard ratio; LIR: liraglutide; SIT: sitagliptin.

mortality among patients with T2DM in particular. The risk
of CVD in T2DM patients is 2 - 4 times more likely than in
those without diabetes [31]. Moreover, CV causes contribute to
nearly half of the deaths attributed to diabetes in adult patients
[32]. It was reported that adults with diabetes are subject to pre-
mature death related to the diabetes-associated CVD 15 years
earlier than their healthy counterparts [33]. Furthermore, there
is growing evidence in the literature that mortality in diabetic
patients is substantially attributable to CV causes [34]. It was
estimated that about 50% of all death diabetic patients can be
attributed to CVD [35]. Additionally, the annualized death from
CVD event rate in diabetic patients was 1.27/100 person-years
compared to 0.51/100 person-years in nondiabetic subjects [36].
There is mounting evidence that CVD is mostly responsible for
the health problems associated with diabetes including coronary
heart disease, stroke, HF, and peripheral vascular disease as well
as retinopathy, nephropathy, and neuropathy [31, 37]. Therefore,
it is mandatory to focus on CVD in adult patients with diabetes
that could have been already present even before the clinical
diagnosis of diabetes [31]. Considering the detrimental impact
of diabetes as a CV risk-determining factor, there is a growing
interest in controlling CV events in diabetes patients in order to
alleviate the physical, social, and economic burdens on patients
and healthcare providers.

Consequently, the presence of an anti-diabetic drug that is
safe and effective in controlling the glycemic state from one
side and reducing the CV risk from the other would be a cut-
ting edge in the management of T2DM. Among the novel anti-
hyperglycemic agents, GLP-1 RA was observed to have a CV
protective effect in several RCTs [38-40] and post hoc stud-
ies [38-40]. In addition, some observational studies that were
carried out on diabetic patients without recent history, at least
1 year before enrollment in the study, of CV events showed
promising results [19, 21].

The current study showed that GLP-1 RA was associated
with a significantly low composite of CV events including
MACE, extended MACE, and all CV events in observational
studies that applied measures to control confounders. Concern-
ing the individual CV risk factors, GLP-1 RA was found to be
associated with a low risk of HF, HHF, and stroke. Although
GLP-1 RA was found to be associated with a low risk of MI,
the results were not significant. On the other hand, GLP-1 RA
was found to be associated with a low risk of all-cause mortal-
ity and CV mortality with a statistically significant association.
Additionally, the heterogeneity between the studies was null.

It is worth noting that the primary endpoint in the field of
CV disease is a composite endpoint rather than the ideal single
endpoint of the clinical trials. Composite endpoints have been
focused on as a response to the FDA 2008 guidance to per-
mit the conduction of CV outcome trials within a reasonable
time frame [8]. The composite endpoints combine several clini-
cal events that have common pathophysiological ground and
similar beneficial outcomes. One advantage of using composite
endpoints is that more events can be ascertained. Consequently,
statistical power and precision are empowered [41]. Addition-
ally, composite endpoints of mortality such as all-cause mor-
tality and CV mortality are attractive endpoints because mor-
tality can be determined without outcome ascertainment bias
[42]. Therefore, both composite mortality endpoints are used in
clinical trials to assure that any observed reduction in all-cause
mortality would not be nullified by CV mortality [43]. Conse-
quently, the current study focused on the most common primary
composite endpoints namely MACE and extended MACE as
well as all-cause mortality and CV mortality. In addition, indi-
vidual outcomes such as stroke and MI have been included in
the data analysis. Furthermore, HHF and the occurrence of HF
have been analyzed separately because of the lack of justifica-
tion to be included in the composite outcome [41].

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Nathan LIR vs GLA [21] -0.844 0.3906 2.9% 0.43[0.20, 0.92] ——
Nathan LIR vs GLIM [21] -0.5798 0.4115 2.6% 0.56 [0.25, 1.25] I E— [
Nathan LIR vs SIT [21] -0.844 0.3906 2.9% 0.43[0.20, 0.92] e
Svanstrom, H., et al. 2019 [20] -0.2485 0.07 91.5% 0.78 [0.68, 0.89] .
Total (95% Cl) 100.0% 0.75 [0.65, 0.85] L 2
Heterogeneity: Chi? = 4.87, df = 3 (P = 0.18); I = 38% :0'1 032 0?5 é g 10:

Test for overall effect: Z = 4.37 (P < 0.0001)
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Figure 10. HR of CV death of GLP-1 RA versus comparators. CV: cardiovascular; GLA: glargine; GLIM: glimepiride; GLP-1 RA:
glucagon-like peptide 1 receptor agonist; HR: hazard ratio; LIR: liraglutide; SIT: sitagliptin.
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For the composite endpoints, several studies reported the
association between GLP-1 RA and the reduction of MACE and
extended MACE. An earlier nested case-control study conclud-
ed that liraglutide, GLP-1 RA, was associated with composite
endpoint reduction in diabetic patients [44]. In the LEADER
study, liraglutide was associated with a low risk of composite
endpoints compared to standard care therapy [45]. However,
although lixisenatide, another GLP-1 RA member, was associ-
ated with a reduced risk of composite endpoints compared to the
standard of care therapy in the ELIXA study, the result was sta-
tistically non-significant [46]. Both ELIXA and LEADER were
designed basically as non-inferiority studies. Moreover, the
diabetic patients enrolled in these studies were at a high risk of
CVD. Therefore, the results of our study which included obser-
vational studies enrolling diabetic patients with no history of CV
events long enough before the initiation of the study, provide
evidence that GLP-1 RAs were associated with actual reduction
in composite endpoints, MACE and extended MACE, thus stat-
ing the CV protective impact of GLP-1 RA.

Another composite endpoints analysis in this study includ-
ed all-cause mortality and CV mortality. A recent systematic re-
view study including 21 clinical trials found that GLP-1 RA was
associated with a low risk of all-cause mortality and CV death
[47]. Another systemic review including eight CV outcomes
trials concurred that all-cause mortality and CV death are sig-
nificantly reduced in diabetic patients who initiated GLP-1 RA
therapy. Our study ascertained that GLP-1 RA has a powerful
influence on reducing the risk of death in patients with T2DM.

Individual risk factors had been investigated as well. A
systematic review and meta-analysis showed that GLP-1 RA
reduced HHF significantly with no heterogenicity between the
studies [3]. However, one observational study found that GLP-1
RA reduces the risk of HHF [30] and another study concluded
the opposite [48]. This study confirmed the positive association
of GLP-1 RA with the reduction of the risk of HHF. In addition,
this study found that the occurrence of HF was reduced in adult
patients with diabetes who received GLP-1 RA. Liraglutide was
concluded to reduce the risk of non-fatal stroke and MI in dia-
betic patients with a marked reduction in renal function versus
standards of care therapy as a placebo [49]. Another randomized
study enrolling diabetic patients with and without CVD con-
cluded that GLP-1 RA (exenatide) showed no significant differ-
ence to placebo group patients [50]. A deep insight into another
randomized study showed that liraglutide, GLP-1 RA, was not
significantly associated with a low risk of non-fatal MI or stroke
[51]. However, these two randomized studies were designed as
non-inferiority studies and were not focusing on the impact of
GLP-1 RA on CV health. The findings of our study found that
GLP-1 was associated with a significant reduction of stroke and
MI. Therefore, this study assumed the protective influence of
GLP-1 RA on CV health.

Strengths and limitations

One important aspect of this study is that participants who had
no history of CV events for an adequate amount of time be-
fore the start of the observational studies were included. The
observational studies that sought to directly evaluate the real

Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™

influence of the innovative anti-hyperglycemic medicine on
CV health were the primary focus of this systematic review, as
opposed to the randomized non-inferiority trials. Because the
comparison drugs were either standard or other novel anti-hy-
perglycemic medications, which may also have potential CV
protective effects, the extent of GLP-1 RA’s cardioprotective
effect cannot be overstated.

The main limitation of this study is the fewer numbers of
the eligible studies included in this review. It is believed that
the main reason for the paucity of the eligible criteria is that
inclusion criteria were numerous and specific. Consequently,
not all the studies had the relevant data that we were looking
for. However, the information provided by these studies can-
not be ignored. Moreover, the meta-analysis for HF included
only two studies. Therefore, the studies highlighted the need
for more research on this specific aspect.

Conclusion

GLP-1 RA is a novel class of glucose-lowering medications
for T2DM. In addition to the effective antidiabetic impact,
GLP-1 RA has CV protective potential. The summation of
several observational studies provides supportive evidence
for this assumption. Concerning the major adverse outcomes
(MACE), GLP-1 RA is proven promising in reducing the risk
of composite CV events. Additionally, GLP-1 RA can play an
important role in extending life because they significantly re-
duce diabetes-associated mortality as well as CV-associated
mortality. Therefore, GLP-1 RAs are promising class of anti-
diabetic medications. Further RCTs enrolling T2DM patients
with no history of CVD are needed to establish the CV protec-
tive potentials of GLP-1 RA.
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