v. 4, n. 96, 2024

Acceptance date: 04/11/2024

All content in this magazine is
licensed under a Creative Com-
mons Attribution License. Attri-

bution-Non-Commercial-Non-
@ @@@ Derivatives 4.0 International (CC
BY-NC-ND 4.0).

IMPACT OF GLP-1
RECEPTOR AGONISTS
ON THE MANAGEMENT
OF DIABETIC
RETINOPATHY:
NEUROPROTECTIVE
EFFECTS AND
ASSOCIATED RISKS

Virginia Gomes Fernandes
Universidade do Oeste Paulista (UNOESTE)
Jau - SP

Nicolly Beatriz Talarico de Morais
Universidade Positivo (UP), Curitiba - PR

Ana Jilia Mello Benincd Coelho
Faculdade Brasileira Multivix Vitéria
(MULTIVIX), Vitéria - ES

Ana Paula Moro
Universidade Estadual do Oeste do Parand
(UNIOESTE), Francisco Beltrao - PR

Igor Furtado Lopes
Universidade Vila Velha (UVV)
Vila Velha - ES

Mirian Alejandra Torres Cardenas
Universidade Federal de Roraima (UFRR)
Boa Vista - RR

Gabriela Godinho Rezende

Faculdade de Medicina da Universidade
Federal de Juiz de Fora (UFJF)

Juiz de Fora - MG

Gustavo Caltran Nonato de Oliveira
Pontificia Universidade Catdlica de Sao Paulo
(PUC-SP), Sorocaba - SP

-, -



Loren Ferrarezi
Universidade de Marilia (UNIMAR)
Marilia - SP

Arthur Junqueira Ferreira Santos
Universidade de Marilia (UNIMAR)
Marilia - SP

Lucas Manrique
Universidade Federal de Géias (UFGO)
Goiania - GO

Thaisa Oliveira Folha Piscoya
Faculdade Pernambucana de Satude (FPS)
Recife - PE

Guilherme de Mendonga Senra
Faculdade Sao Leopoldo Mandic
(SLMANDIC)

Campinas - SP

Abstract: Diabetic retinopathy (DR) is
one of the most common and impactful
complications of type 2 diabetes (T2DM), often
leading to vision loss. With the advancement
of DM2 therapies, GLP-1 receptor agonists
(GLP-1RAs) have been evaluated not only for
glycemic control, but also for their potential
effects on DR. This review investigated the
therapeutic effects, mechanisms of action
and risks of GLP-1RAs in the management
of DR. Relevant studies published between
2018 and 2023 were analyzed, including
clinical trials, animal studies and systematic
reviews. The results indicate that GLP-1RAs
have neuroprotective and anti-inflammatory
effects on the retina, contributing to vascular
integrityand reducingblood leakage. However,
in some cases, such as with semaglutide, it was
observed that the rapid decrease in glycemia
can exacerbate DR in patients with inadequate
glycemic control. It is concluded that GLP-
1RAs can be effective in the management
of DR, as long as treatment is carefully
monitored to avoid worsening. More long-
term studies are needed to define guidelines
that maximize the benefits and minimize the
risks for patients with DM2 and DR.
Keywords: Diabetic Retinopathy; GLP-1 Re-
ceptor Agonists; Type 2 Diabetes Neuropro-
tection.

INTRODUCTION

Diabetic retinopathy (DR) is one of the
most prevalent and impacting microvascular
complications of type 2 diabetes mellitus
(DM2) and is responsible for a high rate
of vision loss among adults around the
world. This condition arises due to chronic
hyperglycemia, which leads to progressive
neurovascular degeneration of the retina
and can progress to severe forms, such as
proliferative retinopathy (PR), characterized
by the formation of anomalous blood vessels
in the retina, which significantly increase the
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risk of blindness (Tang et al., 2018). In this
context, with the severe impact that PR has
on patients’ quality of life and on healthcare
systems, research into interventions that can
slow down the progression or reduce the risk
of developing this ocular complication has
become essential (Saw et al., 2019).

With the advancement of new classes of
drugs for DM2, GLP-1 receptor agonists (GL-
P-1RAs) have gained prominence not only for
their hypoglycemic effect, but also for their
potential influence on other complications of
diabetes, including DR (Liu et al., 2023). Re-
cent studies have sought to evaluate the role
of GLP-1RAs in modulating DR, with some
evidence suggesting that these agents may of-
fer protection to the retina through neuropro-
tective and antioxidant effects, as well as con-
tributing to the reduction of vascular leakage
and retinal neurodegeneration associated with
DR (Saw et al., 2019). However, the results are
still controversial: while some GLP-1RAs have
been associated with potential benefits for the
retina, others, such as semaglutide, have reve-
aled an increased risk of retinal complications
in certain clinical contexts (Wai et al., 2023).

The meta-analysis conducted by Tang et al.
(2018) compared the risk of DR events associa-
ted with different hypoglycemic agents, inclu-
ding GLP-1RAs. The authors found a neutral
association between GLP-1RAs and the risk
of DR, although they noted that sulfonylure-
as showed a significantly increased risk of DR
progression, indicating that some agents may
be more suitable for patients with DR compa-
red to others (Tang et al., 2018). Complemen-
tarily, Saw et al. (2019) investigated the new
therapeutic options for T2DM, reporting that
while most non-insulin antihyperglycemic
agents showed neutral or beneficial effects on
DR, semaglutide showed an association with
retinal complications. These findings suggest
that the choice of antihyperglycemic agents
may impact the development and progression
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of DR, especially in patients who already show
signs of ocular complications.

To further evaluate the role of GLP-1RAs in
DR, Liu et al. (2023) conducted a comprehen-
sive review, suggesting that these agents may
be considered a promising therapeutic option
for patients with early DR, since they have
neuroprotective effects and may contribute to
the integrity of the blood-retinal barrier, re-
ducing oxidative stress and inflammation (Liu
et al., 2023). These data point to the potential
use of GLP-1RAs as an intervention to slow
down the progression of DR, especially in pa-
tients with high cardiovascular risk or asso-
ciated microvascular complications (Perais et
al., 2023).

This study aims to review the current
scientific literature on the effects of the
use of GLP-1 receptor agonists in diabetic
retinopathy, in order to understand the
efficacy, limitations and possibilities of these
agents in the management of DR in patients
with type 2 diabetes.

METHODOLOGY

This integrative review was conducted with
the aim of synthesizing and analyzing the most
relevant studies related to the use of GLP-1
receptor agonists in the management of DR
in patients with type 2 diabetes. Initially, an
extensive search was carried out in academic
databases, including PubMed, EMBASE and
the Cochrane Central Register of Controlled
Trials, using search terms related to the use of
GLP-1RAs and diabetic retinopathy.

The inclusion criteria defined for this re-
view included studies published between 2018
and 2023, available in English or Portuguese,
which addressed therapeutic effects, mecha-
nisms of action, adverse effects or impact on
the progression of diabetic retinopathy. Stu-
dies that did not present specific data on GL-
P-1RAs or that exclusively addressed other
classes of diabetes medication were excluded.
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After the initial search, 87 potentially
relevant studies were identified. The titles and
abstracts of these studies were then reviewed
to check that they met the inclusion criteria,
and those that clearly did not meet the criteria
were excluded. The remaining studies were
subjected to a full analysis, assessing in detail
the contributions of each one to the objectives
of the review.

After careful analysis, 7 studies were selected
as the most relevant for this integrative review.
These studies were chosen based on their
relevance to the main topics of interest, such as
the effects of GLP-1RAs on DR, mechanisms
of action in the retinal environment, possible
adverse effects and comparisons with other
classes of hypoglycemic drugs.

Synthesizing the results of these studies
has provided a comprehensive understanding
of the role of GLP-1RAs in the treatment of
diabetic retinopathy, addressing both the
potential benefits and the limitations and
needs for future research into this therapeutic
approach.

RESULTS

The analysis of the selected studies on the
impact of GLP-1 receptor agonists (GLP-
1RAs) on diabetic retinopathy (DR) shows
both potential benefits and limitations. The
findings present a diversity of methodological
approaches, including retrospective cohort
studies, clinical trials, experimental analyses in
animal models and systematic reviews. These
studies address, from different perspectives,
the efficacy of GLP-1RAs in controlling the
progression of DR, as well as their molecular
mechanisms of action in the diabetic
retina, especially in terms of neurovascular
protection.
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DISCUSSION

In the retrospective study by Joo et al.
(2024), the comparison between patients who
used GLP-1RAs and those who used SGLT-2
inhibitors (SGLT-2I) did not show a significant
association between the use of GLP-1RAs and
worsening of DR, with progression rates of
2.3% and 2.8% for each group, respectively.
The study showed that GLP-1RAs do not
present a greater risk of worsening than
SGLT-2Is, suggesting safety in the choice of
GLP-1RAs for patients with DR. However, as
this study did not address specific molecular
mechanisms, it leaves open how GLP-1RAs
may affect the retina in biochemical and
structural terms (Joo et al., 2024).

In a complementary way, the work by
Vilsbell et al. (2018), when analyzing data
from the SUSTAIN clinical trials, highlights
a potential risk of complications in DR
with the use of semaglutide, especially in
patients with pre-existing DR and inadequate
glycemic control. The results showed that
the rapid reduction in glycated hemoglobin
(HbA1lc) with semaglutide can worsen DR,
an effect that is also known with insulin use.
These findings highlight the importance
of careful monitoring and adjustments to
the pace of glucose reduction, particularly
for semaglutide. Although semaglutide has
shown beneficial effects for diabetes control,
the risk of worsening DR in certain contexts
highlights the need for further studies specific
to each GLP-1 agent (Vilsbell et al., 2018).

In animal model studies, Shu et al. (2019)
and Wei et al. (2022) explored the molecular
mechanisms of GLP-1RAs in the retina,
showing evidence of neuroprotection and
protection of the blood-retinal barrier (BRB).
Shu et al. (2019) demonstrated that liraglutide
prevents synaptic neurodegeneration of
ganglion cells in the retina by activating the
GLP-1R/Akt/GSK3p signaling pathway, a
mechanism that reduces toxicity associated
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Table 1.0 - Summary of the main studies on the use of GLP-1 receptor agonists (GLP-1RAs) and their
effects on DR.

with  hyperphosphorylation of the

tau

specifically by suppressing STING signaling,

protein, implicated in neuronal degeneration.
This suggests a potential use of GLP-1RAs
as a protective therapy in early DR, with
neuroprotective effects that go beyond
glycemic control. In parallel, Wei et al. (2022)
showed that GLP-1RA protects the BRB,
reducing vascular leakage and strengthening
retinal structure via inhibition of the RhoA/
ROCK pathway. These experimental findings
corroborate the potential of GLP-1RAs for
neuroprotection and vascular integrity in the
retina, offering promising prospects for the
treatment of DR.

The study by He et al. (2024) expands
this understanding by identifying that GLP-
1RAs also modulate retinal inflammation,

which is activated by mitochondrial stress
in retinal endothelial cells. This inhibition of
STING suggests that GLP-1RAs may act as
anti-inflammatory modulators, contributing
to the maintenance of vascular integrity
and decreasing inflammatory and oxidative
stress in diabetic retinas. These effects are
promising, as chronic inflammation is one
of the main factors aggravating DR, and
inflammatory control may help prevent more
serious complications (He et al., 2024).

The systematic review conducted by
Sivakumar et al. (2021) also points to the
benefits of GLP-1RAs in the microvascular
complications of diabetes, including DR. The
review suggests that, in addition to glycemic




control, GLP-1RAs promote weight loss and
have anti-inflammatory and neuroprotective
activities, essential characteristics for the long-
term management of DR. These data reinforce
that GLP-1RAs, especially when combined
with other therapies, can offer multifactorial
protection to patients with DM2.

Finally, Ntentakis et al. (2024) analyzed
the impact of different classes of antidiabetic
drugs on DR. The review reveals that although
most of the new antidiabetics have neutral
effects on the progression of DR, there are
important differences between GLP-1RAs.
Semaglutide, in particular, was associated
with a potential worsening of DR, as well as an
increased risk of macular edema in patients
with greater vulnerability, such as the elderly
and those with advanced kidney disease.
These findings reinforce that the safety profile
of GLP-1RAs can vary, and that each agent
should be considered individually to avoid
retinal complications in patients with DR.

Taken together, these studies suggest that
GLP-1RAs play an important role in DR, with
potential beneficial effects for neuroprotection
and the reduction of inflammation and retinal
vascular leakage. However, rapid glycemic
reduction, especially with agents such as
semaglutide, may pose a risk for patients with
advanced DR or inadequate previous glycemic
control. Thus, the choice of GLP-1RAs for

the management of diabetes in patients with
DR requires a careful approach, balancing
the potential benefits of neuroprotection and
inflammatory reduction with close monitoring
to prevent worsening. These findings highlight
the importance of additional long-term
studies with large cohorts to better define the
safety profile of GLP-1RAs in DR and identify
which patients can obtain the maximum
benefit from this therapeutic class.

FINAL CONSIDERATIONS

GLP-1 receptor agonists are a promising
alternative for the management of DR, com-
bining efficacy in glycemic control with neu-
roprotective and anti-inflammatory effects
on the retina. Although these drugs show
benefits, especially in maintaining the blood-
-retinal barrier, their use requires caution, as
rapid glycemic reduction, particularly with
semaglutide, can worsen DR in patients with
inadequate glycemic control. Individualiza-
tion of treatment and regular monitoring are
essential to maximize the benefits of GLP-
-1RAs and minimize risks. Additional studies
with larger cohorts and long-term follow-up
are needed to establish safety guidelines and
identify profiles of patients who would benefit
most from this therapeutic class in the context
of DR.
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