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ABSTRACT

Diabetic retinopathy (DR), which is still one of the main causes of vision impairment in the
world, is directly correlated with the rising incidence of diabetes. The purpose of this review
is to assess the available data and offer a critical evaluation of the justification for
contemporary pharmacotherapeutic approaches for DR around the globe. From intravitreal

injections of corticosteroids and anti-VEGF medicines to new systemic and multitarget
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therapies, a thorough evaluation of recent clinical trials, observational studies, and expert
advice shows a changing landscape of therapeutic options. These tactics are becoming
more and more concentrated on treating the underlying pathophysiological mechanisms,
such as inflammation, oxidative stress, and neurodegeneration, in addition to stopping the
progression of the disease. This analysis emphasizes the need for customized, affordable
therapies, access and compliance issues, and regional differences in treatment
acceptance. In order to maximize patient results and lessen the worldwide disease burden,

current research supports a multifaceted approach to DR medication that integrates both
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local and systemic Therapies.

INTRODUCTION:

Diabetes as a chronic disease represents “a substantial public health issue” M. No country,
age group and gender are immune to it. The forecast for the year 2050 indicates that the

number of people with diabetes will reach more than 1.31 billion

Diabetic Retinopathy (DR) is “a highly specific neurovascular complication of diabetes” 1,
which occurs in more than one-third [2] persons with diabetes. DR is the most challenging
cause of blindness worldwide [3]. DR is classified as Mild Non-Proliferative DR (Mild NPDR),
Moderate Non-Proliferate DR (Moderate NPDR), Severe Non-Proliferate DR (Severe NPDR),
Proliferative DR (PDR), Any type of DR with Clinically Significant Diabetic Macular Edema
(CSDME). Sight-threatening DR was defined as Severe NPDR or higher severity with/without
Clinically Significant Diabetic Macular Edema (CSDME).

The prevalence and incidence of DR are exponentially growing due to increased life
expectancy over the past century highlighting not only medical issues including public health
problem, but also an economic burden, representing a medico-social challenge, to meet

which it is extremely important to identify a disease as soon as possible and successfully

v treat it. DR management poses challenges because of the incompletely understood

pathogenesis.
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Recent studies have implicated neurovascular unit (NVU) formed  The development of intraocular therapy with antiangiogenics or
by different neuron cells (horizontal cells, bipolar cells ganglion  vascular endothelial growth factor inhibitors (anti-VEGF) opens
cells, amacrine cells), glial cells (microglia, astrocytes, Miller a new avenue in eye diseases treatment %, The term
cells) and vascular cells (pericytes, endothelial cells) in  antiangiogenic therapy was introduced by J. Folkman more
pathophysiology of DR, suggesting that the cardinal position than 50 years ago Y. Bevacizumab (a full-length humanized
belongs to primary neurodegeneration manifesting before  monoclonal antibody) became the first therapy approved by the
microvascular abnormalities!. US - FDA designed to inhibit angiogenesis in tumors, and since
Multifactorial genesis of DR includes a cascade of biochemical 2004 widely used off-label (it has not been officially approved)
events with initial neurodegeneration followed by microvascular in ophthalmology .

dysfunction, inflammation, oxidative stress, and angiogenesisl®  Another antiangiogenic, specially designed for use in
8l, ophthalmology, ranibizumab is a humanized, affinity-matured
Tissue hypoxia is the most common driver of vascular  VEGF antibody fragment derived from bevacizumab, making it
endothelial growth factor (VEGF) synthesis ®. VEGF as akey  safer due to shorter half lifetime 2. It neutralizes all isoforms

regulator of angiogenesis and vascular permeability, is involved of VEGF and is FDA approved in 2006 for use in nAMD, DR,

also in the pathogenesis of retinal diseases associated with  pME. Several studies have pointed out ranibizumab 's efficacy
neovascularization and edema, such as neovascular age- in treating DR with or without DME 2. Despite this, however,
DR with or without diabetic macular edema (DME) [9] on the progression of retinal ischemia [13]_

New antiangiogenic aflibercept was approved by the FDA in
AIM: 2015 for the treatment of DR with DME. It is a recombinant
fusion protein, which binds to VEGF-A and placental growth

The aim of this review is to evaluate the evidence and discuss factor 121, The most influential trials underscore the efficacy of
the rationale behind the recent pharmacotherapy of DR aflibercept for aforementioned indications (2.

worldwide. based on the currently available findings.
Interventional, retrospective, single-center study conducted at

Al-Azhar University Hospitals, Egypt between March 2023 and
METHODOLOEGY: January 2024 comparing ranibizumab and aflibercept in DME

For this review, a literature search was conducted using have shown equal anatomical and functional efficacy for both

i . -iniection) 114 -
PubMed®/Medline® and Google Scholar for studies published up drugs in short-term (at 6 months post-injection) and long

to May 2025. The following keywords were used in various term follow up to 36 months in four hundred three eyes of 235

combinations: “diabetic retinopathy”, “pharmacotherapy of patients [, Another retrospective comparative study [16] of

ranibizumab and aflibercept in 534 eyes with DME of 402

” o«

diabetic retinopathy”, “antiangiogenics in diabetic retinopathy”,

“intravitreal pharmacotherapy of diabetic retinopathy by anti- patients based on the data from the Fight Retinal Blindness!

VEGF”. Articles with high or medium clinical relevance were Registry have documented similar outcomes up to 36 months

selected for this review. of treatment, however aflibercept should be used in cases with

initial severe visual deterioration. Ma et al 171,
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conducted a randomized study of ninety-four patients with DR
admitted to Sunshine Union Hospital to compare the difference
in the effectiveness of ranibizumab and aflibercept in 47 and 47
patients respectively. All patients underwent 25G vitrectomy
after intravitreal injection of any antiangiogenic agent. Results
evidenced no difference in intraoperative bleeding, the
occurrence of medically induced fissures, the operative time,
best corrected visual acuity, Central Macular Thickness,
prognosis of DR recurrence rate between both groups, but at the
same time aflibercept have shown more prominent anti-

inflammatory effect at 2 months after surgery.

Evaluation of antiangiogenic therapy in non-proliferative DR
evidenced that despite prevention of retinal neovascularization
and DME, it was no positive impact on vision over 2 years, that
is why anti-VEGF agents are not recommended in such cases.
Currently intraocular pharmacotherapy by anti-VEGF is the first-
line treatment approach for majority center-involved DME cases,
and also in some proliferative DR cases could serve as an
alternative to pan retinal laser photocoagulation reducing vision
loss risk [18].

However, despite DR therapy advances by antiangiogenics
real-world evidence reveals significant rate of suboptimal
therapeutic effect [19] and underscores the need for new anti-
VEGF agents with better durability.

faricimab representing a new generation of antiangiogenics

Brolucizumab and

received FDA-approvement for the treatment of DME in 2022
[20]. The first long acting anti-VEGF is brolucizumab. Many
papers have reported therapeutic efficacy of this drug [21],
however visually disabling cases of retinal vasculitis were
reported [21]. Faricimab is a bispecific monoclonal antibody
targeting VEGF-A and angiopoietin-2 [22]. It remains to be seen

its long-term efficacy in real world [23].

Another new multitarget antiangiogenic developed and
presently approved only in China is conbercept, directed to
block all isoforms of VEGF-A, and also placental growth
factor (PIGF) and VEGF-B.

The systematic review by Yao and colleagues [24] based on
meta-analysis of 1606 patients from 20 retrospective studies
and evaluating comparative efficacy of ranibizumab,
aflibercept, bevacizumab and conbercept in DME with cystoid
macular edema, diffuse retinal thickening and serous retinal
detachment verified by OCT, have shown the best visual
outcomes for conbercept, ranibizumab, and bevacizumab.
The greatest reduction in Central Macular Thickness in all
subtypes of DME was evidenced after conbercept use,
highlighting a therapeutic potential of this VEGF inhibitor.
Despite substantial advancements in the therapy of DR with
or without DME by anti-VEGF, a significant proportion of DR
and DME patients do not respond to antiangiogenics [25,26],
from 30% to 60% of DME cases [27].

therapeutic option targets only VEGF, but it is obvious an

Currently available

involvement of other pathogenetic pathways [26] indicating
that multiple pathways causing DR require targeting, such as
an oxidative inflammation,
[25,26,28].

Growing body of evidence suggests some undesirable effects in

stress, neurodegeneration

antiangiogenic  intraocular  pharmacotherapy.  Real-world
experience underscores the need for comprehensive evaluation
of systemic and ocular adverse effects, including local injection-
compound-related [29,30].

AntiVEGF-related adverse events in DR have been studied [29].

related and ocular chemical
Ocular chemical compound-related side effect includes also a
tolerance/tachyphylaxy due to required regular injections over
long periods of time [31]. To overcome this challenge, it is advised
to switch to another anti-VEGF. Systemic side effects of
antiangiogenics include myocardial infarction, cerebrovascular
accidents, transient ischemic attacks, pulmonary embolism, deep
vein thrombosis, thrombophlebitis and recently documented renal
disfunction [32,33]. Importantly, nephrotoxicity deserves a special
attention in people with diabetes taking into account renal
vulnerability. It is well-known that not only DR, but also Diabetic
nephropathy (DN) is a microvascular complication of diabetes

[34], which directly correlates with the severity of retinopathy [35].
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It must be taken into consideration that in aging population endless
intraocular injections of antiangiogenics will cause a social
challenge with an economic burden [36], highlighting the urgent
need for alternative noninvasive cost-effective drug delivery route.
To address medical and social challenges Boyer and colleagues
[37] advocate oral use of Amine oxidase copper-containing 3
(AOC3) with
antiedematous effects, however in further testing in a randomized,

inhibitors antioxidant, antiischemic  and
double-masked, placebo-controlled Phase lla study in patients
with non-proliferative DR without center-involved DME clinically
meaningful change was not documented [38]. Pharmacotherapy
intended to suppress just one chemical substance is inadequate to
successfully treat DR. Besides, accumulating evidence has
suggested that DR could manifest as a neural disfunction followed
by vascular abnormalities [39] indicating a role of preventive
neuroprotection. Thoughtful pharmacotherapy of DR will be
multidimensional and directed to augmenting neuroprotection,
attenuating inflammation, ameliorating oxidative stress and
restoring retinal microcirculation. An ideal therapeutic drug will

have a multimodal activity.
CONCULSION:

Diabetic retinopathy, as a most common neuromicrovascular

complication of diabetes, represent disease with bilateral
involvement, which underscores a need for oral systemic therapy
targeting both eyes simultaneously, as a cost-effective approach, in
contrast to monocular local topical or invasive intraocular drug
delivery. At the same time it is a need for multitarget drug directed
on prevention of other complications of diabetes, such as diabetic
nephropathy, ischemic heart disease, etc. The continued research

have the potential to enhance diabetic retinopathy druggability.
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