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INTRODUCTION

The cases of potentially blinding eye diseases, such as diabetic
retinopathy (DR), retinal vein occlusion (RVO), age-related
macular degeneration (AMD) and cataract are exponencially
growing worldwide due to population aging and rising life
expectancy [1]. At present really only cataract is a surgically
completely treated cause of blindness. Majority of ocular
disorders, especially retinal vascular diseases require a
medical therapy with a long-life follow-up.

Two decades ago ocular therapeutic armamentarium was
VEGF.
inhibitors, opening a new era in ophthalmopharmacotherapy

enriched by vascular endothelial growth factor

[2,3]. Importantly, this medical option universally targets VEGF
overexpression pathway involved in multiple eye diseases and
directedtoinducearetinalangiogenesis,macularedema, etc[4].
It is well-recognized that despite given intravitreally in
small amounts, VEGF inhibitors spread into blood stream
reaching physiologically VEGF-depending end-organs, such
as the heart, the kidney, etc [5]. With this in mind, it should
be considered that intraocular antiangiogenic therapy could
be associated with undesirable systemic cardiovascular and
renal adverse events (AEs).

Accumulating evidence has suggested the cases of myocardial
infarction, ischemic attacks thrombosis, pulmonary
embolism, cerebrovascular accidents, proteinuria related to
local administration of anti-VEGF agents in AMD, RVO, DR [6].
Recently, cardiovascular and renal safety concerns have
gained a special attention [7-15]. It should be emphasized that
systemic safety is extremally important, taken into account
that vast majority of patients with retinal vascular disorders
have a systemic co-morbidity- systemic hypertension,
atherosclerosis, diabetes, etc [16,17]. This finding highlights
the urgent need for thoughtful therapy.

retinal includes two

Currently, diseases management

unresolved challenges-medical and healthcare.

Medical challenge is multidimentional
Despite anti-VEGF transforming therapy, half of patients are
not responsive in short- or long-term perspective, signaling an
unmet need even in developed countries. On the one hand,
intravitreal injection itself is related with procedural risks,
such as endophthalmitis, retinal tear/detachment, etc [18].
On the other hand, antiangiogenics could cause a chemical
compound-related ocular adverse effects, such as retinal
ischemia, pigment epithelium atrophy [18].Besides, it must be
taken into consideration the probability of aforementioned
systemic AEs.
With a growing experience of VEGF inhibitors use in
ophthalmology, the many similar unanswered questions still
remain:
1. What biomarker may serve as a valuable one for
successful therapy ?
2. Which anti-VEGF drug will be chosen for personalized
therapy ?
3. What validated algorithm of therapy is indicated for
each person in different retinal diseases ?
4. Whenitisindicated to switch to another anti-VEGF drug
in order to avoid a resistance ?
5. How long the monotherapy by anti-VEGF injections will
be continued ?
6. How to alleviate loss of vision ?
Ocular antiangiogenic pharmacotherapy have had major
impacts on healthcare. Healthcare system faces a challenge,
taken into account the rise of diseases like age-related
macular degeneration (AMD), diabetic retinopathy (DR) and
RVO, and especially their invasive therapy. The need for
regular endless intravitreal injections by expensive drugs in
elderly population accompanied by caregivers represents an
economic burden [19-25].
Besides, a high volume of intraocular procedures causes
a pressure on eye care providers leading to professional
burnout.
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Pharmacological alternatives will

aforementioned challenges.

help to overcome
The most influential trials findings indicate that monotherapy
with VEGF inhibitors may not be an ideal approach to retinal
diseases treatment [26,27].

Combination therapy, such as intravitreal anti-VEGF and
corticosteroids as a triamcinolone in intravitreal or subtenon
delivery or dexamethasone implant in macular edema
secondary to CRVO and BRVO was evaluated in meta-analysis
conducted by Namvar et al.[28 ] Authors concluded that this
combination results in better visual outcomes comparing to
antiangiogenic monotherapy at 6 months.

Recently Ma et al.[29] developed a multifunctional nanodrug
containing small interfering RNA (siRNA) targeting VEGF and
dexamethasone. Researchers evidenced antioxidative, anti-
inflammatory and anti-angiogenic effects of this nanodrug
and stated that “simultaneous delivery of all components to
the target site, enhanced their combined therapeutic potential
while reducing systemic exposure and adverse effects” with
“potential as a versatile and effective treatment for multiple
ocular conditions”. The obtained results are promising and
they deserve further scientific investigations.

The development of innovative approaches continues [30-33].
In addition to development of new topical preparations
with increased drug retinal bioavailability through improved
solubility and nanoparticles as nanocarriers, great interest
lies in “rediscovering” existing, approved drugs, such as
antiretroviral medication [34], lipid-lowering drugs and
antidiabetic drugs, and repurposing them for the treatment
of multiple diseases [35].

For the first time the randomized, double-blind, placebo-
controlled trial was conducted by Pereira et al. [34] to assess
the functional efficacy and safety of antiretroviral medication
lamivudine comparing to placebo in cases of center-involved
DME (CI-DME). Eligible patients (24 adults) were randomized
to lamivudine group (10 patients; 16 eyes) or control group
(14 patients; 21 eyes). Patients from study group received
150 mg lamivudine orally twice daily for 8 weeks. At week
4 additional intravitreal injection of bevacizumab (1.25 mg)
was done on all patients. Researchers have documented the
significantimprovement of best-corrected visual acuity (BCVA)
by 9.8 letters in patients treated by lamivudine in contrast to
decrease of BCVA by 1.8 letters with placebo. Lamivudine
have shown additive visual benefit to bevacizumab in CI-DME.
It should be emphasized that positive functional outcomes
of this study highlight a therapeutic potential of affordable
oral lamivudine in DME, opening a new avenue in thoughtful
management of DR.
Summarising, millennial-minded research in
ophthalmopharmacotherapy should beaimed atdevelopment
of topical multimodal drugs with noninvasive delivery route
and oral multifunctional agents for eye diseases with bilateral

involvement, such as DR and AMD, with simultaneous targets
beyond the eye. The development of noninvasive patient-
and provider- friendly more durable treatments may lead to
earlier treatment initiation, greater patient convenience and
reduced health care use and costs. The continued refinement
of management algorithms have the potential to enhance
visual functional outcomes and quality of life in patients with
retinal vascular diseases.

In conclusion, the emerging multitarget agents will offer
the paradigm-shifting possibility
ophthalmopharmacotherapy.

of millennial-minded
New pharmacotherapeutic
options will reduce the burden of treatment for the patients
and health care workers simultaneously.
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