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Whilst anti-vascular endothelial growth factor (VEGF) treatments
have been quite revolutionary in preventing eye blindness due to
diabetic retinopathy (DR), a small subset of patients do not seem
to respond to traditional anti-VEGF injections, in addition to other
practical issues such as adherence. Consequently a novel hunt for
new targets that could alleviate the effects of diabetic retinopathy
and diabetic macular edema (DME) are currently sought after.

The first of these alternative targets appears to be through the
targeting of the bradykinin pathway in the body. The action of
bradykinin and kallidin on the bradykinin-2 receptors (B2R)
causes vasodilation of blood vessels [via the kinin—kallikrein
system (KKS)]. Kallikriens are noted to be upregulated in the
eyes of type 1 diabetic mice, and in humans, plasma prekallikrein
was elevated in both type I and type II diabetic patients. This was
shown quite convincingly when intravitreal injections of plasma
kallikrein in healthy human eyes showed increased retinal vascular
permeability. The vasogenic effects were reversed with the systemic
administration of a plasma kallikrein inhibitor, showing potential
promise in not only the development of non-VEGF injectables for
DR, but the promise for an oral treatment for DR without the risk
of endophthalmitis. Whilst clinical trials have already begun for
the use of kallikrein inhibitors in systemic hereditary angioedemas,
none of them yet have focussed their indication for DR or diabetic
macular edema (DME) [1,2].

The second of the new potential targets work on a similar system to
the KKS system but this time on the arm of the renin-angiotensin
system (RAAS). RAAS has a similar theoretical basis to the
KKS in the sense that it aims to target vessel vascular tone with
a greater focus on vascular stability than through its vasodilatory
or anti-hypertensive properties. There is however speculation that
the ACE inhibitor mediated effects of DR non -progression may

also be through the inhibition of the KKS system (given the two
are intimately related). The benefits of utilising an ACE inhibitor
approach to DR stabilisation is that this class of drugs are quite
familiar in clinical world of medicine and its side effects are well
documented. More experience is needed however for the KKS
targeting drugs [1,3].

The last of these interrelated drug approaches to DR seems to be
the targeting of various vascular growth factors which either may
favour vascular stabilisation or angiogenesis. One such implicated
family of growth factors include the “angiopoietins”- consisting
primarily of angiopoietin-1 (ang-1) and angiopoietin-2 (ang-
2). Ang-2, in the presence of VEGF, leads to angiogenesis and
is elevated in the vitreous of poorly controlled diabetics. On the
converse, Ang-1 seems to be involved with anti-angiogenesis,
vascular stabilisation and anti-adhesion effects, conferring what
seems to be vascular protection against diabetic retinopathy.
The two paradigms of treatment would be to either facilitate the
blockade of Ang-2 using a monoclonal antibody, or to directly
inject Ang-1 factors to aid in the stabilisation of retinal vessels
[1,4].

Whilst the angiopoietins and anti-VEGF seem like desirable
methods to inhibit angiogenesis, they still rely on regular injections
to the eyes by medical practitioners — which is both cumbersome,
costly and carries the rare risk of endophthalmitis [5]. All ‘eyes’ are
now turned toward the combined RAAS/KKS system inhibitors
for a non-invasive method to control DR progression using orally
available routes; which are both familiar to medical practitioners
and widely available due to their lower comparative cost. Adherence
to ACE medication could improve as ACE inhibitors are already
used for other common indications such as hypertension, and may
not require frequent specialist appointments.
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Figure 2: The complex interplay between KKS and RAAS (6).
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Figure 2: Fundoscopic view of early diabetic retinopathy (7).
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