
CNV Lesion characteristics as a predictor of visual outcome in 
wet AMD patients receiving combination therapy of intravitreal 
ranibizumab and topical Squalamine lactate ophthalmic solution

David M. Brown1, MD; Avner Ingerman2, MD; Shawn Shearn2, MS ; Jason S. Slakter2, MD
1Retina Consultants of Houston, Houston TX;  2Ohr  Pharmaceutical Inc., New York, NY 

Introduction:
Squalamine lactate silences the downstream receptor
signaling of vascular endothelial growth factor (VEGF),
and other protein growth factors implicated in
choroidal neovascularization such as platelet-derived
growth factor (PDGF) and basic fibroblast growth factor
(bFGF) via an intracellular mechanism of action (Figure 1).

Figure 1. Intracellular Mechanism of Action

Ohr completed an exploratory phase 2 study (OHR-002,
IMPACT study) to evaluate the safety and efficacy of
topical Squalamine lactate in combination with
intravitreal ranibizumab for the treatment of CNV
associated with wet AMD.
Methods:
The phase 2 study enrolled patients with treatment
naïve CNV with a broad range of lesion characteristics
and visual acuity. 142 subjects were randomized in this
double masked, placebo controlled study conducted at
23 sites in the US. All subjects received a single
intravitreal (IVT) injection of ranibizumab at baseline,
and then randomized 1:1 to receive either Squalamine
eye drops or placebo eye drops BID through the entire
9 months of the study. Subjects were seen on a
monthly basis and received criteria-based PRN
ranibizumab IVT injections (Figure 2).

Figure 2. Phase 2 Study Design

Discussion
Clinical and anatomical responses to treatment for
CNV due to AMD are dependent on the characteristics
of the neovascular lesions. Outcomes from both
photodynamic therapy (PDT) and anti-VEGF therapy
have been shown to vary significantly based on the
CNV lesion type (occult vs. classic) and composition.
Clinical response is proportional to occult lesion size
following PDT. OCT angiography has demonstrated
that anti-VEGF therapy induces involution of classic
(type 2) CNV; however occult (type I) CNV shows little
to no anatomic response. We determined that such a
phenomenon also exists when Squalamine is given in
combination with ranibizumab. The post hoc analyses
of lesion characteristics as predictive factors of visual
outcome in the IMPACT data revealed that
combination therapy with Squalamine was most
effective in those subjects whose occult component
was smaller than 10 mm2. This effect was not seen in
the ranibizumab alone arm. This analysis adds to the
growing body of literature demonstrating a different
vascular biology and response to therapeutic
intervention between classic and occult CNV. While
the classic component is more aggressive, and
responds well to anti-VEGF therapy, the slower-
growing occult component may be best addressed by
a combination therapy approach. A large subset
(N=94) of patients enrolled in the IMPACT trial, those
with an occult CNV component <10mm2 in area, were
most likely to benefit from combination therapy with
Squalamine. This will be the target population for the
phase 3 registration program.
Figure 5. Phase 3 Trial Design

All visual acuity analyses were considered
exploratory. A pre-specified analyses of ITT and
mITT, as well as overall and classic-containing CNV
lesions were conducted. Additionally, post-hoc
analyses explored lesion characteristics as predictive
factors of visual outcome. These analyses were
based on the known differences in the vascular
biology of CNV lesion types and the potential of
differential responses to Squalamine’s unique MOA
particularly when administered as a component of a
combination regimen.
Results:
Subject disposition and analysis classifications are
provided in Table 1.
Table 1. Subject Disposition

128 subjects completed the month 9 endpoint (63 in
the placebo/ranibizumab (monotherapy group), 65
in the Squalamine/ranibizumab (combination
group).

Visual acuity outcomes at month 9 in the mITT
population, showed a mean gain in BCVA from
baseline of 7.8 letters for all subjects in the
combination group (N=65), compared to 5.3 letters
for all subjects in the ranibizumab monotherapy
group (N=63) (P=0.25).
For subjects with classic CNV-containing lesions at
baseline, mean gain in BCVA was 11.0 for the
combination group (N=36) and 5.0 for the
monotherapy group (N=28) (P=0.086). Similar
benefits favoring combination therapy were seen in
the proportion of patients gaining 3 or more lines of
BCVA (44% vs 28%).
Post-hoc analyses of lesion characteristics revealed
the impact of occult CNV and occult CNV lesion size
on treatment outcomes with combination therapy.

The mean change from baseline in BCVA (X-axis) was
plotted against categories of baseline occult CNV area (Y-
axis) (Figure 3). A Pearson product-moment correlation was
applied to individual subject BCVA and occult size
data. Analysis of visual acuity outcome as a function of the
occult CNV size demonstrated a strong correlation in the
combination therapy group (p=<0.0001). This effect was
not observed in the ranibizumab monotherapy
group. More consistent positive visual acuity benefits
were noted in those subjects treated with combination
therapy when the occult CNV area was <10mm2 .

Figure 3. Mean Change in VA versus Occult CNV Area

Subjects in the combination therapy group with lesions
whose occult component was < 10mm2 (N=47) gained an
average of 11 letters compared with 5.7 in the ranibizumab
monotherapy group (N=46) at 9 months (P=.03). Similar
benefits favoring combination therapy were seen in this
population in the proportion of subjects gaining 3 or more
lines of BCVA (40% vs 26%) (Figure 4).

Figure 4. Mean VA Gains and Proportion of ≥3 Line Gains
Occult<10mm2Population (n=94)
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