OPEN ACCESS http://scidoc.org/IJOES.php
/ SciDoc International Journal of Ophthalmology & Eye Science (IJOES)
/ Publishers ISSN 2332-290X

Infer, Interpret & Inspire Science

Real Life Clinical Effectiveness of Razumab® (Wotld’s First Biosimilar Ranibizumab) in Wet
Age-Related Macular Degeneration: A Subgroup Analysis of Pooled Retrospective RE-ENACT Study

Research Article

(Major) Sharma S, RE-ENACT Study Investigators Group?, Khan MA?, Chaturvedi A’

'"Medical Lead, Ophthalmology, Medical Services, Intas Pharmaceuticals Ltd. Ahmedabad, Gujatat, India.
*RE-ENACT Study Investigators Group
*Medical Setvices, Intas Pharmaceuticals Ltd. Ahmedabad, Gujarat, India.

Abstract

Background: This subgroup analysis of RE-ENACT study (retrospective, multicenter, observational pooled study on wet
age-related macular degeneration [wet AMD], diabetic macular edema, and retinal vein occlusion) evaluated the effective-
ness of Razumab® (world’s first biosimilar ranibizumab by Intas Pharmaceuticals Ltd., India) in Indian patients with wet
AMD.

Methods: Data of the patients with wet AMD, who were treated with >3 injections of Razumab®between January and
August 2016, were included. Endpoints were: improvement in best corrected visual acuity (BCVA, measured by logMAR/
Snellen’s chart), decrease in central macular thickness (CMT, measured by Spectral Domain Optical Coherence Tomogra-
phy), and intraretinal fluid (IRF) and subretinal fluid (SRF) from baseline at Weeks 4, 8 and 12.

Result: Medical charts of 194 patientswere analysed; 112 (57.73%) were men, 82 (42.27%) werewomen. Mean + SEBCVA
improved from baseline (0.81+£0.03) at Week 4 (0.78 £0.03; p=0.13) and attained significance at Weeks 8 (0.66 £ 0.02) and
12 (0.55+0.02; p<0.0001 for both time points); mean + SE CMT significantly decreased from baseline (393.02 +7.32 pm)
toWeeks4 (385.93+7.10 um; p=0.0041), 8 (332.75+6.10 um; p<0.0001) and 12 (293.5 + 4.10 um; p<0.0001). Proportion
of patients with IRF and SRF significantly (P<0.0001) decreased from baseline to Weeks 4, 8 and 12 (59.79% vs. 47.94%,
41.75%, and 31.96%, respectively for IRF; and 82.47% vs. 66.49%, 51.03%, 41.24%, respectively for SRF). No new safety
concerns with biosimilar ranibizumab were observed.

Conclusion: Razumab®(biosimilar ranibizumab) effectively improved the visual acuity and disease outcomes with no new
safety concerns in patients with wet age-related macular degeneration in the real world setting.
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Introduction and leakage leading to wet AMD |5, 6].

Overall, AMD accounts for 8.7% vision loss cases globally and is
the leading cause of irreversible vision loss in developed countries

Wet age-related macular degeneration (wet AMD), a leading cause of
vision loss globally, is a late-onset, multifactorial retinal de-

generative disease. The characteristic features of wet AMD are
neovascularization originating from the choroidal vasculature
and spreading to the subretinal pigment epithelium or subretinal
space, and increased intraretinal (IRF) or subretinal fluid (SRF)
[1-4]. The increased choroidal neovascularization (CNV), IRF and
SRF are associated with over expression of vascular endotheli- al

[7]. Wet type AMD corresponds to ~10-20% of all AMD cases,
however, owing to the rapid progression and destructive nature, it is
the major cause for irreversible blindness with a vision loss of

~80% [4, 8, 9]. AMD is an emerging public health problem in the
developing world due to rapid increase in the ageing population
with a prevalence of 3.1% to 10.6% [8]. In India, several popu-

growth factor (VEGF)-A, which promotes neovascularization lation-based eye surveys have demonstrated that AMD accounts
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for 1.7-3.3% of all blindness diagnosed [10].

The treatment of wet AMD included laser photocoagulation and
photodynamic therapy (PDT) from the 1980s to the early 2000s
until the role of VEGF’s in the pathogenesis was well understood,
and anti-VEGF became favorable [4]. The anti-VEGF agents
facilitate the direct and selective inhibition of VEGF isoforms.
Currently, ranibizumab and aflibercept are anti-VEGFs approved
in the treatment of wet AMD. The most commonly used agent
ranibizumab is a recombinant humanized monoclonal antibody,
which binds to VEGF-A, and thus, prevents and hinders its in-
teraction with vascular receptors VEGFR1 and VEGFR2 on the
surfaces of vascular endothelial cells and reduces the endothelial
cell proliferation, vascular leakage, and new blood vessel forma-
tion [5, 6, 11]. Two pivotal phase 3 studies MARINA [12] and
ANCHOR [13] have demonstrated that ranibizumab therapy is
associated with clinically and statistically significant benefits with
respect to visual acuity, and is well-tolerated in the treatment of

wet AMD.

Ranibizumab has been approved for the treatment of wet AMD
by the US Food and Drug Administration in the year 20006, and
European Medicine Agency in the year 2007. Razumab® (wotld’s
first biosimilar ranibizumab from Intas Pharmaceuticals Ltd.) was
developed to provide a cost-effective alternative to innovator ra-
nibizumab, which has shown similar physicochemical characteris-
tics, pharmacokinetics (PK), pharmacodynamics (PD) profile and
clinical safety and efficacy, and has been approved by the Drug
Controller General of India (February 2015) for the treatment of
wet AMD, diabetic macular edema (DME), macular edema fol-
lowing retinal vein occlusion (RVO), and visual impairment due to
CNV secondary to pathological myopia.

Prospective, randomized, double-masked, clinical trials have pro-
vided strong evidence of the efficacy and safety of ranibizum- ab
in the treatment of wet AMD. A prospective study in Indian
patients has also established the efficacy and tolerability of Ra-
zumab® in patients with chorioretinal vascular diseases including
wet AMD [14]. Furthermorte, a retrospective data collection study
RE-ENACT was conducted to provide the ‘real-world’ clinical
expetience on the effectiveness of Razumab® in patients with wet
AMD, DME and RVO. This report presents the subgroup analy-
sis in patients with wet AMD on the effectiveness of Razumab®in
real life clinical scenario.

Materials and Methods
Study Population

This subgroup analysis included the patients of either sex, aged
218 years, with wet AMD, who received a minimum of three in-
jections of biosimilar ranibizumab between January 2016 and Au-
gust 2016 as part of their clinical care. Patient’s confidentiality was
maintained throughout at all points of the data analysis.

The study protocol was approved by the Independent Ethics
Committee ‘Inter system Biomedica Ethics Committee’, Mumbai.
The study was conducted in accordance with the ethical principles
that have their origin in the Declaration of Helsinki, and in ac-
cordance with the International Conference on Harmonization’s
Good Clinical Practice guidelines, applicable regulatory require-

http://scidoc.org/IJOES.php

ments, and in compliance with the protocol.
Study Design

This was a subgroup analysis on wet AMD patients from RE-EN-
ACT study, which was a retrospective, multicenter, organized,
observational study that analyzed the medical charts of patients
who were administered a minimum of 3 intravitreal biosimilar
ranibizumab injections (4-weekly) between January 2016 and Au-
gust 2016 at 16 centers in India. Patients, both treatment naive or
treated with other anti-VEGF/steroids/laser treatment, were
included in the study. Patients with dense cataract were excluded
where optical coherence tomography (OCT) assessment was not
possible.

Study Assessments

The primary endpoints were the mean change in the best correct-
ed visual acuity (BCVA), measured by Snellen’s chart or LogMar
chart; mean change in the central macular thickness (CMT), mea-
sured by spectral domain OCT (SD-OCT); and proportion of
patients showing no IRF and SRF measured by SD-OCT from
baseline to Weeks 4, 8 and 12 endpoints.

Statistical Analysis

Demographic and baseline characteristics were summarized us-
ing descriptive statistics. Categorical variables were summarized
with frequency and percentage. Continuous variables were sum-
marized with count, mean, standard deviation, median, minimum
and maximum. Best corrected visual acuity and central macular
thickness data were analyzed using two-tailed paired t-test. Intra-
retinal fluid and sub-retinal fluid data was analyzed using x> test.
Mean % change in BCVA and CMT was calculated as an average
value of % change from baseline to a particular visit. All statistical
analyses were done using SAS 9.3 or higher.

Results
Patients Disposition and Demographics

The subgroup analysis included 194 patients (112 men and 82
women) with wet AMD, who received a minimum of 3 intravitre- al
biosimilar ranibizumab injections (4-weekly) treatment between
January 2016 and August 2016. Disease history included arthri- tis
(n=2), tuberculosis (n=2), and cholesterol, joint pain, Koch’s
disease, and ischemic heart disease (each in 1 patient). Majority
(14.95%) of the patients had Classic, Subfoveal type wet AMD
followed by Classic, Extrafoveal (11.86%); 54.6% (106/194) pa-
tients had diabetes and 55.6% (108/194) had hypertension. The
baseline characteristics of the patients are summarized in Table 1.

Endpoints

Best Corrected Visual Acuity: The mean + SE BCVA improved
from baseline (0.81 £ 0.03) at Week 4 (0.78 + 0.03; p=0.13) and

attained significance at Weeks 8 (0.66 £ 0.02) and 12 (0.55 £ 0.02;
p<0.0001 for both time points). Biosimilar ranibizumab led to a
rapid and continuous improvement in visual acuity measured by
logM AR BCVA, withbenefits observed asearlyas Week 4 (Figure 1).
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Central Macular Thickness: A significantdectease in the mean
+ SE CMT scores indicating improved disease condition was
observed from baseline (393.02 + 7.31 um) to Weeks 4 (385.93

+ 7.10 pm; p=0.0041), 8 (332.75 + 6.10 um; p<<0.0001) and 12
(293.5 £ 4.10 um; p<0.0001) (Figure 2).

Intra-retinal fluid and Sub Retinal Fluid: A significant reduc-
tion in the proportion of patients having IRF or SRF from base-
line to all the time points (Weeks 4, 8 and 12) were observed, in-
dicating improved disease condition. The percentage of patients
having IRF at baseline (59.79%) reduced at Weeks 4, 8 and 12 to
47.94%, 41.75%, and 31.96%, respectively (p<0.001 for all). Sim-
ilarly, the percentage of patients having SRF at baseline (82.47%),
reduced at Weeks 4, 8 and 12 to 66.49%, 51.03%, 41.24%, respec-
tively (p<0.001 for all) (Figure 3).

Discussion

http://scidoc.org/IJOES.php

This retrospective subgroup analysis from RE-ENACT study,
pooled data of patients with wet AMD, DME and RVO sought
to investigate the ‘real-world’ clinical use of biosimilar ranibizum-
abin the treatment of patients with wet AMD. The results showed
that BCVA and CMT were significantly improved from baseline
indicating improvement in the visual acuity and disease condi-
tion after the 1% injection of biosimilar ranibizumab (Week 4),
which was maintained at the 3" injection, at Week 12. Findings of
the present study on biosimilar ranibizumab are consistent with
the original pooled data as well as several reported studies that
demonstrate the effectiveness of ranibizumab in patients with wet

AMD.

Several multicenter, randomized, prospective studies have
demonstrated that the anti-VEGF agents are an effective treat-
ment option for wet AMD, DME, RVO, and myopic choroidal
neovasculatization, and ranibizumab is considered the gold stan-

Table 1. Patient Disposition and Baseline Characteristics.

Parameters Biosimilar ranibizumab (N=194)
Age (years), Mean (SD) 65.95 (12.03)
Sex
Men, n (%) 112 (57.73)
Women, n (%) 82 (42.27)
Baseline BCVA Score [Log-
J’_
Mar], Mean * SE 081 +0.03
Baseline Central Macular
+
Thickness, Mean * SE, uym 393022731
Baseline IRF present, n (%)
Left Eye 75 (38.65)
Right Eye 51(26.28)
Baseline SRF present, n (%)
Left Eye 96 (49.48)
Right Eye 78 (40.20)
Eye treated, n (%)
Left 96 (49.48)
Right 84 (43.29)

BCVA, best corrected visual acuity; IRF, intraretinal fluid; SRF subretinal fluid.

Figure 1. Mean * SE BCVA (logMAR) at baseline and Weeks 4, 8 and 12 after biosimilar ranibizumab administration.
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Figure 2. Mean * SE CMT (um) at baseline and Weeks 4, 8 and 12 after biosimilar ranibizumab administration.
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Figure 3. Proportion of patients with IRF and SRF at baseline and Weeks 4, 8 and 12 after biosimilar ranibizumab
administration.
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dard treatment for the majority of these pathological entities [15].
In the 24-month MARINA and ANCHOR studies, ranibizumab
showed sustained benefits in the treatment of wet AMD. For the
long-term prognosis of wet AMD, ranibizumab demonstrated a
revolutionary vision gain in the randomized, placebo-controlled,
double-blind MARINA trial (n=716). Visual acuity was improved
with ranibizumab treatment at 12-months, and the benefits were
maintained at 24 months [16]. The randomized, double-blind
ANCHOR trial (n=423) established the long-term superiority of
ranibizumab over verteporfin at 12-months follow-up [13].

In our study, a significant improvement in the logMar BCVA
scores at 12 weeks after biosimilar ranibizumab therapy was ob-
served, which is consistent with a single-center, retrospective ob-
servational study with a 6-month follow-up in Chinese patients
with mean BCVA (number of ETDRS letters) increase from 43.2

+ 19.3 at baseline to 51.7 & 20.1 at 12 months (p<<0.001) [5]. Sim-
ilarly, Figurska and Stankiewicz showed a significant improvement in
the visual acuity (logMar BCVA) from baseline (0.73 * 0.27
logMAR) to after the third ranibizumab injection (0.54 + 0.27
logMAR) [17]. A retrospective study in 79 patients with exudative
AMD showed a significant increase in the mean BCVA scores
from baseline (0.78 £ 0.33) to 12-months (0.61 £ 0.39, p<0.001)
[18].

Improvements in the visual acuity and functional and anatomical
visual improvementis demonstrated with the initial ranibizumab

administration itself [19], which was also reported in our anal-
ysis with a marked improvement in the BCVA, CMT, and a de-
crease in the percentage of patients with SRF and IRF as early as 4
weeks following the first biosimilar ranibizumab dose. Further,
there was a significant improvement (p<0.0001) in these param-
eters till Week 12. Yun and colleagues demonstrated a significant
initial response of ranibizumab for improvement in logMAR
BCVA in 39 patients with wet AMD from baseline (0.73 % 0.45) to
3-months (0.50 £ 0.38), results for improvementin BCVA pro- file
is similar to the current study confirming the efficacy of initial
biosimilar ranibizumab administration [20]. Furthermore, the UK
real-life study for ranibizumab in wet AMD showed improve-
ment in mean BCVA (ETDRS) after 3 ranibizumab injections (at
3-months) [21].

The thickness of central macula corresponds to the ganglion cell
damage. The current study demonstrated a significant decrease
in the CMT with biosimilar ranibizumab treatment indicating the
improved disease outcomes. Ranibizumab treatment has shown a
significant decrease in CMT from baseline at 3 months (320 um
vs. 265 um) after treatment in a retrospective study (n=50) by
Castiblanco and Adelman [22]. Another study by Biswas and
colleagues has shown results similar to our study for average de-
crease in CMT indicating improvement in disease condition from
baseline to 3 months (288.63 vs. 217.07 pm; p<0.001) in patients
receiving ranibizumab [23]. Similar results for decrease in CMT are
reported in earlier published studies in real-life setting as well
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as retrospective chart review [24-26]. The current study demon-
strates the effects of biosimilar ranibizumab on the functional and
anatomical visual improvement as marked improvements seen in
the BCVA and CMT at Week 4 after the first injection, and signif-
icant improvement at Weeks 8 and 12. The degree of improve-
ments in BCVA and CMT at Weeks 8 and 12 after intravitreal
biosimilar ranibizumab injections were similar to those reported
for pooled data as well as in reported studies with ranibizumab.

Due to the abnormal choroidal neovascularization causing the
leakage of fluid into and underneath the neurosensory retina, wet
AMD typically presents with IRF and SRF. Ranibizumab has
shown to decrease IRF and SRF in wet AMD patients. A Prospec-
tive cohort study within a randomized clinical trial demonstrated
that ranibizumab treatment was effective in reducing the propor-
tion of patients with IRF and SRF starting at 4 weeks, which was
maintained till 2 years follow-up [27]. The RE-ENACT study,
original retrospective pooled study, did not capture the complete
information on adverse events in the medical records and hence,
not analyzed in this subgroup. Overall, no new safety concerns
compared to innovator product were observed.

Conclusions

From the pooled RE-ENACT, a retrospective, observational
study on wet age-related macular degeneration, diabetic macular
edema, and retinal vein occlusion, the current subgroup analysis in
patients with wet age-related macular degeneration showed that
intravitreal injection of Razumab®, world’s first biosimilar ranibi-
zumab from Intas Pharmaceuticals Ltd, is effective in reducing
macular thickness and improving visual acuity in a real-world set-
ting.
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