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Does ranibizumab biosimilars fare as well in macular neovascularisation?
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ABSTRACT

Purpose: To evaluate the effectiveness and safety profile of Ranibizumab Biosimilar in Macular
Neovascularisation and compare outcomes with patent Ranibizumab.

Materials and Methods: A retrospective analysis during the period 2017-2020 was conducted at a tertiary
eye care centre in South Kerala on patients with wet AMD who had received Razumab, a biosimilar of
Ranibizumab as a loading dose followed by PRN schedule. This was compared to a similar data obtained
from patented Ranibizumab (Lucentis) during the same period. Endpoints analyzed included improvement
in BCVA, proportion of patients with persistent IRF/SRF and complications at 1 year.

Results: Of 164 eyes analyzed 76 eyes received Razumab and 88 eyes received Lucentis with 32% and
50% males in each group. After the loading dose both drugs showed similar efficacy and the final vision
(median logmar; 0.24 vs 0.17; p 0.189), presence of residual CME (31.6% vs 18.2%; p 0.469) and SRF
(57.9% vs 61.9%; p 0.796) were similar in both groups at 12 months. The mean number of injections
was 8 in the Razumab group comparable to Lucentis (6.4). Acceptability and less drop outs were seen in
Razumab patients compared to Lucentis. Though some eyes developed mild uveitis (4.3%) with one of
the initial batches of Razumab, it was not evidenced later. No other safety concerns or side effects were
reported with the biosimilar.

Conclusions: The Biosimilar Razumab is as effective as the patent molecule in reducing macular fluid and
improving visual acuity in patients with macular neovascularization over 1 year on a PRN schedule. Being
cheaper it is a safe alternative for patients who often need long term management.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Age-related macular degeneration is a common cause of
visual impairment in older population.! Exudative AMD
is characterized by the formation of CNV membranes
that spreads to the sub-RPE or sub-retinal space
resulting in intra-retinal fluid (IRF) or sub-retinal fluid
(SRF) accumulation leading to blurring of vision.

Vascular endothelial growth factor (VEGF)-A is believed
to play a major role in the pathogenesis of wet age-related
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macular degeneration and macular edema.>* Hence Anti-
VEGEF agents including ranibizumab have been found to be
effective in management of exudative AMD. Ranibizumab
is a humanized monoclonal antibody that binds to the
VEGF-A isoforms and prevents it from interacting with
the receptor on the endothelial cells.> Razumab is the
) world’s first biosimilar to ranibizumab developed by Intas
Pharmaceuticals Limited, India. It was approved by the
Drug Controller General of India for management of
wet AMD, diabetic macular edema and macular edema
secondary to retinal vein occlusions. In this study we tried
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in Macular Neo-vascularization and compared its treatment
outcomes with that of patent Ranibizumab.

2. Materials and Methods

A retrospective analysis of data of patients with wet AMD
who had received Razumab, a biosimilar of Ranibizumab
as a loading dose followed by PRN schedule during a
period from March 2017 to April 2020 was done. Study was
conducted at a tertiary eye care centre in South Kerala after
protocol being approved by institutional ethical committee.
This was then compared to a similar data obtained
from AMD patients who have been treated with patented
Ranibizumab (Lucentis) during the same period. Endpoints
analyzed included improvement in BCVA, proportion of
patients with persistent IRF/SRF and complications at the
end of 1 year.

Both treatment naive and previously treated patients
with anti VEGF were included in the study. Those
with a minimum follow up of one year were only
included in this study. All patients underwent a detailed
eye examination that included slit-lamp biomicroscopy,
tonometry, fundus examination with IDO, fluorescein
angiography, indocyanine green angiography and OCT
whenever indicated. Patients were excluded if they had
coexisting significant media opacities which limited the
ability to take good images or if they had other suspected
causes for CNVM. Razumab PRN treatment regimen was
guided by disease activity criteria as evident with increase
in IRF/SRF in OCT or active leakage from the CNVM
as compared to previous visit. Treatment was discontinued
if no disease activity was noted. Patients diagnosed to
have active CNVM were treated with loading doses
(injection monthly for first 3 month) of intravitreal anti-
VEGF injection (Razumab or Ranibizumab 0.5mg in 0.05
ml) followed by PRN basis. After loading dose, patients
were reassessed for evidence of activity with SD-OCT
primarily and ICGA was done whenever indicated. At each
monthly visit, OCT was repeated and presence of fluid
(IRF/SRF) and modification of PED on OCT were recorded.
Retreatment was based on standard guidelines using clinical
and OCT criteria. The safety endpoints were occurrence of
any adverse events including any hypersensitivity reactions
or significant intraocular inflammation post injection.

3. Results

164 patients with neovascular AMD were included in our
study. Of 164 eyes analyzed 76 eyes received Razumab
(Figure 1) and 88 eyes received Lucentis (ranibizumab)
(Figure 3) with 32% and 50% males in each group. Mean
age of study group was 67.27 + 8.14 in ranibizumab
treated group and 69.53 + 9.12 in Razumab treated group.
Common associated systemic risk factors were diabetes
mellitus (31.4%), hypertension (43%) and ischemic heart

disease (15.7%). Baseline variables and demographic data
of both the groups are given in Table 1. After the loading
dose both drugs showed similar efficacy as shown in Table 2
and the final vision (median logmar; 0.24 vs 0.17; p 0.189),
presence of residual CME (31.6% vs 18.2%; p 0.469) and
SRF (Figure 2) (57.9% vs 61.9%; p 0.796)was similar in
both groups at 12 months (Table 4). The mean number
of injections was 8 in the Razumab group comparable to
Lucentis (6.4). Acceptability and less drop outs were seen in
Razumab patients compared to Lucentis. Though some eyes
developed mild uveitis (4.3%) with one of the initial batches
of Razumab, it was not evidenced later. No additional safety
concerns, either ocular or systemic were noted with the
biosimilar.

Statistical analysis was carried out with SPSS 23.0
version. The unpaired t-test and Mann Whitney U test
were used to analyze the continuous variables with
normal distribution and those without normal distribution
respectively. Paired variables were analyzed using Paired T
test and Wilcoxon signed rank test. Categorical variables
were analyzed using Chi square test or Fisher exact
test. Paired categorical variables were analyzed utilizing
McNemar test. Variables with p value <0.05 was considered
as statistically significant.

Figure 1: A) Baseline OCT image showing Type 1 active CNVM
with sub retinal fluid (SRF). Follow up OCT images showing good
response to intravitreal razumab therapy at B) 3 months C) 6
months & D) 12 months with good resolution of SRF
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Table 1: Patient disposition and baseline characteristics of ranibizumab and razumab treated group

Baseline Variables Ranibizumab Razumab (N=76) P value
group (N=88)
Age Mean + SD 67.27 + 8.14 69.53 +9.12 0.413
Males 50 31.6
Gender Females 50 68.4 0.233
Left Eye Percentage 54.5 31.6
Eye Right Eye Median (IQR) 455 68.4 0.209
Previous ANTIVEGF 0(0-0) 52-8) <0.001
BaselineVn LOGMAR 0.47 (0.27 - 0.48 (0.18 - 0.6) 0.979
0.5)
10P Mean + SD 14.23 + 3.66 12.53 £ 2.82 0.101
PP 22.7 36.8
Lens Status Phakic — 773 632 0.322
OCT SRF g 90.9 78.9 0.28
OCT CME 3(13.6) 11(57.9) 0.007
SRF Height Median (IQR) 173.5 (106 - 133 (32-172) 0.139
252.75)
Choroidal Thickness Mean + SD 348.27 +42.19 270.42 £ 59.71 <0.001
Table 2: Between ranibizumab and razumab at 4 months
At 4 months Ranibizumab group (N=88) Razumab (N=76) P value
LOGMAR Median (IQR) 0.17 (0.17 - 0.17) 0.18 (0-0.34) 0.418
I0P Mean + SD 13.82 £ 3.63 12.53 £2.35 0.189
OCT SRF Percentace 36.4 52.6 0.295
OCT CME g 45 316 0.036
SRF Height Median (IQR) 0(0-125.25) 63.5 (0 - 238) 0.271
Table 3: Between ranibizumab and razumab at 6 months
At 6 months Ranibizumab group (N=88) Razumab (N=76) P value
LOGMAR Median (IQR) 0.17 (0.17 - 0.43) 0.24 (0.13 - 0.34) 0.364
10P Mean + SD 13.27 + 2.81 12.74 + 2.53 0.525
OCT SRF Percentace 40.9 52.6 0.453
OCT CME g 22.7 31.6 0.524
SRF Height Median (IQR) 0(0-111.25) 18 (0-103.75) 0.402
Table 4: Between ranibizumab and razumab at 12 months
At 12 months Ranibizumab group (N=88) Razumab (N=76) P value
LOGMAR Median (IQR) 0.17 (0.17 - 0.30) 0.24 (0.13 - 0.34) 0.189
10P Mean + SD 12.82 +2.38 13.78 + 2.46 0.222
OCT SRF Percentage 61.9 57.9 0.796
OCT CME & 182 31.6 0.469
SRF Height Median (IQR) 92.5(0-171.25) 72.5 (0 - 129.25) 0.713

4. Discussion

Anti-VEGF agents have dramatically changed the
management of exudative AMD which results in severe
visual loss if untreated. As compared to the previous
treatment techniques like Photo Dynamic Therapy and
Thermal laser treatment, these agents significantly improve
visual prognosis and outcomes nAMD patients.

Main aim of our study was to evaluate the effectiveness
and safety profile of Ranibizumab Biosimilar (Razumab)
in macular neo-vascularization and to compare its

outcomes with patent Ranibizumab (Lucentis). Efficacy of
ranibizumab in wet AMD patients has been well established
in two previous pivotal phase 3 studies — MARINA’
and ANCHOR.® The FDA approval of Ranibizumab for
nAMD was based on these studies which showed visual
acuity improvement over 1 year time with monthly dosing.
Similarly, the efficacy and tolerability of Razumab, a
biosimilar to ranibizumab have been demonstrated recently
in a few multi-centric, randomized, prospective studies.-'°
Multicentric retrospective RE-ENACT and RE-ENACT 2
studies demonstrated the significant improvement in various
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12 MONTHS

Figure 2: Poor responder to intravitreal razumab therapy; OCT
images at A) Baseline showing active CNVM with sub retinal
fluid (SRF). B) at 6 months showing good resolution of activity
following therapy. C) at 12 months showing reactivation of disease
with reappearance of SRF

12 MONTHS

Figure 3: A) Baseline OCT image showing active Type 2 CNVM
with Intra retinal fluid (IRF). OCT images following intravitreal
lucentis therapy B) at 3 months C) at 6 months D) at 12 months
showing good resolution of activity

parameters of wet AMD patients including BCVA, CFT,
IRF and SRF with monthly injections of razumab. '%!1

Our study showed that the Razumab biosimilar is just
as efficient as the patent Ranibizumab when it is used to
treat nAMD at any four-week interval. Both the adjusted
treatment difference between the treatment groups for
change from baseline in BCVA (median logmar;0.24 vs
0.17; p 0.189) and presence of residual CME (31.6% vs
18.2%; p 0.469) and SRF (57.9% vs 61.9%; p 0.796)was
similar at 12 months. This was consistent with the study
conducted by SJ Woo et al. even though their evaluation of
BCVA from baseline was at 8§ weeks and CST from baseline
was at 4 weeks duration. '?

In our study, patients were dosed on PRN basis after
loading phase and the safety and efficacy of Razumab were
assessed after 1 year duration. Visual acuity improvement
of nAMD patients has been reported in ANCHOR and
MARINA studies after monthly injections of anti VEGF
agents (ranibizumab).”® These studies found significant
improvement in BCVA by 3 months and patients could
sustain this improvement till the end of treatment period
of 24 months. The efficacy of ranibizumab biosimilar was
assessed using sensitive endpoints such as change in visual
acuity and presence of residual CME and SRF revealed
by SD-OCT. Both the groups showed similar efficacy in
improving the BCVA and also in reducing SRF/IRF at the
end of 4, 6 and 12 months follow up evaluations.

The mean number of injections was 8 in the Razumab
group when compared to Lucentis (6.4) at the end of
12 months. Acceptability and less drop-outs were seen
in Razumab patients. Increase in intraocular pressure is
considered to be among the common adverse effects. But
the mean changes in IOP during course of our study period
were minimal and was insignificant (p value >0.05), similar
to previous reports in literature. '3 Other common adverse
effects include subconjuctival haemorrhage, floaters, visual
disturbances, intraocular inflammation, ocular pain, and
ocular hyperemia. Though some eyes developed mild
uveitis (4.3%) with one of the initial batches of Razumab, it
was not evidenced later during our study period. Non-ocular
side effects such as hypertension, nasopharyngitis, headache
and thromboembolic events have also been reported. 41
No additional safety concerns, either ocular or systemic,
were noted with the Razumab treated patients.

The generalizability of the results from our study
is upheld by its consistency with previous research on
ranibizumab. In particular, mean changes from baseline in
BCVA at 6 months were 7.4 letters compared with 6.5 letters
in the MARINA study, 10.6 letters in ANCHOR study and
6.6 letters in the CATT study trials. In real world scenario,
it is possible that nAMD patients are undertreated and do
not receive as many anti-VEGF injections as recommended,
which could result in lower efficiency than what is observed
in clinical trial settings.!” The use of biosimilar can add
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to the cost savings, making it more affordable for general
population. Thus, a biosimilar version of Ranibizumab like
Razumab may reduce few limitations currently imposed by
health care providers or payors, which would allow patients
to have a better opportunity for receiving an effective
treatment regimen.

Our study limitations included the unavailability
of details regarding the pattern, size and type of
CNVMs. Additionally, the data on patients who had
obtained therapies earlier were not captured, meaning that
information on "treatment naive" versus "previously treated
patients" could not be provided.

5. Conclusions

Razumab, a ranibizumab biosimilar showed equivalent
efficacy compared with ranibizumab in participants with
nAMD in improving visual acuity and in decreasing CME
and SRF over 1 year on a PRN schedule. Besides, being
cheaper and with similar safety profile of ranibizumab, it
forms an effective alternative for patients who often need
long term management. Therefore, a safer, cheaper and
effective biosimilar like razumab may decrease several cost
related restrictions of patent ranibizumab. This will allow
patients suffering from nAMD to have a better opportunity
of getting an effective treatment regimen.

6. Source of Funding

None.

7. Conflict of Interest

None.
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