Cancer Management and Research Dove

REVIEW

Rituximab in the treatment of follicular lymphoma:
the future of biosimilars in the evolving
therapeutic landscape

Janakiraman Subramanian'

Jamie Cavenagh?
Bhardwaj Desai?
Ira Jacobs*

'Division of Medical Oncology, Saint

Luke’s Cancer Institute, Kansas
City, MO, USA; 2Department of
Haematology, St. Bartholomew’s
Hospital, London, UK; *Prospect
Heights, IL, *Global Established
Pharma, Pfizer Inc., New York,
NY, USA

Correspondence: Ira Jacobs
Therapeutic Area Global Medical
Lead-Oncology Biosimilars, Pfizer
Global Established Pharma GCMA,
235 East 42nd Street, New York,
NY 10017-5755, USA

Tel +1 212 733 0876

Fax +1 845 474 5301

Email ira.jacobs@pfizer.com

This article was published in the following Dove Press journal:
Cancer Management and Research

24 April 2017

Number of times this article has been viewed

Abstract: Follicular lymphoma (FL) is the second most common type of non-Hodgkin’s
lymphoma. FL is an incurable disease with treatment options ranging from a “watch-and-wait”
approach to localized therapy with radiation or systemic therapy with rituximab in combina-
tion with chemotherapy regimens. This review summarizes the role of rituximab across the
spectrum of FL treatment and the evolving therapeutic landscape with the emergence of novel
agents currently in clinical development. Despite the prospect of new agents on the horizon,
it is widely accepted that rituximab will remain as the cornerstone of therapy because of its
established long-term efficacy. Many biologics, including rituximab, have lost exclusivity of
composition-of-matter patent or will do so in the next few years, which is a concern for patients
and physicians alike. Moreover, access to rituximab is challenging, particularly in countries
with restricted resources. Together, these concerns have fueled the development of safe and
effective biosimilars. The term “biosimilar” refers to a biologic product that is highly similar to
an approved reference (or originator) product, notwithstanding minor differences in clinically
inactive components, and for which there are no clinically meaningful differences in purity,
potency, or safety. Biosimilars are developed to treat the same condition(s) using the same
treatment regimens as an approved reference biologic, and have the potential to increase access
to more affordable treatment of FL. Herein, we also discuss the potential benefits of eagerly
awaited rituximab biosimilars, which may mitigate the impact of the lack of access to rituximab.
Keywords: biosimilar, follicular lymphoma, non-Hodgkin’s lymphoma

Introduction

Non-Hodgkin’s lymphoma (NHL) accounts for approximately 3%-4% of all cancers
worldwide.! NHL is a growing problem, with the global prevalence projected to rise
to more than 0.4 million in 2016, and estimates suggest that approximately half of
new NHL cases will result in death.?

Follicular lymphoma (FL) is the second most common type of NHL and accounts for
10%—-20% of all lymphomas.? The most ubiquitous indolent lymphoma, FL is typically
diagnosed in individuals 55-60 years of age and is slightly more prevalent in females.?
FL is characterized by painless swelling in several lymph node sites, with bone marrow
involvement in approximately 70% of cases.* Approximately 19% of patients present
with “B symptoms”, such as fever, weight loss, or night sweats, at the time of diagnosis.**
FL predominantly originates from B lymphocytes. CD20 is a B-cell-specific antigen
expressed on both malignant B cells, including FL and healthy cells, and is involved in
the proliferation and differentiation of normal B cells.’ As such, targeting CD20 is an
optimal therapeutic strategy and plays a central role in the treatment of FL.
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Rituximab (Rituxan®; Genentech, South San Francisco,
CA, USA/MabThera®; Roche, Basel, Switzerland) is a
chimeric anti-CD20 monoclonal antibody that binds specifi-
cally to CD20.%" In addition to its role in the treatment of
diffuse large B-cell lymphoma (DLBCL) in the first-line or
relapsed/refractory settings, rituximab is also approved for
use in FL as a single agent or in combination with first-line
chemotherapy.®’ Given the importance of rituximab across
the spectrum of FL treatment and the evolving therapeutic
landscape with the emergence of novel agents, the role of
rituximab in the future management of FL is described. The
role of rituximab biosimilars in the future of FL treatment
and how the introduction of biosimilars can help to relieve
this lack of access are also discussed.

FL: the role of rituximab in the

current standard of care
The National Comprehensive Cancer Network (NCCN)®
(Table 1) and the European Society for Medical Oncology
(ESMO) guidelines’ (Figure 1) outline the recommended
treatment regimens for patients with FL in the US and Europe,
respectively. Owing to its established long-term efficacy,
rituximab is an important component of FL treatment.'

Treatment options for patients with limited-stage dis-
ease (stage I/II) include radiation,''"" “watch-and-wait”
approach,' or rituximab alone or in combination with
chemotherapy (eg, bendamustine plus rituximab [BR]; ritux-
imab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone [R-CHOPT; or rituximab plus cyclophosphamide,
vincristine, and prednisone [R-CVP]).!* Despite the paucity
of randomized clinical trials, radiation therapy is the preferred
treatment for patients with non-bulky stage I FL. Patients with
Grade 3b FL or those undergoing histologic transformation
are best treated with chemoimmunotherapy regimens, such as
R-CHOP. Patients with stage II FL are appropriate candidates
for treatment with either rituximab alone or in combination
with chemotherapy, depending on their clinical presentation.
In general, the treatment approach for patients with stage I1
FL includes “watch-and-wait”, single-agent rituximab vs
rituximab plus chemotherapy, or radiation for those with
contiguous nodal involvement. Patients with bulky disease or
those with an adverse prognosis presenting with B symptoms
and/or clinically significant tumor load are candidates for
treatment with rituximab plus chemotherapy.®®

Treatment options for patients with advanced-stage
(stage III/IV) FL are similar to those for stage I FL. For
asymptomatic patients with non-bulky disease, the watch-
and-wait approach with treatment upon disease progression
may be appropriate.'® Results from a study by Ardeshna et al

conducted in asymptomatic patients with advanced-stage
low-tumor-burden FL showed that 88% of patients on main-
tenance treatment with rituximab did not require treatment
at 3 years compared with 46% in the watch-and-wait group
(P<0.0001)." The rituximab induction arm was affected
by early closure because of poor accrual. Moreover, there
were 18 serious adverse events, possibly as a consequence
of treatment with rituximab. However, this study highlights
that rituximab monotherapy is a possible option for patients
with asymptomatic, low-tumor-burden FL, particularly for
those who may not tolerate chemotherapy or for those with
slowly progressive disease.®

Patients with advanced-stage FL that is progressive,
symptomatic, and/or has associated cytopenias are candidates
for chemoimmunotherapy. The choice of chemotherapy
agents depends on the drug availability and physician
choice. Common treatment regimens include BR, R-CHOP,
and R-CVP. Recent evidence suggests that BR is effective
as a first-line regimen in patients with advanced disease. In
a randomized Phase III study, treatment with BR resulted
in non-inferior clinical response compared with standard
rituximab chemotherapy (R-CHOP or R-CVP), with an
acceptable toxicity profile.'” In a prospective, randomized,
open-label study in patients with previously untreated indo-
lent lymphoma, first-line therapy with BR resulted in greater
progression-free survival and fewer toxic effects compared
with R-CHOP."®

Patients who respond to induction treatment with R-CVP
or R-CHOP are potential candidates for maintenance therapy
with rituximab. Primary RItuximab and MAintenance
(PRIMA) was a randomized open-label study to investigate
the effect of 2 years of rituximab maintenance therapy
(375 mg/m? every 8 weeks) after first-line treatment with
rituximab plus chemotherapy.'® At a median follow-up of
3 years, progression-free survival was significantly improved
in the rituximab maintenance group (75%) compared with
the observation group (58%) (P<0.0001). Furthermore, a sig-
nificantly greater proportion of patients achieved a complete
response with rituximab maintenance therapy than those in
the observation group (72% vs 52%, respectively; P=0.0001).
However, there was no difference in the overall survival
between the 2 groups in this study.!® Further investigation is
needed to understand the long-term toxicities of rituximab
maintenance therapy and to identify the patients most likely
to benefit from this treatment regimen.

A recent study by Kahl et al® failed to demonstrate
a significant clinical benefit from continuing rituximab
maintenance treatment in patients with advanced-stage,
low-tumor-burden FL after induction with the single-agent
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Table | Current standard of care in Grade 1-2 follicular lymphoma: NCCN Clinical Practice Guidelines in Oncology (NCCN

Guidelines®) 20178

First-line therapy (in order of preference)

Second-line and subsequent therapy (in order of preference)

Suggested Treatment Regimens

Consolidation/Extended
dosing (optional)

Suggested Treatment
Regimens

Consolidation/Extended dosing
(optional)

Elderly or infirm:

® R (375 mg/m? weekly for 4
dOSeS) 15,62-64

e Single-agent alkylators
(eg, chlorambucil or
cyclophosphamide) = R

o Radioimmunotherapy®®!
(category 2B)

B + R'"'8 (category |)

R-CHOP%*5* (category 1)

R-CVP% (category 1)

R (375 mg/m2 weekly for 4 doses)***

15,62-64

L + R32% (category 2B)

R maintenance (375 mg/m?

every 8 weeks for 12 doses for
patients with initial high tumor

burden®® (category I)*
R consolidation (375 mg/m?

every 8 weeks for 4 doses)**

Radioimmunotherapy
(after induction with
chemotherapy or

chemoimmunotherapy)b< 57-59

Chemoimmunotherapy
(same as first-line therapy)

RSO,SS

L + R60,6I

B + O%

Radioimmunotherapy®°®!

R maintenance (375 mg/m? every
12 weeks for 2 years)*'*2 (category |)

O maintenance for rituximab-
refractory disease (I g every 8 weeks
for a total of 12 doses)*

High-dose therapy with autologous
stem cell rescue

Allogenic stem cell transplant for
highly selected patients

(category 1)

I[d] 65

F[e] + R67

RFND [e168

Second-Line regimens for
DLBCL without regard to
transplantability ****

Notes: *Selection of patients requires adequate marrow cellularity >15% and <25% involvement of lymphoma in bone marrow, and platelets >100,000. In patients with prior
autologous stem cell rescue, referral to a tertiary care center is highly recommended for radioimmunotherapy. °If radioimmunotherapy is considered, bilateral cores are
recommended and the pathologist should provide the % of overall cellular elements and the % of cellular elements involved in the bone marrow. Cytogenetics + FISH for
known MDS markers. “The full impact of an induction regimen containing rituximab on RIT consolidation is unknown. “Special considerations for the use of small-molecule
inhibitors (ibrutinib and idelalisib) available from NCCN.org. *Fludarabine-containing regimens negatively impact stem cell mobilization for transplant. RFND regimen may
be associated with stem cell toxicity and secondary malignancies. *Based on the PRIMA study for patients with high tumor burden treatment with RCVP and RCHOP. No
data following other regimens. **If initially treated with single agent rituximab. **Consider for low tumor burden. ***Intention to proceed to high-dose therapy: DHAP
(dexamethasone, cisplatin, cytarabine) * rituximab; ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin) * rituximab; GDP (gemcitabine, dexamethasone, cisplatin)
+ rituximab or (gemcitabine, dexamethasone, carboplatin) * rituximab; GemOx (gemcitabine, oxaliplatin) * rituximab; ICE (ifosfamide carboplatin, etoposide) * rituximab;
MINE (mesna, ifosfamide, mitoxantrone, etoposide) + rituximab. Non-candidates for high-dose therapy: Bendamustine * rituximab; Brentuximab vedotin for CD30+ disease
(category 2B); CEPP (cyclophosphamide, etoposide, prednisone, procarbazine) + rituximab — PO and IV; CEOP (cyclophosphamide, etoposide, vincristine, prednisone) +
rituximab; DA-EPOCH + rituximab; GDP + rituximab or (gemcitabine, dexamethasone, carboplatin) + rituximab; GemOx = rituximab; Gemcitabine, vinorelbine * rituximab
(category 3B); Lenalidomide + rituximab (non-GCB DLBCL); Rituximab. For second-line and subsequent therapy: i. Inclusion of any anthracycline or anthracenedione in
patients with impaired cardiac functioning should have more frequent cardiac monitoring; ii. If additional anthracycline is administered after a full course of therapy, careful
cardiac monitoring is essential. Dexrazoxane may be added as a cardioprotectant; iii. Rituximab should be included as second-line therapy if there is relapse after a reasonable
remission (>6 months); however, rituximab should often be omitted in patients with primary refractory disease. All recommendations are category 2A unless otherwise
indicated. Category I: high-level evidence, there is uniform NCCN consensus that the intervention is appropriate, Category 2A: lower-level evidence, there is uniform
NCCN consensus that the intervention is appropriate, Category 2B: lower-level evidence, there is NCCN consensus that the intervention is appropriate, Category 3:
any level of evidence, there is major NCCN disagreement that the intervention is appropriate. Adapted with permission from National Comprehensive Cancer Network.
NCCN clinical practice guidelines in oncology. B-cell Lymphomas. Version |. 2017. Fort Washington, PA: NCCN; 2017 [updated 2017]. Available from: https://www.nccn.
org/professionals/physician_gls/pdf/b-cell.pdf. Accessed February 9, 2017.8 © 2017 National Comprehensive Cancer Network, Inc.

Abbreviations: B, bendamustine, CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CVP, cyclophosphamide, vincristine, and prednisone; DLBCL,
diffuse large B-cell lymphoma; L, lenalidomide; I, idelalisib; F, fludarabine; FISH, fluorescence in situ hybridization, FND, fludarabine, mitoxantrone, and dexamethasone;
MDS, myelodysplastic syndrome, NCCN, National Comprehensive Cancer Network, O, obinutuzumab; R rituximab; RIT, radicimmunotherapy; PO, oral; IV, intravenous;
DA-EPOCH, dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin; GCB, germinal center B-cell like.
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Evaluation

Asvmptomatic: Immunochemotherapy
" ymp ;. Mild symptoms: R-CHOP
Watch-and-wait R
- Rituximab R-CVP
Rituximab L
Radioimmunotherapy RB
monotherapy

High tumor burden:

+ Rituximab maintenance
Radioimmunotherapy

Factors to consider:
Patient preference
and tumor burden

Factors to consider:
Patient age
and comorbidities

Figure | Current standard of care in follicular lymphoma: ESMO guidelines 2014.

Notes: Adapted from Dreyling M, Ghielmini M, Marcus R, Salles G, Vitolo U, Ladetto M; ESMO Guidelines Working Group. Newly diagnosed and relapsed follicular
lymphoma: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2014;25 Suppl 3:iii76—iii82° by permission of Oxford University Press and
adapted from First-line treatment of follicular lymphoma: a patient-oriented algorithm, Feuerlein K, Zucca E, Ghielmini M, Leuk Lymphoma, 2009, Taylor & Francis, adapted

by permission of the publisher Taylor & Francis Ltd, http://www.tandfonline.com. ¢

Abbreviations: ESMO, European Society for Medical Oncology; RB, rituximab plus bendamustine; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and

prednisone; R-CVP, rituximab plus cyclophosphamide, vincristine, and prednisone.

rituximab. Although rituximab maintenance therapy should
be considered after rituximab plus chemotherapy, it is not rec-
ommended after rituximab monotherapy (Table 1; Figure 1).
Furthermore, rituximab maintenance therapy after induction
with rituximab monotherapy is of less clinical benefit in
patients with low-tumor-burden FL, compared with rituximab
re-treatment.?

Rituximab is also effective in the re-treatment setting
and is used in combination with chemotherapy regimens
for the treatment of relapsed/refractory FL. Common che-
motherapy regimens include first-line (BR, R-CHOP, and
R-CVP) and second-line (fludarabine, cyclophosphamide
plus mitoxantrone or fludarabine monotherapy) regimens
(Table 1). In patients with early relapse (1-2 years), a non-
cross-resistant regimen is preferable (eg, bendamustine
before or after CHOP). If patients subsequently experience
remission for 6 months, the addition of rituximab should be
considered (Table 1).3

Novel agents on the horizon: the

evolving treatment landscape of FL

Following the clinical success of rituximab in the treatment
of FL, novel agents are emerging and currently under devel-
opment. Ibrutinib, an oral, selective, and covalent Bruton’s
tyrosine kinase inhibitor, has been approved by the US Food
and Drug Administration (FDA) for the treatment of patients

with mantle cell lymphoma who have received at least 1
prior therapy,* chronic lymphocytic leukemia (CLL)/small
lymphocytic lymphoma, and Waldenstrdom’s macroglobu-
linemia.? Ibrutinib has also been approved by the European
Medicines Agency (EMA) for the treatment of patients with
relapsed/refractory mantle cell lymphoma, in the first-line,
refractory, and relapsed/refractory settings of CLL, for those
with Waldenstrdm’s macroglobulinemia who have received at
least 1 prior therapy, and in the first-line setting for patients
unsuitable for chemoimmunotherapy. 2 Ibrutinib has shown
promising results in the treatment of FL. Ibrutinib is currently
under investigation for use in combination with rituximab
(ClinicalTrials.gov, NCT01980654) and as monotherapy for
relapsed/refractory FL (ClinicalTrials.gov, NCT01849263).

Idelalisib, an oral phosphoinositide 3-kinase-delta
inhibitor, has been approved by the FDA for the treatment of
patients with relapsed/refractory CLL and relapsed/refractory
FL.* A Phase I/II study to evaluate the efficacy and safety of
idelalisib in patients with previously treated low-grade FL
is ongoing (ClinicalTrials.gov, NCT01306643). A Phase II
study is planned to explore the efficacy and safety of idelalisib
in combination with rituximab in patients with previously
untreated FL and small lymphocytic lymphoma (Clinical
Trials.gov, NCT02258529).

Obinutuzumab is a humanized immunoglobulin G1
monoclonal antibody, with a novel glycoengineered Fc region.
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In combination with chemotherapy, obinutuzumab has been
approved by the FDA for the treatment of CLL. Obinutu-
zumab is approved for use in combination with bendamustine
followed by obinutuzumab monotherapy for the treatment
of patients with FL who relapsed after, or are refractory to,
a rituximab-containing regimen.”> Approval was based on
an open-label, randomized, Phase III trial in patients with
indolent NHL refractory to rituximab.?* In another study,
obinutuzumab demonstrated clinical efficacy and an accept-
able safety profile in the relapsed/refractory FL setting.”” In
a Phase III study, obinutuzumab-based induction and mainte-
nance therapy resulted in small improvements in progression-
free survival in treatment-naive patients with FL; however, a
higher incidence of Grades 3—5 adverse events was observed
compared with rituximab.?® A Phase I study in patients with
NHL or CLL showed that induction and maintenance therapy
with obinutuzumab offered clinical benefits, with a favorable
safety profile.?? Similarly, obinutuzumab showed encouraging
results in patients with relapsed/refractory NHL.*
Lenalidomide, an immunomodulatory agent, has
been approved by the FDA for the treatment of patients
with multiple myeloma, myelodysplastic syndromes, and
relapsed/refractory mantle cell lymphoma.’! In a Phase 1T
trial, lenalidomide in combination with rituximab was
effective and well tolerated as initial treatment for patients
with advanced indolent NHL.*? In light of these promising
results, a Phase III study to evaluate the efficacy and safety
of rituximab in combination with lenalidomide compared

Patent
expiration

with R-CHOP, R-CVP, or BR in patients with previously
untreated FL is ongoing (ClinicalTrials.gov, NCT01476787).

Rituximab: challenges for the future

Despite an array of novel agents emerging and in clinical
development, it is likely that rituximab will remain at the
forefront of FL treatment.’* However, patents for many bio-
logics have expired or will lose exclusivity over the coming
years (Figure 2). Importantly, the composition-of-matter
patent covering rituximab in Europe (MabThera®) expired
in 2013, and its counterpart in the US (Rituxan®) will expire
in 2018. Moreover, rituximab is not widely available to phy-
sicians and patients in several countries, including the US,
Mexico, Turkey, Russia, and Brazil. In a recent survey of 450
oncologists and hematologists, 31% considered rituximab an
easily accessible option in Brazil. Similarly, 25% and 19%
reported challenges in getting access to rituximab in Mexico
and Russia, respectively. Issues related to insurance cover-
age, treatment guidelines, and patient comorbidities were
the most common barriers to access or use of rituximab.
Indeed, these barriers have the potential to compromise
clinical outcomes and patient care across the spectrum of FL
treatment, potentially resulting in a change or delay in treat-
ment with rituximab, largely the result of payment issues or
patient response. However, Baer et al found physicians who
participated in the survey would increase use of rituximab ifa
more affordable version were available, without compromis-

ing efficacy, safety, or patient care.*

Infliximab*
200 ORI,
Rituximab Adalimumab
Infliximab
Trastuzumab**
Bevacizumab
_E_ Bevacizumab

Figure 2 Patent expiration of biologics in the US and Europe.

Notes: *Loss of exclusivity in some European countries in 2014. **Loss of exclusivity in the European Union in 2014.
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Another concern in the biologics arena is that these agents
are likely to be susceptible to drug shortages as a consequence
of sparse active ingredients, coupled with obstacles in manu-
facture and supply. In addition, suboptimal compliance with
current good manufacturing practice, changes in clinical
standards, a greater demand for rituximab, and manufactur-
ing delays are the most common factors that contribute to
drug shortages.* The supply of chemotherapeutics, such as
5-fluorouracil, liposomal doxorubicin, and fludarabine, as
well as rituximab, may be adversely affected by looming
drug shortages, with potentially pernicious outcomes for
patients.*® Drug shortages can lead to delays in treatment, use
of alternative, potentially less effective treatment, increased
case management for health care professionals, and poor
availability of more effective, well-tolerated combination
therapies.*

What’s next? The rationale for

developing biosimilars

The loss of exclusivity and limited access to rituximab has led
to the development of well-characterized, safe, and effective
biosimilars to rituximab. Biosimilars are defined as biologic
products that are highly similar to the reference biologic
product, notwithstanding minor differences in clinically
inactive components.’’” The availability of biosimilars may
mitigate the impact of the limited access to rituximab. Bio-
similars provide a greater spectrum of treatment choices and
may offer efficiencies to the health care system. In addition,
biosimilars increase access to biologics and foster greater use
of biologic therapies, which may facilitate improved overall
health outcomes at a time when a shortage of biologics
may become a barrier to the treatment of patients with FL.
Biosimilars have the potential to increase access to therapies
by offering more affordable treatment options. Savings with
biosimilars could facilitate the reallocation of expenditure to
optimize treatment of patients with FL, resulting in patients
receiving treatment earlier in therapy, with more patients able
to access medicines such as rituximab.?’

Understanding biosimilars: an
overview of development and

pathways to approval

Biosimilars are large, structurally complex molecules
developed to be similar to and treat the same condition(s),
using the same treatment regimens as an existing licensed or
approved (originator or reference) biologic. Development of
biosimilars involves a stepwise approach of physicochemical
and biological evaluation, along with a series of comparative

nonclinical and clinical studies. Several factors influence
the extent of clinical data required for the approval of bio-
similars, including the similarity to the originator biologic
and strength of preclinical data as well as the molecular
complexity. The ultimate aim of biosimilar development is
to demonstrate that there are no clinically meaningful dif-
ferences based on the “totality of evidence” encompassing
all available analytical, nonclinical, and clinical data. The
totality of evidence approach is specifically tailored for bio-
similars and applies a different paradigm than the regulation
of originator biologics, for which the aim is to establish de
novo efficacy and safety. Furthermore, the biosimilar devel-
oper is not required to demonstrate efficacy to the reference
biologic in each indication, as the extrapolation of clinical
data across indications is permitted, and any differences may
be considered in the totality of evidence, given appropriate
scientific justification.*®

The approval of biosimilars is a highly regulated and
comprehensive process (Table 2). The EMA and the US FDA
have published extensive guidance documents with their
respective definitions of biosimilars, and the requirement
of a series of detailed analytical and similarity assessments,
nonclinical in vivo evaluation, and safety and efficacy studies,
all in comparison with the reference biologic.*

The biosimilars approval pathway was established in the
European Union (EU), with 8 biosimilars (under 20 different
trade names) authorized by the EMA over the past decade.*
The first biosimilar in the US (filgrastim-sndz [Zarxio®]), a
biosimilar version of Neupogen®, was granted approval in
2015 under the US Biologics Price Competition and Inno-
vation Act of 2009.#'%* Although complex, the regulatory
approval process for biosimilars in Europe,* the US,*® and
elsewhere® has been tailored and is often shorter than that
required for originator biologics.

Table 2 Regulatory definitions of biosimilars

Regulatory Definition

body

EMA3 A biological medicinal product that contains a version
of the active substance of an already authorized product
(reference medicinal product) in the EEA

FDA3® A biological product that is highly similar to a

US-licensed reference product notwithstanding minor
differences in clinically inactive components, and for
which there are no clinically meaningful differences
between the biological product and the reference
product in terms of safety, purity, and potency of the
product

Abbreviations: EEA, European Economic Area; EMA, European Medicines Agency;
FDA, US Food and Drug Administration.
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The advent of rituximab biosimilars:

where are we now?

A biosimilar version of rituximab (Truxima™) has recently
been granted approval for the treatment of NHL, CLL, and
rheumatoid arthritis (RA) in South Korea.* Several poten-
tial rituximab biosimilars are currently in development,
each in comparison with the originator (reference) ritux-
imab (Table 3). A study in patients with newly diagnosed
advanced FL showed pharmacokinetic similarity between
a potential biosimilar to rituximab, CT-P10, and rituximab
(each administered with CVP), with similar B-cell kinetics
and immunogenicity.** In another study, CT-P10 and ritux-
imab showed equivalent pharmacokinetics, and comparable
efficacy, pharmacodynamics, immunogenicity, and safety
in patients with RA.* A clinical study in patients with
previously untreated FL showed therapeutic equivalence in
overall response rate between another proposed biosimilar
to rituximab, GP-2013, and rituximab sourced from the
EU. In this trial, similarity was demonstrated for efficacy,
pharmacokinetic, and pharmacodynamic parameters, with
similar safety findings.*’ In addition, the efficacy and safety
of another potential biosimilar, BI-695500, in patients with
low-tumor-burden lymphoma is under clinical investigation
(ClinicalTrials.gov, NCT01950273). ABP 798, a poten-
tial biosimilar to rituximab, is in clinical development in
patients with CD20-positive B-cell NHL (Clinical Trials.gov,
NCTO02747043). Another potential biosimilar to rituximab,
MabionCD?20, is in development in patients with CD20-
positive DLBCL (ClinicalTrials.gov, NCT02617485).

In nonclinical studies, PF-05280586, a proposed bio-
similar to rituximab, showed the same primary amino acid
sequence and similar physicochemical and in vitro functional
properties as the licensed originator biologic.*® A study
in patients with active RA demonstrated pharmacokinetic
similarity of PF-05280586 to rituximab sourced from the
EU (rituximab-EU) and the US (rituximab-US) and that of

Table 3 Rituximab biosimilars in clinical development for NHL

rituximab-EU to rituximab-US.* In this trial, all 3 treatments
were generally well tolerated, and the incidence of treatment-
related adverse events was low. These encouraging findings
support the ongoing development of PF-05280586 as a poten-
tial biosimilar to rituximab. A trial is ongoing to compare the
efficacy, safety, pharmacokinetics, and immunogenicity of
PF-05280586 to rituximab in patients with low-tumor-burden
FL (ClinicalTrials.gov, NCT02213263).

Conclusion

FL accounts for up to 20% of all lymphomas. Debate continues
over the optimal treatment strategy for untreated FL: the watch-
and-wait approach vs therapeutic intervention. However, for
patients who are candidates for systemic therapy, an anti-CD20
monoclonal antibody alone or in combination with chemo-
therapy remains at the forefront of the therapeutic landscape.

It is well recognized that rituximab will remain as the
cornerstone of therapy in the treatment of patients with FL.
The loss of exclusivity of composition-of-matter patents of
biologics in recent and coming years, and the lack of access
to rituximab in some countries are of particular concern for
patients and physicians. Thus, it is relevant, appropriate,
and necessary to develop a biosimilar to rituximab with the
potential to generate cost savings and efficiencies for health
care systems and to increase access to patients worldwide,
which can help augment resources for other important aspects
of health care.

It will be crucial to engage clinicians on the importance of
biosimilars, and moreover, to increase understanding of data
that underpin the development of biosimilars and how these
data may translate into clinical practice. At present, several
potential rituximab biosimilars are in development. As a
result of extensive studies, the availability of safe and effec-
tive rituximab biosimilars is eagerly anticipated, potentially
offering a greater range of therapeutic options and improved
clinical benefits to patients with FL.

Sponsor Study design Patient population Comparison Status Clinicaltrials.gov
registration
Amgen Randomized, double-blind, Phase Il CD20-positive B-cell NHL ~ ABP 798 vs rituximab Recruiting  NCT02747043
Mabion SA Randomized, double-blind, Phase IlI CD20-positive DLBCL MabionCD20 vs rituximab ~ Recruiting  NCT02617485
Pfizer Inc. Randomized, double-blind, Phase Il CD20-positive, low-tumor-  PF-05280586 vs rituximab Recruiting  NCT02213263
burden FL
Celltrion Inc  Randomized, double-blind, Phase I/l Advanced FL CT-P10 + CVP vs rituximab Active NCTO02162771
+ CVP

Sandoz Randomized, double-blind, Phase Il Untreated advanced FL GP2013 vs rituximab Active NCTO01419665
Boehringer Randomized, double-blind, Phase | Low-tumor-burden FL Bl 695500 vs rituximab Completed NCTO01950273
Ingelheim

Abbreviations: CVP, cyclophosphamide, vincristine, and prednisone; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; NHL, non-Hodgkin’s lymphoma.
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