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LETTERS TO THE EDITOR

Rituximab biosimilar evaluated by network meta-
analysis

The growing health care needs and the increase of new
and expensive health care technologies are a challenge
for the sustainability of health systems worldwide.1

Globally, national health systems are currently spending
around US$ 100 billion per year on anticancer drugs
alone.2

Biosimilars can be one of the solutions to reduce costs
of cancer treatment, retaining the same efficacy and safe-
ty of originator drugs.3 The pathways of biosimilar
approval have been set by the European Medicine
Agency (EMA) and the U.S. Food and Drug
Administration (FDA) with the purpose of checking their
comparability in terms of pharmacokinetic/pharmacody-
namic properties, preclinical biological activity, and phys-
iochemical characterization as well as requiring a robust
and consistent manufacturing process.4

The pathways towards market authorization are faster
and less demanding for biosimilars because clinical stud-
ies on these agents are only aimed at demonstrating that
safety and efficacy are comparable with those of the orig-
inator.5 However,  health practitioners, owing to the lim-
ited amount of  comparative data between biosimilars
and originators, are often reluctant to consider these
agents replaceable with one another in clinical practice.6

A recent European Public Assessment Report (EPAR)
by EMA assessed the new rituximab biosimilar CT-P10
and approved this new biosimilar. On the basis of this
clinical material, we performed a network meta-analysis,
including not only the equivalence study comparing rit-
uximab biosimilar versus originator in patients with
advanced follicular lymphoma (AFL), but also the ran-
domized clinical trials comparing originator versus stan-
dard of care (SOC).7,8

In the context of evidence-based studies, network
meta-analysis is increasingly being used owing to its abil-
ity to compare three or more treatments with one anoth-
er.9 This feature can be helpful for studying biosimilars.
Our network meta-analysis focused on the efficacy of
rituximab in AFL, and aimed at comparing rituximab
biosimilar CT-P10 (Truxima®) versus Mabthera/Rituxan
(rituximab originator). The methodology of this assess-
ment has already been described in a recent report.10

The clinical data on the rituximab biosimilar were
extracted from the EPAR, published by EMA in 20178,
whilst the meta-analysis of Gao et al.11 and that of Schulz
et al.12 provided the data on both rituximab originator
product and SOC.  These two meta-analyses were select-

ed according to a standard literature search on PubMed
(keywords: rituximab, meta-analysis, follicular lym-
phoma).
Standard of care included different chemotherapy regi-
mens such as CVP, FCM, MCP, and CHOP, which are
commonly recommended in AFL. The end-point we
selected was the rate of overall response (oRR) at the end
of the prescribed regimens. This endpoint was a compos-
ite of  CR (complete response), CRu (unconfirmed com-
plete response), and PR (partial response).
Our network meta-analysis was based on the bayesian
method proposed by the National Institute for Health
and Care Excellence (NICE).13Odds ratio (OR) for all pair-
wise comparisons was the output of the analysis, along
with the ranking histogram and 95% credible intervals
(CrIs). Since no significant heterogeneity was found in
the clinical trials, the Bayesian statistics analysis was per-
formed with a fixed effect model.
The data of oRR from the 6 randomized trials selected
by Gao et al.11 and by Schulz et al.12 are shown in Table 1.
Our network meta-analysis estimated an OR of 2.61
(95%CrI: 0.51 to 14.91) for the comparison biosimilar
versus originator, 7.44 (95%CrI: 1.42 to 43.38) for biosim-
ilar versus SOC, and 2.82 (95%CrI:  2.14 to 3.76) for orig-
inator versus SOC. In terms of efficacy, CT-P10 ranked:
first in 88% of bayesian simulations; second in 12%,
third in 0%; the originator: first, 12%; second, 88%,
third, 0%; SOC always ranked third (Figure 1). The num-
ber of evaluated patients increased with this approach
from 124 (EPAR) to 1,704 (network meta-analysis).
The 95%CrI estimated by the bayesian meta-analysis
for the comparison of biosimilar versus originator
(OR=2.61; 95%CrI: 0.51 to 14.91) was close to the 95%
confidence interval (CI) reported in the equivalence trial
(OR=2.56; 95%CI: 0.48 to 14.28); hence, the results of
our network meta-analysis concerning this comparison
(together with their variability) confirmed those found in
the equivalence trial.
One of the main reasons for limiting the use of biosim-
ilar in the real world setting is the absence of RCTs
involving a large number of patients.6 EMA's EPAR
reports one comparative RCT for the rituximab biosimilar
CT-P10 which involved 124 patients with AFL (of whom
66 were treated with biosimilar and the others with the
originator). In this framework, conducting our network
meta-analysis allowed us to evaluate the efficacy end-
point of rituximab biosimilar, rituximab originator, and
SOC on the basis of a total of 1,704 patients. 
The results of our meta-analysis confirm the efficacy of
rituximab biosimilar in treating AFL. Interestingly, the
biosimilar ranked first in 88% of the bayesian simula-

Table 1. Rates of oRR reported in the randomized trials included in our network meta-analysis.
Study oRR rate 

Rituximab biosimilar Rituximab originator  SOC
CT-P10, (Truxima®) 

EPAR (2017) 64/66 63/68 −

Forstpointer et al.  (2004) − 33/35 21/30
Herold et al. (2004) − 97/105 72/96
Hiddemann et al. (2005) − 214/222 185/205
Marcus et al. (2005) (2004) − 131/162 90/159
Rivas-vera et al (2005) − 45/50 35/41
Van Oers et al. (2006) − 199/234 167/231
Overall crude rate 64/66 (97.0%) 782/876 (89.3%) 570/762 (74.8%)
SOC: standard of care. The complete references for the trials shown in this table have been reported elsewhere.15  



tions. Using CT-P10 in patients with AFL has a critical
clinical relevance as, at least in Europe, this is the first
case in which a biosimilar has been proposed for a poten-
tially curative indication in oncologic patients.
One strength of this methodological approach is that
the probability of finding a good quality meta-analysis of
the originator supported by numerous RCTs is high
because the originator has been available on the market
for several years. On the other hand, a weakness of this
method is that, when the meta-analytical results are near-
ly identical to those of the equivalence trial, the added
value of this analysis is quite modest in practical terms.
Another limitation is that our meta-analysis did not
assess the issue of safety; this point is critical in the
approval of biosimilars, but the EPAR of EMA8 shows
that the proof confirming the safety of this biosimilar
were sound.
The “total evidence” approach  can provide useful
information for overcoming some skepticism regarding
biosimilars. In economic terms, biosimilars are typically
priced at around 60-70% (or less) compared with the

originator; likewise, generics generally determine savings
of more than 50% in unit prices.15 In this context, sustain-
ability of pharmaceutical expenditure in national health
systems is increasingly dependent on the use of biosimi-
lars and generics, particularly in haematology and oncol-
ogy.
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Figure 1. Comparative effectiveness of three treatments: rituximab biosimilar
plus chemotherapy, rituximab originator plus chemotherapy, and chemother-
apy alone (SOC) in patients with AFL evaluated according to Bayesian network
meta-analysis (7 randomized studies). The figure shows the histogram of
rankings estimated for each of the three treatments according to the
Bayesian probabilistic analysis (fixed-effect model). Each panel indicates, in a
series of simulations, how often the concerned treatment ranked first, second
or third in terms of efficacy. 


