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Abstract: The introduction of biological agents drastically changed the treatment paradigm 

of inflammatory arthritides, ameliorating the natural history of the diseases but concomitantly 

increasing the drug costs due to the manufacturing process. On this concern, biosimilar drugs 

may represent a valid option for reducing this elevated cost and increasing the availability of 

these highly effective treatments. Recently, CT-P13, the first biosimilar of infliximab, has been 

approved with the same indications established for the reference product (RP), and its daily 

use is progressively increasing. However, the experience with biosimilar drugs in the field of 

rheumatology is still limited, raising potential doubts and concerns on their correct manage-

ment in real-life settings. Comparability analysis between CT-P13 and its RP was evaluated 

in equivalence randomized controlled trials (RCTs) – PLANETRA and PLANETAS – per-

formed on patients with rheumatoid arthritis and axial spondylitis, respectively. CT-P13 and 

RP showed similar profile in terms of quality, biological activity, safety, immunogenicity, 

and efficacy. However, the interchangeability between infliximab RP and its biosimilar still 

represents the most challenging issue because of a lack of a long-lasting experience. To date, 

reassuring preliminary data on this topic were reported in open-label extensions of PLANETRA 

and PLANETAS RCTs and in ongoing real-life observational studies. These findings, taken 

all together, significantly affect the landscape of biosimilar regulatory pathways and strongly 

support CT-P13 introduction as a great opportunity for expanding the accessibility to these very 

effective and high-cost therapies.

Keywords: biological therapy, biosimilars, interchangeability, TNF inhibitors, rheumatic 

diseases

Introduction
In the late 1990s, the introduction of tumor necrosis factor alpha inhibitors (TNFis) 

has dramatically revolutionized the management and the expected short- and long-

term outcomes of inflammatory arthritides, such as rheumatoid arthritis (RA), psoriatic 

arthritis (PsA), and ankylosing spondylitis (AS).1,2 Infliximab (Janssen Biotech, Hor-

sham, PA, USA), a human-murine chimeric monoclonal antibody (mAb) targeted on 

TNFα, was the first biological disease-modifying antirheumatic drug (bDMARD) 

licensed for the treatment of RA first and spondyloarthritis subsequently.3 Nowadays, 

the other four TNFis have become available for the treatment of RA, PsA, and AS: 

etanercept (Amgen Inc., Thousand Oaks, CA, USA) (a fusion protein of recombi-

nant TNF receptor and Fc region of immunoglobulin), adalimumab (AbbVie Inc, 
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North Chicago, Illinois, USA) and golimumab (Janssen 

Biotech, Horsham, PA, USA) (both human mAbs), and 

certolizumab pegol (UCB Inc, Smyrna, Georgia, USA) (a 

PEGylated Fab’ fragment from humanized mAb). The data 

obtained by several randomized controlled trials (RCTs) 

and by 15-year real-life experiences reported in observa-

tional registries have definitely demonstrated the favorable 

efficacy and safety profile of this drug class in all the above 

indications.4–6 According to this evidence and to what was 

suggested by international recommendations, TNFis repre-

sent the most used bDMARDs for the treatment of inflam-

matory arthritides.7–12 However, bDMARD introduction 

has significantly increased the amount of direct health-care 

costs intended for the management of inflammatory arthri-

tides, leading in some countries to the implementation of 

budget restriction policies, potentially limiting the acces-

sibility to bDMARDs for all those patients for whom the 

use of biological agents is clinically indicated according 

to international recommendations.13 In recent years, the 

expiration of data protection or patents for first-generation 

biopharmaceuticals, followed by patent expiration of the 

first-approved bDMARDs, has opened the possibility of 

developing biosimilar products.14,15 According to the World 

Health Organization (WHO), a biosimilar is defined as “a 

biotherapeutic product that is similar in term of quality, safety 

and efficacy to an already licensed reference biotherapeutic 

product”.16 Given the complexity of the molecular structure 

of biological agents and their manufacture, it is not possible 

to produce identical molecules or “generics” for biological 

drugs.17 For this reason, biosimilars may be approved only 

after a rigorous, although abbreviated, pathway that relies 

upon the extensive knowledge and experience gained by 

the reference product (RP).18,19 In fact, some of the princi-

pal regulatory authorities, such as the European Medicines 

Agency (EMA) and the US Food and Drug Administration 

(FDA), stated that the development of biosimilars has to 

be accomplished by an extensive and comprehensive com-

parative program in order to compare quality requirements, 

biological activity, safety, and efficacy.20,21

The introduction of biosimilars could be beneficial to 

address unmet medical needs by widening the access to expen-

sive biological therapy for rheumatologic disorders,22,23 as rec-

ommended by international guidelines.7–12 However, efficacy 

and safety concerns have been raised regarding the short- and 

long-term differences between biosimilars and RPs, as bio-

logical function, efficacy, and toxicity, due to the complexities 

of manufacturing “copies” of biological therapeutics.24,25

Being the first TNFi marketed for the treatment of 

rheumatic disorders, infliximab has been the first TNF blocker 

undergoing patent expiration, leading to the development of 

biosimilar agents already approved (CT-P13 [Celltrion, 

Yeonsu-gu, Incheon, South Korea]26,27 and SB228) or under 

evaluation (such as BOW15,29 PF-06438179,30 and ABP 

71031). CT-P13, the first biosimilar of infliximab RP, has been 

recently approved in Europe by the EMA for all the indica-

tions of the RP. So far, a large number of biosimilars have 

been approved by the EMA since 2006, whereas CT-P13 has 

been the first biosimilar drug introduced in the rheumatology 

field. Approval was granted after a complete comparative 

program including two cardinal RCTs: the  PLANETAS 

(Program evaluating the Autoimmune disease iNvEstiga-

tional drug cT-p13 in AS patients) trial is a Phase I, random-

ized, double-blind, multicenter, multinational, parallel-group 

study aiming to compare the pharmacokinetics (PK), safety, 

and efficacy of innovator infliximab (INX) and CT-P13, 

each administered as monotherapy at a dose of 5  mg/kg 

infused intravenously, in 250 patients with active AS26; and 

the PLANETRA (Program evaluating the Autoimmune 

disease iNvEstigational drug cT-p13 in RA patients) trial 

is a Phase III, randomized, double-blind, multicenter, 

multinational, parallel-group study aiming to compare the 

efficacy and safety of INX and CT-P13, each administered 

at 3 mg/kg intravenously in combination with methotrexate 

(MTX), in 606 active RA patients with inadequate response 

to MTX.27 On the basis of the results obtained from these 

two trials and EMA approval, quite all national agencies 

have initially licensed CT-P13 for the treatment of naive AS 

and RA patients, with the subsequent extrapolations to other 

indications granted to infliximab RP. Furthermore, the results 

of the 102-week open-label extensions of PLANETAS32 and 

PLANETRA33 trials have been recently published, providing 

crucial information about the safety and efficacy of switching 

from RP to CT-P13 in both AS and RA patients.

According to surveys conducted with European special-

ists, more than half claimed to have only a basic knowledge 

of biosimilars, and nearly a one-quarter is not able to define 

or previously had not heard of biosimilars,34,35 confirming the 

need for continued education aiming to a better understand-

ing of the biosimilar landscape. To address this issue, the 

objective of this review is to critically analyze the clinical 

outcomes observed in CT-P13 RCT, double-blind, and 

open-label extension phases, as well as the first real-life data 

reported by observational studies.

PK and pharmacodynamic (PD) 
comparability
According to EMA and FDA guidelines on biosimilar 

drugs, PK evaluation is mandatory for demonstrating the 
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comparability between a newly proposed biosimilar drug and 

the RP. As a part of the development program of CT-P13, the 

primary end point of the PLANETAS26 was the equivalence 

between INX and CT-P13 in terms of the observed maxi-

mum steady-state serum concentration (C
max

, ss) between 

weeks 22 and 30 and the area under the concentration-time 

curve at steady state. Moreover, PK and PD have been further 

evaluated as the secondary end points in the Phase III study 

PLANETRA.27 In both studies, steady-state trough concen-

tration, total drug clearance, volume of distribution at steady 

state, half-life, geometric means (with a ratio near 100%), and 

peak serum concentrations (C
max

) were highly similar in the 

two treatment groups after each infusion of study treatment, 

as well as the overall range of geometric means across all 

doses. In conclusion, PLANETAS and PLANETRA studies 

confirmed the equivalence between CT-P13 and INX in terms 

of PK and PD end points.26,27

Efficacy and safety comparability in AS 
and RA patients
As requested by the EMA and the FDA, both PLANETAS 

and PLANETRA trials are designed as equivalence studies 

aiming to demonstrate the comparable efficacy and safety 

in a cohort of patients sensible enough for detecting differ-

ences in the measured end points. In an equivalence trial, 

two treatments are comparable if the difference observed 

between them lies within an established interval for the 

predefined clinical equivalence margin.36,37 The limits of this 

equivalence range are arbitrary and are usually established 

on the basis of a meta-analysis of previous RCTs conducted 

with the RP. If 95% CI of the difference between the two 

products is contained within this preestablished equivalence 

range, the two treatments may be considered equivalent.38 

For CT-P13, this range was set at ±15%, meaning that 

clinical response to treatment with the biosimilar should stay 

within ±15% to that obtained with the innovator.

Efficacy end points
In the PLANETAS trial,26 the secondary efficacy end 

points included 20% and 40% improvement responses 

according to the criteria laid down by the Assessment of 

SpondyloArthritis International Society (ASAS). ASAS 20% 

response (ASAS20) has been similarly achieved in 62.6% and 

64.8% of patients treated with CT-P13 and INX at 14 weeks 

(OR =0.91, 95% CI: 0.53–1.54) and in 70.5% and 72.4% of 

patients at 30 weeks (OR =0.91, 95% CI: 0.51–1.62), respec-

tively. ASAS40 response has been observed in 41.7% and 

45.9% patients at week 14 (OR =0.85, 95% CI: 0.51–1.42) 

and 51.8% and 47.4% patients at week 30 (OR =1.19, 

95% CI: 0.70–2.00). The mean change from baseline in the 

Ankylosing Spondylitis Disease Activity Score (ASDAS)-C-

reactive protein (CRP) score was comparable in both CT-P13 

and INX groups at weeks 14 (−1.8, SD =1.1 vs −1.8, SD =1.1, 

respectively) and 30 (−1.8, SD  =1.2 vs −1.7, SD =1.2, 

respectively). Similarly, no differences were found between 

CT-P13 and INX groups in the median change from base-

line of Bath Ankylosing Spondylitis Disease Activity Index 

(BASDAI) score, Bath Ankylosing Spondylitis Functional 

Index (BASFI) score, and Bath Ankylosing Spondylitis 

Metrology Index (BASMI) score.26 In 210 AS patients (106 

treated with CT-P13 and 104 treated with INX) who com-

pleted the 54-week extension of the PLANETAS study, no 

difference was observed between CT-P13 and INX groups in 

ASAS20 (67% vs 69.4%; OR =0.89, 95% CI: 0.50–1.59) and 

ASAS40 response rates (54.7% vs 49.1%; OR =1.26, 95% 

CI: 0.73–2.15). Similarly, no difference emerged in the mean 

change from the baseline of ASDAS-CRP (−1.7, SD =1.3 

vs −1.7, SD =1.3), BASDAI (−3.1, SD =2.3 vs −2.8, SD =2.2), 

BASFI (−2.9, SD =2.3 vs −2.7, SD =2.1), and BASMI scores 

(−1.1, SD =1.5 vs −0.9, SD =1.6)32 (Figure 1).

The PLANETRA trial27 has been designed with the 

primary end point of evaluating the American College of 

Rheumatology 20% (ACR20) response at week 30, which 

has been achieved in CT-P13 and INX groups in 60.9% and 

58.6% in intention-to-treat (ITT) (treatment difference =2%; 

95% CI: −6% to 10%) and in 73.4% and 69.7% in per-protocol 

(PP) population (treatment difference =4%; 95% CI: −4% to 

12%), respectively. Similarly, ACR50 and ACR70 response 

rates at week 30 for the PP population were 42.3% and 40.6% 

(treatment difference =2%; 95% CI: −7% to 10%) and 20.2% 

and 17.9% (treatment difference =2%; 95% CI: −5% to 9%) 

in the two groups of treatment, respectively. Moreover, 

additional efficacy end points (mean improvements from 

Figure 1 Comparative 30- and 54-week ASAS20 responses between infliximab 
innovator- and CT-P13-treated patients in the PLANETAS study.26,32

Abbreviations: ASAS20, Assessment of SpondyloArthritis International Society 
20% response; INX, infliximab innovator; PLANETAS, Program evaluating the Auto
immune disease iNvEstigational drug cT-p13 in AS patients.
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baseline of Clinical Disease Activity Index and Simplified 

Disease Activity Index, proportion of patients achieving good 

or moderate European League Against Rheumatism [EULAR] 

responses, and low disease activity or remission rates accord-

ing to the Disease Activity Score on 28 joints) all confirmed 

the equivalence between the two products27 (Figure 2).

In the first extension of the PLANETRA study,39 

455 patients (233 in the CT-P13 and 222 in the INX sub-

group) were treated up to 54 weeks. The ACR20, ACR50, and 

ACR70 response rates at 54 weeks in the PP population were 

74.7% vs 71.3% (treatment difference =3%; 95% CI: −5% 

to 12%), 43.6% vs 43.1% (treatment difference =0%; 95% 

CI: −9% to 10%), and 21.3% vs 19.9% (treatment differ-

ence =1%; 95% CI: −6% to 9%), respectively, for CT-P13- 

and INX-treated patients. Regarding radiographic damage 

progression, the mean total Sharp score change from baseline 

was similar between CT-P13 and INX treatment groups 

(1.0±6.3 vs 0.6±5.6, P=0.54), and the proportion of patients 

classified as nonprogressor was 51.7% vs 51.4% (P=1.00), 

respectively.39

A recent 54-week Japanese RCT including 101 RA 

patients treated with either INX or CT-P13 confirmed 

the results of the PLANETRA study.40 The proportion of 

patients achieving ACR20 response in the two subgroups 

was 70.6% and 74% (P=0.82) at week 14, 64.7% and 78% 

(P=0.18) at week 30, and 49% and 64% (P=0.16) at week 54, 

respectively. Similarly, the proportion of patients achieving 

a EULAR good–moderate response in the same subgroups 

was 82.4% vs 84% (P=1.00) at week 14, 80.4% vs 82% 

(P=1.00) at week 30, and 66.7% vs 72% (P=0.66) at week 

54, respectively.40

In conclusion, the overall comparative experience of 

CT-P13 clearly demonstrated the short- and long-term 

clinical and radiographic progression equivalence between 

biosimilar and infliximab RP.

Safety end points
The main concerns about the extensive use of biosimi-

lars are related to safety. Developing a biosimilar with a 

safety profile comparable with the RP may be challenging 

because of the complex molecular structure and complicated 

manufacturing process involved.41 However, safety data 

coming from comparative studies of CT-P13 seem to be very 

reassuring. The proportion of patients who experienced at 

least one treatment-emergent adverse event (TEAE) in the 

first 54 weeks of the PLANETAS study in CT-P13 and INX 

groups was 74.2% and 67.2% (50% and 51.6% related 

to treatment), respectively. The most frequently reported 

drug-related TEAEs were abnormal liver function test 

(12.5% vs 12.3%), upper respiratory tract infection (9.4% vs 

6.6%), infusion-related reaction (8.6% vs 12.3%), and latent 

tuberculosis (7% vs 4.9%).26,27,32

Similarly, in the PLANETRA trial, 70.5% of CT-P13-

treated patients and 70.3% of INX-treated patients experi-

enced at least one TEAE in the first 54 weeks (43.7% and 

45% related to treatment, respectively). The most frequently 

reported drug-related TEAEs in both groups were as follows: 

infusion-related reaction (9.9% vs 14.3%), latent tuberculosis 

(7.3% vs 6.7%), upper respiratory tract infection (7.6% vs 

4.7%), abnormal liver function test (7.3% vs 4.7%), uri-

nary tract infection (3% vs 3.7%), lower respiratory tract 

infection (3.3% vs 3%), RA flare (2.3% vs 1.7%), Herpes 

virus infection (1% vs 2.3%), anemia (1.3% vs 1.7%), and 

headache (1.3% vs 1.7%).27,32–39 Moreover, according to 

what was reported in the PLANETRA study, the previously 

mentioned Japanese RCT showed no difference between the 

two treatment groups (CT-P13 vs INX) among the patients 

who experienced at least one TEAE (88.2% and 86.8%, 

respectively).40

To summarize, in the double-blind, randomized phase 

of equivalence studies conducted with CT-P13, the safety 

profile has been shown as comparable with INX, even if it 

should be notable that neither PLANETAS nor PLANETRA 

was statistically powered to detect significant differences in 

adverse events between the two treatment groups. In this 

scenario, the postapproval pharmacovigilance plan will be 

crucial to assess the risk of less common adverse events 

that may emerge as related to the biosimilar, similar to the 

postmarketing identification of risks including congestive 

heart failure, opportunistic infections, tuberculosis, and 

demyelinating events associated with infliximab RP.

Figure 2 Comparative 30- and 54-week ACR20 response between infliximab 
innovator- and CT-P13-treated patients in the PLANETRA study.27,39

Abbreviations: ACR20, American College of Rheumatology 20% response; INX, 
infliximab innovator; PLANETRA, Program evaluating the Autoimmune disease 
iNvEstigational drug cT-p13 in RA patients.
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Immunogenicity
All bDMARDs, even when totally humanized, are immuno-

genic molecules that can be recognized as nonself antigens 

able to trigger an immune response with the production of 

detectable antidrug antibodies (ADAs).42–44 Moreover, the 

parenteral (often subcutaneous) route of administration 

may further increase their immunogenicity, resembling the 

mechanism of an active immunization (vaccination).45 ADA 

formation may be associated with lower drug levels and 

clinical nonresponse through two possible mechanisms. First, 

the presence of ADAs may lead to the formation of immune 

complexes, which might result in accelerating the clearance 

of the drug.46 Second, neutralizing ADAs may affect the bind-

ing of the drug to its target.47 Furthermore, infusion-related 

reactions have been indicated as the most frequent potential 

safety consequence of biological drug immunogenicity.48,49

Thus, efficacy and safety considerations about biosimilar 

comparability should certainly include immunogenicity and 

hypersensitivity reactions. In fact, the EMA requires preap-

proval immunogenicity testing, including the head-to-head 

demonstration of a not increased immune response to a 

biosimilar product compared with RP.20 However, immuno-

genicity is not fully evaluable by the comparability exercise’s 

analytical assays and may depend on other product- and 

patient-related factors (such as patient variability, comor-

bidities, and concomitant medications), leading to the need 

for strict postapproval monitoring by a postmarket pharma-

covigilance program.20

In the PLANETAS study, ADAs were detected at 

weeks 14, 30, and 54 in 9.1%, 27.4%, and 19.5% in the 

CT-P13 group, and 11%, 22.5%, and 23% in the RP group, 

respectively.26,32 As expected, the 14-, 30-, and 54-week 

incidences of ADAs in the PLANETRA study were higher 

compared with AS population, but once again similar 

between CT-P13 and INX (25.4%, 48.4%, and 36% vs 

25.8%, 48.2%, and 41.1%, respectively).27,39 These findings 

have been recently confirmed by an observational real-life 

Japanese 54-week study conducted in a RA cohort, show-

ing detectable ADA levels in 19.6% (vs 15.1%) at week 

14, 25.5% (vs 26.4%) at week 30, and 25.5% (vs 32.1%) at 

week 54 CT-P13-treated patients compared with INX.40

Beyond the evaluation of ADA incidence in naive patients 

receiving CT-P13, the key point of immunogenicity is 

the potential development of ADAs in patients switching 

between RP and a biosimilar drug. In fact, a sudden change 

in epitopes presented to the immune system can elicit an 

immune response,50 and such antigenic discontinuity may 

arise when switching or alternating between originator and 

biosimilar therapies, potentially increasing the likelihood 

of developing ADAs. Moreover, the reiterated presenta-

tion of different molecular motifs (as could be the case for 

an originator and its biosimilar) may induce a synergistic 

boost of immune response primed by the initial therapy 

switch51 and potentially dependent on the timing between 

these switches.52

In the open-label extension of both AS and RA studies, 

ADA detections at 78 and 102 weeks revealed similar 

rates between patients maintaining CT-P13 and switching 

from INX, 23.3% vs 29.8% (P=0.39) and 23.3% vs 27.4% 

(P=0.60) in the PLANETAS study53 and 44.7% vs 46.2% 

(P=0.82) and 40.3% vs 44.8% (P=0.48) in the PLANETRA 

study, respectively.33

Recently, it has been shown that anti-infliximab antibodies 

in INX-treated RA patients may cross-react with CT-P13, 

thus suggesting that epitopes influencing immune response 

to RP are shared with the biosimilar molecular structure.54

In both PLANETAS and PLANETRA double-blind 

phases, administration reactions seemed to be numerically 

less frequent in CT-P13-treated patients compared with 

INX ones. Efficacy analyses of both the studies showed that 

ADA-positive patients had reduced therapeutic responses 

when compared with patients who did not develop ADAs, 

confirming the potential role of immunogenicity in influ-

encing both clinical response and efficacy. However, no 

substantial differences were observed either in efficacy or 

in ADA production between patients treated with INX and 

those treated with CT-P13, thus partially reassuring about the 

immunogenicity of this biosimilar product.26,27,32,39

Interchangeability and substitutability: 
data on switching from infliximab RP 
to CT-P13
Interchangeability and substitution remain key concerns 

regarding the use of biosimilars. According to the European 

Generic and Biosimilar Medicines Association (EGA), 

interchangeability refers to the medical prescription of a 

biosimilar in place of the RP, while substitution means that 

pharmacists are allowed to dispense a biosimilar without the 

prescriber’s knowledge or their explicit request.55 However, 

the FDA very recently defined interchangeability as the 

option to introduce a biosimilar agent for the RP without 

the intervention of the health-care provider who prescribed 

the RP, whereas a definition of substitutability has not been 

provided.56 Moreover, in the same draft guidance, the FDA 

provided the indications about the study design requirements 

of confirmatory trials evaluating and supporting multiple 
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interchangeability. In particular, the switching arm of the 

study is expected to incorporate at least two separate expo-

sure periods to each of the two products (ie, at least three 

switches with each switch crossing over to the alternate 

product).56

Both PLANETAS and PLANETRA trials have been 

designed by including an open-label extension phase with the 

aim of exploring the efficacy and safety of switching from 

infliximab RP to CT-P13 (Table 1). Among 210  patients 

enrolled in the PLANETAS trial, 174 (90 treated with 

CT-P13 and 84 with INX) completed the double-blind phase 

of the study and entered the open-label extension phase, in 

which all the patients were treated with the biosimilar drug. 

At week 102 (ie, 48 weeks after the end of the PLANETAS 

study), ASAS20 and ASAS40 response rates were 76.9% and 

61.5% in the switch (from INX to CT-P13) group and 80.7% 

and 63.9% in the CT-P13 maintenance group, respectively. 

The response rates were maintained from weeks 54 to 102 

in both groups.32 The proportion of patients who experienced 

at least one TEAE was apparently higher in the switch group 

(71.4%) when compared with the maintenance (48.9%) 

one, but it matched the range reported in historical studies 

conducted with infliximab RP.57 Moreover, the majority of 

TEAEs in the switch group had mild-to-moderate severity, 

while the incidence of infusion-related reactions did not 

increase in patients who switched from INX to CT-P13 (7.1% 

vs 7.8% in the maintenance group). The frequency of serious 

AEs, serious infections including active TB, and TEAEs 

leading to discontinuation (3/90 and 4/84, respectively) was 

similar in the two groups.53

Similarly, 302 of 455 RA patients who completed the 

PLANETRA study (158 previously treated with CT-P13 and 

144 with RP) were enrolled in an open-label extension, all 

receiving the biosimilar drug. At week 102, ACR20, ACR50, 

and ACR70 response rates were 71.8%, 51.4%, and 26.1% in 

the switch (from INX to CT-P13) group and 71.7%, 48%, and 

24.3% in the maintenance group, respectively. The response 

rates were maintained from weeks 54 to 102 in both groups.33 

In this case, the proportion of patients reporting at least one 

TEAE was more balanced between the maintenance and the 

switch group (63.5% vs 62.2%), as well as the rate of TEAEs 

classified as related to treatment (22% vs 18.9%), and the 

incidence of infusion-related reaction (6.9% vs 2.8%), latent 

tuberculosis (5.7% vs 2.8%), upper respiratory tract infec-

tion (3.8% vs 2.1%), lower respiratory tract infection (2.5% 

vs 2.8%), abnormal liver function test (0.6% vs 2.8%), and 

urinary tract infection (1.3% vs 1.4%).33

Besides RCTs, several observational postmarketing 

studies are ongoing, with the aim of evaluating the effi-

cacy and safety profile of switching from infliximab RP to 

CT-P13 in a real-life setting (Table 2), and some preliminary 

data are now available. A Finnish group observed that in 

39 patients (15 with RA, 14 with AS, 7 with PsA, 2 with 

juvenile idiopathic arthritis, and 1 with chronic reactive 

arthritis) the clinical effectiveness of switching to CT-P13 

was comparable to infliximab RP during the first year, with-

out safety concerns.58 Conversely, an Italian group reported 

that 7 of 23 patients (11 with PsA, 8 with SA, 2 with RA,  

2 with Crohn’s disease associated with axial spondyloarthritis, 

and 1 with Behçet’s disease associated with axial spondyloar-

thritis) switching from infliximab RP to CT-P13 experienced 

a disease relapse within 1.71 months.59 These findings have 

not been confirmed by another Italian study demonstrating 

the persistence of a 6-month efficacy in switcher patients in 

an SpA cohort, without any significant change in circulating 

infliximab or anti-infliximab antibody levels.60

The NOR-SWITCH study is a 52-week randomized, 

double-blind trial comparing switching to CT-P13 with 

infliximab RP maintenance therapy in 481 patients with 

RA (n=77), AS (n=91), PsA (n=30), psoriasis (n=35), and 

Table 1 PLANETRA and PLANETAS studies: open-label extension up to 102 weeks

PLANETRA PLANETAS

Previous CT-P13 Previous INX Previous CT-P13 Previous INX

No of pts 158 144 No of pts 88 86
Response at week 78 (% pts) Response at week 78 (% pts)

ACR20 71.7 78.2 ASAS20 70.1 77.1
ACR50 48.7 47.9 ASAS40 57.5 51.8
ACR70 25.0 29.6 ASAS PR 20.7 19.3

Response at week 102 (% pts) Response at week 102 (% pts)
ACR20 71.7 71.8 ASAS20 80.7 76.9
ACR50 48.0 51.4 ASAS40 63.9 61.5
ACR70 24.3 26.1 ASAS PR 19.3 23.1

Note: Data from Lambert et al29 and Krintel et al.49

Abbreviations: pts, patients; ACR20/50/70, American College of Rheumatology 20/50/70; ASAS 20/40, Assessment of SpondyloArthritis International Society Response 
Criteria 20/40; ASAS PR, ASAS partial remission; INX, infliximab innovator; PLANETAS, Program evaluating the Autoimmune disease iNvEstigational drug cT-p13 in AS 
patients; PLANETRA, Program evaluating the Autoimmune disease iNvEstigational drug cT-p13 in RA patients.
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inflammatory bowel disease (Crohn’s disease [CD], n=155; 

ulcerative colitis =93).61 Enrolled population was selected 

among subjects receiving a stable infliximab originator 

treatment during the previous 6 months, and the primary 

end point was noninferiority (margin set to 15%) in disease 

worsening (defined by disease-specific efficacy assessment 

scores) of switching compared with maintenance strategy. 

Disease reactivation across indication has been reported in 

26.2% vs 29.6% in switching vs maintenance groups, respec-

tively (adjusted rate difference [95% CI]: −4.4 [−12.7% 

to −3.9%]). An apparently increased incidence of disease 

flares in switcher patients was observed only in CD subgroup 

(36.5% vs 21.2%), but the trial was not powered to analyze 

noninferiority in disease worsening by individual indication; 

thus, this was classified as an exploratory analysis. Finally, 

the frequency of ADA development (7.1% vs 7.9% in switch-

ing vs maintenance patients, respectively) and trough drug 

levels were similar in the two groups.61

In the Danish DANBIO registry including all RA, PsA, 

and axSpA patients treated with bDMARDs, 768 subjects 

switched from RP to CT-P13 between May 2015 and 

February 2016.62 According to the study design, disease 

activity was calculated for each patient at the time of switch 

as well as 3 months before and 3 months after the starting 

treatment with biosimilar, and changes in disease activity 

over time were also evaluated. The fluctuations 3 months 

after the switch were comparable to the fluctuations observed 

3  months prior to the switch, demonstrating that disease 

activity was largely unaffected in the majority of patients 

after nonmedical switch to biosimilar. Overall, 117 patients 

(15%) stopped CT-P13 treatment between switch and end of 

follow-up (AEs 35, inefficacy 51, remission 1, death 2, preg-

nancy 1, and other 27).62 Moreover, in a subgroup from the 

same population of 231 patients treated with infliximab  RP 

for more than 5 years, blood samples were drawn at baseline 

(immediately before switching) and during follow-up (after 

3, 6, and 12 months), in order to measure serum infliximab 

trough levels (sIFX) and ADA. The analysis showed that 

trough sIFX levels increased from 2.5 mg/L (at the moment 

of the switch) to 2.9 and 3.1 mg/L (3 and 6 months after the 

switch, respectively). The presence of medium-high ADA 

was unchanged over time, and 94% of patients had similar 

ADA levels at baseline and at 3 months.63

In conclusion, long-term open-label extensions of com-

parative trials and the first real-life switching experiences 

did not show unexpected differences in the efficacy, safety 

profile, and immunogenicity of patients who switched from 

infliximab RP to CT-P13, when compared with the group 

treated only with CT-P13. Although all these studies are not 

adequate to completely satisfy the new study design require-

ments proposed by the FDA about interchangeability, the 

favorable findings may be reassuring about single switching 

between infliximab RP and CT-P13.

The prescription of CT-P13: rationale and 
current regulatory landscape
The EMA pioneered the development of regulatory require-

ments for biosimilars in 2005 through the publication of a 

Table 2 Real-life data on switching from infliximab RP to CT-P13

Country (study/registry) No of patients (diseases) Study conclusions References

Finland 39 (RA, AS, PsA, JIA, and 
chronic reactive arthritis)

The clinical effectiveness and the safety profile of CT-P13 were 
comparable to the reference product during the first year 
of switching

53

Italy 23 (PsA, AS, RA, CD associated 
with axSpA, and Behçet’s 
disease associated with axSpA)

Seven out of 23 patients experienced a disease relapse after a 
mean time of 1.71 months from the start of infliximab biosimilar

54

Italy 41 (AS, enteropathic arthritis, 
PsA, and undifferentiated SpA)

No significant differences in efficacy after 6 months of switching 
from the reference product to CT-P13. No change in circulating 
infliximab or anti-infliximab antibody levels was described

55

Norway (NOR-SWITCH 
NCT02148640)

481 (RA, AS, PsA, psoriasis, 
CD, and ulcerative colitis)

Similar rate of disease reactivation in switching vs maintenance 
groups (26.2% vs 29.6%, respectively). An apparently increased 
incidence of disease flares in switcher patients with CD. 
No differences in immunogenicity

56

Denmark (DANBIO registry) 768 (RA, PsA, and axSpA) The fluctuations 3 months before and after the switch 
were similar, demonstrating that disease activity was largely 
unaffected in the majority of patients after nonmedical 
switch to biosimilar

57,58

Note: CT-P13, the first biosimilar of infliximab.
Abbreviations: AS, ankylosing spondylitis; axSpA, axial spondyloarthritis; CD, Crohn’s disease; JIA, juvenile idiopathic arthritis; PsA, psoriatic arthritis; RA, rheumatoid 
arthritis; RP, reference product; SpA, spondyloarthritis.
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general framework guidelines, establishing the principle of 

biosimilarity and providing the authorization for the first-

generation biosimilar products in the market.64 Regarding 

biosimilar positioning, EMA regulatory guidelines con-

sider this drug class as a preferable and valid therapeutic 

option with highly economic advantage, especially in naive 

patients. The definition of “naive patient” refers to two 

specific categories: 1) patients never previously exposed to 

RP (primary naive), and 2) patients with previous exposure 

to the RP as suitable candidates for the biosimilar after an 

adequate washout period (secondary naive).45 However, the 

latter definition, and specifically the washout period, are still 

challenging due to the persistence for an undefined timeframe 

of antireference product antibodies that potentially might 

cross-react with the biosimilar drug. Thus, the identification 

of an adequate washout period for introducing the biosimilar 

agent in secondary naive subjects is still left to the judgment 

of the physician.45 However, interchangeability and substi-

tutability still remain crucial issues regarding biosimilars, 

particularly in a scenario of progressively increasing number 

of available biosimilars of the same RP, leading to the need 

for specific guidance on multiple switching. Data about this 

condition are still lacking, and newly designed clinical trials 

according to requirements proposed by the FDA56 should 

be advocated in order to improve our knowledge about this 

potential issue. Moreover, since postapproval pharmacovigi-

lance may be important for a comprehensive assessment 

of safety risks related to the single biosimilar agent or to 

multiple interchangeability between RP and all its biosimi-

lars, the traceability of each biological product through a 

proprietary brand name along with the same international 

nonproprietary name will be crucial.

The EMA has not included specific recommendations on 

interchangeability so far; thus, the decision-making processes 

for these issues should be regulated at a national level.20

Recently published results of open-label extension 

phase of PLANETAS and PLANETRA trials along with 

observational data from the NOR-SWITCH study and the 

DANBIO registry represent the most important and com-

prehensive source of data on biosimilar today and may be 

crucial for improving the knowledge on the efficacy and 

safety of switching strategy. Nevertheless, as suggested 

for all bDMARDs, most regulatory agencies, including the 

EMA, require further postmarketing surveillance and encour-

age the use of registries for biosimilars, in order to obtain 

detailed information on risks and safety concerns, including 

immunogenicity and detection of any new safety signals. 

Till date, several postmarketing evaluations are ongoing, 

with the aim of analyzing the efficacy and safety profile of 

switching from infliximab RP to CT-P13 in a real-life setting, 

especially with regard to interchangeability and substitutabil-

ity. Most countries of the EU oppose automatic substitution 

of biosimilars, and many, such as Italy, Spain, and the UK, 

have enacted laws prohibiting the practice.65,66 However, 

positions of agencies about this issue are also evolving, as 

more information on biosimilars becomes available. As an 

example, the Dutch Medicines Evaluation Board now accepts 

interchangeability of biosimilars, but only if adequate clinical 

monitoring is performed, the patient is properly informed, 

and if detailed product and batch information are recorded 

in the patient notes in order to guarantee the traceability of 

the product.67

Conclusion
In summary, available data from comparative RCTs and 

observational studies strongly confirmed the equivalence 

between CT-P13 and infliximab RP from a pharmacody-

namic and a clinical point of view. Moreover, open-label 

extension of PLANETRA and PLANETAS trials provided 

reassuring data about the switching approach from originator 

to biosimilar drug, more recently supported by preliminary 

results from prospective pragmatic trials (such as the NOR-

SWITCH study) and from retrospective analyses of national 

registries (such as the Danish DANBIO registry). These 

findings suggested interchangeability between infliximab RP 

and CT-P13 as a feasible and safe strategy to be applied in 

real-life clinical practice. Additional data from future clinical 

trials designed with the aim of specifically evaluating mul-

tiple interchangeability between RP and all its biosimilars 

should be advocated in order to improve our approach in the 

management of this condition.
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