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Executive Summary 
Table 1 provides an overview of the submission details for infliximab subcutaneous (SC) 
(Remsima). 

Table 1: Submitted for Review 
Item Description 

Drug product Infliximab, solution for subcutaneous injection, 120 mg/mL 
Indication For use in combination with methotrexate for the reduction in signs and symptoms, 

inhibition of the progression of structural damage and improvement in physical 
function in adult patients with moderately to severely active rheumatoid arthritis 

Reimbursement request Per indication 
Health Canada approval status NOC 
Health Canada review pathway Standard 
NOC date January 28, 2021 
Sponsor Celltrion Healthcare Canada Limited 

NOC = Notice of Compliance. 

Introduction 
Rheumatoid arthritis (RA) is a chronic autoimmune disorder characterized by inflammation 
of the joints, resulting in severe pain, stiffness, deformities, and disability. Approximately 
0.9% of the Canadian population has RA.1 Treatment consists of disease-modifying 
antirheumatic drugs (DMARDs), biologics, and inhibitors of the Janus kinases (JAK). 
Typically, clinicians begin treatment with 1 or more conventional DMARDs (cDMARDs) 
(commonly methotrexate [MTX]) and add biologics in furtherance of the treatment strategy. 
Common limitations of those approaches are increased risks for infection and certain 
cancers — although those risks are rare.2 

Infliximab is a chimeric monoclonal antibody against tumour necrosis factor alpha (TNF 
alpha), a key mediator of inflammation for conditions such as RA, Crohn disease (CD), and 
ulcerative colitis (UC), among others. Infliximab reduces infiltration of inflammatory cells into 
inflamed joints and expression of molecules mediating cellular adhesion, chemoattraction, 
and tissue degradation.3 

In 2014, the intravenous (IV) biosimilar version of infliximab received Health Canada Notice 
of Compliance (NOC) as Inflectra. On December 19, 2014, infliximab IV (Inflectra) was 
recommended by the CADTH Canadian Drug Expert Committee to be reimbursed for the 
indications of ankylosing spondylitis, plaque psoriasis, psoriatic arthritis, and RA, and by 
October 25, 2016, for patients with CD, fistulizing CD, and UC. Currently, infliximab is 
available only as an IV formulation (Remicade, Inflectra, Renflexis, Avsola). Infliximab SC is 
referred to as CT-P13 SC in the sponsor-provided data sections of this review report. 

This tailored review assesses the efficacy, safety, and cost associated with the SC form of 
biosimilar infliximab (Remsima SC, with a NOC status of completed on January 28, 2021) 
for the treatment of patients with RA. The new formulation consists of a solution for SC 
administration (120 mg/mL) in a 1 mL pre-filled syringe. Remsima SC is expected to be the 
first SC formulation of infliximab, aimed at patients who are initiating infliximab therapy 
(maintenance after 2 IV doses) or who are currently receiving infliximab IV maintenance 
therapy and are suitable to be switched to the SC formulation. The potential advantage for 
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patients is a formulation that can be easily self-administered at home — of particular interest 
in the current COVID-19 pandemic — with better preparation time, patient convenience, and 
adherence, resulting in optimization of medical resources. 

Stakeholder Engagement 
This section summarizes input provided by the patient groups who responded to CADTH’s 
call for patient input and by the clinical expert consulted by CADTH for the purpose of this 
review. 

Patient Input 
RA 

Two groups provided information for the indication of RA: Arthritis Consumer Experts and 
the Arthritis Society. Both organizations provided information based on online surveys 
conducted with people who have RA. Participants from both groups shared their views and 
experiences of how RA affects their lives. 

People with RA can experience disease symptoms and severity very differently: RA is 
unique to each person who lives with it. However, active periods of disease (flares or flare-
ups) alternating with decreased disease activity or even inactivity (remission) are commonly 
described. The symptoms with greatest impact include joint pain/swelling, restricted mobility, 
and fatigue. Symptoms also affect a patient’s family and overall quality of life. The 
“unpredictability of symptoms make it difficult to make plans. Fatigue and pain affect how 
much I can do,” some patients say, and some add, “Due to stiffness, work becomes difficult, 
hence have opted for work from home. Various activities including sports and climbing stairs 
is not possible which adds to frustration.” 

Current medications for RA aim to control inflammation and minimize disease activity so as 
to prevent irreversible joint damage and other subsequent effects. These include 
nonsteroidal anti-inflammatory drugs; corticosteroids; DMARDs such as methotrexate, 
sulfasalazine, and hydroxychloroquine; various biologic medications (protein-based 
medicines, rather than small molecules); and JAK inhibitors. All these medications can have 
troublesome or even serious side effects, with disruptions in a patient’s daily activities and 
added burdens such as inability to tolerate, weakness, and high costs, among others. 

Patients expressed a need for more treatment options and a desire for a medication that 
could improve outcomes, acceptability, and feasibility of administration. 

Global Health Outcomes Related to the Submission for Infliximab SC 

The Institute for Optimizing Health Outcomes, a patient-led, not-for-profit organization based 
in Toronto, Ontario, provided information specific to infliximab SC biosimilar, with the vision 
that optimizing health outcomes for all individuals, regardless of their health condition, is an 
achievable goal. Feedback was obtained from patients through an online survey, focus 
groups, and individual interviews. 

Most respondents indicated that their symptoms were reasonably well managed, allowing 
them to continue to go about their daily lives. Most had tried more than 1 therapy before 
arriving at their current regimen. Most said that side effects or disruptions caused by the 
treatment regimen were manageable or at least worth the benefits. That view held true both 
for those taking biologics and for those taking other drugs. 
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One of the most frequently mentioned concerns was the need to go to the hospital or clinic 
for infusion during the COVID-19 pandemic. Patients on self-administered treatment 
mentioned the benefits of medication delivery and administration without having to leave 
home, but those who depended on hospital administration expressed frustration, stress, and 
anxiety related to going to hospital with the risk of COVID exposure. “If I go to hospital for 
infusion, I will get exposed to COVID and become seriously ill; if I don’t get my treatment, I 
will get seriously ill,” some mentioned. 

If all biologics were considered to be equal, most patients felt that they would choose the SC 
formulation, citing ease of administration, less time, less pain at injection site, and probably 
fewer side effects. However, the respondents suggested that clinicians should provide the 
necessary information to support an informed choice, but not require transition to a lower-
cost and/or biosimilar product. Some respondents felt that the option to have a nurse 
administer the drug at home rather than in the hospital was a desirable option, especially 
during this time of COVID risk. All participants felt that the choice should be the patient’s. 

Clinician Input 

Input was provided by 1 clinical specialist with expertise in the diagnosis and management 
of RA. 

Infliximab IV, the first biologic licensed in Canada, has been used worldwide for more than 
20 years as Remicade. The indication under review is the biosimilar version of the original 
infliximab administered SC. 

Clinical experts consider that new formulations (i.e., SC injection) might benefit the decision-
making process for patients, caregivers, and physicians. The unmet needs identified by the 
clinical experts include the convenience that new formulations can provide, translating into 
better adherence to treatments (e.g., less need to travel for IV infusions) and less burden for 
caregivers. 

Remicade is available, but is, for the most part, not high in the hierarchy of treatment for 
patients with RA, mainly because an infusion centre is required for the IV administration; the 
drug is highly immunogenic, requiring concomitant methotrexate administration; and dose 
increases are frequently needed to maintain control. Moreover, the drug has less durability: 
ongoing therapy at 2, 5, and 10 years is less than with adalimumab and etanercept. 

In the treatment of RA, infliximab SC would join 5 other TNF inhibitors and their numerous 
biosimilars, 2 interleukin-6 (IL-6) inhibitors and their biosimilars, abatacept, rituximab and its 
biosimilars, and 4 JAK inhibitors. In patients with RA, however, infliximab SC would have to 
be administered with concomitant methotrexate. According to the experts, the new 
formulation is unlikely to have an overall impact on RA treatment or to change the RA 
treatment paradigm. 

Validated measures of disease activity and disease state guide therapy. The definitions of 
meaningful response to therapy are well described in clinical trials and used in practice. 
Failure to improve disease status might lead to a decision to change the overall therapy 
rather than just the formulation. 

Given that SC is a new formulation of the same drug (infliximab), patient preference for the 
SC over the IV form would be a big driver of suitability and likely benefit. It is not possible to 
obtain a specific set of criteria for determining which patients would benefit most from the 
SC formulation. Some patients responding well to conventional IV therapy might be least 
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suitable for SC treatment and/or might choose to stay with the IV formulation. According to 
the clinical expert, infliximab SC will change how patients receive the drug, from having to 
go an infusion clinic to administering the dose at home. Home administration is considered 
an advantage, given the likely reluctance of some high-risk patients to visit hospital during 
the COVID-19 pandemic, although the initial 2 loading doses of infliximab will still require 
infusion centres. 

Clinical Evidence 

Pivotal Studies and Protocol Selected Studies 
Description of Studies 

This review includes data from a sponsor-submitted study assessing the noninferiority of 
infliximab SC (CT-P13 SC) against its IV formulation (CT-P13 IV). That study included 
patients with RA. No description of whether the study was conducted in Canadian 
populations is available. 

The included study (CT-P13 3.5) has 2 parts. The first part is a pharmacokinetics (PK) and 
pharmacodynamics (PD) study of the SC formulation in 48 patients with RA to find an 
optimal dose; the second part is a 1:1 randomized, double-dummy blinded study to assess 
the noninferiority of infliximab 120 mg SC, every 2 weeks compared with 3 mg/kg IV infusion 
every 8 weeks. The primary end point was the mean difference in change from baseline of 
the Disease Activity Score (in 28 joints) (DAS28)–C-reactive protein (CRP), assessed at 
week 22 in 343 patients (18 to 75 years old) with RA classified as active disease for at least 
6 months, with serum CRP exceeding 0.6 mg/dL at screening, and with completion at least 3 
months of oral or parenteral methotrexate (MTX). A noninferiority threshold was set at –0.6 
of the mean difference in the DAS28-CRP change from baseline (where, if the lower bound 
of the 95% confidence interval [CI] were to be greater than –0.6, it would indicate 
noninferiority of the SC formulation). Secondary end points included the individual 
components of the DAS28 (-CRP and -erythrocyte sedimentation rate [-ESR]); American 
College of Rheumatology (ACR) 20%, 50%, and 70% improvement criteria 
(ACR20/ACR50/ACR70); hybrid ACR score; European League Against Rheumatism 
(EULAR) response criteria; Simplified and Clinical Disease Activity indexes (SDAI and CDAI, 
respectively); the Health Assessment Questionnaire (HAQ); and the 36-item Short Form 
health survey (SF-36). Sensitivity analyses were conducted by imputing missing values 
based on multiple imputation under the missing-at-random assumption. 

Efficacy Results 

From part 2 of the study, infliximab SC, when compared with the IV formulation, was within 
the area of noninferiority. That evaluation was based on change from baseline in DAS28-
CRP at week 22. The least squares (LS) mean change (decrease) from baseline in DAS28 
was 2.21 (standard deviation [SD]: 0.22) and 1.94 (SD: 0.20) in the SC and IV groups 
respectively, with a difference in the mean of 0.27 (95%CI: 0.02 to 0.52), whose lower limit 
of 0.02 is greater than the pre-specified noninferiority margin of –0.6, indicating noninferiority 
(Table 2). The results from the randomized population set were similar to and supported 
those in the intention-to-treat (ITT) set. 

All efficacy (secondary) end points were largely similar, with overlapping 95% CIs for the SC 
and IV arms. 

  



 

 
 
CADTH Common Drug Review Clinical and Economic Review Report Infliximab (Remsima) 12 12 12 

Harms Results 

The safety end points were secondary outcomes assessed in the safety populations. 

During the maintenance phase of the study (week 6 to week 64), at least 1 adverse event 
(AE) was reported in 92 (54.8%) and 117 (66.9%) patients in the SC and IV arms, 
respectively. The most common AEs were localized injection site reactions (ISRs): 52 
(15.2%) patients overall; 30 (17.9%) and 22 (12.6%) patients in the SC and IV groups, 
respectively. 

After a switch to the SC formulation in the IV treatment arm at week 30 (i.e., up to week 64), 
AEs related to treatment increased in number equally in the SC and IV arms (56 [33.3%] 
and 54 [30.9%] respectively). 

When assessing the number of patients from week 6 to week 64 with at least 1 serious AE 
(SAE), results were similar: 6 patients (3.6%) in the SC group and 13 (7.4%) in the IV group. 
Most common SAEs consisted of positional vertigo, pertussis, neutropenia, and infusion 
reactions. No differences in the number of AEs of special interest such as infections or 
malignancies were evident. 

Based on the proportion of patients with anti-drug antibodies (ADAs) up to week 54, no 
differences in the immunogenicity of the SC formulation were observed, although 
neutralizing antibodies (NAbs) were slightly higher in the IV group. After the switch to SC 
administration in the arm at week 30, patients who had ADA-positive results were 
proportionally comparable in the 2 arms up to week 54. 

Table 2: Summary of Key Results, CT-P13 3.5 Study, Part 2 
 Part 2 
 CT-P13 SC 120 mg CT-P13 IV 3 mg/kg 
Change from baseline of DAS28-CRP at 
week 22 — least squares mean (SE) 

2.21 (0.221) 
N = 162 

1.94 (0.209) 
N = 168 

Estimate of treatment difference (95% CI) 0.27 (0.02 to 0.52) 

DAS28-CRP mean change from baseline at 
week 54 (95% CI) 

–3.2 (–3.45 to –3.03) 
N = 145 

–2.9 (–3.15 to –2.73) 
N = 145 

Proportion of patients achieving clinical 
response based on the ACR criteria, at week 54 

  

ACR20, n (% [95% CI]) 132 (80.0 [73.08 to 85.81]) 125 (71.8 [64.53 to 78.38]) 
ACR50, n (% [95% CI]) 108 (65.5 [57.67 to 72.67]) 101 (58.0 [50.34 to 65.47]) 
ACR70, n (% [95% CI]) 77 (46.7 [38.87 to 54.58]) 68 (39.1 [31.79 to 46.75]) 

Proportion of patients with good response of the 
EULAR-CRP criteria at week 54, % (95% CI) 

56.4 (48.44 to 64.06) 
N = 165 

48.9 (41.21 to 56.53) 
N = 174 

Change from baseline in the CDAI at week 54, 
mean (95% CI) 

–34.1 (–36.09 to –32.09) 
N = 146 

–30.4 (–32.38 to –28.33) 
N = 146 

Change from baseline in HAQ estimate of 
Physical Ability at week 54, mean (95% CI) 

–0.8 (–0.88 to –0.69) 
N = 146 

–0.7 (–0.75 to –0.56) 
N = 146 

Harms, up to week 64, n (%)   

Patients with at least 1 AE 92 (54.8) 
N = 168 

117 (66.9) 
N = 175 

Patients with at least 1 SAE 6 (3.6) 13 (7.4) 
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 Part 2 
 CT-P13 SC 120 mg CT-P13 IV 3 mg/kg 

N = 168 N = 175 
Patients withdrawn due to AEs 6 (3.6) 

N = 168 
14 (8.0) 
N = 175 

Patients with at least 1 AE classified as 
IRR/SIR/delayed hypersensitivity 

5 (3.0) 
N = 168 

10 (5.7) 
N = 175 

Patients with at least 1 AE classified as 
localized ISR 

30 (17.9) 
N = 168 

22 (12.6) 
N = 175 

Patients with at least 1 AE classified as 
infection 

49 (29.2) 
N = 168 

60 (34.3) 
N = 175 

Patients with at least 1 AE classified as 
malignancy 

1 (0.6) 
N = 168 

0 
N = 175 

Immunogenicity 
Frequency of ADA at week 54, n (%) 70 (41.7) 

N = 168 
79 (45.1) 
N = 175 

Frequency of NAb at week 54, n (%) 47 (67.1) 
N = 168 

64 (81.0) 
N = 175 

ACR = American College of Rheumatology; ADA = anti-drug antibody; AE = adverse event; CDAI = Clinical Disease Activity Index; CI = confidence interval;  
CRP = C-reactive protein; DAS28 = Disease Activity Score (assessed in 28 joints); EULAR = European League Against Rheumatism; HAQ = Health Assessment 
Questionnaire; IRR = infusion-related reaction; ISR = injection site reaction; IV = intravenous; NAb = neutralizing antibody; SC = subcutaneous; SAE = serious adverse 
event; SE = standard error; SIR = systemic injection reaction. 

Note: The proportion of ADA-positive patients was calculated using the number of patients in the safety population per treatment arm as the denominator. The proportion of 
NAb-positive patients was recalculated using ADA-positive patients as a denominator. 

Source: Clinical Study Report CT-P13 3.5, part 2.4 

Critical Appraisal 

Overall, the included study evaluating patients with RA (CT-P13 3.5, part 2), was considered 
to have some concerns with respect to the number of patients who discontinued treatment 
(15.6% and 17.6% in the SC and IV groups respectively, due to withdrawing consent [6.1%] 
and AEs [5%]). However, those concerns are mitigated given the similar number of patients 
who discontinued treatment in the 2 arms and the similarity in results between the efficacy 
and all-randomized populations. There were minor differences in the outcome assessment 
definitions used in the noninferiority trial and in the trials evaluating the standard IV 
formulation. No concerns with the external validity of the results originated from the 
assessment of possible differences in treatments and in definitions between the superiority 
trials studying infliximab IV for RA, which were published more than 20 years ago, and the 
current trials assessing the SC formulation. The remaining patient characteristics in the 
noninferiority and superiority trials, including age, proportion of female population, MTX use, 
and disease duration and characteristics, are similar. 

Cost Information 
At the submitted price of $646.57 per 120 mg pre-filled pen or syringe, the cost of 
maintenance treatment with infliximab SC is $16,857 per patient per year for patients with 
RA. The first-year costs of infliximab SC — depending on which infliximab IV product is 
chosen for the induction period — range from $17,875 to $20,779 per patient. 

The annual costs associated with infliximab SC are less than those for the branded 
infliximab IV product (Remicade) as well as those for other branded non-infliximab biologic 



 

 
 
CADTH Common Drug Review Clinical and Economic Review Report Infliximab (Remsima) 14 14 14 

comparators such as adalimumab (Humira) and etanercept (Enbrel), but more than those for 
the other available subsequent entry biologic (SEB) infliximab products (Inflectra, Renflexis, 
Avsola) and SEB etanercept products (Brenzys, Erelzi). These incremental costs or savings 
are based on publicly available list prices and may not reflect actual prices paid by Canadian 
public drug plans. 

As provincial and territorial jurisdictions implement initiatives switching to SEB products, 
infliximab SC would, at its submitted price, produce savings relative to originator brands 
such as Remicade (infliximab IV), but increase costs for patients who would otherwise 
receive an alternate SEB. 

Conclusions 
In patients with RA, infliximab SC every second week at given doses by weight was shown 
to be noninferior to the IV formulation at given doses (3 mg/kg or 5 mg/kg) every 8 weeks, 
based on the assessment of a Disease Activity Score (DAS28-CRP). The noninferiority was 
judged based on pre-specified noninferiority margins. In the included study assessing 
patients with RA, further efficacy outcomes were numerically assessed, including the 
EULAR response criteria, the ACR criteria (individual components, ACR20, ACR50, ACR70, 
and hybrid ACR score), CDAI, SDAI, HAQ, and SF-36. It is notable, however, that the 
noninferiority between the 2 distinct formulations was established based on pre-selected end 
points and PK parameters. It remains uncertain whether the noninferiority or comparable 
treatment could be established on other clinical efficacy outcomes. 

Minor concerns arose due to the disproportion of patients who discontinued treatment, 
where more patients in IV arm than in the SC arm withdrew due to AEs, although the 
difference was numerically small. 

Overall, localized ISRs were more frequent in the SC arm than in the IV arm, particularly 
when assessed in extension phases. No differences in other AEs or SAEs were shown to be 
meaningful between the study arms. 

At the submitted price and based on the recommended dosing regimen, the annual cost of 
infliximab SC is $17,875 to $20,779 per patient with RA in the first year, and $16,857 in 
subsequent years. Infliximab SC is less expensive than branded biologic products, but more 
expensive than other SEB comparators. The submitted price of infliximab SC would have to 
be reduced by 43% for its annual cost to be equivalent to that of the least expensive SEB 
comparator. 
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Introduction 
Disease Background 
The chronic autoimmune disorder RA is characterized by the potential for severe destructive 
inflammation of the joints, particularly those in the hands. The inflammation breaks down 
cartilage and bone, resulting in severe pain, stiffness, deformities, and disability. The 
inflammation can affect other areas as well, including eyes, lungs, heart, or skin. RA can 
strike at any age, but it is more commonly seen in adulthood. According to a 2011 report by 
the Arthritis Alliance of Canada, approximately 0.9% of the Canadian population has RA.1 

Standards of Therapy 
Treatment of RA consists both of acute therapies that address intense flares of the disease 
and of chronic therapies that aim at the underlying disease process itself, the DMARDs. The 
cDMARDs consist of small molecules that address various pathways involved in 
inflammatory/immune processes. They include a diverse array of drugs such as 
antimalarials, sulfasalazine, leflunomide, and MTX. Gold as therapy is no longer initiated, 
and immune suppressants such as azathioprine and cyclosporine are not highly effective 
and can be highly toxic. More recently, cDMARDs have been joined by the biologics 
(bDMARDs), a group of drugs with a shared design, being either monoclonal antibodies or 
fusion proteins. Inhibitors of TNF alpha are the original biologics, but they have since been 
joined by drugs that target interleukins (IL-1, IL-6); drugs that stimulate T cells and/or 
deplete B cells; and recently, the JAK inhibitors. Typically, patients will be started on 1 or 
more cDMARDs, most commonly MTX, and if the disease progresses, clinicians will work up 
to the use of biologics. Common limitations of those approaches are increased risk of 
infection and possibly an increased risk of certain cancers — although those risks are 
considered rare.2 

Drug 
Infliximab is a chimeric monoclonal antibody against TNF alpha, a proinflammatory cytokine 
and key mediator of inflammation in conditions such as RA, CD, UC, psoriatic arthritis, 
spondylitis, and plaque psoriasis. Infliximab induces T-cell apoptosis; reduces infiltration of 
inflammatory cells into inflamed joints; and lowers the expression of molecules mediating 
cellular adhesion, chemoattraction, and tissue degradation.3 

The SC form of biosimilar infliximab (referred to as CT-P13 SC in the sponsor-completed 
sections of this review report) is a new formulation to be used for SC injection (120 mg/mL) 
in a 1 mL pre-filled syringe. 

The IV formulation of biosimilar infliximab received a Health Canada NOC as Inflectra in 
2014 and has been reimbursed across Canada since then. In CADTH, on December 19, 
2014, infliximab IV (Inflectra) was recommended to be reimbursed for the indications of 
ankylosing spondylitis, plaque psoriasis, psoriatic arthritis, and RA; by October 25, 2016, it 
was recommended to be reimbursed for patients with CD, fistulizing CD, and UC. 

Currently, infliximab is available only for IV administration (Remicade [brand], Inflectra, 
Renflexis, Avsola [biosimilars]); Remsima will be the first SC formulation of infliximab. 
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This submission is a “new formulation of existing drug” type, sent by the sponsor (Celltrion 
Healthcare Co., Ltd.) with a NOC status completed on January 28, 2021. The sponsor states 
that Remsima SC will provide patients with a format of infliximab that can easily be self-
administered at home, which is particularly beneficial in the current pandemic environment. 
Table 3 presents the indications for and characteristics of Remsima (infliximab). 

Table 3: Key Characteristics of Infliximab SC 
 Infliximab SC (Remsima) 
Mechanism of action Chimeric immunoglobulin G1κ monoclonal antibody that binds to human TNF alpha, interfering with 

binding to the TNF alpha receptor (TNF alpha R) and to TNF alpha R on T cells, inducing apoptosis 
Indicationa Indicated for use in combination with MTX for reduction in signs and symptoms, inhibition of the 

progression of structural damage, and improvement in physical function for adult patients with 
moderately to severely active RA 

Route of administration  SC 
Recommended dose As maintenance therapy 4 weeks after the last of 2 infusions of infliximab IV, the Remsima SC dose 

is 120 mg once every 2 weeks. Remsima SC should be given in combination with MTX 
Serious AEs or safety 
issues 

Reported cases of tuberculosis (disseminated or extrapulmonary at clinical presentation), other 
opportunistic infections, and hepatosplenic T-cell lymphoma 

AE = adverse event; MTX = methotrexate; SC = subcutaneous; TNF = tumour necrosis factor. 
a Health Canada–approved indication. 

Source: Remsima SC product monograph.3 
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Stakeholder Engagement 
Patient Group Input 
This section was prepared by CADTH staff based on the input provided by patient groups. 

About the Patient Groups and Information Gathered 
The CADTH call for input for the indication of RA attracted responses from2 groups: Arthritis 
Consumer Experts and the Arthritis Society. Arthritis Consumer Experts is Canada’s largest, 
longest running national arthritis patient organization. Headquartered in Vancouver, British 
Columbia, it provides free, science-based information and education programs in both 
official languages to people with arthritis. Founded in 1948, the Arthritis Society is dedicated 
to helping Canadians with arthritis and tackling the devastating effects that the condition has 
on their lives. It is Canada’s principal health charity providing education, programs, and 
support to the 6 million Canadians living with arthritis. 

ACE provided information based on an online survey conducted through SurveyMonkey, 
October 6 to 14, 2020. The Arthritis Society developed a survey for people living with RA 
about their experiences with RA and any experiences taking infliximab SC. The survey was 
shared over email, social media, and larger networks, including the Canadian Arthritis 
Patient Alliance’s Facebook account. The survey was open September 16 to 30, 2020, with 
20 people who have RA responding. Those who completed demographic data (n = 7) 
represented an age range of 30 to 70 years, with 3 respondents in the 40 to 46 range, 3 in 
the 60-70 range, and 1 who was 30. Respondents were also asked to rate the severity of 
their RA, with the largest number (n = 6) indicating moderate to severe arthritis. Of people 
who had taken infliximab SC and who responded to the question (n = 2), 1 rated their 
arthritis as mild, and 1 rated it as severe. 

Disease Experience 
Both responding groups said that RA is a chronic condition that affects joints locally, but that 
can also present as a systemic burden, significantly affecting the lives of people who have 
RA. A person may experience active periods of disease (commonly known as flares or flare-
ups) and times when the disease decreases in activity or even becomes inactive 
(remission). Although people who have RA generally live with a number of the same 
symptoms, how each individual experiences those symptoms and the severity of their RA 
can be very different. RA is unique to each person who lives with it. 

Symptoms that respondents indicated as having the greatest impact on their day-to-day 
lives included joint pain and swelling, restricted mobility, and fatigue. Symptoms also had an 
impact on family and overall quality of life — for example, making career changes because 
of symptoms or limiting the number of children in the family. Common phrases from both 
groups include: 

• Unpredictability of symptoms make it difficult to plan. Fatigue and pain affect how much I 
can do. 

• It is a daily challenge to accept limitations affecting the use of my hands and knees. 

• Knee pain and swelling, damage of knee joint. Due to stiffness, work becomes difficult, 
hence have opted for work from home. Various activities including sports and climbing 
stairs is not possible which adds to frustration. 
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• Lots and lots of pain, stiffness, and fatigue. I can’t run anymore or play the baritone 
saxophone as it’s too heavy. 

• Stiffness in muscles, ligaments, and joints. Mobility limitation with severe pain. I had to 
change my career as a result of RA. 

Experience With Treatment 

Current medications for RA aim to control inflammation and minimize disease activity to 
prevent irreversible joint damage and other subsequent effects. Many treatments simply 
help people get through their day. Treatments to manage RA include nonsteroidal anti-
inflammatory drugs; corticosteroids; DMARDs such as MTX, sulfasalazine, 
hydroxychloroquine (also an antimalarial drug); various biologic medications (protein-based 
medicines, rather than small molecules); and small molecules that target the JAK pathways. 

Nonsteroidal anti-inflammatory drugs can cause many side effects, from stomach upset to 
changes in kidney function. Corticosteroids can cause short-term effects such as weight 
gain, acne, excess facial hair, mood swings, high blood pressure, high blood sugar, 
increased infection, stomach ulcers, hyperactivity, and increase in appetite. Long-term 
effects include osteoporosis, glaucoma and cataracts, osteonecrosis, skin changes, heart 
disease, and stroke. DMARDs such as MTX and biologic medications may produce other 
side effects. MTX often causes nausea and hair loss, and could cause liver damage. The 
nausea is sometimes mitigated by taking folic acid, splitting doses over the course of a few 
hours, and/or taking it SC rather than orally. Biologic medications, of which infliximab SC is 
one, can have side effects such as injection reaction irritation and increased risk of upper 
respiratory infections, pneumonia, urinary tract infections, and skin infections. The 
availability of JAK inhibitors to people who live with RA is usually limited, and the side effects 
of those drugs can include increased infections (opportunistic infections, viral infections, 
urinary infections, pneumonia, herpes zoster, cellulitis). A number of other recurring 
concerns include: 

• Severe side effects (particularly nausea, among others) 

• Inability to tolerate a particular medication 

• Organ damage 

• Medication losing its efficacy over time 

• Ongoing pain, fatigue, and weakness 

• High costs of medication and other treatments 

Improved Outcomes 

Even with currently available treatments for RA, patient outcomes can vary significantly. As 
a result, patients need a number of medication options to manage their RA throughout their 
lives. 

The outcomes important to people living with RA include: 

• reduction in pain and fatigue. 

• decrease or elimination of medication side effects. 

• decrease in inflammation and stiffness. 

• increase in mobility. 

• ability to socialize and spend time with family and friends. 
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• ability to work and be productive at work. 

• ability to carry out activities of daily living. 

• easier storage and administration of medications. 

• greater affordability of medications. 

Some respondents to the ACE group survey commented, “[I] hope that the decision-makers 
know what they are doing. Unless you have the money, your life is somewhat controlled by 
others.” 

Global Health Outcomes Related to the Submission for Infliximab SC 

The Institute for Optimizing Health Outcomes, a patient-led not-for-profit organization based 
in Toronto, Ontario, provided information with the vision that optimizing health outcomes for 
all individuals regardless of their health condition is an achievable goal. The Institute serves 
as a catalyst and enabler for patient-centred programs, education, research, and advocacy 
to improve care, treatment, and support for all persons at risk for or living with health 
conditions. 

The information from this group was specific to the therapy under review (infliximab SC 
biosimilar submitted as an innovative therapy based on the biosimilar infliximab) and 
obtained from patients who are the intended or potential recipients of the therapy. Patient 
feedback came from 3 targeted sources: 

• Survey (active from September to October 2020 [2 weeks]): Sent to patients who had 
previously responded to or had agreed to be contacted by the Institute for Optimizing 
Health Outcomes and/or the Canadian Organization for Rare Disorders, a robust 
databank of patient organizations and individual patients. The survey was promoted 
through social media, with 120 respondents in the final dataset. 

• Focus groups: Respondents who had agreed to be contacted to participate in a follow-up 
focus group were selected in a randomized stratified process whereby a list of all 
respondents was generated, ordered by time of response. The final 4 groups each 
consisted of 6 to 8 people. 

• Individual interviews: Consulted with 6 patient “experts” who were personally living with 1 
of these conditions, but who also served as a volunteer with the patient community. 

The survey contained 2 open-ended questions asking respondents to describe their 
experience living with their condition and their experience with their current treatment. The 
focus groups were presented with outcomes from the survey and were asked to interpret 
and expand on the responses. Similarly, the individual interviewees were asked to expand 
on the comments from the survey and to include their own perspectives. 

Disease Experience 

The Institute provided input about infliximab SC, recognizing that it is being approved for 
prescription as the bioequivalent of infliximab IV, which is already in use in Canada for the 
patient groups indicated. 

Experience With Treatment 
Patients in 3 disease categories (RA, UC, CD) reported a range of therapies for their 
respective conditions, including steroids, immunosuppressants (specifically cyclosporine, 
hydroxychloroquine, MTX, and sulfasalazine), and biologics (including infliximab, rituximab, 
adalimumab, natalizumab, vedolizumab, ustekinumab, and tofacitinib). Some were taking 
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more than 1 medication (for example, a biologic and MTX). Respondents were asked to 
discuss how well they felt their current therapy was “working” for them. Most indicated that 
they felt their symptoms were reasonably well managed, allowing them to continue to “go 
about their daily lives.” Most had tried more than 1 therapy before arriving at their current 
therapy; however, no information was requested about the length of time the individual had 
been receiving their current therapy or previous therapies. 

About three-fourths of the patients receiving biologics felt that their current drug was better 
than previous therapies and was the “right” therapy for them at this time. Conversely, about 
one-fifth felt that their current therapy was not working “as well” as they desired or not as 
well as it did initially. Most patients reported experiencing occasional or episodic pain, 
abdominal distress, headache, loss of sleep, and/or mental stress and anxiety. 

Most patients also expressed frustration with being able to adhere strictly to their treatment 
schedule. The challenges included illness at appointment time, difficulties rescheduling, 
distance to infusion clinic, transportation difficulties or cost, unresolved pain or injury at 
injection sites, forgetting, and treatment fatigue. Several respondents acknowledged that 
they would “plan to miss a treatment” if they were taking a trip and didn’t want to pack the 
medicine and/or arrange for hospital infusion. 

Regardless of the specific therapy (whether biologics or other drugs), most respondents 
expressed an overall feeling that the side effects or disruptions caused by the treatment 
regimen were manageable or at least worth the benefits: “In the beginning when I first 
started injections, I had a lot of nausea, headaches, and pain but now these rarely happen.” 
Many respondents also expressed the desire to have treatments that have fewer side effects 
and that can be managed more easily. The most frequently mentioned concern at this 
particular time was the challenge of going to a hospital or clinic for infusion in light of the 
COVID-19 pandemic. Patients who were on self-administered treatment spontaneously 
volunteered the benefits of product home delivery and administration. Conversely, those 
who depended on hospital administration expressed frustration, stress, and anxiety at 
having to deal with the additional challenge of going to hospital with the risk of COVID 
exposure: “If I go to hospital for infusion, I will get exposed to COVID and become seriously 
ill; if I don’t get my treatment, I will get seriously ill.” 

Improved Outcomes 
Regardless of their condition, patients want to achieve remission, ideally complete remission 
of the symptoms of the disease, which means living pain-free, fully functioning, “normal” 
lives or a “return to the state” of their health before onset of symptoms and diagnosis. 
Compared with older patients and those who are more severely affected, younger patients 
with less-aggressive disease or individuals who had access to disease-modifying therapies 
since the early stages of their illness seemed to be more optimistic that complete remission 
was possible. Overall, no one was willing to give up current therapy to go back to something 
that was less effective even if it had fewer side effects. Specifically relevant to the drug 
under review, self-administration was mentioned as a desired feature, even if the drug had 
to be administered more frequently than a hospital-administered version did. 

In terms of experience with the drug under review, the group could not reach patients with 
such experience; however, they posed a number of questions in the survey, to the focus 
group participants, and to the individual interviewees that aimed to help understand patient 
preferences for the key characteristics of infliximab SC. 
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For all respondents, the overwhelming preference receiving the highest number of 
endorsements (55%) was enhanced product: “Policies should allow prescribers and patients 
to access biologics (original or biosimilars) with enhanced features, including longer life (less 
frequent dosing), improved safety (less side effects), improved quality of life (smaller needle, 
home administration, oral form, portable).” Second most preferred access to biologics and 
biosimilars (25%) was “informed choice”: “Prescribers and patients should be supported with 
information re: the safety, efficacy and benefits of biosimilars to make an informed choice 
about use of biosimilar or original biologic.” Respondents were most supportive of 
(equivalent) treatments that provided improved quality of life, whether an original or 
biosimilar product. Respondents preferred that clinicians have the option to provide 
information to support an informed choice but not to require transition to a lower-cost and/or 
biosimilar product. 

Participants in the focus groups felt that the option to have a nurse administer the drug in the 
home rather than have the patient go to hospital was a desirable option, but should not be 
routinely available except in cases in which the patient is not mobile or is at high risk. All 
participants felt that the patient should have the choice of whether to use self-administration 
or hospital/clinic infusion; however, if there were to be a self-administration option, it should 
be made available, especially during this time of COVID risk. If all biologics were to be 
considered equal, most participants felt that they would choose self-administration. Patients, 
when provided with information about the characteristics of SC relative to IV administration, 
overwhelmingly supported the SC route, citing ease of administration, less time, less pain at 
injection site, fewer side effects, and slower absorption/longer effectiveness. Based on 
experience with other medications (insulin, PCSK9) or on the description of the options, 
some participants said that they would feel more comfortable self-administering or having a 
family member administer the SC formulation. With reference specifically to infliximab 
biosimilar SC, respondents were positive about the convenience of a pre-filled syringe and a 
single-size dose. 

Clinician Input 
All CADTH review teams include at least 1 clinical specialist with expertise in the diagnosis 
and management of the condition for which the drug is indicated. Clinical experts are a 
critical part of the review team and are involved in all phases of the review process (e.g., 
providing guidance on the development of the review protocol, assisting in the critical 
appraisal of clinical evidence, and interpreting the clinical relevance of the results and 
providing guidance on the potential place in therapy). The input that follows was provided by 
1 clinical specialist with expertise in the diagnosis and management of RA. 

Unmet Needs 
For RA, numerous biologics (with varying mechanisms of action) and JAK inhibitors are 
available when DMARDs are inadequate in providing disease control. Remicade, the 
originator infliximab (and its biosimilars) is available, but is seldom used early in the 
hierarchy of RA treatment because an infusion centre is required for the IV administration. 
Infliximab is highly immunogenic, requiring concomitant MTX administration, and there is 
frequent need for dose increases to maintain control. Compared with adalimumab and 
etanercept, Remicade has less durability (ongoing therapy at 2, 5, and 10 years). 

The ultimate treatment goal is complete disease remission. New therapeutic formulations 
(such as infliximab SC) will benefit the decision-making process for patients, caregivers, and 
physicians. Absence of an SC formulation of infliximab was identified as an unmet need by 
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the clinician experts, based on the convenience that such a formulation affords to patients. 
Some patients can fail to respond or become refractory to their current treatment, and new 
options can be especially challenging in those who become intolerant to or have adherence 
difficulties because of side effects or the need to travel for IV infusions. 

Place in Therapy 
Infliximab IV (Remicade) was the first biologic treatment licensed in Canada, and it has been 
used worldwide for more than 20 years. The indication under review is the biosimilar version 
of the original infliximab administered SC. 

In RA, infliximab SC would join 5 other TNF inhibitors and their numerous biosimilars, 2 IL-6 
inhibitors and their biosimilars, abatacept, rituximab and its biosimilars, and 4 JAK inhibitors. 
In patients with RA, however, it would have to be co-administered with MTX. According to 
the expert, the new formulation is unlikely to have an overall impact on RA treatment or to 
change the RA treatment paradigm. 

Patient Population 
Given that this is a new formulation of the same drug (infliximab), the preference of patients 
for an SC over an IV formulation would be a big driver of utility of the proposed formulation. 
Reaching a specific set of criteria for determining which patients would benefit the most from 
the SC formulation is not possible. For the most part, treatment of the diseases under 
consideration is empirical. No biomarkers predict need for or response to specific 
treatments. 

Assessing Response to Treatment 

Validated measures of disease activity and disease state are used to guide therapy. The 
definitions of meaningful response to therapy are well described in clinical trials and used in 
practice. For the SC drug under consideration, those definitions and measures are well 
described in the documents presented by the sponsor. Treating rheumatologists are well 
versed in them. Usually, disease status is assessed at each visit to guide decision-making. 
The frequency of visits depends on the patient’s clinical state. In patients with stable, 
responsive disease, status would be assessed formally every 3 to 6 months. 

Discontinuing Treatment 
In patients with RA, failure of disease status to improve will lead to a decision to change the 
overall therapy, rather than just the type of administration. Patient evaluation is an activity 
undertaken by the specialist as often as needed to prevent deterioration of disease and 
jeopardy to the patient’s health. No specific criteria suggest when an SC dose should be 
discontinued in favour of an IV formulation. 

Prescribing Conditions 
Infliximab SC will change how patients receive the drug, from having to go an infusion clinic 
to self-administering the dose at home. Home self-administration was considered an 
advantage by many patients whose lifestyle does not easily subscribe to presenting to an 
infusion clinic. It was considered even a greater advantage in the context of the COVID-19 
pandemic. However, the initial 2 loading doses of infliximab will still require patients to 
present to an infusion centre, and specialized clinical teams will be required to diagnose, 
treat, and monitor patients. 
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Clinical Evidence 
This Clinical Evidence section was provided by the sponsor and has not been copy-edited by CADTH. CADTH's Critical Appraisal 
follows this section. 

Table 4: Details of Included Studies 
  CT-P13 3.5, parts 1 and 2 (RA) 
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Study design A randomized, multi-centre, parallel-group, phase I/III study to evaluate the efficacy, PK, PD, and 
safety of CT-P13 SC and CT-P13 IV in patients with active RA. 

[Part 1] 
Part 1 (open label) of the study was designed to find the optimal dose of CT-P13 SC and to evaluate 
the PK, PD, safety, and efficacy of CT-P13 IV and CT-P13 SC at various doses in patients with active 
RA not adequately responding to MTX administration for at least 3 months. 

[Part 2] 
Part 2 (double-dummy blinded) of the study was designed to demonstrate noninferiority in the efficacy 
of CT-P13 SC compared with CT-P13 IV and to confirm results from part 1 for the selected dose. 

Locations [Part 1] 
15 study centres in 7 countries 
(Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Poland, Republic of Korea, Ukraine) 

[Part 2] 
76 study centres in 12 countries 
(Bosnia and Herzegovina, Bulgaria, Chile, Estonia, Hungary, Latvia, Peru, Poland, Republic of Korea, 
Russia, Spain, Ukraine) 

Randomized (N) [Part 1] 48 
[Part 2] 343  

Inclusion criteria [Parts 1 and 2] 
 Patient was male or female between 18 and 75 years old, inclusive. 
 Patient had a diagnosis of RA according to the 2010 ACR/EULAR classification criteria for at least 

6 months. 
 Patient had active disease as defined by the presence of 6 or more swollen joints (of 28 assessed), 

6 or more tender joints (of 28 assessed), and serum CRP concentration exceeding 0.6 mg/dL at 
screening. 
 Patients who completed at least 3 months of treatment of oral or parenteral dosing with MTX 

between 12.5 mg/kg to 25 mg/kg (between 10 mg to 25 mg per week in Korea) and on stable 
dosing with MTX between 12.5 mg/kg to 25 mg/kg (between 10 mg to 25 mg per week in Korea]) 
for at least 4 weeks prior to the first administration of the study drug. 

Exclusion criteria [Part 1 and 2] 
 Patient who had previously received a biological agent for the treatment of RA and/or a TNF alpha 

inhibitor for the treatment of other disease 
 Patient who has allergies to any of the excipients of infliximab or any other murine and/or human 

proteins or patient with a hypersensitivity to immunoglobulin product 
 Patient who had current or past history of chronic infection with hepatitis C or HIV-1 or -2 or current 

infection with hepatitis B. 
 Patient who had acute infection requiring oral antibiotics within 2 weeks or parenteral injection of 

antibiotics within 4 weeks prior to the first administration of the study drug, other serious infection 
within 6 months prior to the first administration of study drug or recurrent herpes zoster or other 
chronic or recurrent infection within 6 weeks prior to the first administration of the study drug. 

D
R

U
G

S 

Intervention [Part 1] 
 CT-P13 (90 mg) by single SC injection every other week 
 CT-P13 (120 mg) by single SC injection every other week 
 CT-P13 (180 mg) by double SC 90 mg injections every other week 
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  CT-P13 3.5, parts 1 and 2 (RA) 
[Part 2] 
 CT-P13 (120 mg) by single SC injection every other week with placebo IV at weeks 6, 14, and 22 

Comparator(s) [Part 1] 
 CT-P13 (3 mg/kg) by IV infusion administered as a 2-hour IV infusion per dose every 8 weeks 

[Part 2] 
 CT-P13 (3 mg/kg) by IV infusion administered as a 2-hour IV infusion per dose every 8 weeks with 

placebo SC at week 6 and every other week thereafter up to week 28 

D
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 Phase  

Induction 
(dose-loading) [Part 1 and 2] Week 0 to week 6 

Maintenance 
phase [Part 1 and 2] Week 6 to week 54 

O
U
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Primary end point [Part 1] 
 The following primary PK end point was assessed at steady state between week 22 and 30: 

o AUCτ(SC): area under the concentration-time curve at steady state over the actual SC dosing 
interval (14 days), calculated using the linear trapezoidal rule. 

o AUCτ(IV): area under the concentration-time curve at steady state over the actual IV dosing 
interval (56 days), calculated using the linear trapezoidal rule. 

The primary objective of part 1 was to find the optimal dose of CT-P13 SC over the first 30 weeks as 
determined by AUCτ at steady state between week 22 and 30 

[Part 2] 
 Change from baseline in disease activity measured by DAS28-CRP at week 22 

o DAS28: a modified version of the DAS. The DAS28 score takes into consideration the 28-joint 
counts of tenderness (TJC28) and swelling (SJC28), plus the ESR or CRP, and a general 
health assessment scored on a VAS of 100 mm 

The primary objective of part 2 was to demonstrate that  CT-P13 SC is noninferior to CT-P13 IV in 
terms of efficacy as determined by clinical response according to change from baseline in disease 
activity measured by DAS28-CRP 

Secondary and 
exploratory end 
points 

[Part 1] (Efficacy end points) 
 Individual components of the DAS28 
 DAS28-CRP and DAS28-ESR 
 Individual components of the ACR 
 ACR 20% improvement criteria (ACR20), ACR 50% improvement criteria (ACR50), and ACR 70% 

improvement criteria (ACR70) 
 Hybrid ACR response 
 EULAR response criteria 
 SDAI and CDAI 
 HAQ 

The secondary objectives of part 1 included the evaluation of efficacy, PK, PD, and safety of CT-P13 
SC in comparison with CT-P13 IV up to week 54 

[Part 2] (Efficacy end points) 
 Individual components of the DAS28 
 DAS28-CRP and DAS28-ESR 
 Individual components of the ACR 
 ACR 20% improvement criteria (ACR20), ACR 50% improvement criteria (ACR50), and ACR 70% 

improvement criteria (ACR70) 
 Hybrid ACR score 
 EULAR response criteria 
 SDAI and CDAI 
 HAQ 
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  CT-P13 3.5, parts 1 and 2 (RA) 
 SF-36 

The second objectives of part 2 included: 
 To evaluate efficacy, PK, PD, and overall safety of CT-P13 SC in comparison with CT-P13 IV (over 

the first 30 weeks) 
 To evaluate efficacy, PK, PD, and safety of CT-P13 SC up to week 54. 
 To evaluate usability of CT-P13 SC via AI from week 46 to week 54 (Bulgaria, Poland, and Russia 

only). 
 To evaluate usability of CT-P13 SC via PFS from week 56 to week 64 (Bulgaria, Poland, and 

Russia only). 
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TE
S Publications NCT03147248 

Westhovens R, Wiland P, Zawadzki M, Ivanova D, Berrocal A, Chalouhi E, et al. Efficacy, 
pharmacokinetics and safety of subcutaneous versus intravenous CT-P13 in RA: a randomized phase 
I/III trial, Rheumatology. (Unpublished; Publication in preparation [Accepted by journal]). 

ACR = American College of Rheumatology; AUCτ = area under the concentration; CDAI = Clinical Disease Activity Index; CRP = C-reactive protein;  
DAS = Disease Activity Score; ESR = erythrocyte sedimentation rate; EULAR = European League Against Rheumatism; HAQ = Health Assessment Questionnaire; HIV = 
human immunodeficiency virus; IV = intravenous; MTX = methotrexate; PD = pharmacodynamics(s); PK = pharmacokinetic(s);  
RA = rheumatoid arthritis; SC = subcutaneous; SDAI = Simplified Disease Activity Index; SF-36 = 36-item Short Form health survey; TNF = tumour necrosis factor 
ue scale. 

Source: Clinical Study Report 3.5, part 11; Clinical Study Report 3.5, part 22, Common Technical Document, Module 2, Section 2.7.3.3 

Note: For the remainder of the document, CT-P13 SC and Remsima SC are used interchangeably. 

Pivotal Study CT-P13 3.5 

Description of Studies 
The overall objective of this study was to evaluate efficacy, pharmacokinetics (PK), 
pharmacodynamics (PD), safety, and biomarkers between subcutaneous (SC) CT-P13 and 
intravenous (IV) CT-P13 in patients with active rheumatoid arthritis (RA). With this purpose, 
this study was divided into 2 parts, part 1 and Part 2. The dosage of the CT-P13 SC used in 
the study was aligned with the recommendations in the product monograph, and No 
Canadian sites were included in this study. 

The study was designed as a randomized, multi-centre, parallel-group, phase I/III to 
evaluate efficacy, PK, PD, safety, and biomarkers between CT-P13 SC and CT-P13 IV and 
usability of CT-P13 SC via AI or via PFS (Bulgaria, Poland, and Russia only) when co-
administered with MTX between 12.5 mg to 25 mg per week (between 10 mg to 25 mg per 
week in Republic of Korea), oral or parenteral dose and folic acid (5 mg or more per week, 
oral dose) in patients with active RA who were not adequately responding to MTX 
administration over at least 3 months. This study is made up of an open-label dose-finding 
trial (part 1); and a noninferiority trial with a double-dummy design was used to maintain 
blinding during the maintenance phase up to week 30 to demonstrate noninferiority of CT-
P13 SC in terms of efficacy with IV infliximab (3 mg/kg) (part 2). 

Part 1: This part of the study was designed to find the optimal dose of CT-P13 SC in 
patients with RA and evaluate efficacy, PK, and safety over 54 weeks. 50 patients were 
enrolled in this study and received an initial IV induction of CT-P13 IV (3 mg/kg) at weeks 0 
and 2. Approximately 40 (at least 24) male or female patients were randomly assigned 
1:1:1:1 ratio into 4 groups: a CT-P13 IV cohort (3 mg/kg), and 3 CT-P13 SC cohorts at 
doses of 90 mg, 120 mg, and 180 mg. Those in the IV cohort received CT-P13 IV every 8 
weeks and those in the SC cohorts received CT-P13 SC biweekly. 
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Part 2: This part of the study was designed to demonstrate the noninferiority of CT-P13 SC 
(120 mg) in terms of mean change from baseline of DAS28-CRP with a pre-specified 
noninferiority margin of –0.6 at week 22 compared with CT-P13 IV (3 mg/kg) at week 22 in 
patients with RA. It also evaluated overall efficacy, safety, and PK of CT-P13 SC over 54 
weeks. A total of 357 patients with RA were enrolled in the study and received an initial IV 
induction of CT-P13 IV infusions at weeks 0 and 2. A minimum of 218 male or female 
patients were randomly assigned 1:1 ratio into 2 treatment arms: a CT-P13 SC cohort at a 
dose of 120 mg and a CT-P13 IV cohort at a dose of 3 mg/kg. Patients in the SC cohort 
received CT-P13 SC biweekly, and those in the IV cohort received CT-P13 IV every 8 
weeks. Administration was double-blinded with the double-dummy design. At week 30, the 
study became open-label, with all patients who received CT-P13 IV up to week 30 switching 
to CT-P13 SC. Efficacy, PK, and safety were evaluated for all patients receiving CT-P13 SC 
up to week 54. 

For both parts of the study, an interactive web response system was used for the 
randomization at week 6. unblinded biostatistician generated the randomization schedule for 
the interactive web response system, which linked sequential patient randomization 
numbers to treatment codes. The randomization was stratified by country, week 2 serum 
CRP concentration (0.6 mg/dL or less versus more than 0.6 mg/dL), and week 6 body 
weight (100 kg or less versus more than 100 kg). The randomization numbers were blocked, 
and within each block, the same number of patients was allocated to each treatment arm. 
The block size was not revealed. 

Figure 1: Study design 

 
Source: Adapted from Clinical Study Report 3.5 part 2 (2). 

IMPORTANT NOTE: Since the primary objective of part 1 of Study 3.5 was to identify the optimal dose of CT-P13 SC over the first 30 weeks as determined by the AUCτ at 
steady state between week 22 and week 30, the results from part 1 of the study will not be presented below, unless otherwise indicated. 

Populations (Part 2) 
Inclusion and Exclusion Criteria 

The included patients were aged 18 to 75 years with active RA ≥ 6 months prior to first study 
drug administration (day 0). Their RA was diagnosed according to 2010 ACR/EULAR criteria 
and considered active if patients had 6 or more swollen joints (28-joint count), 6 or more 
tender joints (28-joint count), and a serum CRP concentration of >0.6 mg/dL. Eligible 
patients had an inadequate response to 3 or more months of MTX therapy and had received 
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a stable MTX dose (12.5 mg to 25 mg per week [10 mg to 25 mg per week in Republic of 
Korea]) for 4 weeks prior to day 0. 

The excluded patients were those who had previously received a biological agent for the 
treatment of RA and/or a TNF alpha inhibitor for the treatment of other disease. Patients with 
allergies to any of the excipients of infliximab or any other murine and/or human proteins or 
patient with a hypersensitivity to immunoglobulin product were excluded. Also excluded 
patients were the one who had treatment with any other investigational device or medical 
product within 4 weeks prior to the first administration of the study drug (day 0) and patient 
who, in the opinion of his or her general practitioner or investigator, should not participate in 
the study. 

Baseline Characteristics 

5demographic characteristics at screening and stratification details are summarized for the 
all-randomized population in Table 2. Overall demographic characteristics were similar 
between the 2 treatment arms including age, gender, race, body mass index (BMI). The 
patients were stratified week 2 serum CRP concentration, body weight at Week 6. Based on 
the given results all factors were well balanced between the 2 treatment arms. 

Table 5: Summary of baseline characteristics (all-randomized population)  

Characteristics 
CT-P13 SC 120 

(N=167) 
CT-P13 IV 3 mg/kg 

(N=176) 
Total 

(N=343) 
Age (years) 
  Mean (SD) 

 
50.9 (12.17) 

 
51.9 (12.42) 

 
51.4 (12.29) 

Sex, n (%) 
  Male 
  Female 

 
37 (22.2) 

130 (77.8) 

 
37 (21.0) 

139 (79.0) 

 
74 (21.6) 

269 (78.4) 
Race, n (%) 
  Asian/Oriental 
  Caucasian/White 
  Other 

 
1 (0.6) 

145 (86.8) 
21 (12.6) 

 
2 (1.1) 

151 (85.8) 
23 (13.1) 

 
3 (0.9) 

296 (86.3) 
44 (12.8) 

Ethnicity, n (%) 
  Hispanic or Latino 
  Non-Hispanic or Latino 

 
27 (16.2) 

140 (83.8) 

 
32 (18.2) 

144 (81.8) 

 
59 (17.2) 

284 (82.8) 
Weight (kg) 
  Mean (SD) 

 
73.01 (15.134) 

 
72.75 (14.402) 

 
72.87 (14.742) 

Body mass index (kg/m2) 
  Mean (SD) 

 
26.794 (4.4233) 

 
26.820 (4.1330) 

 
26.807 (4.2706) 

Week 6 body weight, n (%) 
  >100 kg 
  ≤100 kg 

 
7 (4.2) 

160 (95.8) 

 
10 (5.7) 

166 (94.3) 

 
17 (5.0) 

326 (95.0) 
Week 2 serum CRP concentration, n (%) 
  >0.6 mg/dL 
  ≤0.6 mg/dL 

 
34 (20.4) 

133 (79.6) 

 
47 (26.7) 

129 (73.3) 

 
81 (23.6) 

262 (76.4) 
CRP = C-reactive protein; IV = intravenous; SC = subcutaneous; SD = standard deviation. 
Source: Clinical Study Report 3.5 part 2, Table 11-2.2 
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Interventions (Part 2) 

All enrolled patients initially received open-label CT-P13 IV infusion at week 0 and 2. At 
week 6, patients were randomized to either receive CT-P13 IV or CT-P13 SC up until 
week 30. This was the double-blind portion of the study. A double-dummy design was used 
to maintain blinding during the maintenance phase up to week 30: SC formulation (either 
CT-P13 SC or placebo SC) was injected initially prior to receiving IV infusion (either CT-P13 
IV or placebo IV); IV infusion was initiated immediately within 15 minutes after the 
completion of SC injection (either CT-P13 SC or placebo SC). At week 30, the study 
became open-label. 

Table 6: Loading and maintenance doses 
Dose Loading phase Maintenance 
Week 0 to 6: 2 doses of CT-P13 
IV 3 mg/kg at week 0 and 2 for all 
patients 

Intervention: First CT-P13 SC 120 mg injected at week 6 and then every 2 weeks up to 
week 54; placebo IV were also administered at weeks 6, 14, and 22. 
Comparator: Further 3 doses of CT-P13 IV were administered at week 6 and every 8 weeks 
thereafter up to week 22, with placebo SC at week 6 and every 2 weeks thereafter through 
week 28. At week 30, CT-P13 IV was switched to CT-P13 SC 120 mg, administered every 2 
weeks up to week 54. 

IV = intravenous; SC = subcutaneous. 

Source: Clinical Study Report 3.5, part 2.2 

The placebo was formulated as a sterile, lyophilized powder (white solid) and The 
reconstituted placebo product that included 5 mM sodium phosphate, 5% sucrose, 0.005% 
(w/v) polysorbate 80 at a pH of approximately 7.2. The reconstituted placebo was a 
colourless to light yellow, clear to opalescent solution. 

Concomitant use of MTX and folic acid was allowed. The patient was permitted to receive 
either oral or parenteral glucocorticoids (10 mg or less daily of prednisone/prednisolone or 
equivalent), and nonsteroidal anti-inflammatory drug, if they had received a stable dose for 
at least 4 weeks prior to the first administration of the study drug (day 0) and the same dose 
was maintained throughout the study. In addition, patients were permitted to receive low-
potency topical, otic, and ophthalmic glucocorticoid preparations provided the preparations 
were administered per the instructions on the product label. 

Acetaminophen paracetamol and/or tramadol were allowed as rescue therapy, but their 
dose was to be stopped 24 hours before the joint evaluation; Narcotic analgesics were not 
permitted. 

Patients were free to withdraw from the study at any time for any reason. The investigator 
could also withdraw the patient at any time in the interest of patient safety. A patient was 
able to be withdrawn from the study drug for any of the following reasons: 

• Patient developed signs of disease progression in the judgment of the investigator 

• Patient withdrew consent or refused to continue treatment and/or 
procedures/observations 

• Patient had 1 or more AE(s) that would compromise their safety if he or she continued to 
participate in the study 

• Patient had 1 or more significant protocol violation(s) 

• Patient was lost to follow-up 
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• Patient died 

• Study terminated by Celltrion Healthcare, Co., Inc. 

• Patient became pregnant 

• Investigator’s decision 

CT-P13 SC presented as a PFS or AI (only for patients in Bulgaria, Poland, and Russia from 
week 46 to week 54) was self-injected by the patients after proper training and determination 
by the investigator. The Instructions for self-injection of both PFS and AI were given to the 
patients who were taught thoroughly about storage, preparation for injection, giving the 
injection, and destruction after injection. Also, for the safety issues, they were given warning 
and precautions related to self-injection (4). 

In this study, the titration was not required. 

Outcomes (Part 2) 
The following efficacy end points were assessed in the CT-P13 3.5 study. 

Patients with Active RA: 

DAS28: Disease Activity Score using 28 joint counts 

The DAS28 is a modified version of the DAS. The DAS28 score takes into consideration the 
28-joint counts of tenderness (TJC28) and swelling (SJC28), plus ESR or CRP, and a 
general health assessment scored on a VAS of 100 mm (5,6). When assessed using ESR, a 
score lower than 2.6 is considered to be remission, a score greater than or equal to 2.6 and 
lower than 3.2 indicates low disease activity, a score greater than or equal to 3.2 and lower 
than or equal to 5.1 indicates moderate remission, and a score higher than 5.1 is considered 
as high disease activity. The DAS score may also be more indicative of whether 2 
treatments are comparable due to its continuous nature. The greater decrease in the DAS 
score the higher improvement in remission. 

ACR20: ACR 20% Improvement Criteria (8) 

ACR20 response rate is defined as the percent of patients achieving 20% improvement in 
tender and swollen joint counts and 20% improvement in 3 of the 5 remaining ACR core set 
measures: patient pain assessment (measured by VAS), patient global assessment 
(measured by VAS), physician global assessment (measured by VAS), patient self-
assessed disability (measured by Health Assessment Questionnaire [HAQ]), and acute-
phase reactant (ESR or CRP). The greater percentage result, the higher improvement in 
remission. 

ACR50: ACR 50% Improvement Criteria 

similar to ACR20 above except for 50% improvement required 

ACR70: ACR 70% Improvement Criteria 

similar to ACR20 above except for 70% improvement required 
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EULAR Response (9) 

The EULAR response criteria categorizes the DAS28 response (i.e., good, moderate, or 
none) based on changes in DAS28 from baseline. The higher the DAS28 improvement over 
time from the baseline represents better responses. 

Table 7: EULAR response criteria 

Baseline DAS28 score 
DAS28 improvement 

Greater than 1.2 0.6 to 1.2 Less than 0.6 
Less than 3.2 Good response Moderate response No response 
3.2 to 5.1 Moderate response Moderate response No response 
Greater than 5.1 Moderate response No response No response 

DAS28 = Disease Activity Score (assessed in 28 joints). 

CDAI: Clinical disease activity index (10) 

a composite continuous index to assess disease activity without using the high-sensitivity 
CRP measurement. The CDAI can be calculated on the basis of the tender joint count of 28 
joints, the swollen joint count of 28 joints, the patient’s global assessment of disease activity, 
the physician’s global assessment of disease activity, clinical remission, and the Functional 
Assessment of Chronic Illness Therapy. The score range of CDAI is from 0 to 76, and the 
higher the score is, worse the condition is. The score can be interpreted as; 0.0 to 2.8: 
remission; 2.9 to 10.0: low activity; 10.1 to 22.0: moderate activity; 22.1 to 76.0: high activity 
(11). 

SDAI: Simplified disease activity index (10) 

The SDAI integrates measures of physical examination, acute-phase response, patient self-
assessment, and evaluator assessment to simplify the assessment of disease activity in 
clinical practice. The SDAI can be calculated on the basis of the tender joint score, swollen 
joint score, patient global score, provider global score, CRP score. The score range of SDAI 
is from 0 to 86 and the higher the score is, worse the condition is. The score can be 
interpreted as; 0.0 to 3.3: remission; 3.4 to 11.0: low activity; 11.1 to 26.0: moderate activity; 
26.1 to 86.0: high activity (12). 

HAQ: Health Assessment Questionnaire (13) 

The HAQ is a comprehensive measure of the patient’s perception of functional status that 
collects data on 5 generic patient-centred health dimensions: 1) to Avoid disability, 2) to Be 
free of pain and discomfort, 3) to Avoid adverse treatment effects, 4) to Keep dollar costs of 
treatment low, and 5) to Postpone death. The HAQ-DI (disability index) is the disability 
assessment component of the HAQ. It assesses a patient’s level of functional ability by 
asking 20 questions of 8 categories: dressing, arising, eating, walking, hygiene, reach, grip, 
and common activities. The lower HAQ score the more in remission. Total score is between 
0 to 3.0, in 0.125 increments. Increasing scores indicating no functional impairment and 3 
indicating complete impairment. 
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SF-36: Short Form 36 Health Survey Questionnaire (14) 

The SF-36 measures 8 scales: physical functioning, role physical, bodily pain, general 
health, vitality, social functioning, role emotional, and mental health. Component analyses 
showed that there are 2 distinct concepts measured by the SF-36: a physical dimension, 
represented by the Physical Component Summary, and a mental dimension, represented by 
the Mental Component Summary. All scales do contribute in different proportions to the 
scoring of both Physical Component Summary and Mental Component Summary measures. 
The correct calculation of SF-36 summary measures Physical Component Summary and 
Mental Component Summary requires the use of special algorithms, which are strictly 
controlled by a private company. Each scale is directly transformed into a 1 to 100 scale on 
the assumption that each question carries equal weight. The lower the score the more 
disability. 

Statistical Analysis Part 2 

Therapeutic noninferiority of CT-P13 SC to CT-P13 in terms of disease activity measured by 
DAS28-CRP at week 22 with a pre-specified noninferiority margin of –0.6 was analyzed 
using an analysis of covariance (ANCOVA). The analysis was conducted considering the 
treatment as fixed effect, and Country, serum CRP concentration at week 2 (0.6 mg/dL or 
less versus more than 0.6 mg/dL), and body weight at week 6 (100 kg or less versus more 
than 100 kg) as covariates. 

Primary Outcome(s) of the Studies 

Power Calculation 

The primary analysis in part 2 was an ANCOVA comparing the primary end point of mean 
change (decrease) from baseline of DAS28 to week 22, between the CT-P13 IV 3 mg/kg 
arm and the CT-P13 SC 120 mg arm. 

Composite measures that include joint counts, such as the DAS28, CDAI, and SDAI as well 
as the ACR/EULAR remission definitions are the preferred instruments to be used when 
assessing efficacy. DAS28 has been also selected as a primary end point in numerous RA 
studies and served as a pivotal component of numerous studies resulting in approval of 
bDMARD therapies; In addition, DAS28 was employed as an instrument in long-term studies 
with infliximab in RA patients. 

The efficacy end points selected for Study CT-P13 3.5 were in agreement with scientific 
advice from the European Medicines Agency. They also align with end points used in 
historical pivotal RA trials supporting approval of Remicade15 and end points used in the CT-
P13 IV RA clinical studies.16 

For the efficacy evaluation of CT-P13 SC for the primary end point, a pre-specified 
noninferiority margin of –0.6 for mean change (decrease) from baseline of DAS28-CRP was 
applied. An adequately selected noninferiority margin should be justified on statistical and 
clinical grounds and should exclude clinically relevant effects. An improvement in DAS28 
measured to be greater than 0.6 would be categorized as a moderate improvement whereas 
a change in DAS28 of up to 0.6 points would be classed as “no improvement” and be 
considered as not clinically meaningful. The noninferiority margin of –0.6, 1-sided alpha level 
2.5% (1-sided 97.5% CI for the difference in the mean change [decrease] from baseline of 
DAS28-CRP at week 22), and SD of 1.4, a sample size of 174 patients (87 patients each 
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arm) was calculated to provide 80% power to demonstrate noninferiority of CT-P13 SC to 
CT-P13 IV (primary efficacy end point). 

Using the efficacy population and the all-randomized population, the LS mean and 
corresponding SE of the change (decrease) from baseline in DAS28-CRP at week 22 for 
each arm, a point estimate and 2-sided 95% CI for the treatment difference are provided. An 
additional sensitivity analysis was conducted on the all-randomized population by imputing 
missing values based on the multiple imputation under the missing-at-random assumption. 

Statistical Test or Model 

,DAS28-CRPwas analyzed using ANCOVA as it was recommended by US Food and Drug 
Administration and European Medicines Agency guidance to compare results between 2 
groups adjusting baseline covariates (17,18). 

The stratification factors (country, week 2 serum CRP concentration [0.6 mg/dL or less 
versus more than 0.6 mg/dL], and week 6 body weight [100 kg or less versus more 
than100 kg]) were included as covariates in the statistical model. 

No co-primary or composite end points that need to adjust type I error. 

The statistical analysis for the primary end point was performed on the efficacy population in 
accordance with statistical analysis plan. Supportive results on the all-randomized 
population was also provided. 

Data Imputation Methods 

primary analysis was performed excluding missing data were. To assess robustness of 
results, sensitivity analysis was conducted using multiple imputation. 

Subgroup Analyses 

The efficacy of CT-P13 SC was evaluated in the post hoc subgroup analysis based on 
disease severity, mean change from baseline of DAS 28 score, and baseline characteristics 
such as region, age, race, and patient body weight. The mean changes from baseline for 
DAS28-CRP/DAS28-ESR) in the subgroups allocated by more than 8 swollen or tender 
joints were compared to those patients with more than 6 swollen or tender joints. Also, 
analysis of the mean change from baseline of DAS28-CRP at week 22 was conducted 
based on 4 DAS28-CRP score groups: 5.1 or less, more than 5.1 to 5.72, more than 5.72 to 
6.37, and more than 6.37. Findings from that analysis were in line with results from the 
published literature, where the patients with lower baseline DAS28 scores are more likely to 
show a lower response in the DAS28. 

The impact of different range of patient body weight on PK, efficacy, safety, and 
immunogenicity parameters was investigated in post hoc subgroup analysis of the 
parameters. For PK impact analyses, the patients in Study CT-P13 3.5, part 2, were divided 
into 3 weight bands: 65.6 kg or less (first quartile), more than 65.6 kg to 79.7 kg (second 
quartile), and more than 79.7 kg (third quartile). Although the mean trough concentration 
values decreased as weight increased, trough concentration in all subgroups remained 
above the therapeutic threshold of 1 mcg/mL. The impact of body weight on efficacy was 
evaluated in 4 subgroups of body weight as patients categorized into the highest tertile of 
body weight were further divided into 2 groups using median weight (88.2 kg) in order to 
investigate the impact of high body weight on the efficacy. As predicted in the trough 
concentration analysis by body weight, weeks showed no trend to differences of the body 
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weight subgroups even if patients treated with CT-P13 SC 120 mg Q2W in the highest body 
weight subgroup showed sufficient efficacy. Even in patients above 100 kg, sufficient 
improvement in DAS28-CRP and ACR20 was achieved. The impact of body weight on 
safety profile has also been examined with the data for the maintenance phase of study CT-
P13 3.5 part 2, and no apparent correlation between body weight and frequencies of AEs for 
each arm was observed. Similarly, there was no apparent correlation between body weight 
and the incidence of ADA or NAbs across all subgroups by body weight. 

There has not been any multiple testing and no type 1 error rate measured for subgroup 
analyses. 

Sensitivity Analyses 

The descriptive summary and ANCOVA (defined as decrease from baseline and calculated 
as (DAS28-CRP at baseline – DAS28-CRP at week 22) were repeated for DAS28-CRP at 
week 22 on all-randomized population by imputing missing values based on the multiple 
imputation under the missing-at-random assumption. Missing values in change of baseline 
of DAS28-CRP were imputed using regression method with country, week 2 serum CRP 
concentration (0.6 mg/dL or less versus more than 0.6 mg/dL), and week 6 body weight 
(100 kg or less versus more than 100 kg) as covariates. 

Secondary Outcomes of the Studies [Efficacy] 

Efficacy was assessed by the evaluation of the mean decrease in DAS28 (individual 
components, DAS28-ESR, DAS28-CRP), EULAR response criteria, ACR criteria (individual 
components, ACR20, ACR50, ACR70, and hybrid ACR response), CDAI and SDAI, HAQ, 
and SF-36 at each time point specified in the schedule of events. 

All secondary efficacy end points were summarized using descriptive statistics on efficacy 
population. 

DAS28-CRP/-ESR 

Descriptive statistics for actual value and change from baseline in disease activity measured 
by DAS28-ESR and DAS28-CRP will be presented at each scheduled visit. DAS28 
components, DAS28 value, and change from baseline for both DAS28-ESR and DAS28-
CRP will be listed. 

The descriptive statistics for actual value and change from baseline will be presented for 
both CRP and ESR by treatment group at each scheduled visit. 

EULAR Response 

Frequencies and percentages of EULAR response categories (based on both DAS28-ESR 
and DAS28-CRP) will be presented at each scheduled visit. The EULAR response 
categories will be listed in the DAS28 listing. 

ACR Response (20, 50, 70) 

The proportion of patients achieving clinical response according to the criteria for ACR20, 
ACR50, and ACR70 will be summarized at each scheduled visit. Denominator will be the 
number of patients on efficacy population. A listing will be provided by treatment group and 
visit, showing ACR20, ACR50, and ACR70 responder status at the visit. 
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CDAI and SDAI 

Descriptive statistics for actual value and change from baseline of CDAI and SDAI will be 
presented at each scheduled visit. In addition, a listing will be provided by treatment group 
and visit showing the CDAI and SDAI values. 

HAQ 

Descriptive statistics for actual value and change from baseline of the HAQ estimate of 
physical ability will be presented by treatment group at each scheduled visit. A listing will be 
provided showing the patient’s score for each category and HAQ estimate of physical ability. 
Listings will also be provided showing the raw scores for each category, the responses to 
the “Aids/Devices” categories, and the “Help from another person” categories. 

SF-36 

Descriptive statistics for actual value and change from baseline will be presented for each of 
the 8 subscales and 2 summary component measures, by treatment group and visit. A 
listing will be presented showing the raw scores for each of the 36 questions for each 
patient, by treatment group and visit. In addition, a listing will be presented showing the 
results of the derived subscales and summary component measures for each patient, by 
treatment group and visit. 

PD 

Pharmacodynamics parameters including RF, anti-CCP, CRP, andESR were summarized 
displaying descriptive statistics for actual value and change from baseline on the PD 
population by treatment arm for each scheduled visit specified. All PD data for RF, anti-CCP, 
CRP, and ESR were listed by treatment arm on the all-randomized population at each 
scheduled visit along with the categorized results for RF and anti-CCP. 

Secondary Outcomes of the studies [Safety] 

The safety end points were secondary end points and were assessed using the following: 
AEs, clinical laboratory results (clinical chemistry, hematology, urinalysis), complement (C3, 
C4), total hemolytic complement, vital sign measurements (including blood pressure, heart 
and respiratory rates, and temperature), weight, body mass index, electrocardiography, 
hypersensitivity monitoring via vital sign measurements, physical examination findings, signs 
and symptoms of tuberculosis (interferon gamma release assay and chest X-ray), local site 
pain (VAS), pregnancy test, and immunogenicity tests. All safety analyses were performed 
on the safety population by treatment arm and all safety data were listed for the ITT 
population unless otherwise specified. 

No multiple testing / control of type 1 error rate for secondary outcomes has been conducted 

Analysis Populations 

There were 7 patient populations: ITT, all-randomized, efficacy, PK, PD, safety, and usability 
populations. 

• ITT population: consisted of all enrolled patients. A patient was considered to be enrolled 
if the patient was successfully screened based on the Screening Pass Y/N page of the 
eCRF. In addition, a patient was able to be enrolled by an investigator’s decision. Some 
listings were generated on the ITT population to include patients who discontinued the 
study prior to randomization at week 6. 



 

 
 
CADTH Common Drug Review Clinical and Economic Review Report Infliximab (Remsima) 35 35 35 

• all-randomized population: consisted of all randomly assigned patients at week 6, 
regardless of whether or not any study drug dosing was completed. This population 
therefore included all patients who had been allocated a randomization identifier at 
week 6 based on the Randomization page of eCRF. 

• efficacy population: consisted of the all-randomized population who received at least 1 full 
dose of study drug (CT-P13 IV, CT-P13 SC) at week 6 or thereafter and who had at least 
1 efficacy evaluation result after week 6 or thereafter treatment. A patient was considered 
as receiving full dose if the actual administered dose (in milligrams) of the patient was 
greater than or equal to 95% of prescribed dose (in milligrams) based on the Study Drug 
Administration page of the eCRF. A patient was considered as having an efficacy 
evaluation result if the patient was recorded as performing at least 1 of any assessment 
of the following: swollen/tender joint count (ACR/DAS28), HAQ, VAS, SF-36. 

• PK population: consisted of the all-randomized population who received at least 1 full 
dose of study drug (CT-P13 IV, CT-P13 SC) at week 6 or thereafter and who had at least 
1 PK concentration result after week 6 or thereafter treatment. 

• PD population: consisted of the all-randomized population who received at least 1 full 
dose of study drug (CT-P13 IV, CT-P13 SC) at week 6 or thereafter and who had at least 
1 PD result (RF, anti-CCP, CRP, or ESR) after week 6 or thereafter treatment. 

• safety population: consisted of all patients who received at least 1 dose (partial or full) of 
study drug (CT-P13 SC, CT-P13 IV) at week 6 or thereafter. A patient was considered to 
have received a study drug if the patient was recorded as Study Drug Administered or if a 
date of administration was recorded on the Study Drug Administration page of the eCRF. 

• usability population: defined as all patients who self-injected at least 1 dose (partial or full) 
of study drug using an auto-injector from week 46 to week 54 or using a pre-filled syringe 
from week 56 to week 64 and who had at least 1 usability assessment. The usability 
population consisted of the patients from Bulgaria, Poland, and Russia. 

Sponsor’s Summary of the Results 

Patient disposition (Part 2) 
A total of 357 patients were enrolled into the study and treated in the dose-loading phase. 
Among them, 343 patients were subsequently randomized at Week 6 and treated in the 
maintenance phase. Among the randomized patients, 286/434 (83.4%) patients completed 
the study and 57/343 (16.6%) patients discontinued the study. The most frequently reported 
reasons for discontinuation from the study during the maintenance phase were consent 
withdrawal (9/176 [5.1%] patients and 12/167 [7.2%] patients in the CT-P13 IV 3 mg/kg and 
CT-P13 SC 120 mg arms, respectively) and AE (11/176 [6.3%] patients and 6/167 [3.6%] 
patients, respectively). 
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Figure 2: Patient Disposition 

 
Source: Common Technical Document Module 2, Section 2.7.3 (3) Figure 2.7.3-2 

Table 8: Table for Patient Disposition 
 CT-P13 3.5 Part 2 (RA) 
 CT-P13 SC 120mg CT-P13 IV 3mg/kg Total 
Screened, N   528 
Randomized, N 167 176 343 
Discontinued, N (%) 26 (15.6) 31 (17.6) 57 (16.6) 
  Patient withdraws consent/refuses to continue 

treatment 12 (7.2) 9 (5.1) 21 (6.1) 

Adverse events 6 (3.6) 11 (6.3) 17 (5.0) 
  Other1 3 (1.8) 5 (2.8) 8 (2.3) 

Death 0 4 (2.3) 4 (1.2) 
  Patient develops signs of disease progression 0 2 (1.1) 2 (0.6) 

Significant protocol violations 2 (1.2) 0 2 (0.6) 
Lost to follow-up 2 (1.2) 0 2 (0.6) 
Pregnancy 1 (0.6) 0 1 (0.3) 

1Note: In the CT-P13 IV 3 mg/kg arm, treatment compliance was not met for 5 patients. In the CT-P13 SC 120 mg arm, treatment compliance was not met for 2 patients 
and 1 patient was discontinued from the study due to investigator’s decision (hypereosinophilic syndrome). 

IV = intravenous; RA = rheumatoid arthritis; SC = subcutaneous 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-4 
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Table 9: Analysis of Population 
 CT-P13 3.5 Part 2 (RA) 
 CT-P13 SC 120mg CT-P13 IV 3mg/kg Total 
Intent-to-treat population, N - - 357 
All-randomized population, N 167 176 343 
Efficacy population, N 165 174 339 
Pharmacokinetics population, N 166 174 340 
Pharmacodynamics population, N 168 175 343 
Safety population, N 168 175 343 
Usability population, N 86 82 168 

IV = intravenous; RA = rheumatoid arthritis; SC = subcutaneous 

Source: Clinical Study Report 3.5-part 2 (2) Table 11-1 

Exposure to study treatments (Part 2) 
Study Treatments 

In the dose-loading phase, all-randomized patients received 2 infusions of CT-P13 IV 
3mg/kg. The mean (Standard Deviation (SD)) of total administered dose was similar 
between the two treatment arms (439.50 [89.593] mg and 437.94 [86.205] mg in the SC 
120 mg and IV 3mg/kg treatment arms, respectively). 

In the maintenance phase, the majority of the patients received assigned study drug 
administrations. The mean (SD) of the total number of SC doses received during the 
maintenance phase up to Week 54 was 23.6 (4.28) out of 25 doses and 12.3 (2.51) out of 
13 doses in the SC 120 mg and IV 3 mg/kg treatment arms respectively. In the SC 120 mg 
treatment arm, the mean (SD) of the total administered SC doses received during the 
maintenance phase were 2827.14 (513.284) mg up to Week 54, the mean (SD) of the total 
administered IV doses received before switching to SC 120mg at Week 30 was 644.40 
(141.797) mg and the total administered SC doses received from Week 30 after switching to 
SC 120 mg were 1472.25 (301.760) mg up to Week 54. 

Concomitant Medications 

A total of 340 (99.1%) patients had taken at least 1 concomitant medication (167 [99.4%] 
patients and 173 [98.9%] patients in the SC 120mg and IV 3mg/kg treatment arms, 
respectively). The most commonly reported concomitant medications by drug class were 
antihistamines for systemic use (138 [82.1%] patients and 146 [83.4%] patients in the SC 
120 mg and IV 3 mg/kg treatment arms respectively). The second was analgesics (130 
[77.4%] patients and 144 [82.4%] patients in the SC 120 mg and IV 3 mg/kg treatment arms, 
respectively). 

During the maintenance phase, 399 (98.8%) patients had taken at least 1 concomitant 
medication (167 [99.4%] patients and 172 [98.3%] patients in the SC 120 mg and IV 3 mg/kg 
treatment arms, respectively). The most frequently reported concomitant medications by 
drug class during the maintenance phase were analgesics (129 [76.8%] patients and 140 
[80.0%] patients in the SC 120 mg and IV 3 mg/kg treatment arms, respectively) and 
antihistamines for systemic use (128 [76.2%] patients and 135 [77.1%] patients in the SC 
120 mg and IV 3 mg/kg treatment arms, respectively). 
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All patients had taken MTX prior to the study except 2 patients. These 2 patients had not 
completed at least 3 months of treatment with MTX between 12.5 to 25 mg/week (between 
10 to 25 mg/week in Republic of Korea) prior to the first administration of the study drug 
(Day 0) as per inclusion criterion. The majority of patients took MTX and folic acid during the 
study, as per the study design and requirements. The mean dose of MTX taken at the first 
administration in the maintenance phase was similar to the mean dose of MTX taken at the 
first administration in the dose-loading phase. 

Efficacy (Part 2) 
Efficacy outcome 1 

Primary Efficacy End point: DAS28-CRP at Week 22 

Study CT-P13 3.5 demonstrated therapeutic noninferiority of CT-P13 SC to CT-P13 IV at 
Week 22, in terms of efficacy as determined by clinical response according to mean change 
(decrease) from baseline of DAS28-CRP. The LS mean (SE) of change (decrease) from 
baseline in DAS28-CRP at Week 22 was 2.21 (0.221) and 1.94 (0.209) in the SC 120 mg 
and IV 3 mg/kg treatment arms, respectively, in the efficacy population. The estimate of 
treatment difference was 0.27 with corresponding lower limit of the 2-sided 95% CI of 0.02 
which was greater than the pre-specified noninferiority margin of –0.6 indicating 
noninferiority of SC 120 mg compared to IV 3 mg/kg (Table 4). The results for the all-
randomized population supported the results for the efficacy population and the result of 
sensitivity analysis supported the results of the primary analysis. (Table 10) 

Table 10: Analysis of Change from Baseline of DAS28-CRP at Week 22: Efficacy and All-
Randomized Population 

Population Arm N LS Mean (SE) 
Estimate of Treatment 

Difference 
95% CI of Treatment 

Difference 
Efficacy Population 
CT-P13 IV 3 mg/kg 168 1.94 (0.209) 0.27 (0.02, 0.52) 
CT-P13 SC 120 mg 162 2.21 (0.221) 
All-Randomized Population 
CT-P13 IV 3 mg/kg 170 1.85 (0.198) 0.27 (0.02, 0.53) 
CT-P13 SC 120 mg 162 2.13 (0.211) 

CI = confidence interval; IV = intravenous; LS = least square; SC = subcutaneous; SE = standard error 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-10 

Secondary Efficacy End point 

The secondary efficacy end points were assessed by the evaluation of the mean change 
from baseline in DAS28 (individual components, DAS28-CRP/ESR), EULAR response 
criteria, ACR criteria (individual components, ACR20, ACR50, ACR70, and hybrid ACR 
score), CDAI, SDAI, HAQ, and SF-36. 

DAS28-CRP/DAS28-ESR 

In the efficacy population, the mean of actual scores of DAS28-CRP/DAS28-ESR were 
generally similar between the 2 arms up to Week 54. The 95% CI for mean of actual score 
and mean change from baseline for DAS28-CRP/DAS28-ESR overlapped between the 2 
arms up to Week 54 except for Week 30. After switching from CT-P13 IV 3 mg/kg to CT-P13 
SC 120 mg at Week 30, the mean scores for DAS28-CRP/DAS28-ESR substantially 
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decreased from Week 30 to Week 54 in the IV 3 mg/kg treatment arm, and the mean 
change from baseline were similar between the two treatment arms at Week 54, indicating 
there were no clinically meaningful differences in the mean of actual scores for DAS28-
CRP/DAS28-ESR between the 2 arms at Week 54 (Table 11). 

Table 11: Mean Change From Baseline of DAS28-CRP/DAS28-ESR (95% CI) Up to Week 54 
Visit 
Statistics 

DAS28-CRP DAS28-ESR 
CT-P13 IV 3 mg/kg 

(n=174) 
CT-P13 SC 120 mg 

(n=165) 
CT-P13 IV 3 mg/kg 

(n=174) 
CT-P13 SC 120 mg 

(n=165) 
Actual Change 

from 
Baseline 

Actual Change 
from 

Baseline 

Actual Change 
from 

Baseline 

Actual Change 
from 

Baseline 
Baseline 
N 174 - 165 - 173 - 165 - 
Mean (SD) 5.9 (0.81) - 6.0 (0.75) - 6.6 (0.78) - 6.7 (0.79) - 
95% CI of Mean 5.74, 5.98 - 5.89, 6.12 - 6.44, 6.67 - 6.57, 6.82 - 
Week 6 
N 174 174 165 165 174 173 165 165 
Mean (SD) 4.1 (1.21) –1.8 (1.15) 4.0 (1.20) –2.0 (1.35) 4.8 (1.30) –1.8 (1.24) 4.6 (1.23) –2.1 

(1.31) 
95% CI of Mean 3.93, 4.29 –1.92, 

–1.58 
3.80, 4.17 –2.23, 

–1.82 
4.59, 4.98 –1.96, 

–1.58 
4.45, 4.83 –2.26, 

–1.86 
Week 22 
N 168 168 162 162 169 168 163 163 
Mean (SD) 3.5 (1.23) –2.4 (1.27) 3.3 (1.10) –2.7 (1.26) 4.1 (1.33) –2.5 (1.34) 4.0 (1.12) –2.7 

(1.28) 
95% CI of Mean 3.29, 3.67 –2.58, 

–2.20 
3.17, 3.51 –2.86, 

–2.47 
3.89, 4.30 –2.69, 

–2.29 
3.81, 4.16 –2.92, 

–2.52 
Week 30 
N 159 159 157 157 160 159 161 161 
Mean (SD) 3.5 (1.23) –2.3 (1.27) 3.0 (1.13) –3.0 (1.31) 4.1 (1.35) –2.4 (1.39) 3.7 (1.20) –3.0 

(1.36) 
95% CI of Mean 3.33, 3.71 –2.54, 

–2.14 
2.87, 3.22 –3.20, 

–2.78 
3.90, 4.32 –2.66, 

–2.23 
3.47, 3.84 –3.26, 

–2.83 
Week 54 
N 145 145 145 145 146 145 146 146 
Mean (SD) 2.9 (1.16) –2.9 (1.27) 2.8 (1.14) –3.2 (1.29) 3.4 (1.28) –3.1 (1.40) 3.4 (1.23) –3.4 

(1.36) 
95% CI of Mean 2.72, 3.10 –3.15, 

–2.73 
2.61, 2.98 –3.45, 

–3.03 
3.24, 3.66 –3.32, 

–2.86 
3.16, 3.56 –3.61, 

–3.17 
CI = confidence interval; CRP = C-reactive protein; ESR = Erythrocyte sedimentation rate; IV = intravenous; SC = subcutaneous; SD = standard deviation 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-14 
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ACR20, ACR50, ACR70 

In the efficacy population, the proportions of patients achieving clinical response according 
to the ACR20 criteria in the CT-P13 IV 3 mg/kg and CT-P13 SC 120 mg arms were similar 
at each time point until Week 22. A higher response rate was observed in the CT-P13 SC 
120 mg arm compared to that of the CT-P13 IV 3 mg/kg arm at Week 30 (142 [86.1%] and 
133 [76.4%] patients, respectively) and Week 54 (132 [80.0%] and 125 [71.8%] patients, 
respectively). The results of ACR50 and ACR70 up to Week 30 were consistent with those 
of the ACR20. However, the 95% CI ranges for the proportion of patients achieving ACR20, 
ACR50 and ACR70 overlapped between the 2 arms up to Week 54. In addition, after 
switching to CT-P13 SC treatment at Week 30 in CT-P13 IV 3 mg/kg arm, the proportions of 
patients achieving ACR50 and ACR70 continued to increase up to Week 54 with a slightly 
greater increase in the CT-P13 IV 3 mg/kg arm than in CT-P13 SC 120 mg arm so that the 
proportional difference between the 2 arms declined from that observed at Week 30. 
Therefore, it is considered that there was no clinically meaningful difference in the ACR 
response between the 2 arms (Table 12). 

Table 12: Proportion of Patients Achieving Clinical Response according to the ACR Criteria 
(95% CI) in Efficacy Population 

Parameter 
Visit 

ACR20 ACR50 ACR70 
CT-P13 IV 
3 mg/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

CT-P13 IV 
3 mg/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

CT-P13 IV 
3 mg/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

Week 6 
Responder, n (%) 103 (59.2) 107 (64.8) 45 (25.9) 47 (28.5) 18 (10.3) 19 (11.5) 
Exact 95% CI of proportion 51.50, 66.57 57.04, 72.11 19.53, 33.03 21.74, 36.02 6.25, 15.86 7.08, 17.40 

Week 22 
Responder, n (%) 137 (78.7) 139 (84.2) 90 (51.7) 85 (51.5) 49 (28.2) 46 (27.9) 
Exact 95% CI of proportion 71.90, 84.56 77.77, 89.44 44.04, 59.35 43.62, 59.36 21.62, 35.47 21.19, 35.38 

Week 30 
Responder, n (%) 133 (76.4) 142 (86.1) 87 (50) 106 (64.2) 47 (27.0) 68 (41.2) 
Exact 95% CI of proportion 69.42, 82.53 79.82, 90.95 42.34, 57.66 56.42, 71.54 20.57, 34.25 33.62, 49.13 

Week 54 
Responder, n (%) 125 (71.8) 132 (80.0) 101 (58.0) 108 (65.5) 68 (39.1) 77 (46.7) 
Exact 95% CI of proportion 64.53, 78.38 73.08, 85.81 50.34, 65.47 57.67, 72.67 31.79, 46.75 38.87, 54.58 

ACR = American college of rheumatology; CI = confidence interval; IV = intravenous; SC = subcutaneous; 
Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-15 

Hybrid ACR Response 

In the efficacy population, the mean of hybrid ACR scores were similar between the 2 arms 
up to Week 22 with slightly higher mean of hybrid ACR score observed in favour of CT-P13 
SC 120 mg arm at Week 30. The mean of hybrid ACR score after switching to CT-P13 SC 
treatment at Week 30 in the CT-P13 IV 3 mg/kg arm substantially increased up to Week 54 
and the mean of hybrid ACR score at Week 54 was similar between the 2 arms (62.5 [26.46] 
and 66.3 [24.31] in CT-P13 IV 3 mg/kg and CT-P13 SC 120 mg arms, respectively) (Table 
13). 
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Table 13: Descriptive Statistics for Hybrid ACR Score up to Week 54: Efficacy Population 
Visit 
Statistics CT-P13 IV 3 mg/kg (n=174) CT-P13 SC 120 mg (n=165) 
Week 6 

n 172 164 
Mean (SD) 37.8 (24.81) 40.6 (25.24) 

Week 22 
n 167 162 

Mean (SD) 52.4 (26.20) 55.0 (23.67) 
Week 30 

n 158 161 
Mean (SD) 53.4 (26.20) 61.8 (23.84) 

Week 54 
n 144 146 

Mean (SD) 62.5 (26.46) 66.3 (24.31) 
IV = intravenous; SC = subcutaneous; SD = standard deviation 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-16 

Individual Components of the DAS28 and ACR criteria 

For individual components of the DAS28 and ACR criteria, the mean change from baseline in each individual DAS28 and ACR 
criteria component were similar at each time point until Week 22 but was slightly greater in the SC 120 mg treatment arm at 
Week 30. However, after switching from CT-P13 IV 3 mg/kg to CT-P13 SC 120 mg at Week 30 in the IV 3 mg/kg treatment arm, the 
mean scores of the individual DAS28 and ACR criteria components substantially decreased up to Week 54. The mean scores in the 
SC 120 mg treatment arm continuously decreased up to Week 54 and the mean changes from baseline of each individual 
component at Week 54 were comparable between the two treatment arms. 

EULAR Response 

In the efficacy population, the proportions of patients with a good or moderate response, defined according to the EULAR response 
criteria (EULAR-CRP/ESR), were similar between the CT-P13 IV 3 mg/kg and CT-P13 SC 120 mg arms up to Week 54 but was 
slightly higher in the SC 120 mg arm at Week 30. After switching to CT-P13 SC 120 mg from Week 30 to Week 54 in the IV 3 mg/kg 
treatment arm, the proportion of responders at Week 54 became similar between the two treatment arms as the 95% CI for the 
proportions overlapped between the 2 arms up to Week 54 (Table 14). 

Table 14: Summary of EULAR-CRP/ESR Criteria (95% CI): Efficacy Population 
Parameter 
Visit 

EULAR-CRP EULAR-ESR 
CT-P13 IV 
3 mg/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

CT-P13 IV 
3 m/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

Week 6, n (%) 
Good Response 45 (25.9) 45 (27.3) 20 (11.5) 22 (13.3) 
Exact 95% CI of Proportion 19.53, 33.03 20.64, 34.74 7.16, 17.19 8.55, 19.49 
Moderate Response 94 (54.0) 91 (55.2) 95 (54.6) 102 (61.8) 
Exact 95% CI of Proportion 46.32, 61.59 47.23, 62.89 46.89, 62.15 53.94, 69.26 
No Response 35 (20.1) 29 (17.6) 58 (33.3) 41 (24.8) 
Exact 95% CI of Proportion 14.43, 26.85 12.10, 24.26 26.38, 40.86 18.46, 32.16 
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Parameter 
Visit 

EULAR-CRP EULAR-ESR 
CT-P13 IV 
3 mg/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

CT-P13 IV 
3 m/kg 
(n=174) 

CT-P13 SC 
120 mg 
(n=165) 

Week 22, n (%) 
Good Response 65 (37.4) 76 (46.1) 41 (23.6) 38 (23.0) 
Exact 95% CI of Proportion 30.15, 45.00 38.28, 53.98 17.47, 30.58 16.84, 30.21 
Moderate Response 91 (52.3) 80 (48.5) 108 (62.1)  113 (68.5) 
Exact 95% CI of Proportion 44.61, 59.91 40.64, 56.38 54.42, 69.30 60.81, 75.48 
No Response 12 (6.9) 6 (3.6) 19 (10.9) 12 (7.3) 
Exact 95% CI of Proportion 3.61, 11.74 1.35, 7.75 6.70, 16.53 3.81, 12.36 
Week 30, n (%) 
Good Response 62 (35.6) 84 (50.9) 41 (23.6) 55 (33.3) 
Exact 95% CI of Proportion 28.53, 43.23 43.02, 58.76 17.47, 30.58 26.20, 41.08 
Moderate Response 83 (47.7) 69 (41.8) 96 (55.2) 98 (59.4) 
Exact 95% CI of Proportion 40.09, 55.39 34.20, 49.74 47.46, 62.70 51.48, 66.96 
No Response 14 (8.0) 4 (2.4) 22 (12.6) 8 (4.8) 
Exact 95% CI of Proportion 4.47, 13.13 0.66, 6.09 8.10, 18.51 2.12, 9.33 
Week 54, n (%) 
Good Response 85 (48.9) 93 (56.4) 61 (35.1) 73 (44.2) 
Exact 95% CI of Proportion 41.21, 56.53 48.44, 64.06 27.99, 42.64 36.53, 52.17 
Moderate Response 57 (32.8) 46 (27.9) 77 (44.3) 65 (39.4) 
Exact 95% CI of Proportion 25.85, 40.27 21.19, 35.38 36.74, 51.96 31.89, 47.29 
No Response 3 (1.7) 6 (3.6) 7 (4.0) 8 (4.8) 
Exact 95% CI of Proportion 0.36, 4.96 1.35, 7.75 1.63, 8.11 2.12, 9.33 

CI = confidence interval; CRP = C-reactive protein; ESR = Erythrocyte sedimentation rate; EULAR = European League Against Rheumatism; IV = intravenous; SC = 
subcutaneous 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-17 

CDAI / SDAI 

In the efficacy population, the means of actual score for CDAI and SDAI were similar 
between the 2 arms up to Week 54 with overlapping 95% CI except for SDAI at Week 30. 
There was a substantial decrease at Week 54 in mean scores of CDAI and SDAI in the IV 
3 mg/kg treatment arm after switching from CT-P13 IV 3 mg/kg to CT-P13 SC 120 mg at 
Week 30 and the mean score of CDAI and SDAI was similar between the two treatment 
arms at Week 54. The changes from baseline of CDAI and SDAI were similar between the 2 
arms up to Week 54 except for CDAI and SDAI Week 30 (Table 15). 
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Table 15: Mean of Actual Score and Change from Baseline of CDAI and SDAI (95% CI) up to 
Week 54: Efficacy Population 

Visit 
Statistics 

CT-P13 IV 3 mg/kg (n=174) CT-P13 SC 120 mg (n=165) 
Actual Result Change from Baseline Actual Result Change from Baseline 

Clinical Disease Activity Index (CDAI) 
Baseline 
N 174 - 165 - 
Mean (SD) 39.6 (10.08) - 42.5 (10.09) - 
95% CI of Mean 38.08, 41.10 - 40.97, 44.08 - 
Week 6 
N 174 174 165 165 
Mean (SD) 20.4 (11.49) –19.2 (12.70) 19.8 (11.69) –22.8 (14.52) 
95% CI of Mean 18.64, 22.08 –21.13, –17.33 17.95, 21.55 –25.01, –20.54 
Week 22 
N 170 170 163 163 
Mean (SD) 13.4 (9.79) –26.3 (12.04) 13.0 (8.96) –29.6 (12.41) 
95% CI of Mean 11.91, 14.87 –28.15, –24.50 11.64, 14.41 –31.48, –27.65 
Week 30 
N 160 160 161 161 
Mean (SD) 13.2 (9.73) –26.3 (12.27) 10.7 (9.19) –31.9 (12.77) 
95% CI of Mean 11.72, 14.76 –28.25, –24.42 9.26, 12.12 –33.90, –29.93 
Week 54 
N 146 146 146 146 
Mean (SD) 9.2 (8.20) –30.4 (12.37) 8.8 (8.58) –34.1 (12.22) 
95% CI of Mean 7.86, 10.54 –32.38, –28.33 7.39, 10.19 –36.09, –32.09 

Simplified Disease Activity Index (SDAI) 
Baseline 
N 174 - 165 - 
Mean (SD) 41.9 (11.12) - 44.4 (10.65) - 
95% CI of Mean 40.19, 43.52 - 42.72, 46.00 - 
Week 6 
N 174 174 165 165 
Mean (SD) 21.3 (11.81) –20.5 (13.37) 20.5 (11.91) –23.9 (14.95) 
95% CI of Mean 19.57, 23.10 –22.52, –18.52 18.67, 22.33 –26.16, –21.56 
Week 22 
N 168 168 162 162 
Mean (SD) 14.5 (10.30) –27.5 (13.16) 13.7 (9.20) –30.6 (13.13) 
95% CI of Mean 12.95, 16.09 –29.49, –25.48 12.29, 15.15 –32.66, –28.58 
Week 30 
N 159 159 157 157 
Mean (SD) 14.4 (10.22) –27.4 (13.32) 11.3 (9.27) –33.5 (13.44) 
95% CI of Mean 12.84, 16.04 –29.46, –25.29 9.84, 12.77 –35.57, –31.34 
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Visit 
Statistics 

CT-P13 IV 3 mg/kg (n=174) CT-P13 SC 120 mg (n=165) 
Actual Result Change from Baseline Actual Result Change from Baseline 

Week 54 
N 145 145 145 145 
Mean (SD) 10.0 (8.64) –31.7 (13.36) 9.3 (8.61) –35.4 (12.65) 
95% CI of Mean 8.60, 11.44 –33.86, –29.47 7.88, 10.71 –37.47, –33.32 

CI = confidence interval; IV = intravenous; SC = subcutaneous; SD = standard deviation. 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-18 

Health Assessment Questionnaire 

In the efficacy population, the mean of actual score and mean change from baseline on HAQ estimate of physical ability were similar 
up to Week 54 with overlapping the 95% CI between the CT-P13 IV 3 mg/kg and CT-P13 SC 120 mg arms (Table 16). 

Table 16: Mean of Actual Score and Change from Baseline in HAQ Estimate of Physical 
Ability (95% CI): Efficacy Population 

Visit 
Statistics 

CT-P13 IV 3 mg/kg (n=174) CT-P13 SC 120 mg (n=165) 
Actual Result Change from Baseline Actual Result Change from Baseline 

Baseline 
N 174 - 165 - 
Mean (SD) 1.6 (0.60) - 1.6 (0.53) - 
95% CI of Mean 1.50, 1.67 - 1.50, 1.67 - 
Week 6 
N 174 174 165 165 
Mean (SD) 1.2 (0.61) –0.4 (0.46) 1.1 (0.55) –0.5 (0.50) 
95% CI of Mean 1.09, 1.27 –0.47, –0.33 1.05, 1.22 –0.53, –0.37 
Week 22 
N 170 170 163 163 
Mean (SD) 1.0 (0.65) –0.5 (0.59) 1.0 (0.58) –0.6 (0.54) 
95% CI of Mean 0.94, 1.13 –0.63, –0.45 0.88, 1.06 –0.70, –0.53 
Week 30 
N 160 160 161 161 
Mean (SD) 1.0 (0.67) –0.6 (0.58) 0.9 (0.61) –0.7 (0.55) 
95% CI of Mean 0.91, 1.12 –0.66, –0.48 0.81, 1.00 –0.78, –0.61 
Week 54 
N 146 146 146 146 
Mean (SD) 0.9 (0.62) –0.7 (0.60) 0.8 (0.62) –0.8 (0.60) 
95% CI of Mean 0.84, 1.04 –0.75, –0.56 0.72, 0.92 –0.88, –0.69 

IV = intravenous; SC = subcutaneous; SD = standard deviation. 

Source: Common Technical Document Module 2, Section 2.7.3 (3) Table 2.7.3-19 

SF-36 Health Survey 

In the efficacy population, the mean changes from baseline at Week 30 and Week 54 were 
similar between the CT-P13 IV 3 mg/kg and CT-P13 SC 120 mg arms. The 95% CI for the 
means overlapped between the 2 arms up to Week 54. The results illustrate the consistent 
improvement across all SF-36 components 
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Summary of Efficacy Results 

The efficacy outcomes demonstrated noninferiority efficacy for the 120 mg biweekly of CT-
P13 SC compared to the standard every 8-week body weight-based CT-P13 IV in the 
efficacy population. The results for the all-randomized population supported the results for 
the efficacy population. After switching from CT-P13 IV 3 mg/kg to CT-p13 SC 120 mg at 
Week 30 in the IV 3 mg/kg treatment arm, the efficacy profile except the proportion of 
ACR20, ACR50, and ACR70 became generally similar after Week 30 up to Week 54 
between the two treatment arms. The proportions of patients achieving clinical response 
according to the ACR criteria from Week 30 to Week 54 were slightly higher in the SC 
120 mg treatment arm, but the differences at Week 54 were smaller compared to the 
difference at Week 30. There were no notable differences in the mean scores of HAQ 
estimate of physical ability and SF-36 physical and mental component scores between the 
two treatment arms up to Week 54. Overall, the efficacy results of the SC 120 mg treatment 
arm up to Week 22 were generally similar to those of the IV 3 mg/kg treatment arm for all 
secondary end points, except HAQ and Short Form Health Survey (SF-36) with a trend of 
slightly better efficacy profile observed in favour of the SC 120 mg treatment arm at 
Week 30. 

Harms (Part 2) 
Safety evaluation plan 

The safety end points were secondary end points and were assessed using the following: 
AEs, clinical laboratory results (clinical chemistry, hematology, urinalysis), complement (C3, 
C4), total hemolytic complement, vital sign measurements (including blood pressure, heart 
and respiratory rates and temperature), weight, body mass index, electrocardiograms, 
hypersensitivity monitoring via vital sign measurements, physical examination findings, signs 
and symptoms of tuberculosis (interferon gamma release assay and chest X-ray), local site 
pain (VAS), pregnancy test, and immunogenicity test. All safety analyses were performed on 
the safety population by treatment arm. 

All safety analyses were performed on the safety population by treatment arm and all safety 
data were listed for the ITT population unless otherwise specified. 

Overview of safety 

An overall summary of AEs during the treatment period is presented for the safety 
population. The treatment period consisted of a dose-loading phase (week 0 – week 6), 
maintenance phase (week 6- week 64), and On or after week 30 (switching phase). 

Overall, in comparing CT-P13 IV and SC treatment groups across CT-P13 SC studies, there 
were no clear or consistent difference in the incidence and nature of safety profile. 
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Table 17: Overview of AEs: Safety Population 
 Maintenance Phase (Week 6 ~ Week 64) 
 CT-P13 SC 120 mg 

(N=168) 
CT-P13 IV 3 mg/kg 

(N=175) 
Total 

(N=343) 
Patients with at least one TEAEs 

n (%) 92 (54.8) 117 (66.9) 209 (60.9) 
Related to the study drug 73 (43.5) 72 (41.1) 145 (42.3) 
Unrelated to the study drug 46 (27.4) 77 (44.0) 123 (35.9) 

Patients with at least one TESAEs 
n (%) 6 (3.6) 13 (7.4) 19 (5.5) 
Related to the study drug 3 (1.8) 4 (2.3) 7 (2.0) 
Unrelated to the study drug 3 (1.8) 11 (6.3) 14 (4.1) 

Patients with at least one TEAEs leading to discontinuation 
n (%) 6 (3.6) 14 (8.0) 20 (5.8) 
Related to the study drug 5 (3.0) 10 (5.7) 15 (4.4) 
Unrelated to the study drug 1 (0.6) 4 (2.3) 5 (1.5) 

AEs of special interest 
Number (%) of patients with at least 
1 TEAE classified as 
IRR/SIR/delayed hypersensitivity 

5 (3.0) 10 (5.7) 15 (4.4) 

Number (%) of patients with at least 
1 TEAE classified as localized ISR 

30 (17.9) 22 (12.6) 52 (15.2) 

Number (%) of patients with at least 
1 TEAE classified as infections 

49 (29.2) 60 (34.3) 109 (31.8) 

Number (%) of patients with at least 
1 TEAE classified as malignancy 

1 (0.6) 0 1 (0.3) 

IRR = infusion-related reaction; ISR = injection site reaction; IV = intravenous; TEAE = treatment emergent adverse event; TESAE = treatment emergent serious adverse 
event; SC = subcutaneous; SIR = Systemic injection reaction. 

Source: Common Technical Documents Module 2 Section 2.7.4 (19) Table 2.7.4-17 

AEs 

During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, TEAEs 
considered to be related to study drug were reported for 31 (17.7%) and 37 (22.0%) patients 
in the IV 3 mg/kg and SC 120 mg arms, respectively. The most commonly reported related 
TEAE (≥ 3% patients overall) was localised ISR (15 [4.4%] patients overall; 4 [2.3%] and 11 
[6.5%] patients, respectively). 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, TEAEs 
considered to be related to study drug were reported for 54 (30.9%) and 56 (33.3%) patients 
in the IV 3 mg/kg and SC 120 mg arms, respectively. The most commonly reported related 
TEAEs (≥ 3% patients overall) were localised ISR (44 [12.8%] patients overall; 20 [11.4%] 
and 24 [14.3%] patients, respectively) and latent tuberculosis (14 [4.1%] patients overall; 7 
[4.0%] and 7 [4.2%] patients, respectively). 

During the overall Maintenance Phase of Study CT-P13 3.5 Part 2 up to Week 64, TEAEs 
considered to be related to study drug were reported for 72 (41.1%) and 73 (43.5%) patients 
in the IV 3 mg/kg and SC 120 mg arms, respectively. The most commonly reported related 
TEAEs (≥ 3% patients overall) were localised ISR (52 [15.2%] patients overall; 22 [12.6%] 
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and 30 [17.9%] patients, respectively), systemic reaction (IRR/SIR/delayed hypersensitivity) 
(15 [4.4%] patients overall; 10 [5.7%] and 5 [3.0%] patients, respectively), latent tuberculosis 
(15 [4.4%] patients overall; 7 [4.0%] and 8 [4.8%] patients, respectively) and upper 
respiratory tract infection (11 [3.2%] patients overall; 8 [4.6%] and 3 [1.8%] patients, 
respectively). 

SAEs 

During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, TESAEs were 
reported for 8 (4.6%) and 3 (1.8%) patients in the IV 3 mg/kg and SC 120 mg arms, 
respectively. TESAE reported for > 1 patient in either arm was vertigo positional (2 [1.1%] 
patients in the IV 3 mg/kg arm only). All other TESAEs were reported for only 1 patient each. 
TESAEs considered by the Investigator to be related to study drug were vertigo positional (2 
[1.1%] patients), pertussis and IRR (1 [0.6%] patient for each event) in the IV 3 mg/kg arm 
and neutropenia (1 [0.6%] patient) in the SC 120 mg arm. 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, TESAEs were 
reported for 5 (2.9%) and 3 (1.8%) patients in the IV 3 mg/kg and SC 120 mg arms, 
respectively. There were no TESAEs reported for > 1 patient in either arm. TESAEs 
considered by the Investigator to be related to study drug were pneumonia and 
tracheobronchitis (1 [0.6%] patient for each event in the SC 120 mg arm only). 

During the overall Maintenance Phase of Study CT-P13 3.5 Part 2 up to Week 64, treatment 
emergent serious AE (TESAEs) were reported for 13 (7.4%) and 6 (3.6%) patients in the IV 
3 mg/kg and SC 120 mg arms, respectively. TESAEs reported for > 1 patient in either arm 
were myocardial infarction and vertigo positional (2 [1.1%] patients for each event in the IV 
3 mg/kg arm only) and pneumonia (2 [1.2%] patients in the SC 120 mg arm only). All other 
TESAEs were reported for only 1 patient each in either arm 

Withdrawals due to AEs 

During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, TEAEs leading 
to study drug discontinuation were reported for 9 (5.1%) and 1 (0.6%) patients in the IV 
3 mg/kg and SC 120 mg arms, respectively. TEAEs leading to study drug discontinuation 
reported for > 1 patient in either arm were IRR (4 [2.3%] patients in the CT-P13 IV 3 mg/kg 
arm only) and vertigo positional (2 [1.1%] patients in the CT-P13 IV 3 mg/kg arm only). 
TEAEs leading to study drug discontinuation that were considered by the Investigator to be 
related to study drug were Grade 2 IRR (3 [1.7%] patients), Grade 3 IRR (1 [0.6%] patient), 
Grade 3 vertigo positional (2 [1.1%] patients), Grade 2 bronchitis (1 [0.6%] patient), and 
Grade 2 latent tuberculosis (1 [0.6%] patient) in the IV 3 mg/kg arm (CSR CT-P13 3.5 Part 2 
Listings 14.3.2.3, 16.2.7.1). One patient (Patient 1306-4008) in the SC 120 mg arm 
discontinued from study drug due to Grade 3, unrelated TESAE of duodenal ulcer 
haemorrhage; the patient recovered after receiving treatment for the event. 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, TEAEs leading to 
study drug discontinuation were reported for 5 (2.9%) and 5 (3.0%) patients in the IV 
3 mg/kg and SC 120 mg arms, respectively. TEAEs leading to study drug discontinuation 
reported for > 1 patient in either arm were localised ISR (2 [1.1%] and 1 [0.6%] patients, 
respectively) and systemic reaction (1 patient each for SIR and delayed hypersensitivity in 
the SC 120 mg arm only). TEAEs leading to study drug discontinuation that were considered 
by the Investigator to be related to study drug were Grade 2 localised ISR (2 [1.1%] and 1 
[0.6%] patients, respectively), Grade 2 latent tuberculosis (1 [0.6%] patient in the IV 3 mg/kg 
arm only) and Grade 1 latent tuberculosis, Grade 3 urinary tract infection, Grade 2 SIR and 
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Grade 3 delayed hypersensitivity (1 [0.6%] patient for each event in the SC 120 mg arm 
only). 

During the overall Maintenance Phase of Study CT-P13 3.5 Part 2 up to Week 64, TEAEs 
leading to study drug discontinuation were reported for 14 (8.0%) and 6 (3.6%) patients in 
the IV 3 mg/kg and SC 120 mg arms, respectively. TEAEs leading to study drug 
discontinuation reported for > 1 patient in either arm were systemic reaction (4 [2.3%] 
patients with IRR in the IV 3 mg/kg arm, and 1 [0.6%] patient with SIR and 1 [0.6%] patient 
with delayed hypersensitivity in the SC 120 mg arm), localised ISR (2 [1.1%] and 1 [0.6%] 
patients, respectively) and vertigo positional (2 [1.1%] patients in the IV 3 mg/kg arm only). 

AEs of special interest 

1. Systemic reactions (IRR/SIR/delayed hypersensitivity) 
In Study CT-P13 3.5 Part 2, systemic reactions occurring within 24 hours of administration 
were defined as IRR for CT-P13 IV treatment and SIR for CT-P13 SC treatment including 
placebo. Systemic reactions occurring after 24 hours of administration were defined as 
delayed hypersensitivity for both treatment arms. This term is not equivalent to delayed type 
hypersensitivity reactions. (type IV hypersensitivity reactions) 

A) Infusion-related reaction (IRR) 
During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, IRRs were 
reported for 7 (4.0%) patients in the IV 3 mg/kg arm only (Table 2.7.4-30). A Grade 3, 
serious IRR was reported for 1 patient (Patient 2516-4014) in the IV 3 mg/kg arm at 
Week 22 with signs and symptoms of arthralgia, flushing, hypotension, hypotonia, rash and 
syncope; the patient was permanently discontinued from study drug and recovered with 
sequelae after receiving medication treatment of hydrocortisone, epinephrine, normal saline 
and ketoprofen. 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, all patients 
received CT-P13 SC treatment; therefore, there were no IRRs reported during the 
Maintenance Phase of Study CT-P13 3.5 Part 2 from Week 30 to Week 64. 

B) Systemic injection reaction (SIR) 
During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, SIR was 
reported for 1 (0.6%) patient in the IV 3 mg/kg arm and no patients in the SC 120 mg arm. 
The event was a Grade 1 SIR at Week 20, which was after a placebo SC injection. 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, SIRs were 
reported for 2 (1.1%) and 2 (1.2%) patients in the IV 3 mg/kg and SC 120 mg arms, 
respectively. All SIRs were Grade 1 or 2 in severity and non-serious and all patients 
recovered without sequelae. Two patients in the SC 120 mg arm permanently discontinued 
from study drug after the SIRs. Patient 2839-4004 experienced a Grade 2 SIR and 
recovered after receiving medication treatment including loratadine, 
cetirizine, flurocort and suprastin. Patient 2512-4002 experienced a Grade 2 SIR and 
recovered after receiving medication treatment including cezera. 

During the overall Maintenance Phase of Study CT-P13 3.5 Part 2 up to Week 64, SIRs 
were reported for 3 (1.7%) and 2 (1.2%) patients in the IV 3 mg/kg and SC 120 mg arms, 
respectively 
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C) Delayed hypersensitivity 
During the Maintenance Phase of Study CT-P13 3.5 Part 2 up to < Week 30, 
delayed hypersensitivity was reported for 1 (0.6%) patient in the SC 120 mg arm only, which 
was Grade 2 in severity. 

After switching to CT-P13 SC treatment at Week 30 in the IV 3 mg/kg arm, delayed 
hypersensitivities were reported for 3 (1.8%) patients in the SC 120 mg arm only (Table 
2.7.4-30). One patient (Patient 2551-4012) experienced a Grade 3 delayed hypersensitivity, 
4 days after Week 62 SC administration, with the sign and symptom of rash and no signs of 
serum sickness. The patient recovered after receiving medication treatment 
of encorton, clatra, dexaven; however, the study drug was withdrawn. 

During the overall Maintenance Phase of Study CT-P13 3.5 Part 2 up to Week 64, delayed 
hypersensitivities were reported for 4 (2.4%) in the SC 120 mg arm only. 

2. Localised ISRs 
There was no apparent trend for localised ISRs to occur during the initial period or at a later 
period of dosing during the Maintenance Phase. For most patients who experienced 
localised ISRs in Studies CT-P13 3.5 and CT-P13 1.6, localised ISRs did not increase in 
severity upon subsequent SC injections of study drug. 

3. Infections 
During the overall Maintenance Phase up to Week 64, infections were reported for 60 
(34.3%) and 49 (29.2%) patients in the IV 3 mg/kg and SC 120 mg arms, respectively. The 
most commonly reported infections (≥ 3% patients overall) were viral upper respiratory tract 
infection (24 [7.0%] patients overall; 14 [8.0%] and 10 [6.0%] patients, respectively), upper 
respiratory tract infection (21 [6.1%] patients overall; 13 [7.4%] and 8 [4.8%] patients, 
respectively), latent tuberculosis (18 [5.2%] patients overall; 10 [5.7%] and 8 [4.8%] patients, 
respectively) and urinary tract infection (16 [4.7%] patients overall; 7 [4.0%] and 9 [5.4%] 
patients, respectively). 

4. Malignancy 
In Study CT-P13 3.5 Part 2, one patient (Patient 2837-4007) in the SC 120 mg arm was 
reported with a Grade 2 malignant ovarian cyst. A 53-year-old Caucasian female patient 
received the first CT-P13 IV treatment on 15 November 2017 (Week 0) and the last dose of 
the CT-P13 SC treatment prior to TEAE onset on 02 November 2018 (Week 50). Patient 
reported a Grade 2 TEAE of right malignant ovarian cyst on 09 November 2018 (8 days after 
the last CT-P13 SC treatment at Week 50). On 23 November 2018, the patient withdrew 
consent and discontinued from the study. During the follow-up it was confirmed that the 
patient had ovariectomy on 24 January 2019 and the cyst was diagnosed as malignant on 
06 February 2019. Although the patient had ongoing medical history of left ovarian cyst from 
2012 and family history that her sister died of ovarian cancer, the event was considered by 
the investigator to be possibly related to the study drug because the right ovarian cyst was 
not observed with ultrasonic wave during screening, which means it was hard to completely 
rule out the possibility of the study drug. Further data were not available regarding any 
findings and results on diagnosis date 06 February 2019 including tumour, lymph nodes and 
metastasis (TNM) stage and size of the tumour. The investigator confirmed that the patient 
did not have any signs and symptoms related to the event such as pain or dysuresia. 
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Immunogenicity 

During the study, the incidence of ADA was not higher in the SC arm than in the IV arm. The 
incidence of clinically relevant levels of NAb was also not higher in the SC arms. After 
switching to CT-P13 SC administration at Week 30 in the CT-P13 IV 3 mg/kg arm, the 
proportion of patients who had ADA-positive results were comparable between the 2 arms 
up to Week 54. This analysis further supports that switching the maintenance therapy from 
CT-P13 IV to CT-P13 SC did not lead to an increased ADA incidence. 

Table 18: Frequency of ADA and NAb: Safety Population 
Visit 
Result 

CT-P13 SC 120 mg 
(N=168) 

CT-P13 IV 3 mg/kg 
(N=175) 

Week 0 (Pre-dose), n (%)   
 ADA Positive 4 (2.4) 7 (4.0) 
  NAb Positive (as % of ADA positive) 0 (0) 2 (28.6) 
Week 6, n (%)   
 ADA Positive 17 (10.1) 14 (8.0) 
  NAb Positive (as % of ADA positive) 9 (52.9) 9 (64.3) 
Week 14, n (%)   
 ADA Positive 52 (31.0) 64 (36.6) 
  NAb Positive (as % of ADA positive) 41 (78.8) 59 (92.2) 
Week 22, n (%)   
 ADA Positive 82 (48.8) 104 (59.4) 
  NAb Positive (as % of ADA positive) 57 (69.5) 89 (85.6) 
Week 30, n (%)   
 ADA Positive 82 (48.8) 100 (57.1) 
  NAb Positive (as % of ADA positive) 45 (54.9) 84 (84.0) 
Week 38, n (%)   
 ADA Positive 83 (49.4) 95 (54.3) 
  NAb Positive (as % of ADA positive) 52 (62.7) 74 (77.9) 
Week 46, n (%)   
 ADA Positive 75 (44.6) 87 (49.7) 
  NAb Positive (as % of ADA positive) 51 (68.0) 70 (80.5) 
Week 54, n (%)   
 ADA Positive 70 (41.7) 79 (45.1) 
  NAb Positive (as % of ADA positive) 47 (67.1) 64 (81.0) 

Note: The proportion of ADA positive patients was calculated using the number of patients in Safety population per treatment arm as the denominator. The proportion of 
NAb-positive patients was recalculated using ADA positive patients as a denominator. 

ADA = Anti-drug antibody; IV = Intravenous; NAb = Neutralising antibody; SC = Subcutaneous 

Source: European Medicines Agency, Extension of indication variation assessment report (20). Table 54 
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Critical Appraisal 
CADTH conducted a critical appraisal of the clinical studies for infliximab SC based on the 
summary of the evidence provided by the sponsor. 

Internal Validity 
The 2 parts of this study (CT-P13 3.5, parts 1 and 2) compared the PK, safety, and efficacy 
for the SC and IV doses of infliximab in patients with active RA who are not adequately 
responding to MTX administration over at least 3 months. 

Part 1 
Part 1 includes a study (CT-P13 3.5, part 1) conducted at 15 centres in 7 countries (none in 
Canada) that, over 30 weeks, aimed to find the optimal dose of infliximab SC by analyzing 
the AUCτ and efficacy, PK, and overall safety end points for the SC formulation compared 
with the IV formulation. 

Overall, the study has a detailed description of the screening period, drug administration, 
preparation, doses, route, and validation of quantitative bioanalytic methods, as well as a 
proper description of the PK modelling methods. The formulas for calculated variables and 
the specific body weights used in drug dosing and PK calculations are well described. After 
the dose-finding evaluation, CT-P13 SC 120 mg every 2 weeks was the optimal dose 
recommended by the data safety monitoring board. The randomization in this phase of the 
study was adequately performed for the objectives of the study. No patients were lost to 
follow-up at week 30. The study properly reports the PK values of the 2 formulations (AUCτ 
and coefficient of variation), the safety results, and the secondary efficacy results according 
to pre-specified criteria of evaluation with no loss to follow-up information. Although the 
sample size was not specifically calculated, the precision of the results seems appropriate 
for the primary objectives of the study. 

Part 2 
Part 2 of the study (CT-P13 3.5, part 2) aimed to demonstrate the noninferiority of the SC 
formulation compared with the IV formulation at week 22 in terms of efficacy, as determined 
by clinical response — i.e., the change from baseline in disease activity as measured by the 
DAS28-CRP. Patients were followed to week 54 of the study. 

The patients in the noninferiority trial could be considered similar to those in previous trials in 
which the efficacy of infliximab was established.5,6 Although the original superiority studies of 
(original) infliximab IV were published more than 20 years ago and, furthermore, that some 
differences in the inclusion criteria can be observed (for instance, the original studies 
considered a threshold of CRP concentration greater than 2 mg/dL for inclusion of patients, 
while the current study uses a threshold of greater than 0.6 mg/dL at screening), the 
differences are small and unlikely to bias the overall conclusions. This observation is related 
to the key constancy assumption required for valid inference to be drawn in noninferiority 
trials, which requires that the effect in the IV arm be the same as the effect observed in the 
previous superiority trials. In this case, CT-P13 IV was approved by Health Canada on the 
basis of the totality of the evidence and with no concerns about those definitions. The 
remaining patient characteristics, including age, proportion of female population, MTX use, 
and disease duration and characteristics, are similar in the noninferiority and superiority. 
Whether constancy assumption still holds is unknown, given the decades that have elapsed 
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since the superiority trials were conducted, during which clinical practice has evolved 
dramatically. 

The sample size was calculated using a noninferiority margin of –0.6 of the DAS28-CRP. 
The margin was acceptable based on a review of the literature and input from clinical 
experts consulted by CADTH. 

The efficacy population consisted of the portion of the all-randomized population who 
received at least 1 full dose of study drug (IV, SC) at week 6 or thereafter and who had at 
least 1 efficacy evaluation result after week 6 or treatment thereafter. The ITT population 
was described and assessed for the sensitivity analysis, but not used for the primary 
outcome analysis, as is commonly done in noninferiority trials. 

The primary outcome of efficacy was measured using the DAS28-CRP difference, similar to 
the measurements used in the key (first) trials evaluating the use of infliximab IV in patients 
with RA.7 

No subgroup analyses were pre-specified, but post hoc subgroup analyses were conducted 
based on disease severity, mean change in DAS 28 score from baseline, and baseline 
characteristics such as region, age, race, and patient body weight. Although no significant 
effects were identified in the subgroups, the post hoc analyses were not meant to be used in 
this review by CADTH. 

To assess the robustness of the results, sensitivity analyses were performed on the multiple 
imputation under the missing-at-random assumption. This method was used to reinforce the 
confidence in the results. Such an approach is particularly relevant when the early 
discontinuations in both formulation arms were a little disproportional, patients in the SC arm 
being more likely to discontinue by withdrawal of consent (7.2%) and those in the IV arm 
being more likely to discontinue because of AEs (6.3%). 

Overall, a substantial proportion of patients discontinued the study (15.6% in the SC arm 
and 17.6% in the IV arm); however, the difference was similar to that in other studies of 
infliximab IV, and based on the results of sensitivity analyses, there seem to be no 
significant impacts on the primary analyses. 

External Validity 
Based on eligibility criteria for the studies, patients in the noninferiority trial could be 
considered similar to those in previous trials in which the efficacy of infliximab was 
established.5,6 Even when the original studies were published more than 20 years ago, and 
some differences can be observed (for instance, authors of the original studies considered a 
threshold of CRP concentration greater than 2 mg/dL for inclusion of patients, while the 
current study uses a threshold of greater than 0.6 mg/dL at screening), those issues have 
been reviewed by regulatory agencies and are unlikely to cause concerns about external 
validity. The remaining patient characteristics, including age, proportion of female 
population, MTX use, and disease duration and characteristics, are similar in the 
noninferiority and superiority trials. 
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Sponsor-Submitted Cost Comparison Table 
Infliximab SC (Remsima SC) is a SEB product with a new mode of administration (SC 
injection)3,8 that is being compared with IV infusion in both branded and SEB products.9–11 
The sponsor submitted a cost comparison of treatments available for RA,12 in which 
infliximab SC was compared with other infliximab products and with other bDMARDs. Only 
drug acquisition costs were considered, under the assumption that administration costs for 
IV infusion are funded by the respective manufacturers rather than by public plans. Costs 
were reported for both the initial year, which included induction with an IV infliximab product 
for infliximab SC, and years thereafter. The submitted price of infliximab SC is $646.57 per 
pre-filled syringe or pen. 

For the treatment of RA, the recommended dose of infliximab SC in the infliximab-naïve 
setting is induction with 2 infliximab IV infusions of 3 mg/kg given 2 weeks apart, followed by 
a maintenance dose of 120 mg every 2 weeks starting 4 weeks after induction. For patients 
already using infliximab, the recommended maintenance dose is 120 mg every 2 weeks 
starting 8 weeks after the last infusion. The sponsor’s analysis indicated that, at a cost of 
$17,875 to $20,779 in the first year, depending on the infliximab IV product used during 
induction, and $16,857 per patient per year thereafter, the cost of infliximab SC was less 
than that of branded infliximab IV (Remicade), but more than for the other SEB infliximab. 
Infliximab SC was also less expensive than all other relevant biologic comparators with the 
exception of the SEB etanercept SC and tofacitinib. The latter drug was more expensive 
only during the initial year of therapy. 
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Table 19: Sponsor’s Drug Acquisition Cost Comparison for RA 

Generic name 
(brand name) Strength 

Dosage 
form Price ($) 

Recommended 
dosing regimen 

Annual drug 
cost ($) 

Difference in annual cost (savings)a 
Renflexis 
induction 

Inflectra 
induction 

Remicade 
induction 

Infliximab 
(Remsima SC) 

120 mg 
(in 1 mL) 

Pre-filled 
syringe or 
pre-filled 
pen 

646.5700 Infliximab-naïve: initiate as 
maintenance therapy 4 weeks 
after the last administration of 2 
IV infusions of infliximab 
3 mg/kg given 2 weeks apart, 
then 120 mg SC every 2 weeks. 

Switch from IV infliximab 
maintenance: administer 
120 mg SC 8 weeks after the 
last infusion of IV infliximab, 
then 120 mg SC every 2 weeks. 

Renflexis 
induction 
Y1: 17,875b 

Inflectra induction 
Y1: 18,067b 

Remicade 
induction 
Y1: 20,779b 

After: 16,857c 

Reference Reference Reference 

Comparators (bDMARDs, infliximab) 
Infliximab 
(Remicade) 

100 mg Vial 977.0000d 3 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks thereafter 

Y1: 25,699 
After: 19,104 

($7,823) 
($2,247) 

($7,631) 
($2,247) 

($4,919) 
($2,247) 

Infliximab 
(Inflectra) 

525.0000 Y1: 13,809 
After: 10,266 

$4,066 
$6,591 

$4,258 
$6,591 

$6,970 
$6,591 

Infliximab 
(Renflexis) 

493.0000 Y1: 12,968 
After: 9,640 

$4,908 
$7,217 

$5,100 
$7,217 

$7,812 
$7,217 

Comparators (bDMARDs, other anti-TNF) 
Adalimumab SC 
(Humira) 

40 mg/0.8 mL Pre-filled 
syringe or 
pen 

785.4500 40 mg every 2 weeks 20,478 ($2,603) 
($3,621) 

($2,411) 
($3,621) 

$301 
($3,621) 

Certolizumab 
pegol (Cimzia) 

200 mg/mL Pre-filled 
syringe or 
auto-injector 

664.5100d 400 mg at weeks 0, 2, and 4, 
then 200 mg every 2 weeks 

Y1: 19,318 
After: 17,325 

($1,443) 
($468) 

($1,251) 
($468) 

$1,461 
($468) 

Etanercept 
(Enbrel) 

25 mg Vial 202.9300 50 mg weekly, or 2×25 mg 
doses on same day every week 
or every 3 or 4 days 

21,163 ($3,287) 
($4,306) 

($3,095) 
($4,306) 

($383) 
($4,306) 

50 mg/mL Pre-filled 
syringe or 
auto-injector 

405.9850 21,169 ($3,294) 
($4,312) 

($3,102) 
($4,312) 

($390) 
($4,312) 
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Generic name 
(brand name) Strength 

Dosage 
form Price ($) 

Recommended 
dosing regimen 

Annual drug 
cost ($) 

Difference in annual cost (savings)a 
Renflexis 
induction 

Inflectra 
induction 

Remicade 
induction 

Etanercept 
(Brenzys) 

50 mg/mL Pre-filled 
syringe or 
auto- 
injector 

241.0000 50 mg weekly 12,566 $5,309 
$4,291 

$5,501 
$4,291 

$8,213 
$4,291 

Etanercept 
(Erelzi) 

25 mg/0.5 mL 
50 mg/mL 

Pre-filled 
syringe or 
auto- 
injector 

120.5000 
241.0000 

50 mg weekly, or 2×25 mg 
doses on same day every week 
or every 3 or 4 days 

12,566 $5,309 
$4,291 

$5,501 
$4,291 

$8,213 
$4,291 

Golimumab SC 
(Simponi) 

50 mg/0.5 mL Pre-filled 
syringe or 
auto-injector 

1,555.5000d 50 mg monthly 18,666 ($791) 
($1,809) 

($599) 
($1,809) 

$2,113 
($1,809) 

100 mg/mL 1,556.0000d 18,672 ($797) 
($1,815) 

($605) 
($1,815) 

$2,107 
($1,815) 

Golimumab IV 
(Simponi) 

50 mg/4.0 mL Vial 879.5000d 2 mg/kg at weeks 0 and 4, then 
every 8 weeks thereafter 

Y1: 18,517 
After: 17,197 

($641) 
($340) 

($449) 
($340) 

$2,263 
($340) 

Comparator (other) 
Tofacitinib 
(Xeljanz) 

5 mg Tablet 23.9589d 5 mg twice daily $17,490 $385 
($633) 

$577 
($633) 

$3,289 
($633) 

11 mg ER Tablet 47.9178 11 mg daily $17,490 $385 
($633) 

$577 
($633) 

$3,289 
($633) 

bDMARD = biologic disease-modifying antirheumatic drug; IV = intravenous; RA = rheumatoid arthritis; SC = subcutaneous; TNF = tumour necrosis factor; Y1 = year 1. 

Note: All prices are from the Ontario Drug Benefit Formulary, December 2020, unless otherwise indicated and do not include dispensing fees. Costs are based on 365 days per year. All weight-based doses assume an average 
patient weight of 75 kg and wastage of excess medication in vials. These results are consistent with a correction sent by the sponsor on December 2, 2020, rather than the original submission.13 
a Top row costs represent in the Y1 Remsima SC cost – the Y1 (or all years if no difference) comparator cost; bottom row costs represent the subsequent (“after”) Remsima SC cost – the subsequent (“after”c) (or all years if no 
difference) comparator cost. Parentheses indicate that infliximab SC is less expensive than the comparator. 
b Y1 costs represent the treatment-naïve setting, which requires infliximab IV induction for Remsima SC. 
c “After” represents the annual cost of treatment with Remsima SC in both the treatment-naïve and switched settings. 
d Saskatchewan Formulary (accessed August and December 2020). 
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Critical Appraisal of Cost Information 
Comparative efficacy of infliximab SC with respect to non-infliximab comparators is 
uncertain: The sponsor’s submitted clinical data compared infliximab SC only with 
infliximab IV; no direct or indirect evidence for infliximab SC compared with non-infliximab 
biologic options is available. The clinical review concluded that, based on the DAS28-CRP 
for patients with RA, infliximab SC is noninferior to the infliximab IV formulation. Given the 
lack of clinical evidence, no conclusions can be drawn with respect to clinical effects for 
infliximab SC compared with non-infliximab biologic options. If infliximab SC is considered to 
have differential clinical efficacy and/or safety when compared with non-infliximab 
comparators, comparisons beyond treatment costs may be warranted. 

Miscalculation of infliximab IV costs: The sponsor-submitted revised cost comparison 
information (January 2021), in which the annual costs in the first year of use for the 
infliximab IV products were corrected by assuming a 6-week induction period, followed by 46 
weeks as the maintenance period. However, the new method fails to account for the 8-week 
delay in the start of maintenance therapy after the induction injections at weeks 0, 2, and 6, 
thus overestimating the costs of those products in their induction year. The same error was 
not made when calculating the first-year costs of infliximab SC or non-infliximab 
comparators. 

CADTH reverted to the sponsor’s calculations and results as submitted in December 2020. 

CADTH Re-Analyses 
CADTH used the version of the sponsor’s cost comparison submitted on December 2, 2020, 
for RA, which correctly estimated the cost of infliximab IV comparators in year 1, Table 20. 
Non-infliximab comparators are as described in Table 19, earlier.
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Table 20: CADTH Re-Analysis of Drug Cost Comparisons in RA 

Generic name 
(brand name) Strength Dosage form Price ($) 

Recommended 
dosing regimen 

Annual drug 
cost ($) 

Difference in annual costa 
Renflexis 
induction 

Inflectra 
induction 

Remicade 
induction 

Infliximab 
(Remsima SC) 

120 mg (in 
1 mL) 

Pre-filled 
syringe or 
pre-filled pen 

646.5700 Infliximab-naïve: initiate as 
maintenance therapy 4 weeks 
after the last administration of 
2 IV infusions of infliximab 
3 mg/kg given 2 weeks apart. 
The recommended dose is 
120 mg once every 2 weeks. 
 
Switch from IV infliximab 
maintenance: administer 8 
weeks after the last 
administration of the IV 
infusions of infliximab. 

Renflexis 
induction 
Y1: 17,875b 

Inflectra 
induction 
Y1: 18,067b 

Remicade 
induction 
Y1: 20,779b 

After: 16,857c 

Reference Reference Reference 

Comparators (bDMARDs, infliximab) 
Infliximab 
(Remicade) 

100 mg Vial 977.0000d 3 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks thereafter 

Y1: 22,768 
After: 19,104 

($4,829) 
($2,247) 

($4,700) 
($2,247) 

($1,988) 
($2,247) 

Infliximab 
(Inflectra) 

525.0000 Y1: 12,234 
After: 10,266 

$5,641 
$6,591 

$5,833 
$6,591 

$8,545 
$6,591 

Infliximab 
(Renflexis) 

493.0000 Y1: 11,489 
After: 9,640 

$6,387 
$7,217 

$6,579 
$7,217 

$9,291 
$7,217 

bDMARD = biologic disease-modifying antirheumatic drug; IV = intravenous; RA = rheumatoid arthritis; SC = subcutaneous; TNF = tumour necrosis factor; Y1 = year 1. 

Note: All prices are from the Ontario Drug Benefit Formulary (August 2020) unless otherwise indicated and do not include dispensing fees. Costs are based on 365 days per year, using the maintenance dosage where applicable. 
All weight-based doses assume an average patient weight of 75 kg and wastage of excess medication in vials. 
a Top row costs represent the Y1 Remsima SC cost – the Y1 (or all years if no difference) comparator cost; bottom row costs represent the subsequent (“after”c) Remsima SC cost – the subsequent (“after”c) (or all years if no 
difference) comparator cost. Parentheses indicate that infliximab SC is less costly than the comparator. 
b Y1 costs represent the treatment-naïve setting, which requires infliximab IV induction for Remsima SC. 
c “After” represents the annual cost of treatment with Remsima SC in both the treatment-naïve and switched settings. 
d Saskatchewan Formulary (accessed August and October 2020).
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Price Reduction Analyses 
CADTH conducted price reduction analyses estimating the percentage reduction to the 
sponsor’s submitted price that would make infliximab SC cost-neutral (equivalent) to the 
least expensive comparators available (Table 21). These price reductions assume induction 
with Renflexis, the least expensive infliximab IV product currently available. The submitted 
price of infliximab SC would have to be reduced by 43% for the annual cost of treatment 
acquisition to be equivalent to that of the least expensive SEB infliximab IV (Renflexis). 
Similarly, the submitted price of infliximab SC would have to be reduced by 36% or 26% 
(year 1 and maintenance years respectively) to be equivalent to the treatment acquisition 
costs of any SEB etanercept, the least expensive SC comparator. 

Table 21: CADTH Price Reduction Analyses 

Scenario 
Submitted 
price ($) 

Reduction 
needed (%) 

Reduced 
price ($) 

Savings relative to 
submitted pricea ($) 

Price reduction required to equal identical active 
substance (CT-P13) infliximab IV (Inflectra)b 

646.57 39 393.75 Y1: 5,833 
Thereafter: 6,591 

Price reduction required to equal the least 
expensive infliximab comparator (Renflexis)b 

646.57 43 369.73 Y1: 6,387 
Thereafter: 7,218 

Price reduction required to equal the least 
expensive non-infliximab comparator (SEB 
etanercept), Year 1b 

646.57 36 416.46 Y1: 5,309 
Thereafter: 5,999 

Price reduction required to equal the least 
expensive non-infliximab comparator (SEB 
etanercept), maintenance years (“thereafter”)b 

646.57 25 482.00 Y1: 3,797 
Thereafter: 4,291 

IV = intravenous; SEB = subsequent entry biologic. 
a Savings relative to the sponsor’s submitted price per patient per year. 
b Assumes infliximab SC would be initiated with the least expensive infliximab IV, Renflexis. 

Issues for Consideration 
• Weight-based dosing: Dosing for some comparators is based on patient weight. 

Treatment costs relative to infliximab SC for such comparators would differ for patients 
weighing substantially more or less than 75 kg. Considering the mean patient weight 
observed in the submitted clinical study (72.87 kg), the costs of weight-based 
comparators reported in the sponsor’s analysis do not change if wastage of excess 
medication in vials is considered.8 

• Increases in dosing would affect the drug cost comparison: The clinical experts consulted 
by CADTH said that, in the case of partial or decreasing clinical response, infliximab and 
other comparators might be administered at higher doses or greater frequencies than 
recommended in the product monographs. These higher or more frequent doses would 
increase the annual costs of infliximab and other comparators relative to the costs 
reported here based on recommended dosing. Thus, the incremental costs for infliximab 
SC and its biologic comparators could change depending on how their doses or 
frequencies are increased. 

• Impact of IV administration on total costs: These analyses assume that the costs of IV 
infusion administration are incurred by product manufacturers rather than by public health 
care payers.12,14 In situations in which the administration of infusions is reimbursed by 
public payers, the overall cost of all IV products would increase, and those of SC 
products such as infliximab SC would be unchanged. 
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• Impact on health care resource utilization: Depending on the frequency at which 
infliximab SC is dispensed, it is possible that small incremental costs (if dispensed every 
4 weeks) or savings (if dispensed every 12 weeks) related to dispensing fees may be 
realized relative to the fees associated with other biologics (e.g., every 8 weeks for 
infliximab IV products). 

• Additional SEB infliximab IV product available: According to the Health Canada Drug 
Product Database,15 an additional SEB infliximab IV product, Avsola, has been marketed 
since June 2020 and is indicated for RA.16 The IQVIA Delta PA database lists the 
wholesale price of Avsola as identical to the formulary list price of Renflexis, the least 
expensive infliximab product currently reimbursed.17 The incremental costs of infliximab 
SC relative to the list price of Avsola are thus identical to those of Renflexis as reported in 
Table 20. 

• Analysis based on publicly available list prices: The sponsor’s and CADTH’s 
analyses are both based on publicly available list prices for all comparators. Actual costs 
paid by public drug plans are unknown.
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Discussion 
Summary of Available Evidence 
The CADTH clinical review was based on a summary of the clinical evidence provided by 
the sponsor and focused on the clinical studies that are referenced for CT-P13 (infliximab) 
SC and CT-P13 IV. 

Summary of Available Evidence 
One study, subdivided into 2 parts was included. This randomized, multi-centre, parallel-
group, phase I/III study evaluated the efficacy, PK, PD, and safety of CT-P13 SC and CT-
P13 IV in patients with active RA. 

Part 1 

Part 1 was an open-label study designed to find the optimal dose of CT-P13 SC and to 
evaluate PK, PD, safety, and efficacy between CT-P13 IV and CT-P13 SC at different doses 
in patients with active RA who are not adequately responding to MTX administration over at 
least 3 months. The study was conducted in 15 centres in 7 countries (none in Canada). The 
study included 48 patients 18 to 75 years of age with active RA according to the 2010 
ACR/EULAR classification for at least 6 months. The primary objective over the first 30 
weeks was to find the optimal dose of infliximab SC as determined by AUCτ at steady state 
between weeks 22 and 30. 

Part 2 

Part 2 (double-dummy blinded) was a study designed to demonstrate noninferior efficacy of 
CT-P13 SC compared with CT-P13 IV and to confirm results from part 1 for the selected 
dose of 120 mg SC. The study was conducted in 76 centres in 12 countries (none in 
Canada). The resulting all-randomized population included343 patients (167 in the SC 
group, and 176 in the IV group). Included patients had active RA according to the 2010 
ACR/EULAR criteria for at least 6 months before day 0. The study treatment was provided 
for up to 62 weeks, but the outcome of noninferiority was assessed between weeks 22 and 
30. 

Interpretation of Results 

Efficacy 
Part 1 of the study, conducted over the first 30 weeks of treatment, provided the optimal SC 
dose as determined by the AUCτ at steady state between weeks 22 and 30 from 48 patients 
with RA — for use in practice and in part 2 of the study. 

Noninferiority was evaluated in 343 patients at week 22 according to the change from 
baseline in disease activity as measured by the DAS28-CRP. The LS mean change 
(decrease) from baseline in DAS28 was 2.21 (SD: 0.22) and 1.94 (SD: 0.20) in the SC and 
IV groups respectively, with a difference of 0.27 and a corresponding lower limit of 0.02 in 
the 2-sided 95% CI, greater than the pre-specified noninferiority margin of –0.6, indicating 
noninferiority. 

Overall, the efficacy results in the SC 120 mg treatment arm up to week 22 were generally 
similar to those in the IV 3 mg/kg treatment arm for all secondary end points except for the 
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HAQ and SF-36, which showed a trend of a slightly better efficacy profile favouring the SC 
arm at week 30. The secondary efficacy end points included the mean change from baseline 
in the DAS28 (individual components, DAS28-CRP/-ESR), where the mean of the DAS28-
CRP/ -ESR scores were generally similar between the 2 arms up to week 54. The 95% CI 
for the mean of the actual score and the mean change from baseline for the DAS28-CRP/ -
ESR overlapped for the 2 arms up to week 54 except for week 30. The proportions of 
patients achieving a clinical response according to the ACR20 criteria in the IV and SC arms 
were similar at each time point until week 22. The ACR50 and ACR70 responses up to 
week 30 were consistent with those for the ACR20. The means of hybrid ACR scores were 
also similar in the 2 arms up to week 22, with a slightly higher mean of hybrid ACR scores 
favouring the SC arm observed at week 30. The mean change from baseline in each 
individual DAS28 and ACR criteria component was similar at each time point until week 22, 
but was slightly greater in the SC 120 mg treatment arm at week 30. Similarly, other 
secondary efficacy outcomes — such as the proportions of patients with a good or moderate 
response, defined according to the EULAR response criteria (EULAR-CRP/-ESR); the 
means of the actual scores for the CDAI and SDAI; the HAQ estimate of physical ability; and 
the SF-36 physical and mental component scores — were similar in the infliximab IV 
3 mg/kg and SC 120 mg arms. After patients in the IV treatment arm switched from IV to SC 
at week 30, the efficacy profile (except the proportions of ACR20, ACR50, and ACR70) 
became generally similar after week 30 up to week 54 in the 2 treatment arms. 

Harms 
The safety end points were secondary outcomes assessed in the safety population. Overall, 
the safety profile of the SC formulation was comparable to that of the IV formulation during 
the study and after the switch to the SC formulation in the IV treatment arm at week 30 (i.e., 
up to week 64). That observation is important because the main use for the drug is as a 
replacement or similar (noninferior) option for the current treatment when infliximab is 
chosen for use in clinical practice. 

It is important to note that, during the first 30 weeks of part 2 of the study, AEs considered to 
be related to study drug were similar in the IV and SC groups (17.7% and 22.0% in the IV 
and SC arms respectively). However, after the switch to SC treatment at week 30 in the IV 
arm, AEs considered to be related to the study drug increased in both arms (30.9% and 
33.3% in the IV and SC arms respectively). The most commonly reported related AEs (3% 
or more of the patients overall) were localized ISRs and latent tuberculosis. 

During the maintenance phase and up to week 54, the most commonly reported related AEs 
(3% or more of patients overall) were localized ISRs, systemic reactions (IRR, SIR, and 
delayed hypersensitivity), latent tuberculosis, and upper respiratory tract infection. Those 
localized reactions were more common in the SC group. 

During the maintenance phase, to before week 30, SAEs were slightly higher (8 [4.6%]) in 
the IV group than in the SC group (3 [1.8%]), although events were few in number. SAEs 
considered by the investigator to be related to the study drug were positional vertigo, 
pertussis, and IRRs. After the switch to SC treatment at week 30 in the IV arm, no SAEs 
were reported for more than 1 patient in either arm. SAEs considered by the investigator to 
be related to the study drug were pneumonia and tracheobronchitis. For the overall 
maintenance phase (up to week 64), SAEs were higher in the IV arm (13 [7.4%] versus 6 
[3.6%] in the SC arm). The SAEs reported were myocardial infarction, positional vertigo, and 
pneumonia. 
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Withdrawals due to AEs up to before week 30 were higher in the IV arm (9 [5.1%]) than in 
the SC arm (1 [0.6%]). These events in the IV group were related to IRRs and positional 
vertigo. The AE in the SC arm was unrelated to treatment (duodenal ulcer hemorrhage). 
After patients in the IV group switched to the SC formulation (after week 30) TEAEs leading 
to study drug discontinuation were comparable in the groups (5 patients in the IV arm, and 5 
in the SC arm). 

AEs of special interest for this review included systemic reactions (IRR, SIR, and delayed 
hypersensitivity), localized ISRs, infections, and malignancy. Of those AEs, IRRs were 
higher in the IV arm, and SIRs and delayed hypersensitivity were comparable in the groups. 
More infections were reported in the IV group (60 [34.3%] versus 49 [29.2%]), most 
commonly upper respiratory tract infections. Malignancy was detected in only 1 patient in the 
SC group. 

With respect to immunogenicity, the incidence of ADAs was similar in the SC and the IV 
arms, even after the switch from IV to SC after week 30. 

Cost 
At the submitted price, the first-year costs of infliximab SC depend on which infliximab IV 
product is chosen for the induction period. Costs per patient with RA can range from 
$17,875 to $20,779. The cost of maintenance treatment with infliximab SC is $16,857 per 
patient per year. 

The annual costs associated with infliximab SC are less than those associated with the 
branded infliximab IV product (Remicade) and with other branded biologic comparators such 
as adalimumab (Humira) and etanercept (Enbrel), but more than the costs associated with 
other available SEB infliximab products (Inflectra, Renflexis, Avsola) and SEB etanercept 
products (Brenzys, Erelzi). Those incremental costs or savings are based on publicly 
available list prices and may not reflect actual prices paid by Canadian public drug plans. 

Given that multiple provinces have introduced or will soon introduce SEB switching 
initiatives,18,19 more Canadian patients are expected to be using SEB products rather than 
branded products. In those circumstances, a switch to infliximab SC would result in 
increased costs. However, in patients who would otherwise be given branded products, 
switching to infliximab SC would be expected to lead to cost savings. 
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Conclusions 
In patients with RA, infliximab SC administered every 2 weeks at given doses by weight was 
shown to be noninferior to infliximab IV administered every 8 weeks at given doses (3 mg/kg 
or 5 mg/kg), based on the assessment of disease activity (DAS28-CRP) at week 22. The 
noninferiority was judged based on pre-specified noninferiority margins. Efficacy outcomes, 
including the EULAR response criteria, the ACR criteria (individual components, ACR20, 
ACR50, ACR70, and hybrid ACR score), CDAI, SDAI, HAQ, and SF-36, were numerically 
assessed. It is notable, however, that the noninferiority between the 2 distinct formulations 
was established based on the pre-selected end point and PK parameter. It remains 
uncertain whether noninferiority or comparable treatment could be established on all other 
clinical efficacy outcomes. 

Minor concerns of bias arise because of the disproportion in patients who discontinued 
treatment, whereby more patients in IV arm than in the SC arm withdrew because of AEs, 
although the difference was numerically small. 

Overall, localized ISRs were more frequent with the SC formulation than with the IV 
formulation in both studies, particularly in extension phase assessments. No differences 
between the arms in other AEs or SAEs were shown to be meaningful. 

At the submitted price, and based on the recommended dosing regimen, the annual cost of 
infliximab SC is $17,875 to $20,779 per patient in the first year and $16,857 thereafter. 
Infliximab SC is less expensive than branded biologic products, but more expensive than 
other SEB comparators. The submitted price of infliximab SC would have to be reduced by 
25% to 43% for its annual cost to be equivalent to that of the least expensive SEB 
comparators, depending on the comparator (i.e., infliximab versus non-infliximab products) 
and year of therapy in question. 
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Appendix 1: Submitted Budget Impact Analysis and CADTH 
Appraisal 

Key Take-Aways of the Budget Impact Analysis 
• CADTH identified the following key limitations with the sponsor’s analysis: 

o The assumption that market share would remain static in the absence of infliximab SC is uncertain given recent growth in 
SEB products relative to branded products. 

o The assumption that infliximab SC would primarily displace infliximab IV products is uncertain given its different mode of 
administration. 

o The assumption concerning the proportion of claims assigned to RA is uncertain. 
o A miscalculation in the infliximab IV drug costs occurred. 
o The actual prices paid for the biologic comparators by Canadian jurisdictions are unknown. 

• CADTH re-analyses included decreasing the induction year costs of infliximab IV, introducing a growing market share for SEB 
comparators, and assuming that the introduction of infliximab SC would result in greater displacement of alternative SC 
biologic products and less displacement of infliximab IV market share. 

• In CADTH’s re-analyses, infliximab SC remained cost-saving when both the infliximab-only and the non-infliximab models were 
combined. However, at a savings of $449,147 over a 3-year period, the magnitude of the savings was smaller than that 
estimated in a corrected version of the sponsor’s model. 

• Cost savings might not be realized at the submitted price of infliximab SC when confidential prices paid by the jurisdictions for 
biologic comparators are considered and depending on which products are displaced by infliximab SC. 

IV = intravenous; RA = rheumatoid arthritis; SC = subcutaneous; SEB = subsequent entry biologic. 

Summary of Sponsor’s Budget Impact Analysis 
In the submitted budget impact analysis (BIA), the sponsor assessed the expected budget 
impact of reimbursing infliximab SC for the treatment of RA. The BIA took the perspective of 
a public drug plan over a 3-year time horizon and included only drug acquisition costs, 
markup, and dispensing fees. The sponsor submitted a base-case analysis that considered 
only infliximab IV products as treatments within the reference scenario; a secondary analysis 
separately considered non-infliximab biologic comparators. Those 2 analyses (herein 
referred to as the infliximab-only and the non-infliximab analyses) do not overlap in claims or 
comparators. 

A claims-based approach was taken to estimate the number of claims that might be 
displaced by the introduction of infliximab SC based on historical drug purchasing behaviour. 
The sponsor used the IQVIA Pharmastat database17 to estimate the number of claims for 
the identified comparators in 2019, and then inflated the estimate using a 2% annual growth 
rate to forecast the number of claims expected for 2021 to 2023. The proportion of those 
biologic claims reimbursed for RA was estimated based on a report from Ontario Public 
Drug Programs,20 which indicated that, of patients using infliximab, adalimumab, or 
etanercept, 52.4% of them were using those drugs for rheumatic conditions (i.e., RA, 
psoriatic arthritis, or psoriasis). To narrow those broad conditions to the indication of interest, 
it was assumed that one-third of claims associated with rheumatic conditions were for 
patients with RA. It was assumed that 30% of patients would require induction in any given 
year, except for those starting with infliximab SC, 100% of whom were assumed to be in the 
induction phase in year 1, followed by 30% in each year thereafter. Key inputs to the BIA are 
documented in Table 22. 
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The following key assumptions were made by the sponsor: 

• In the base-case analysis, or for biologic comparators as a whole in the secondary 
analysis, the availability of infliximab SC will not grow the total market share for infliximab 
products. 

• Market shares for all comparators remained constant across time in the reference 
scenarios. Infliximab SC was assumed to take %, %, and % of the infliximab market 
share over years 1, 2, and 3 and to take %, %, and % of the non-infliximab market 
share over the same time period. All comparators lost market share to infliximab SC 
proportionally. 

Table 22: Summary of Key Model Parameters 
Base-case analysis: infliximab only Secondary analysis: non-infliximab 

Parameter 
Sponsor’s estimate 

(year 1 / year 2 / year 3) Parameter 
Sponsor’s estimate 

(year 1 / year 2 / year 3) 
Proportion of comparator market applied to each indication 

Rheumatoid arthritis 
Other indications 
(i.e., excluded claims) 

17.00% 
83.00% 

Rheumatoid arthritis 
Other indications 
(i.e., excluded claims) 

17.00% 
83.00% 

Included claims (N) 15,583 / 15,895 / 16,213 Included claims (N) 60,107 / 61,310 / 62,536 
Market uptake (reference scenario)a 

 Infliximab IV (Inflectra) 
  (Renflexis) 
  (Remicade) 

20.55% 
7.42% 

72.03% 

Adalimumab SC (Humira) 
Certolizumab (Cimzia) 
Etanercept SC (Brenzys) 
 (Enbrel) 
 (Erelzi) 
Golimumab SC (Simponi) 
Golimumab IV (Simponi) 
Tofacitinib (Xeljanz) 

50.62% 
4.22% 
5.44% 
13.43% 
4.49% 
11.35% 
0.02% 
10.43% 

Market uptake (new drug scenario)a 
 Infliximab SC (Remsima) 
 Infliximab IV (Inflectra) 

 (Renflexis) 
 (Remicade) 

 
 

 
 

Infliximab SC (Remsima) 
Adalimumab SC (Humira) 
Certolizumab (Cimzia) 
Etanercept SC (Brenzys) 
 (Enbrel) 
 (Erelzi) 
Golimumab SC (Simponi) 
Golimumab IV (Simponi) 
Tofacitinib (Xeljanz, 5 mg) 

 
 

 
 

 
 

 
 

 
Cost of treatment (per 8-week claim, in maintenance year)a 

Cost per claim 
Infliximab SC (Remsima) 
Infliximab IV (Remicade) 

 (Inflectra) 
 (Renflexis) 

Adalimumab SC (Humira) 
Certolizumab (Cimzia) 
Etanercept SC (Brenzys) 

 (Enbrel) 
 (Erelzi) 

Golimumab SC (Simponi) 
Golimumab IV (Simponi) 
Tofacitinib (Xeljanz, 5 mg) 

 
$2,586 
$2,931 
$1,575 
$1,479 
$3,142 
$2,658 
$1,928 
$3,247 
$1,928 
$2,863 
$2,638 
$2,683 

IV = intravenous; SC = subcutaneous; Y = year. 

Note: Comparators with more than 1 strength have been combined for brevity. 
a Overall proportion of included claims assigned to each comparator. 
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Summary of the Sponsor’s BIA Results 
For the infliximab-only analysis, the sponsor concluded that the reimbursement of infliximab 
SC would be associated with budgetary savings of $51,115 in year 1, $278,102 in year 2, 
and $425,496 in year 3, for a total savings of $754,714 over the 3-year time horizon. 

For the scenario analysis including only non-infliximab biologics, the sponsor estimated that 
the introduction of infliximab SC would save $443,911 over the 3-year time horizon. 
However, the sponsor’s calculations contained an error, leading to an overestimation of the 
cost of infliximab SC in the analysis; correcting the error led to an estimated savings of 
$189,604 in year 1, $601,530 in year 2, and $920,066 in year 3, for a total savings of 
$1,711,020 over the 3-year time horizon. 

Although not presented together by the sponsor, the infliximab-only and non-infliximab 
analyses do not overlap in claims or comparators, and they can therefore be added together 
to yield the total estimated budgetary savings of introducing infliximab SC to the full target 
population ($2,465,734 over the first 3 years). 

CADTH Appraisal of the Sponsor’s BIA 
CADTH identified the following key limitations in the sponsor’s analyses that have notable 
implications for the results of the BIA: 

• Distribution of market share between SEB and branded products is inappropriate. 
The sponsor assumed that the market shares of biologic products would remain static 
over the 3-year time horizon and that the distribution of SEBs and branded products 
would not change over time. The sponsor’s forecasting did not consider trends already 
occurring over time. For example, when considering all public claims made for infliximab 
products in Canada (excluding Quebec), 90% of the claims were for the branded product 
Remicade in the first quarter of 2019, but that proportion had dropped to 64% by the 
second quarter of 2020.21 Those trends are primarily attributable to the introduction of 
SEB switching initiatives that were already well underway in British Columbia and are in 
process in several other provinces.18,19 As those initiatives roll out, the market share of 
the branded products is expected to continue to decrease even without the introduction of 
infliximab SC. The opportunity for infliximab SC to represent relative cost savings at its 
submitted price will thus also decrease, because the market in the reference scenario is 
already shifting to less expensive SEBs. 

o In the infliximab-only analysis, CADTH assumed a 64% market share for infliximab IV 
(Remicade) in the base year, as in the second quarter of 2020, and that market share 
continued to be lost at a rate of 10% per year to the SEB infliximab comparators. 

o In the non-infliximab analysis, CADTH assumed a 12.5% market share for etanercept 
50 mg/mL (Enbrel) in the base year, as in the sponsor’s analysis, but that market 
share continued to be lost at a rate of 1% per year to the SEB etanercept 
comparators. 

o In a scenario analysis, CADTH halved the rates at which the branded products for 
infliximab (Remicade) and etanercept (Enbrel) were assumed to lose market share to 
their SEB competitors to 5% and 0.5% per year, respectively. 

• Uncertainty in comparators likely to be displaced. The sponsor assumed that 
infliximab SC would primarily displace other infliximab products, with most patients 
switching to infliximab SC from branded infliximab IV (Remicade). However, the clinical 
expert consulted by CADTH noted that some uncertainty was associated with that 
assumption. It was thought possible that infliximab SC might displace more non-infliximab 
SC comparators than predicted by the sponsor. 
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o In re-analyses, CADTH assumed the same total number of infliximab SC claims as the 
sponsor across the 2 analyses. However, CADTH reassigned half the infliximab SC 
claims (originally assumed to be displaced from infliximab IV products) to be displaced 
from non-infliximab SC biologics. CADTH explored the impact of this assumption in a 
scenario analysis. 

• Assumption used to identify the proportion of claims applicable to RA is uncertain. 
In using a claims-based approach, the sponsor had to identify the proportion of claims 
related to treating the indications of interest. The sponsor assumed that one-third of the 
claims attributed to patients who were likely using the included biologics for rheumatic 
conditions were for treating RA. That proportion of claims is arbitrary and thus uncertain. 
Varying the proportion of rheumatic patients who are assumed to have RA does affect the 
results. 

o CADTH explored this assumption in scenario analyses by halving and doubling the 
proportion of patients assumed to have RA. 

• Miscalculation of infliximab IV costs. As described in the earlier appraisal of the 
sponsor-submitted cost information section, the sponsor miscalculated the cost of 
infliximab IV products in the induction year by failing to account for the 8-week waiting 
period between the last induction dose at week 6 and the first maintenance dose at 
week 14. The same error was not made for infliximab SC or for the non-infliximab 
comparators. 

o CADTH updated the cost of infliximab IV products in the induction year to account for 
the period between the final induction dose and the first maintenance dose, matching 
the method used by the sponsor for infliximab SC and the non-infliximab comparators. 

• Actual price for drugs paid by public drug plans is uncertain. The sponsor’s and 
CADTH’s analyses are both based on publicly available list prices for all comparators. 
Actual prices paid by public drug plans are unknown. 

o This limitation could not be addressed by CADTH. It is likely that the budget impacts 
estimated by both CADTH and the sponsor for reimbursing infliximab SC at its 
submitted price are optimistic (i.e., show greater cost savings) than would be 
actualized due to confidential pricing agreements for the comparator products. 

CADTH Re-Analyses of the BIA 
The CADTH base case revised the sponsor’s submitted analysis by correcting an error in 
the cost of infliximab SC as used in the new drug scenario, updating the induction year costs 
of infliximab IV products to align with dosing in the product monograph, incorporating a 
growing SEB market share at the expense of branded products, and incorporating the 
displacement of a greater number of non-infliximab SC product claims by infliximab SC, 
rather than infliximab SC primarily displacing infliximab IV (Table 23). 
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Table 23: CADTH Revisions to the Submitted BIA, Infliximab Only 
Stepped analysis Sponsor’s value or assumption CADTH value or assumption 

Corrections to sponsor’s base case  
Cost for 8 weeks of infliximab 
SC in non-infliximab analysis 

Calculation sheet referred to cost of 
golimumab 50 mg as cost of infliximab SC: 
$2,865  

Corrected to refer to cost of infliximab SC: 
$2,743 (induction) or $2,586 (maintenance) 

Changes to derive the CADTH base case (year 1 / year 2 / year 3 where appropriate) 
1.  Cost of standardized 8-

week infliximab claim in the 
induction year 

Remsima SC: $2,743 
Inflectra: $2,119 
Renflexis: $1,990 
Remicade: $3,943 

Remsima SC: $2,743 
Inflectra: $1,877 
Renflexis: $1,763 
Remicade: $3,493 

2.  Branded product trends in 
the reference scenarios 

Infliximab-only analysis 
Inflectra: 21% (static) 
Renflexis: 7% (static) 
Remicade: 72% (static) 
Non-infliximab analysis (etanercept) 
Brenzys: 5.4% (static) 
Enbrel: 13.4% (static) 
Erelzi: 4.5% (static) 

Infliximab-only analysis 
Inflectra: 31% / 36% / 41% 
Renflexis: 15% / 20% / 25% 
Remicade: 54% / 44% / 34% 
Non-infliximab analysis (etanercept) 
Brenzys: 5.9% / 6.4% / 6.9% 
Enbrel: 12.4% / 11.4% / 10.4% 
Erelzi: 5% / 5.5% / 6% 

3.  Comparator displacement 
upon introduction of 
infliximab SC 

Infliximab SC displaces  of 
the infliximab IV claims 
Infliximab SC displaces  of 
the non-infliximab SC biologics claims 
Total claims displaced:  

Infliximab SC displaces  of the 
infliximab IV claims 
Infliximab SC displaces  
of the non-infliximab SC biologic claimsa 

Total claims displaced:  
CADTH base case  1+2+3 

IV = intravenous; SC = subcutaneous. 
a No change assumed to the market displacement of non-infliximab IV biologics. 

Table 24 presents the results of the CADTH step-wise re-analysis in summary format. The 
changes resulted in an incremental cost of $1,023,953 over 3 years for the infliximab-only 
analysis and a savings of $1,473,100 for the non-infliximab analysis, for a total incremental 
savings of $449,147 over 3 years. 

Most CADTH scenario re-analyses resulted in incremental cost savings when both the 
infliximab-only and non-infliximab analyses were considered together, although to a lesser 
extent than those reported by the corrected sponsor’s models. Doubling the proportion of 
claims assumed to be associated with RA led to a doubling of the incremental costs in the 
infliximab-only analysis because of an increased proportion of patients switching from less 
expensive SEBs to infliximab SC relative to the CADTH base case; in the non-infliximab 
analysis, a doubling of incremental savings was seen. Halving the rate at which the branded 
products for infliximab and etanercept were assumed to lose market share to their SEB 
counterparts reduced the incremental cost in the infliximab-only analysis and increased the 
savings associated with infliximab SC in the non-infliximab analysis. A scenario analysis 
excluding the assumption in the CADTH base case concerning more displacement of non-
infliximab SC comparators resulted in a budget impact of $520,225. That observation 
highlights the uncertainty associated with assumptions about which comparators would be 
displaced by infliximab SC. If it is believed that infliximab SC would displace only infliximab 
IV products, then the “Infliximab-only analysis” column of Table 24 should be used. 

Notably, all analyses were conducted assuming publicly available list prices for all 
comparators, which likely overestimates the budgetary benefit of reimbursing infliximab SC 
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at the submitted price. CADTH also ran price reduction analyses in which the price of 
infliximab SC was reduced by 43% so that its annual treatment acquisition cost would be 
equivalent to that of the least expensive infliximab SEB in RA. 

Table 24: Summary of the CADTH Re-Analyses of the BIA, Reporting 3-year Totals 
 Infliximab-only 

analysis 
Non-infliximab 

analysis 
Sum of both 

analyses 
Submitted base case, as provided ($754,714) ($443,911) ($1,198,625) 
Submitted base case, corrected ($754,714) ($1,711,020) ($2,465,734) 
Stepped analysis    
  CADTH re-analysis 1 ($192,471) ($1,711,020) ($1,903,491) 
  CADTH re-analysis 2  $1,583,171 ($1,527,680) $55,491 
  CADTH re-analysis 3 ($377,357) ($1,739,734) ($2,108,090) 
  CADTH base case (1+2+3) $1,023,953 ($1,473,100) ($449,147) 
CADTH scenario A: double the proportion of RA 
patients (34%) 

$2,047,905 ($2,946,199) ($898,294) 

CADTH scenario B: half the proportion of RA patients 
(8.5%) 

$511,976 ($736,550) ($224,574) 

CADTH scenario C: branded products lose market 
share at half the rate 

$606,218 ($1,601,917) ($995,699) 

CADTH scenario D: re-analyses 1+2 $2,047,905 ($1,583,171) $520,225 
CADTH base case, infliximab SC price reduced by 
43% to equal annual cost of least expensive infliximab 
SEB in RA 

($1,518,338) ($10,292,136) ($11,810,474) 

BIA = budget impact analysis; RA = rheumatoid arthritis; SC = subcutaneous; SEB = subsequent entry biologic. 
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