Therapeutic Goods Administration



	December 2012



	Australian Public Assessment Report for Infliximab

	Proprietary Product Name: Remicade

	Sponsor: Janssen-Cilag Pty Ltd




About the Therapeutic Goods Administration (TGA)
· The Therapeutic Goods Administration (TGA) is part of the Australian Government Department of Health and Ageing, and is responsible for regulating medicines and medical devices.
· TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk management approach designed to ensure therapeutic goods supplied in Australia meet acceptable standards of quality, safety and efficacy (performance), when necessary.
· The work of the TGA is based on applying scientific and clinical expertise to decision-making, to ensure that the benefits to consumers outweigh any risks associated with the use of medicines and medical devices.
· The TGA relies on the public, healthcare professionals and industry to report problems with medicines or medical devices. TGA investigates reports received by it to determine any necessary regulatory action.
· To report a problem with a medicine or medical device, please see the information on the TGA website <www.tga.gov.au>.
About AusPARs
· An Australian Public Assessment Record (AusPAR) provides information about the evaluation of a prescription medicine and the considerations that led the TGA to approve or not approve a prescription medicine submission. 
· AusPARs are prepared and published by the TGA.
· An AusPAR is prepared for submissions that relate to new chemical entities, generic medicines, major variations, and extensions of indications.
· An AusPAR is a static document, in that it will provide information that relates to a submission at a particular point in time.
· A new AusPAR will be developed to reflect changes to indications and/or major variations to a prescription medicine subject to evaluation by the TGA.
Copyright
© Commonwealth of Australia 2012
This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal use or, if you are part of an organisation, for internal use within your organisation, but only if you or your organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any part of this work in any way (electronic or otherwise) without first being given specific written permission from the Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to <tga.copyright@tga.gov.au>.


Therapeutic Goods Administration



	AusPAR Remicade Janssen-Cilag Pty Ltd PM-2011-00196-3-1
Final 17 December 2012
	Page 2 of 2



Contents
I. Introduction to product submission	3
Submission details	3
Product background	4
Regulatory status	4
Product Information	5
List of abbreviations	5
II. Quality findings	6
III. Nonclinical findings	7
IV. Clinical findings	7
Introduction	7
Pharmacokinetics	7
Pharmacodynamics	9
Dosage selection for the pivotal studies	9
Efficacy	9
Safety	15
Clinical summary and conclusions	26
List of questions	27
V. Pharmacovigilance findings	27
Risk management plan	27
VI. Overall conclusion and risk/benefit assessment	31
Quality	31
Nonclinical	31
Clinical	31
Risk management plan	33
Risk-benefit analysis	34
Outcome	39
Attachment 1.	Product Information	40

[bookmark: _Toc344986050]I. Introduction to product submission
[bookmark: _Toc247691502][bookmark: _Toc314842483][bookmark: _Toc344986051]Submission details
	[bookmark: _Toc247691533][bookmark: _Toc314842517]Type of Submission
	Extension of indications

	Decision:
	Approved

	Date of Decision:
	7 May 2012

	Active ingredient(s): 
	Infliximab

	Product Name(s): 
	Remicade

	Sponsor’s Name and Address:
	Janssen-Cilag Pty Ltd
1-5 Khartoum Road
Macquarie Park NSW 2113

	Dose form(s): 
	Powder for injection vial

	Strength(s): 
	100 mg

	Approved Therapeutic use:
	Remicade is indicated for the treatment of moderately severe to severe active ulcerative colitis in adults or in children and adolescents (6 to 17 years) patients who have had an inadequate response to conventional therapy.

	Dosage and administration:
	5 mg/kg given as an intravenous (IV) infusion over a 2 h period followed by additional 5 mg/kg infusion dose at 2 and 6 weeks after the first infusion, then every 8 weeks thereafter.

	ARTG Number (s)
	AUST R 73827


[bookmark: _Toc247691503][bookmark: _Toc314842484][bookmark: _Toc343516560][bookmark: _Toc344986052]Product background
This AusPAR describes an application by the sponsor, Janssen-Cilag Pty Ltd, to extend the indications of Remicade (infliximab) 100 mg powder for injection vial to include use in the treatment of paediatric patients with ulcerative colitis (UC).
The current approved indication for infliximab is:
Ulcerative colitis
Remicade is indicated for the treatment of moderately severe to severe active UC in patients who have an inadequate response to conventional therapy.
The proposed replacement indication is:
Ulcerative colitis in Adults and in children and adolescents (6-17 years)
Remicade is indicated for the treatment of moderately severe to severe active UC in patients who have an inadequate response to conventional therapy.
Infliximab is a chimeric human murine monoclonal antibody that binds to human tumour necrosis factor alpha (TNF). The sponsor does not propose any new formulations or any changes to the currently approved formulation of infliximab.
[bookmark: _Toc314842485][bookmark: _Toc343516561][bookmark: _Toc247691504][bookmark: _Toc344986053]Regulatory status 
Table 1 shows the registration status globally. The paediatric extension to the indication for UC was not approved in any country at the time of submission but was subsequently approved in the US and Canada, and was recommended for approval in the EU by the Committee for Medicinal Products for Human Use (CHMP). The Australian dossier is stated to be based on the same data set as the US, Canadian and EU dossiers.
Table 1: Summary of international regulatory status of Remicade (infliximab).
[image: 01]
[bookmark: _Toc247691505][bookmark: _Toc314842486]The sponsor states: “There have been no deferrals, withdrawals or rejections for the application to extend the indication for UC to include children and adolescents (6 to 17 years).”
[bookmark: _Toc343516562][bookmark: _Toc344986054]Product Information
[bookmark: _Toc247691506][bookmark: _Toc314842487]The approved Product Information (PI) current at the time this AusPAR was prepared can be found as Attachment 1.
[bookmark: _Toc343516563][bookmark: _Toc344986055]List of abbreviations
AE	adverse event
AIDS	acquired immunodeficiency syndrome
ALT	alanine transaminase
ALP	alkaline phosphatase
ANOVA	analysis of variance
AST	aspartate transaminase
AUC	area under the plasma concentration time curve
AZA	azathioprine
BSA	body surface area
BSV	between subject variability
CD	Crohn’s disease
CHF	congestive heart failure
CHMP	Committee for Medicinal Products for Human Use
CI	confidence interval
CL	clearance
CMI	Consumer Medicine Information
CRP	C reactive protein
CTX-1	C telopeptide cross linking of type I collagen
CV	coefficient of variability
DAE	adverse event leading to discontinuation
DPD	total deoxypyridinoline
ELISA	enzyme linked immunosorbent assay
EMEA	European Medicines Agency
FDA	Food and Drug Administration
FOCE	first order conditional estimation
GCP	Good Clinical Practice
HIV	human immunodeficiency virus
HSTCL	hepatosplenic T cell lymphoma
IBD	inflammatory bowel disease
IV	intravenous
LLQ	lower limit of quantification
MTX	methotrexate
OI	opportunistic infection
PI	Product Information
PIP	paediatric investigation plan
PK	pharmacokinetic
PUCAI	Paediatric Ulcerative Colitis Activity Index
PYD	pyridinium
RMP	risk management plan
RSE	root squared error
SAE	serious adverse event
SmPC	Summary of Product Characteristics
TB	tuberculosis
TEAE	treatment emergent adverse event
TNF	tumour necrosis factor
UC	ulcerative colitis
ULN	upper limit of normal
V	volume of distribution
6-MP	6-mercaptopurine
[bookmark: _Toc343516564][bookmark: _Toc344986056]II. Quality findings
There was no requirement for a quality evaluation in a submission of this type.
[bookmark: _Toc196046439][bookmark: _Toc247691510][bookmark: _Toc314842494][bookmark: _Toc343516565][bookmark: _Toc344986057]III. Nonclinical findings
There was no requirement for a nonclinical evaluation in a submission of this type.
[bookmark: _Toc196046462][bookmark: _Toc247691516][bookmark: _Toc314842500][bookmark: _Toc343516566][bookmark: _Toc163441353][bookmark: _Toc163441348][bookmark: _Toc344986058]IV. Clinical findings
[bookmark: _Toc196046463][bookmark: _Toc247691517][bookmark: _Toc314842501][bookmark: _Toc343516567][bookmark: _Toc344986059]Introduction
The dossier represents a partial paediatric development program. 
The clinical submission contained the following information:
The submission contained data from one population PK study, Study Report CP 2010T-045.
There was a single pivotal efficacy and safety study conducted in paediatric subjects with UC, Study C0168T72
There were three studies evaluable for safety only, one of which was conducted in paediatric subjects: Study C0168T37, Study C0168T32 and Study C0168T46.
The studies presented in the submission appear to have been conducted according to GCP.
[bookmark: _Toc196046464][bookmark: _Toc247691518][bookmark: _Toc314842502][bookmark: _Toc343516568][bookmark: _Toc344986060]Pharmacokinetics
[bookmark: _Ref271017296][bookmark: _Ref271018924][bookmark: _Ref271018934][bookmark: _Toc272414614][bookmark: _Toc290846238][bookmark: _Toc302302179]Studies providing PK data
The submission contained data from one population PK study, Study Report CP 2010T-045.
[bookmark: _Ref269118175][bookmark: _Toc272414616][bookmark: _Toc290846239][bookmark: _Toc302302180]Summary of PK
[bookmark: _Toc241374292][bookmark: _Ref271189131][bookmark: _Ref271189136][bookmark: _Toc272414625][bookmark: _Toc290846248][bookmark: _Toc302302181]PK in the target population
[bookmark: _Toc241374293]Study Report CP 2010T-045 described a population PK study of Infliximab in paediatric subjects using data from Study C0168T72 (Table 2). The doses of infliximab used in the study were: 5 mg/kg infusion at Weeks 0, 2, and 6; followed by at Week 8, either 5 mg/kg infliximab q8w or q12w through for up to 46 weeks.
Table 2: PK of Remicade (infliximab).
[image: 01]
The study used a confirmatory approach as opposed to an exploratory approach because of the limited number of subjects. Hence, the structural PK model was based on a prior analysis of data from adults. The structural PK model was a two compartment model parameterised by central volume of distribution (V1), clearance (CL), peripheral volume of distribution (V2) and distributional clearance (Q). The model had between subject variability on V1 and CL with correlation between V1 and CL, and an additive plus proportional residual error model. The primary model also included the covariate effects of body weight on V1 and albumin on CL. Body weight appears to have been centered on the median. Half life was estimated using post hoc estimates. The FOCE method with interaction was used. Standard errors for the final models were calculated using 2000 bootstrap runs.
Serum samples were collected at the following times: prior to every infusion; 60 minutes after infusion at Weeks 0, 2, and 6; and 60 minutes after the final infusion. Additional samples were also collected at non infusion study Weeks 8, 54, and 62. For those subjects who discontinued study infusions early, samples were collected 16 weeks after the last study infusion. Serum infliximab concentrations were determined using an ELISA with a LLQ of 0.1 μg/mL.
All 60 subjects included in the study received infliximab and had at least one measurable serum concentration of infliximab. Thirty two (53.3%) subjects were female, 28 (46.7%) were male, 49 (81.7%) were Caucasian, the weight range was 22.7 to 91.6 kg, the height range was 108 to 193 cm, the BSA range was 0.9 to 2.1 m2, and the age range was 6 to 17 years. Concomitant treatment with AZA or 6-MP was received by 29 (48.3%) subjects and with MTX by three (5.0%). There were a total of 562 observations (serum infliximab concentrations) included in the analysis.
Overall results of this population PK analysis indicated that, for a typical subject weighing 50 kg, infliximab CL was 0.346 L/day (%RSE 12.2%), and V1 was 3.07 L (8.8%). In addition, V2 was estimated to be 2.28 L (54.5%) and Q was 1.98 L/day (79.7%). The parameter estimates are summarised in Table 2. BSV (CV%) on CL and V1 was 49.5% and 9.6%, respectively. Proportional error (CV%) was estimated as 52.4% with an additive error of 0.0565 μg/mL. Half life was estimated as median (interquartile range) 10.8 (9.6 to 15.4) days. After accounting for weight, age did not have a significant influence on the PK parameters. Concomitant treatment with immunomodulators did not have any significant effect on the PK parameters. The 5 mg/kg dose resulted in a median AUCτ in pediatric subjects that was approximately 20% lower than that in adult subjects
[bookmark: _Toc241374296][bookmark: _Ref269982040][bookmark: _Ref271018704][bookmark: _Ref271018755][bookmark: _Toc272414635][bookmark: _Toc290846258][bookmark: _Toc302302182]Evaluator’s overall conclusions on PK
The population PK study was well conducted and in accordance with FDA and EMEA guidance for conduct of population PK studies. The PK parameters were determined for the 6 to 17 year age group and are supportive of the proposed dosing regimen.
[bookmark: _Toc343516569][bookmark: _Toc241374297][bookmark: _Toc344986061]Pharmacodynamics
[bookmark: _Toc272414637][bookmark: _Toc290846260][bookmark: _Toc302302184]Studies providing pharmacodynamic data
There were no new pharmacodynamic data included in the dossier.
[bookmark: _Toc343516570][bookmark: _Toc344986062]Dosage selection for the pivotal studies
The dose selection for the pivotal studies was based on that used in the studies conducted in adults with UC.
[bookmark: _Toc163441372][bookmark: _Toc196046485][bookmark: _Toc247691521][bookmark: _Toc314842504][bookmark: _Toc343516571][bookmark: _Toc344986063]Efficacy
[bookmark: _Toc302302187][bookmark: _Toc184439992][bookmark: _Toc184440279][bookmark: _Toc184444657][bookmark: _Toc196046487]Ulcerative Colitis in the Paediatric Population
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc302302188]Efficacy study, Study C0168T72
Study design, objectives, locations and dates
Study C0168T72 was a multicentre, Phase 3, randomised, multicentre, open label, parallel group study of the efficacy of a three dose induction regimen of infliximab in inducing a clinical response. The study was also aimed at evaluating the safety profile of infliximab during induction and maintenance treatment in paediatric patients aged 6 to <18 years with moderate to severely active UC. The study was conducted at 23 centres in the US, Canada, Netherlands and Belgium from August 2006 to June 2010.
Inclusion and exclusion criteria
The inclusion criteria included:
Age 6 to 17 years old, inclusive;
With moderately to severely active UC, defined as a baseline Mayo score[footnoteRef:1] of 6 to 12, inclusive; [1:  Mayo Scoring System for Assessment of Ulcerative Colitis Activity [from Rutgeerts P, et al. (2005) Infliximab for induction and maintenance therapy for ulcerative colitis. New England Journal of Medicine 353: 2462-2476]:
Stool Frequency: 0 = Normal number of stools for patient; 1 = 1 to 2 stools per day more than normal ; 2 = 3 to 4 stools more than normal; 3 = 5 or more stools more than normal 
Rectal Bleeding: 0 = No blood seen; 1 = Streaks of blood with stool less than half the time; 2= Obvious blood with stool most of the time; 3 = Blood alone passed 
Endoscopic findings: 0 = Normal or inactive disease; 1 = Mild Disease; 2 = Moderate Disease; 3 = Severe Disease
Physician's Global Assessment: 0 = Normal; 1 = Mild disease; 2 = Moderate disease; 3 = Severe disease.] 

UC diagnosed or referral to the investigator to establish UC diagnosis initiated at least two weeks prior to screening;
Diagnosis of UC confirmed by biopsy;
Must have moderately to severely active UC confirmed by a Mayo endoscopy subscore ≥ 2 at screening sigmoidoscopy;
Either receiving adequate treatment, or failed to respond to an adequate dose, or had medical complications and/or AEs from either 5-ASA, immunomodulators (6-MP or AZA) or systemic (oral or IV) corticosteroids;
Doses of 5-ASA, corticosteroids (systemic or rectal), bulking or stool softening agents, and enteral nutrition must be stable;
Must have discontinued the use of antibiotics for the treatment of UC;
Must have immunity to varicella;
If at increased risk for colon cancer must have had a colonoscopy to assess the presence of dysplasia within one year; 
Screening laboratory tests that meet the following criteria: haemoglobin ≥ 7.5 g/dL; white blood cell count ≥ 2.5x 109/L, neutrophils ≥ 1.5 x 109/L, platelets ≥ 100 x 109/L and AST, ALT, and ALP within 3x ULN;
Willing to use adequate birth control measures; and
Negative for TB screening and no history, signs or symptoms of latent or active TB.
The exclusion criteria included:
Severe extensive colitis;
UC limited to the rectum only or to <20 cm of the colon;
History of latent or active granulomatous infection, including TB, histoplasmosis, or coccidioidomycosis;
Nontuberculous mycobacterial infection or opportunistic infection (for example, cytomegalovirus, Pneumocystis carinii, aspergillosis) within 6 months;
Live viral or bacterial vaccination within 3 months;
Stool culture or other examination positive for an enteric pathogen including Clostridium difficile toxin;
Serious infection (for example, hepatitis, pneumonia or pyelonephritis) within 3 months;
Immune deficiency syndrome (for example, severe combined immunodeficiency syndrome, T cell deficiency syndromes, B cell deficiency syndromes, and chronic granulomatous disease);
Documented HIV, AIDS related complex, or AIDS and/or hepatitis B or hepatitis C;
Require chronic and frequent use of antimotility agents for control of diarrhea;
Laxatives, except for preparation for endoscopy or other procedures, within 1 week;
Treated with cyclosporine, tacrolimus, sirolimus, or mycophenolate mofetil within 8 weeks;
Have received prior treatment with infliximab or any other TNF antagonist (for example, pentoxifylline, thalidomide, etanercept, CDP 571, or D2E7); natalizumab or other agents that target alpha 4 integrin; or agents that deplete B cells (for example, rituximab) or T cells (for example, alemtuzamab);
Presence of a stoma;
Presence or history of a fistula;
Within the two months, surgery for active gastrointestinal bleeding, peritonitis, intestinal obstruction, or intra abdominal or pancreatic abscess requiring surgical drainage;
Severe, fixed symptomatic stenosis of the large or small intestine;
Presence or history of colonic obstruction within 6 months;
History of extensive colonic resection;
History of colonic mucosal dysplasia;
Presence on screening endoscopy of adenomatous colonic polyps;
Presence or history of any malignancy within 5 years;
History of, or current, lymphoproliferative disease including lymphoma, or signs and symptoms suggestive of possible lymphoproliferative disease;
Diagnosis or history of CHF, including medically controlled asymptomatic CHF;
Have signs or symptoms of severe, progressive, or uncontrolled renal, hepatic, hematologic, endocrine, pulmonary, cardiac, neurologic, psychiatric, or cerebral diseases;
History of systemic lupus erythematosus;
Received an organ transplant (with the exception of a corneal transplant >3 months prior to screening);
History of demyelinating disease, such as multiple sclerosis or optic neuritis;
Family history of lymphoproliferative disease or leukemia; and
Receiving corticosteroids at a dose equivalent to >50 mg prednisone per day.
Study treatments
All subjects received infliximab 5 mg/kg by IV infusion at Weeks 0, 2, and 6. At Week 8 responders were randomly assigned 1:1 to maintenance treatment with either:
5 mg/kg infliximab q8w through Week 46
5 mg/kg infliximab administered q12w through Week 42
Clinical response was defined as a decrease from baseline in the Mayo score by ≥30% and ≥3 points, with a decrease in the rectal bleeding subscore of ≥1 or a rectal bleeding subscore of 0 or 1. Subjects who increased their dose of, or initiated treatment with, corticosteroids, 6-MP, AZA, MTX, or 5-ASA prior to Week 8 were treated as non responders. Loss of clinical response was defined as either an increase in the partial Mayo score of ≥2 points from the reference partial Mayo score at two consecutive visits at least 7 days apart, or an increase in the partial Mayo score of ≥3 points from the reference partial Mayo score at any scheduled or unscheduled visit. Clinical remission was defined as a Mayo score ≤2 points (with no individual subscore >1) and including a rectal bleeding subscore of either 0 or 1. The study design is summarised in Figure 1. The Mayo Scoring System was used for the assessment of UC Activity.
Figure 1: Study C0168T72 schema.
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Efficacy variables and outcomes
The primary efficacy outcome measure was the proportion of paediatric subjects in clinical response at Week 8. The secondary efficacy outcome measures were: 
PUCAI score[footnoteRef:2]: the proportion of pediatric subjects in remission at Week 54; [2:  Item Points: Sum of PUCAI (0-85) [from Turner D, et al. (2005) Consensus for managing acute severe ulcerative colitis in children: a systematic review and joint statement from ECCO, ESPGHAN, and the Porto IBD Working Group of ESPGHAN. American Journal of Gastroenterology 106: 574-588]:
(1) Abdominal pain: 0 = No pain; 5 = Pain can be ignored; 10 = Pain cannot be ignored
(2) Rectal bleeding: 0 = None; 10 = Small amount only, in <50% of stools; 20 = Small amount with most stools; 30 = Large amount (>50% of the stool content) 
(3) Stool consistency of most stools: 0 = Formed; 5 = Partially formed; 10 = Completely unformed 
(4) Number of stools per 24 h: 0 = 0-2; 5 = 3-5; 10 = 6-8; 15 = 9 or more
(5) Nocturnal stools (any episode causing wakening): 0 = No; 10 = Yes 
(6) Activity level: 0 = No limitation of activity; 5 = Occasional limitation of activity; 10 = Severe restricted activity.] 

Clinical remission at Week 8, as measured by the Mayo score;
Remission at Week 8, as measured by the PUCAI score; and
Mucosal healing at Week 8.
Other efficacy analyses were:
Clinical Response at Week 8 in subgroups based on baseline clinical characteristics (including duration of disease and extent of disease), baseline medications, and concomitant medication history;
Corticosteroid Use: change from baseline in average daily corticosteroid use at Weeks 30 and 54;
The proportion of subjects receiving any concomitant corticosteroids at baseline who at Week 54 are in remission and not receiving concomitant corticosteroids;
Immunomodulator use: change from baseline in average daily immunomodulator use at Weeks 30 and 54;
Development: changes from baseline at Weeks 30 and 54 in linear growth;
Changes from baseline at Weeks 2, 8, 30, and 54 in serum and urine bone metabolites;
Quality of Life: change from baseline in the IMPACT III score at Weeks 8, 30, and 54;
Global assessments of change at Week 8 (subject, parent/guardian, and physician);
Global assessment scores (subject, parent/guardian, and physician);
Partial Mayo Score over time;
PUCAI over time;
Change from baseline in the PUCAI; 
Change from Week 8 in the PUCAI;
Change from baseline in CRP; and
Histological scores from biopsy samples.
Randomisation and blinding methods
Randomisation was performed centrally in blocks of four, in a ratio of 1:1. Subjects and investigators were not blinded to treatment allocation.
Sample size
The sample size calculation was based on achieving <12% precision in estimating the true proportion of pediatric subjects in clinical response at Week 8 using a 95% CI. If the lower 95% CI did not contain 40%, then the sponsor concluded efficacy. The clinical response rate of 67% at Week 8 was assumed to be 67% based on the clinical response rate of all randomized adult subjects receiving 5 mg/kg infliximab in the ACT 1 and ACT 2 trials.
Statistical methods
Hypothesis tests were performed using the Cochran-Mantel-Haenszel test for stratified categorical data, the Chi squared test for data without stratification, and ANOVA for continuous variables.
Participant flow
A total of 60 subjects were included in the study, and 45 were randomised at Week 8: 22 subjects to q8w and 23 to q12w (Figure 7.1.4). There were 32 (53.3%) females, 28 (46.7%) males, 49 (81.7%) subjects were Caucasian, the weight range was 22.7 to 91.6 kg, height range was 108 to 193 cm, BSA range was 0.9 to 2.1 m2, and the age range was 6 to 17 years. 
Major protocol violations/deviations
There were no significant protocol deviations.
Baseline data
In the non responder group there was a higher proportion of Black subjects, but the randomised groups were similar in demographic characteristics. The treatment groups were similar in baseline disease characteristics. Fewer subjects were on high dose corticosteroids in the non responder group.


Results for the primary efficacy outcome
Clinical response occurred for 44 (73.3%) subjects and the 95% CI for response rate was 62.1% to 84.5%, which was within the sponsor’s predefined bound for concluding efficacy. The response rate was similar for all subgroups. 
Results for other efficacy outcomes
Clinical remission at Week 8 by the Mayo score occurred for 24 (40.0%) subjects and by the PUCAI score for 17 (33.3%) subjects. Mucosal healing at Week 8 occurred in 41 (86.3%) subjects. An endoscopy score of 0 at Week 8 occurred in 20 (33.3%) subjects. The median change from baseline to Week 8 in the Mayo score was -5.0. The median change from baseline to Week 8 in the partial Mayo score (without endoscopy) was -4.0. Physician and subject global assessments were better at Week 8 for 39 (70.9%) subjects and 34 (63.0%), respectively. Histological assessment of inflammation of Grade 0 was reported in 3/27 (11.1%) subjects that underwent evaluation at baseline and 12/27 (44.4%) subjects at Week 8. There was no significant difference between the groups in:
Improved PUCAI score at Week 30: eight (40.0%) subjects with q8w and four (19%) with q12w p=0.141
Improved PUCAI score at Week 54: eight (38.1%) subjects with q8w and four (18.2%) with q12w p=0.146
In the q8w group there was a median reduction in PUCAI score from baseline to Week 54 of 30.0 points, but no change from baseline in the q12w group. The median change from baseline to Week 54 in the Mayo score was -6.0 in the q8w group and 0.0 in the q12w group. The median change from baseline to Week 54 in the partial Mayo score (without endoscopy) was -3.0 for the q8w group and 0.0 for the q12w. Fourteen subjects in each group were on corticosteroids at baseline, and five (38.5%) of 13 in the q8w group evaluable at Week 54 were in remission without corticosteroids, compared with none of 13 in the q12w group. The median dose of immunomodulator decreased by Week 54 in the q8w group by 0.92 mg compared with no change in the q12w group. There was no change in CRP to Week 54 in either group. A total of 54 subjects completed the IMPACT questionnaire and the median baseline score was 108, the median change (improvement) to Week 8 was 15 but there was no change to Week 54. Three subjects were positive to antibodies to infliximab and there did not appear to be an effect on efficacy. IL-8 was quantifiable at baseline for 10 (20%) subjects and the median decrease in concentration at Week 8 was 34.2%. IL-12 was quantifiable at baseline for 35 (70%) subjects and the median increase in concentration to Week 8 was 5.8%. 
Median serum osteocalcin concentration increased by ~240% from baseline to Week 54, median bone specific alkaline phosphatase increased by 50%, and median N terminal propeptide of type I collagen by 80%. Median urine CTX-1 increased from baseline to Week 8 by 42.7%, DPD by 19.2% and PYD by 24.9%. 
[bookmark: _Toc241374312][bookmark: _Toc272414656][bookmark: _Toc290846281][bookmark: _Toc302302190]Analyses performed across trials (pooled analyses and meta analyses)
No pooled analyses or meta analyses were included in the dossier.
[bookmark: _Ref271126605][bookmark: _Toc272414657][bookmark: _Toc290846282][bookmark: _Toc302302191]Evaluator’s conclusions on clinical efficacy
Efficacy was demonstrated for Remicade (infliximab) for the treatment of UC in paediatric subjects aged 6 to 17 years. Treatment benefit was maintained for one year. The maintenance treatment regimen at 8 week intervals appeared to offer greater efficacy than the 12 week intervals. Although this was not statistically significant, it does support the q8w regimen over the q12w regimen.
The design of the pivotal clinical trial was in accordance with the PIP submitted to the EU. The design also was in accordance with published guidelines[footnoteRef:3] with respect to study population (inclusion/exclusion criteria) and outcome measures. The outcome measures specific to the paediatric population (growth and bone turnover) were also adhered to. Although the study was neither placebo nor comparator controlled, it appears that the study design had been discussed with the EU and approved.  [3:  European Medicines Agency, “Committee for Medicinal Products for Human Use (CHMP): Guideline on the Development of New Medicinal Products for the Treatment of Ulcerative Colitis (CHMP/EWP/18463/2006)”, 24 January 2008, Web, accessed 12 November 2012 <www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/ WC500003266.pdf>.] 

[bookmark: _Toc163441378][bookmark: _Toc196046495][bookmark: _Toc247691522][bookmark: _Toc314842505][bookmark: _Toc343516572][bookmark: _Toc344986064]Safety
[bookmark: _Toc272414659][bookmark: _Toc290846284][bookmark: _Toc302302193][bookmark: _Toc163441387]Studies providing evaluable safety data
[bookmark: _Ref268776745]Pivotal efficacy studies
There was one pivotal efficacy study: Study C0168T72.
Other studies evaluable for safety only
There were three studies evaluable for safety only: Study C0168T37, Study C0168T32 and Study C0168T46.
Study C0168T37 was an Extension of Study ACT 1 in subjects who responded: double blind placebo controlled until sites were unblinded, then the study was continued open label. The study included adults with moderately to severely active UC who had participated in Study ACT 1. The study treatments were either infliximab 5 mg/kg or 10 mg/kg every 8 weeks, or placebo that was discontinued after unblinding. A total of 364 subjects were enrolled in the main study and 149 participated in the extension: 31 (20.8%) continued to receive placebo, 118 (79.2%) received infliximab 5 mg/kg or 10 mg/kg. Thirty one (26.3%) subjects in the infliximab group discontinued, 16 (10.1%) because of AE. Of the 118 subjects in the infliximab group, there were 70 (59.3%) males, 48 (40.7%) females, and the age range was 18 to 77 years. Sixty one (51.7%) subjects were receiving immunomodulatory drugs and 64 (54.2%) received corticosteroids.
Study C0168T32 was an addendum report for an open label, three year extension of Study C0168T32. The study included subjects with polyarticular juvenile rheumatoid arthritis who had completed treatment in Study C0168T32 through to Week 44. A total of 78 subjects entered the open label phase, 36 received infusions through to Week 196, and 42 (53.8%) discontinued. There were 67 (85.9%) females, 11 (14.1%) males, 70 (92.1%) subjects were Caucasian, and the age range was from 4 to 17 years. The study treatment was infliximab 3 mg/kg to 6 mg/kg every 8 weeks in combination with MTX for up to 196 weeks.
Study C0168T46 was an open label extension of ACT 2, a randomised placebo controlled trial of infliximab in adults with UC. The study included subjects who had completed Study ACT 2; with UC, a Mayo score between 6 and 12 points and an endoscopy subscore of ≥2; concurrent treatment with at least one of: corticosteroids, AZA, 6-MP or 5-ASA; and either failed to successfully taper, tolerate or respond to corticosteroids, AZA, 6-MP or 5-ASA. A total of 364 subjects were enrolled in ACT 2, 142 were included in the study extension, 111 subjects were treated with infiximab, and 68 completed treatment. One subject in the placebo group received an infliximab infusion by mistake. There were 64 (57.7%) male subjects, 47 (42.3%) female, 105 (94.6%) subjects were Caucasian, and the age range was 20 to 73 years. The study treatments were infliximab 5 mg/kg or 10 mg/kg every 8 weeks, or placebo. After unblinding, subjects in the placebo arm were discontinued. Treatment duration was for up to 3 years.
[bookmark: _Toc241374318][bookmark: _Ref271196630][bookmark: _Toc272414662][bookmark: _Toc290846300][bookmark: _Toc302302194]Patient exposure
In Study C0168T72, 60 paediatric subjects were exposed to infliximab with a mean duration of follow up of 38 weeks and mean exposure of 29.4 weeks.
In Study C0168T37, 118 adult subjects were treated with infliximab 5 mg/kg or 10 mg/kg for an average of 105.9 weeks of treatment.
In Study C0168T32 open label extension, 78 paediatric subjects received at least one dose of infliximab, 53 subjects were treated for 124 weeks and, of these, 36 subjects were treated for 196 weeks
In Study C0168T46, 112 adult subjects were treated with infliximab 5 mg/kg or 10 mg/kg for a mean duration of 104 weeks.
[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc302302195]Adverse events
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc302302196]All adverse events (irrespective of relationship to study treatment)
Pivotal studies
In Study C0168T72, treatment emergent adverse events (TEAEs) were reported in 57 (95%) subjects. The most frequently reported TEAEs were: UC, 27 (45.0%) subjects; upper respiratory tract infection, 14 (23.3%); pharyngitis, 11 (18.3%); abdominal pain, 8 (13.3%); fever, 8 (13.3%); headache, 8 (13.3%); anaemia, 6 (10.0%) and coughing, 6 (10.0%).
Other studies
In Study C0168T37, AEs were reported by 104 (88.1%) subjects in the infliximab group and 29 (93.5%) in the placebo. Infections were more common in the infliximab group. Malignancies were reported in 3 subjects. PGA score 0 or 1 (normal or near normal) ranged from 88% to 98.0% through to Week 144. No subjects had colectomies or ostomies in the infliximab treatment group during the study extension. The proportion of subjects who did not use corticosteroids ranged from 81.7% to 93.3%. The mean number of UC related hospitalisations per 100 subject years of follow up was 19.4 in the placebo group and 4.2 in the infliximab. The mean number of UC related surgeries and procedures per 100 subject years was 3.2 in the placebo group and 0 in the infliximab.
In Study C0168T32 open label extension, 71 (91.0%) subjects reported at least one TEAE from Week 52 to Week 204. The most commonly reported AEs were: upper respiratory tract infection, 31 (39.7%); pharyngitis, 30 (38.5%); headache, 19 (24.4%); fever, 18 (23.1%); and rhinitis, 118 (23.1%).
In Study C0168T46, TEAEs were reported in 97 (86.6%) subjects in the infliximab group and 23 (76.7%) in the placebo. Abdominal symptoms and respiratory infections were the most commonly reported AEs.
[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc302302197]Treatment related adverse events (adverse drug reactions)
Pivotal studies
In Study C0168T72, TEAEs were reported in 20 (33.3%) subjects. The most frequently reported treatment related TEAEs were UC, 4 (6.7%) subjects; and dyspnoea, 3 (5.0%).
[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc302302198]

Deaths and other serious adverse events
Pivotal studies
In Study C0168T72, there were no deaths reported. Overall, 14 (23%) subjects reported SAEs (Table 3). Of the subjects randomised to maintenance treatment, SAEs were reported in 4 (18.2%) of the q8w group and 5 (21.7%) of the q12w. The most commonly reported SAE was UC, 9 (15.0%) subjects.
Table 3: Number of subjects with one or more serious TEAEs through Week 54 by WHOART system organ class and preferred term (Study C0168T72).
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Other studies
In Study C0168T37 there were no deaths during the study but one subject in the infliximab group died of lung adenocarcinoma after completion of the study. SAEs were reported in 29 (24.6%) subjects in the infliximab group and nine (29.0%) in the placebo. The pattern of SAEs in this adult population is quite different to that which would be expected in a paediatric population (Table 4).
Table 4: Number of subjects with one or more SAEs during the study extension by WHOART system organ class and preferred term in the study extension (Study C0168T37).
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Table 4 (continued): Number of subjects with one or more SAEs during the study extension by WHOART system organ class and preferred term in the study extension (Study C0168T37).
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In Study C0168T32 open label extension, there were no deaths reported. A total of 17 (21.8%) subjects were reported with SAEs. SAEs reported in more than one subject were: rheumatoid arthritis (4), arthritis (2), pneumonia (2), and infusion reaction (2).
In Study C0168T46, one subject in the infliximab 5 mg/kg group died from respiratory failure due to histoplasmosis at Day 463 of treatment. SAEs were reported in two (6.7%) subjects in the placebo group and 20 (17.9%) in the infliximab. Two subjects in the 5 mg/kg group and one in the 10 mg/kg group were reported with serious infections: pneumonia (2) and serious fever (1).
[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc302302199]Discontinuation due to adverse events
Pivotal studies
In Study C0168T72, thirteen (21.7%) subjects discontinued because of AEs: 4 (26.7%) of the subjects not randomised at Week 8, 3 (13.6%) in the q8w group and 6 (26.1%) in the q12w (Table 5). The most common AE leading to discontinuation was UC, 10 (16.7%) subjects.

Table 5: Number of subjects who discontinued study agent because of one or more TEAEs through Week 54 by WHOART system organ class and preferred term (Study C0168T72).
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Other studies
In Study C0168T37, discontinuation because of an AE occurred in 9 (7.6%) subjects in the infliximab group and 6 (19.4%) subjects in the placebo. The pattern of these AEs in the adult population is different to that which would be expected in a paediatric population (Table 6).
Table 6: Number of subjects who permanently discontinued study infusions because of one or more AEs during the study extension by WHOART preferred term (Study C0168T37).
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In Study C0168T32 open label extension, 11 (14.1%) subjects discontinued because of AEs. The commonest AEs were infusion syndrome (5) and pneumonia (2) (Table 7).

Table 7: Number of subjects who permanently discontinued study infusions because of one or more TEAEs from Week 52 to Week 204 by WHOART system organ class and preferred term (Study C0168T32).
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In Study C0168T46, 14 (12.5%) subjects in the infliximab group and none in the placebo discontinued because of AEs (Table 8).
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc302302200]Table 8: Number of subjects who permanently discontinued study infusions because of one or more AEs during the study extension by WHOART preferred term (Study C0168T46).
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Laboratory tests
[bookmark: _Toc272414669][bookmark: _Toc290846307][bookmark: _Toc302302201]Liver function
Pivotal studies
In Study C0168T72, 3 (5%) subjects were reported with an elevation in ALT.
Other studies
In Study C0168T37, 3 subjects had markedly elevated ALT or AST values, all of which returned to normal.
In Study C0168T32 open label extension, 9 (11.5%) subjects had elevated ALT.
In Study C0168T46, 3 (2.7%) subjects in the infliximab group were reported with elevated ALT, and 3 (2.7%) with elevated AST.
[bookmark: _Toc272414670][bookmark: _Toc290846308][bookmark: _Toc302302202]Kidney function
Pivotal studies
There were no reports of disordered renal function.
Other studies
There were no reports of disordered renal function.
[bookmark: _Toc272414671][bookmark: _Toc290846309][bookmark: _Toc302302203]Other clinical chemistry
Pivotal studies
Other than the subjects with elevations in ALT, there were no clinically significant changes in clinical chemistry parameters.
Other studies
There were no clinically significant abnormalities in other clinical chemistry parameters.
[bookmark: _Toc272414672][bookmark: _Toc290846310][bookmark: _Toc302302204]Haematology
Pivotal studies
There were 2 serious haematological events: anaemia (1) and neutropenia (1). A total of 7 (11.7%) subjects were reported with a decreased neutrophil count and 15 (25.0%) with a decreased lymphocyte count. A total of 10 subjects with decreased lymphocyte count were receiving immunomodulators.
Other studies
In Study C0168T32 open label extension, 9 (11.5%) subjects were reported with high white blood cell counts.
In Study C0168T46, 20 (18.0%) subjects in the infliximab group and 7 (23.3%) in the placebo were reported with a decreased lymphocyte count
[bookmark: _Toc302302205]AEs of Interest
Pivotal studies
A total of 5 (8.3%) subjects underwent colectomy during the study. A total of 31 (51.7%) subjects reported infections, most commonly respiratory system disorders, 14 (23.3%) subjects, and 22 (36.7%) subjects required oral or parenteral antibiotics. A total of 7 AEs were classified as serious infections. There were no reports of malignancy, central nervous system or peripheral demyelinating disorders, optic neuritis or seizures. No subjects with opportunistic infections or TB were reported. No subjects with CHF were reported.


Other studies
In Study C0168T32 open label extension, serious infections were reported in 7 (9.0%) subjects (Table 9). There were no reports of malignancy.
Table 9: Number of subjects with one or more treatment emergent serious infections from Week 52 through Week 204 by WHOART system organ class and preferred term (Study C0168T32).
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In Study C0168T46, 2 malignancies were reported in the 5 mg/kg group: prostate cancer (1) and breast cancer (1).
[bookmark: _Toc302302206]Immunologically mediated AEs
Pivotal studies
In Study C0168T72, 8 (13.3%) subjects reported infusion reactions: urticaria in one. There were no reports of anaphylaxis or shock. One subject discontinued because of an infusion reaction of cyanosis and dyspnoea. A total of 4 (7.7%) of 52 subjects tested for anti infliximab antibodies were positive. Nine (22.0%) of 41 subjects that were ANA negative at baseline were positive for ANA during the study. Two subjects became positive for anti dsDNA.
Other studies
In Study C0168T37, 11 (9.3%) subjects in the infliximab group reported infusion reactions compared with none in the placebo. None of the infusion reactions were typical of immunologically mediated reactions. No anaphylactic or delayed hypersensitivity reactions were reported. Of the subjects ANA negative at baseline, 24 (28.9%) subjects in the infliximab group and 1 (3.8%) in the placebo were positive at any time during the study. Of the subjects negative for anti dsDNA antibodies at baseline, 11 (11.2%) subjects in the infliximab group and none in the placebo were positive at any time during the study. A total of 11 (9.5%) subjects were positive for infliximab antibodies at any time.
In Study C0168T32 open label extension, 20 (47.6%) of 42 subjects that were negative for ANA at Week 52 were positive through to Week 204. A total of 4 (6.6%) of 61 subjects that were negative for anti dsDNA at Week 52 were positive through to Week 204. A total of 30 (39.5%) of 76 subjects with appropriate samples were positive for antibodies to infliximab at any time. In Study C0168T32 open label extension, infusion reactions occurred in 25 (32.1%) subjects, and serious infusion reactions occurred in 2 (2.6%) subjects. One subject (1.3%) was reported with a possible anaphylactic reaction.
In Study C0168T46, infusion reactions were reported in 25 (22.3%) subjects in the infliximab group. Two (1.8%) subjects reported urticaria (Table 10). There were no anaphylactic or delayed hypersensitivity reactions. A total of 29 (30.5%) of 95 subjects negative for ANA at baseline became positive at any time during the study. Twelve (12.1%) of 99 subjects negative for dsDNA at baseline became positive at any time during the study. Twenty one (18.9%) of subjects were positive for anti infliximab antibodies.
Table 10: Number of subjects with one or more infusion reactions during the study extension by WHOART preferred term (Study C0168T46).
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[bookmark: _Toc241374326][bookmark: _Ref272333048][bookmark: _Toc272414679][bookmark: _Toc290846317][bookmark: _Toc302302207]Post marketing experience
[bookmark: _Toc302302208]Post marketing data
A report was provided from a registry of children with IBD. A total of 1615 patients were entered into the registry and data were available for 1490. There were 929 (57.5%) males and 686 (42.5%) females. There were 67 (4.1%) patients aged <5 years, 325 (20.1%) aged 5 to 9 years, 998 (61.8%) aged 10 to 14 years, and 225 (13.9%) aged 15 to 16 years. A total of 469 children had been treated with infliximab, with 101 having received >20 doses. A total of 64 (14.7%) patients had at least one acute infusion reaction, none requiring hospitalisation (Table 11). One patient was reported with malignancy: Stage II Hodgkin’s disease in resected ileocaecal bowel. There was one death: cardiac arrhythmia associated with long QT syndrome.
Table 11: Infusion reactions (IBD Registry Interim Report, June 2010).
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[bookmark: _Toc302302209]Risk management plan
Infection and malignancy are the major concerns in the paediatric population. The sponsor proposes routine pharmacovigilance and additional surveillance through registries and long term safety follow up studies to address these risks in the paediatric population.
[bookmark: _Ref272333005][bookmark: _Toc272414680][bookmark: _Toc290846318][bookmark: _Toc302302210]Safety issues with the potential for major regulatory impact
[bookmark: _Toc272414681][bookmark: _Toc290846319][bookmark: _Toc302302211]Liver toxicity
There was a higher than expected rate of elevations in ALT. These elevations were transient and self resolved. However, elevations in ALT may indicate direct toxicity or alternatively reduced immunity to infections involving the liver.
[bookmark: _Toc302302212]Malignancy
The follow up time in the paediatric population is insufficient to determine the risk of developing HSTCL or other malignancies.
[bookmark: _Toc302302213]Seroconversion for ANA and anti dsDNA
The follow up time in the paediatric population is insufficient to determine the consequences of seroconversion for ANA and anti dsDNA.
[bookmark: _Toc302302214]Serious infections
Serious infections appear to be the most common SAE, other than UC itself.
[bookmark: _Toc241374328][bookmark: _Toc272414691][bookmark: _Toc290846329][bookmark: _Toc302302215]Evaluator’s overall conclusions on clinical safety
The predominant TEAEs and SAEs, unrelated to UC, were respiratory tract infections. In the clinical trials in the paediatric population there were no reports of opportunistic infections or malignancies. There was one malignancy (Hodgkin’s lymphoma) in the post marketing data and, considering this and the adult data, opportunistic infection and malignancy are clearly risks. There was a high rate of infusion reactions, ANA conversion and anti dsDNA conversion. There was a higher than expected rate of elevations in ALT but it is not clear whether this was related to concurrent immunomodulators and/or infections. There was a high rate of development of anti infliximab antibodies but little indication that these antibodies decreased efficacy or increased AE rates.
The duration of follow up (up to 46 weeks) for paediatric subjects with UC was adequate given the other paediatric indications and the other safety data that are available.
First round risk-benefit assessment
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref272160836][bookmark: _Toc272414693][bookmark: _Toc290846331][bookmark: _Toc302302217]First round assessment of benefits
The benefits of Remicade (infliximab) in the proposed usage are:
Efficacy was demonstrated for Remicade (infliximab) for the treatment of UC in paediatric subjects aged 6 to 17 years. 
Treatment benefit was maintained for one year. 
The maintenance treatment regimen at 8 week intervals appeared to offer greater efficacy than 12 week intervals.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref272160964][bookmark: _Toc272414694][bookmark: _Toc290846332][bookmark: _Toc302302218]First round assessment of risks
The risks of Remicade (infliximab) in the proposed usage are:
Increased risk of infections, particularly respiratory tract infections;
Increased risk of ANA conversion and anti dsDNA conversion;
A higher than expected rate of elevations in ALT;
A high rate of development of anti infliximab antibodies; and
An as yet undetermined rate of malignancy in the long term.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc272414695][bookmark: _Toc290846333][bookmark: _Toc302302219]First round assessment of risk-benefit balance
The risk-benefit balance of Remicade (infliximab), given the proposed usage, is favourable.
[bookmark: _Toc247691523][bookmark: _Toc314842507][bookmark: _Toc343516573][bookmark: _Toc184440295][bookmark: _Toc184444673][bookmark: _Toc196046503][bookmark: _Toc344986065]Clinical summary and conclusions
Remicade (infliximab) should be approved for:
Ulcerative colitis in Adults and in children and adolescents (6-17 years)
Remicade is indicated for the treatment of moderately severe to severe active UC in patients who have an inadequate response to conventional therapy.
[bookmark: _Toc255919423][bookmark: _Toc241374329][bookmark: _Toc270320087][bookmark: _Toc314842506][bookmark: _Toc343516574][bookmark: _Toc344986066]List of questions
[bookmark: _Toc272414702][bookmark: _Toc290846342][bookmark: _Toc302302227]Pharmacokinetics
1. The PIP submitted to the EMA included a simulation of PK in the paediatric population aged 2 to 6 years. Given that age was not a significant covariate in the population PK study included in the present submission, does the sponsor still intend to conduct this study? If so, then how will the simulation extrapolate to the younger age group?
[bookmark: _Toc272414704][bookmark: _Toc290846344][bookmark: _Toc302302228]Efficacy
The pivotal study was neither placebo nor comparator controlled. Had this study design been discussed with, and approved by, the EMA as part of the PIP?
Off label use in the 2 to 6 year population is a possibility given the extension of indications to the 6 to 17 year age group. How does the sponsor intend establishing efficacy in the 2 to 6 year age group, or alternatively, how does the sponsor intend managing off label use in this population?
[bookmark: _Toc272414705][bookmark: _Toc290846345][bookmark: _Toc302302229]Safety
Off label use in the 2 to 6 year population is a possibility given the extension of indications to the 6 to 17 year age group. How does the sponsor intend establishing safety and tolerability in the 2 to 6 year age group, or alternatively, how does the sponsor intend managing off label use in this population?
[bookmark: _Toc247691524][bookmark: _Toc314842508][bookmark: _Toc343516575][bookmark: _Toc196046504][bookmark: _Toc163441390][bookmark: _Toc344986067]V. Pharmacovigilance findings
[bookmark: _Toc247691526][bookmark: _Toc314842509][bookmark: _Toc343516576][bookmark: _Toc344986068]Risk management plan
The sponsor submitted a Risk Management Plan that was reviewed by the TGA’s Office of Product Review (OPR).
Safety specification
The sponsor provided a summary of Ongoing Safety Concerns, which are shown at Table 12.
Table 12: Ongoing Safety Concerns for Remicade.
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OPR reviewer comment:
The above summary of the Ongoing Safety Concerns is considered acceptable. 
Pharmacovigilance plan
Proposed pharmacovigilance activities:
The sponsor has provided details of the routine pharmacovigilance activities that will be undertaken for all of the Ongoing Safety Concerns. The sponsor’s routine pharmacovigilance practices include AE collection and single case processing, preparation of aggregate reports and conducting periodic medical review of aggregate post marketing data through intra and inter product signalling. Components of the sponsor’s routine surveillance program include making use of their worldwide safety database (SCEPTRE), the FDA AERS/SRS database and the World Health Organisation Vigibase database. The sponsor proposes to also undertake signal detection related to product quality and manufacturing. 
The sponsor has proposed to undertake additional pharmacovigilance activities for all of the important identified and potential risks and for all of the missing information except for: ‘safety profile in very young children’ and’ use during lactation’, for which only routine pharmacovigilance is proposed.
The sponsor’s proposed additional pharmacovigilance activities include a combination of additional surveillance through studies, including long term safety follow up studies, registries and an epidemiological study (KAISER) and enhanced follow up of routine pharmacovigilance activities through the use of questionnaires.
The sponsor has stated that the objective of their additional surveillance is to obtain additional safety data including long term safety data on infliximab use and the relevant safety concerns, to compare the incidence/reporting rate for these events over time and to assess the effectiveness of risk minimisation activities such as product labelling updates and educational activities. The sponsor further states that registries complement passive surveillance by providing more comprehensive and robust data on specific population(s).
OPR reviewer comment in regard to the pharmacovigilance plan and the appropriateness of milestones:
It is noted that each of the proposed studies/registries are ongoing. The sponsor was requested to provide information on whether there are any plans to implement any Australian studies in the Section 31 request. In response, the sponsor states that currently there are no registries planned to include Australian patients. Nevertheless, the sponsor states that the RESULTS UC (C0168T62) program collects long term safety data in adult subjects with UC who participated in the ACT 1 and ACT 2 studies, and in paediatric subjects with UC who participated in Study C0168T72. The C0168T37 ACT 1 study of infliximab in adult UC included 7 investigational sites in Australia and 2 investigational sites in New Zealand. All of these 9 sites participated in the RESULTS UC (C0168T62) program and included 34 subjects from Australia and 11 subjects from New Zealand.
On 23 September 2011, an extension into paediatric patients (6 years and older UC) for Remicade was approved by the FDA. The FDA determined that three post marketing studies were required (1-3 below), in addition to those proposed by the sponsor (4-7 below). These studies were required as the FDA determined that routine pharmacovigilance would not be sufficient to assess the known risk of HSTCL and the increased risk of SAEs in patients receiving higher doses of infliximab, such as opportunistic infections and congestive heart failure. Furthermore, the FDA also determined that only a clinical trial (rather than a nonclinical or observational study) will be sufficient to assess a known risk of SAEs in patients receiving higher doses of infliximab (see FDA required studies).
If this submission is approved, it is recommended that the sponsor provide to the TGA’s OPR, the protocols for the FDA required studies and sponsor proposed studies (Table 13). In addition, the sponsor should also provide a summary for each of these studies on how they are appropriately designed to further inform their assigned Ongoing Safety Concerns. Please consider factors such as study design, follow up duration and outcome measurements.
Table 13: FDA required and sponsor proposed post marketing studies.
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Risk minimisation activities
[bookmark: _Toc310855940][bookmark: _Toc247691527]Sponsor’s conclusion in regard to the need for risk minimisation activities
The sponsor has provided the following evaluation of the need for risk minimisation activities:
‘The infliximab SmPC provides up to date relevant safety and efficacy information to guide the physicians and patients in the appropriate use of the drug and, as such, is updated whenever necessary. TNFα antagonists are an extensively used class of drugs under close scrutiny by health authorities, health care professionals and consumers within the EU and around the world. Therefore, the relevant safety information provided in the infliximab SmPC is considered the routine and sufficient means for risk minimisation, with the exception of TB, infusion reactions associated with shortened infusion duration (in rheumatoid arthritis) and the long term safety in paediatric CD and UC patients.’
OPR reviewer comment:
The sponsor’s conclusions regarding the need for risk minimisation activities are acceptable. 
The sponsor has proposed to undertake additional risk minimisation activities for the following Ongoing Safety Concerns:
Important identified risks: Opportunistic infection;
Serious infection/sepsis (excluding OI and TB) and Tuberculosis;
Important potential risks: Infusion reaction associated with shortened infusion duration (in RA); and
Important missing information: Long term safety in paediatric CD and UC patients.
Potential for medication errors
The sponsor has provided the following discussion on the potential for medication errors: 
‘Infliximab treatment is to be initiated and supervised by qualified physicians experienced in the diagnosis and treatment of RA, IBDs, AS, PSA or PSO. Infliximab infusions should be administered by qualified healthcare professionals trained to detect any infusion related issues. Detailed instructions for use and handling of the product are provided in the SmPC. Therefore, the potential for drug administration errors is considered minimal. In addition, single doses of infliximab up to 20 mg/kg have been administered without toxic effect. To date, documented medication errors such as incorrect dosage, rate of administration, or technique in drug usage (that is, reconstituted incorrectly or administered without a filter) have not resulted in clinically serious sequelae.
The only available presentation for infliximab is single use vials containing 100 mg infliximab, thus no potential for medication errors due to different presentations exists. No know potential for name confusion with existing drugs is known for either the generic name or the trade name.’
OPR reviewer comment:
The sponsor discussion on the potential for medication errors is acceptable. Furthermore, the SmPC and PI contain a similar level of detail in the instructions for use of and handling/preparation and administration sections of the relevant documents.
[bookmark: _Toc314842510][bookmark: _Toc343516577][bookmark: _Toc344986069]VI. Overall conclusion and risk/benefit assessment
[bookmark: _Toc247691528]The submission was summarised in the following Delegate’s overview and recommendations:
[bookmark: _Toc314842511][bookmark: _Toc343516578][bookmark: _Toc344986070]Quality
There was no requirement for a quality evaluation in a submission of this type.
[bookmark: _Toc314842512][bookmark: _Toc343516579][bookmark: _Toc344986071]Nonclinical
There was no requirement for a nonclinical evaluation in a submission of this type.
[bookmark: _Toc247691530][bookmark: _Toc314842513][bookmark: _Toc343516580][bookmark: _Toc344986072]Clinical
Pharmacology
Population PK data were obtained from Study C0168T72, the pivotal efficacy study, and used in PK modelling and simulation analysis. That study included patients with moderate to severe UC and in one of the two study arms, patients received the proposed dose regimen of infliximab. A total of 562 observations were collected from 60 subjects. Samples were taken prior to each infusion at Weeks 0, 2 and 6 and 60 minutes after the final infusion. Additional samples were also collected at non infusion study Weeks 8, 54 and 62. 
Data obtained from Study C0168T72 were compared with PK data from previously submitted studies in adults with UC and a study in children with CD. Comparisons of median peak and trough serum concentrations were discussed in the sponsor’s clinical overview and are reproduced in Table 14.
Table 14: Summary of infliximab 5 mg/kg PK in the C0168T72, REACH, and ACT studies.
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Efficacy
Study C0168T72 was an open, randomised, parallel group study in which children and adolescents aged from 6 to 17 years with UC received an initial induction regimen of 5 mg/ kg infusion at Weeks 0, 2 and 6. Responding subjects were then randomly assigned 1:1 to maintenance treatment with either 5 mg/kg infliximab q8w through to Week 46 or 5 mg/kg infliximab q12w through to Week 42.
For enrolment, patients required a baseline Mayo score of 6 to 12, which equates to moderately to severely active UC. The Mayo score is a disease activity tool and was used in previously evaluated studies of infliximab in UC. Concomitant therapy with 5-ASA, 6-MP, AZA, or systemic corticosteroids was permitted and doses had to be stable prior to commencement of study. 
The primary outcome measure was the proportion of subjects in clinical response at Week 8. Secondary efficacy measures included: remission rate at Week 54, measured using the PUCAI score; clinical remission at Week 8 (by Mayo and PUCI scores); and mucosal healing at Week 8. Clinical response was defined as a decrease from baseline in the Mayo score by at least 30% and at least three points, with a decrease in the rectal bleeding subscore of at least 1 or a rectal bleeding subscore of 0 or 1. 
 Subjects who increased their dose of, or initiated treatment with corticosteroids, 6-MP, AZA, MTX or 5-ASA prior to Week 8 were treated as non responders. Loss of clinical response was defined as either an increase in the partial Mayo score of at least 2 points from the reference partial Mayo score at two consecutive visits at least 7 days apart, or an increase in the partial Mayo score of at least 3 points from the reference partial Mayo score at any scheduled or unscheduled visit. Clinical remission was defined as a Mayo score of ≤2 points, with no individual subscore more than 1; and including a rectal bleeding subscore of either 0 or 1. A target of >40% of patients to achieve a clinical response at Week 8 was set based on pooled data from the placebo groups in the ACT 1and ACT 2 studies which were conducted in adults. These studies were used as an “historical control”.
A total of 60 subjects were included in the study. The age range was from 6 to 17 years (median 14.5 years), weight range was from 22.7 to 91.6 kg (median 50.8 kg) and 46 (76.7%) patients had extensive disease. Median UC disease duration was 1.35 years (range 0-8.2 years). All subjects were receiving at least one concomitant therapy for UC and 32 (53.3%) were receiving immunomodulatory agents (mostly azathioprine or 6-MP). 
At Week 8, a clinical response had occurred for 44 (73.3%) patients (95% CI 62.1 to 84.5%). This was within the pre specified range for clinical response. Clinical remission at Week 8 by the Mayo score occurred for 24 (40.0%) subjects and by the PUCAI score for 17 (33.3%). Mucosal healing at Week 8 occurred in 41 (86.3%) subjects. Subgroup analyses for the primary efficacy criterion included: sex; race; age; severity, extent and duration of disease; weight and baseline concomitant medications. While the 95% CI for each of these subgroup analyses was not >40%, results were supportive of similar efficacy across subgroups.
A total of 45 of the subjects who had responded at Week 8 were randomised to maintenance either every 8 or 12 weeks. In the q8w group, there was a median reduction in PUCAI score from baseline to Week 54 of 30.0 points but no change from baseline in the q12w group. The median change from baseline to Week 54 in the partial Mayo score (without endoscopy) was -3.0 for the q8w group and 0.0 for the q12 w group. Overall, measures of clinical response were better for the q8w maintenance group than for the q12w group.
Safety
Data in children and adolescents were available from an addendum to a three year extension of a study in children and adolescents with polyarticular juvenile rheumatoid arthritis as well as from the pivotal study for this submission. A total of 36 children and adolescents received infliximab in clinical trial conditions for up to 196 weeks. In the pivotal study for this indication, the mean exposure for the 60 patients enrolled was 29.4 weeks. 
The major risks associated with infliximab, and other TNF-α inhibitors are: increased risk of infection, including TB and invasive fungal infections; autoimmune processes including demyelination and hepatitis; leukopaenia; neutropaenia; thrombocytopaenia and pancytopaenia; and an increased propensity to lymphoma and other malignancies. 
Of particular concern, there have been post market cases of HSTCL, a rare type of T cell lymphoma, in patients treated with TNF blockers including infliximab. All cases were reported in patients with CD or UC, the majority of who were adolescent or young adult males. This rare, aggressive T cell lymphoma is fatal. All of these patients had received treatment with azathioprine or 6-MP concomitantly with infliximab at or prior to diagnosis. 
In the pivotal study, 31 (51.7%) of patients reported infections, most commonly respiratory system disorders. A total of 7 serious infections were reported. There were no reports of malignancy, demyelinating disorders, seizures, TB or opportunistic infections. 
The concern regarding malignancy is a major safety issue for infliximab, particularly as it is not clear if the probability of developing malignancy increases with duration of exposure, and if so, what is the relative and absolute increase in risk of development of malignancy. There are some post market data regarding malignancy risk and that is considered in the RMP evaluation.
It is noted that the PI for Remicade in the US was updated in August 2011 and includes substantially more information regarding risk of malignancy than was proposed in the draft PI for this submission. 
[bookmark: _Toc314842514][bookmark: _Toc343516581][bookmark: _Toc344986073]Risk management plan
The RMP evaluator has noted that the sponsor has proposed to undertake additional risk minimisation activities for the following ongoing safety concerns: important identified risks: OI; serious infection/sepsis (excluding OI and TB) and tuberculosis; important potential risks: infusion reaction associated with shortened infusion duration (in RA); and important missing information: long term safety in paediatric CD and UC patients.
There was some concern about the possibility of off label use in children aged <6 years but, given the incidence of UC in this group is extremely low it was not considered necessary to conduct trials in that population. 
The proposed indication was approved in the US in September 2011. Additional cases of HSTCL and literature reports of an increased risk of SAEs, such as opportunistic infections and congestive heart failure, in patients receiving higher doses of infliximab led to the FDA requiring the sponsor to conduct three post marketing studies in addition to four other studies that the sponsor was also required to conduct. These studies are tabulated in the RMP evaluation and include a study to bank samples for future evaluation to identify genetic mutations and others biomarkers that predispose IBD patients to developing HSTCL.
The RMP evaluator recommended that the sponsor submit protocols for the post market studies to the OPR within TGA. The evaluator also recommended that: 
RMP Version 4.1, dated 30 November 2010, including the sponsor’s response to the Section 31 request for information/documents and any future updates, be imposed as a condition of registration; and
The sponsor provide timelines for the submission of documents, where required, to the TGA’s OPR for the pharmacovigilance activities and risk minimisation activities (education program) listed in the RMP evaluation.
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Risk-benefit analysis
Delegate considerations
The dose regimen proposed for children and adolescents with UC is the same as the regimen currently approved for adults with UC and is also the same as the regimen for adults, adolescents and children and adolescents with CD.  
The PK of infliximab in a paediatric population was assessed in the evaluation of the submission for treatment of Crohn’s disease in children and adolescents. This submission compared results from that study with a smaller population of children and adolescents with UC and also with adults with UC. As would be expected, children and adolescents with UC and CD had similar PK for infliximab. Compared to adults with UC, children and adolescents with UC had slightly higher serum concentrations after the initial infusion and slightly lower serum concentrations at later time periods (4 to 12 weeks). No notable differences in single dose PK parameters and terminal half life were observed between paediatric and adult patients with UC. 
The ACT 1 and ACT 2 studies were studies of infliximab in adults with moderately to severely active UC and are described in the current PI for Remicade. In these studies clinical response at Week 8 was the primary efficacy endpoint. The pooled clinical response rate in those studies was 66.9% for the 5 mg/kg infliximab dose regimen. In children and adolescents with moderately to severely active UC, the clinical response rate at Week 8 was 73.3% using the same dose regimen. Similar results were seen for assessment of maintenance over up to 54 weeks. The q8w regimen gave better results than the alternative q12w regimen of infliximab. 
Malignancy is major concern with infliximab, particularly it is not clear if the probability of developing a malignancy increases with duration of exposure, and if so, what is the relative and absolute increase in risk of development of malignancy. The extent of increased risk associated with concomitant use of immunomodulatory agents with infliximab is also unclear. Children and adolescents, particularly males are at increased risk of HSTCL. Modifications to the RMP for Australia will assist with further identification of the risks from use of infliximab in children and adolescents which may be of value in the future in identifying individuals at increased relative risks of these adverse events. The proposed educational material requires review and acceptance by the OPR.
I propose to approve the extension of indications for Remicade to include:
Ulcerative colitis in Adults and in Children and Adolescents (6 to 17 years)
Remicade is indicated for the treatment of moderately severe to severe active UC in patients who have had an inadequate response to conventional therapy.
Adherence to the current RMP should be a condition of registration. 
The advice of the ACPM is requested. 
Response from sponsor
1. Introduction
This document has been prepared in response to the Delegate’s request for ACPM advice received from the TGA on 13 February 2012 for the above mentioned Category 1 application.
The sponsor agrees with the Delegate's recommendation to approve the extension of indications for Remicade to include:
“Ulcerative colitis in Adults and in Children and Adolescents (6 to 17 years)
Remicade is indicated for the treatment of moderately severe to severe active UC in patients who have had an inadequate response to conventional therapy.”
2. Recommendation by Delegate – Changes to Draft PI
1. Clinical Trials - Define clinical response and clinical remission before results presented.
1. Precautions - Replace last part of paragraph on HSTCL.
1. Precautions - Identify REACH study as being conducted in children and adolescents with Crohn’s disease.
Applicant Response
The sponsor agrees to incorporate each of these three above mentioned changes and the draft PI has been updated.
3. Recommendations by RMP evaluator
To provide timelines for the submission of documents, where required, to the OPR for the below pharmacovigilance activities and risk minimisation activities (education program).
Request 1
Protocols for the FDA required studies and sponsor proposed studies, summary for each of these studies, study milestone and reporting timelines.
Applicant Response
The sponsor proposes the following timelines for submission of the documents detailed in the FDA approval letter for the paediatric UC supplement.[footnoteRef:4] [4:  Note that the sponsor proposes to distribute the final versions of these protocols or reports once agreement has been reached with the FDA on their contents. Additional time has been added to allow for this negotiation, however, we cannot guarantee that the FDA will provide agreement within the prescribed timelines, especially given past experience.] 

1. PMR#1: A study to bank samples for future evaluation to identify genetic mutations and other biomarkers that predispose IBD patients to developing HSTCL. Final Protocol Submission to TGA by December 2012 or when protocol design approved by FDA.
1. PMR#2: Expand the Paediatric IBD Registry (DEVELOP) to include paediatric patients with UC and indeterminate colitis. Protocol is currently available, as UC/IC patients were added to the registry with the last amendment. The number of these patients will double with the next registry amendment scheduled for later this year.
1. PMR#3: A safety and PK study as a substudy of the DEVELOP registry to evaluate whether trough concentrations at the time of loss of clinical response can be used to identify paediatric UC and CD patients who have low infliximab exposures and would benefit from a dose increase above that approved without increasing risk of SAEs. Final protocol submission of Substudy Protocol will be submitted to TGA by December 2012 or when FDA has approved protocol substudy design. With this next amendment, paediatric UC/IC patient number targets will be doubled to 2000 pts/1000 on Remicade (see PMR#2 above).
1. PMC#4: A survey of providers and patients during initial use of Remicade for UC that will evaluate whether the risks of HSTCL are being adequately communicated to and understood by the patients and/or their caregivers. Final Protocol Submission to TGA by September 2012 or when approved by FDA.
1. PMC#5: A study to develop, qualify and implement an improved anti drug antibody assay format with reduced sensitivity to product interference. Final Report Submission to TGA by December 2013 or when results acceptable to FDA. Note that no protocol will be created, but rather a report of the new assay along with its validation.
1. PMC#6: A study to reanalyse available samples from Study C0168T72 that have been banked frozen at -70°C to determine the presence of anti drug antibody using the new assay developed in PMC#5. Final Report Submission June 2013, final report will be provided to TGA by December 2013 or when results acceptable to FDA.
1. PMC#7: A study to analyse samples from the Paediatric IBD registry (DEVELOP) and PMR#3 (FDA required study 3) to determine the presence of anti drug antibody using the new assay developed in PMC#5. Final report will be provided to TGA by December 2015.
Request 2
Provide educational material for UC, such as presentation slide kits and/or printed materials, and patient’s materials to OPR for review.
Applicant Response
The sponsor proposes to provide these materials to the OPR within two months following approval of this application.
Request 3
Update paediatric educational program to include information on the risk of lymphoma and other malignancies, including HSTCL and also the increased risk of developing infections in children and need for immunisations to be up to date.
Applicant Response
The sponsor agrees to include this information in the paediatric educational program. The Australian addendum to the EU RMP has been updated to include this information.
Request 4
Implement the use of a patient alert card in Australia and provide it to the OPR for review.
Applicant Response
The sponsor considers that the use of a patient alert card in Australia is not required. The patient alert card is used in the EU to meet a specific EMA requirement. In Australia, the processes for preparing and administering Remicade to patients would make it unlikely that the patient would receive any alert card provided in packs. Remicade is typically reconstituted and diluted to form the solution for infusion by a hospital pharmacist or nurse, in a dedicated preparation area. This area is usually separate from the site of administration. The solution for infusion is then provided to the health care professional for administration to the patient. It is considered unlikely that a card would be retained from the pack during the preparation process and then passed on to the health care professional to be then subsequently provided to the patient.
The sponsor considers that other mechanisms in place provide a more effective communication of safety information to patients and parents of paediatric patients, including the CMI. In addition, patient material (in the form of a booklet), prepared by the sponsor, outlines the profile of the product and key safety information and is given to patients at the time of prescription by the physician. A copy of this booklet will be submitted to the OPR for review. Patients are also provided an opportunity to enrol in a patient support program. Upon enrolment they are also provided with this booklet in addition to other educational materials. Since it is unlikely that the patient will be handling the Remicade packaging, the sponsor considers that this is a more effective way of communicating key information to patients.
Request 5
Give consideration to requiring the sponsor conduct a study to evaluate the effectiveness of the Australian education program, specifically in relation to the risk of HSTCL. The sponsor should submit to the OPR a study protocol and information on how this study is appropriately designed to evaluate whether the risks of HSTCL are being adequately communicated by prescribers of Remicade. Study milestone and reporting timelines should also be submitted.
Applicant Response
The sponsor proposes to provide a study protocol, information on study design, study milestone and reporting timelines to the OPR within two months following approval of this application. The commitment to undertake this study has been incorporated into the Australian addendum to the EU RMP.
Request 6
Amend discrepancy in proposed Australian PI regarding observation time post infusion.
Applicant Response
The Sponsor agrees to amend this discrepancy. The Dosage and Administration section of the draft PI has been updated to:
“All patients administered Remicade are to be observed for at least one to two hours post infusion for side effects.”
This text is consistent with the Precautions section of the Australian PI and also with the EU SmPC.
The discrepancy originated from the way infusion reactions were defined in early and later clinical studies in the various indications for Remicade. For studies included in the original dossiers for CD and for early rheumatoid arthritis trials and many Phase 2 trials, an infusion reaction was defined as any AE occurring during or within 2 h of infusion. For all maintenance Phase 3 trials (that is, more than three doses of Remicade), due to increased experience with infliximab at this point, the definition was further refined to any AE occurring during or within 1 h of infusion. Hence, labels based on earlier studies typically defined infusion reactions – and thus the time a patient should be observed for these effects – as occurring up to 2 h post infusion, while later, larger Phase 3 trials defined infusion reactions as occurring up to 1 h post infusion. Given the latter, larger body of data now available, and to keep consistency with other major market Remicade labels and to maintain consistency within the Australian PI, the sponsor has updated this section to the statement above.
Request 7
Align the Australian PI with the SmPC and include information on colon carcinoma/dysplasia (in UC) in the Precautions, Malignancies and lymphoproliferative disorders section.
Applicant Response
The sponsor has updated the PI to include this SmPC text as recommended.
4. Delegate’s comment on PK
Page 4 of Request for ACPM Advice:
“Compared to adults with UC, children and adolescents with UC had slightly higher serum concentrations after the initial infusion and slightly lower serum concentrations at later time periods (4 to 12 weeks).”
Applicant Response
The sponsor proposes that this should be amended to the following:
“Compared to adults with UC, children and adolescents with UC had slightly lower serum concentrations following IV infusions of 5 mg/kg infliximab at Week 0, 2, 6 and every 8 weeks thereafter.”
Serum infliximab concentrations in paediatric UC patients (children and adolescents, Study C0168T72) were consistently lower compared to adult UC patients (studies ACT 1 and ACT 2) regardless of the periods of time.
5. Conclusion
In summary, Remicade is considered an effective treatment option in paediatric patients with UC and the sponsor agrees with the Delegate’s recommendation to approve the proposed indication.
Advisory committee considerations
The Advisory Committee on Prescription Medicines (ACPM), taking into account the submitted evidence of efficacy, safety and quality, agreed with the Delegate and considered this product to have an overall positive benefit-risk profile for the following indication:
For the treatment of moderately severe to severe active UC in adults or in children and adolescent (6 to 17 years) patients who have had an inadequate response to conventional therapy.
In making this recommendation the ACPM noted the absence of long term safety data in adults, children and adolescents aged 6 to 17 years and in children aged less than six years. This lack of evidence leads to a requirement for strict implementation of the post market monitoring to be set out in the RMP. 
The ACPM agreed with the Delegate on the proposed amendments to the PI and CMI. 
The ACPM agreed with the Delegate on the proposed conditions of registration and specifically advised on the inclusion of the following: 
Strengthening of the RMP to manage the safe use of this product.
Consideration of inclusion of Australian patients in the register that is in place in USA and Europe (C0168Z02).
Investigation into the safety signals of greater proportionate risk of malignancy in young males.
The ACPM emphasised ongoing concerns that the low numbers of HSTCL and high dropout rates for paediatric patients involved in clinical studies continues to impact on the generation of clear efficacy and safety evidence and encouraged the sponsor to work to address this issue.
The ACPM advised that the implementation by the sponsor of the recommendations outlined above to the satisfaction of the TGA, in addition to the evidence of efficacy and safety provided would support the safe and effective use of these products.
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Based on a review of quality, safety and efficacy, TGA approved the registration of Remicade containing infliximab for the new indication:
Remicade is indicated for the treatment of moderately severe to severe active UC in adults or in children and adolescents (6 to 17 years) patients who have had an inadequate response to conventional therapy.
The approved full indications now read as follows:
Rheumatoid Arthritis in adults
Remicade, in combination with methotrexate, is indicated for the reduction of signs and symptoms and prevention of structural joint damage (erosions and joint space narrowing) in:
patients with active disease despite treatment with methotrexate
patients with active disease who have not previously received methotrexate.
Remicade should be given in combination with methotrexate. Efficacy and safety in Rheumatoid Arthritis have been demonstrated only in combination with methotrexate.
Ankylosing Spondylitis
Remicade is indicated for the reduction of signs and symptoms and improvement in physical function in patients with active disease.
Psoriatic arthritis
Remicade is indicated for the treatment of the signs and symptoms, as well as for the improvement in physical function in adult patients with active and progressive psoriatic arthritis who have responded inadequately to disease modifying anti rheumatic drug (DMARD) therapy. Remicade may be administered in combination with methotrexate.
Psoriasis
Remicade is indicated for the treatment of adult patients with moderate to severe plaque psoriasis for whom phototherapy or conventional systemic treatments have been inadequate or are inappropriate. Safety and efficacy beyond 12 months have not been established.
Crohn’s Disease in Adults and in Children and adolescents (6 to 17 years)
Remicade is indicated for the treatment of moderate to severe Crohn’s disease, to reduce the signs and symptoms and to induce and maintain clinical remission in patients who have an inadequate response to conventional therapies.
Refractory Fistulising Crohn’s Disease
Remicade is indicated for reducing the number of draining enterocutaneous and rectovaginal fistulas and maintaining fistula closure in adult patients.
Ulcerative colitis in Adults and in Children and adolescents (6 to 17 years)
Remicade is indicated for the treatment of moderately severe to severe active ulcerative colitis in patients who have had an inadequate response to conventional therapy.

Specific conditions of registration applying to these therapeutic goods:
1. Details of the distribution of the drug including quantities and forms of products distributed and related batch numbers should be supplied on request while the drug remains on the Australian Register of Therapeutic Goods.
1. The implementation in Australia of the infliximab RMP version 4.1, dated 30 November 2011, included with the submission, and any subsequent revisions, as agreed with the TGA and its OPR.
[bookmark: _Toc344986076]Attachment 1.	Product Information
The following Product Information was approved at the time this AusPAR was published. For the current Product Information please refer to the TGA website at <http://www.tga.gov.au/hp/information-medicines-pi.htm>.
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Country

Submission Date

Approval Date

Approved Indication

European Union —
Centralised Procedure*

8 December 2010

21 February 2012

Remicade is indicated for treatment of severely active ulcerative
colitis, in paediatric patients aged 6 to 17 years, who have had an
inadequate response to conventional therapy including
corticosteroids and 6-MP or AZA, or who are intolerant to or have
medical contraindications for such therapies.

United States of
America

23 December 2010

23 September 2011

Remicade is a tumour necrosis factor (TNF) blocker indicated for:

Paediatric Ulcerative Colitis: reducing signs and symptoms and
inducing and maintaining clinical remission in paediatric patients
with moderately to severely active disease who have had an
inadequate response to conventional therapy.

Canada

28 January 2011

31 August 2011

Remicade (Infliximab) is indicated for:

reduction of signs and symptoms, induction and maintenance of
clinical remission, and induction of mucosal healing in paediatric
patients with moderately to severely active ulcerative colitis who
have had an inadequate response to conventional therapy (ie.
aminosalicylate and/or corticosteroid and/or an
immunosuppressant). The safety and efficacy of Remicade have not
been established in patients less than 6 years of age

Switzerland

9 May 2011

Evaluation in progress

New Zealand

Not yet submitted

N/A

N/A

* The rapporteur for the EU centralised procedure is Sweden and the co-rapporteur is Germany.





image4.jpeg
%RSE of »
Parameters Estimate ey BSV* (CV%)'
CL @day) 03% 22 w3
Vi) 307 38 96
V2@ 228 545 s
Q (L/day) 198 79.7 _
S](;xmlanonfo( BSV between CL and. G5 .
Body Weight Effect (on CL) 00711 2622 -
Albumin Effect (on CL) -175 316 L
Immunomodulator Effect (on CL) 0.16 746 2
Weight Effect (on V1) 113 109 -
Proportional residual variability (%) 524 133 -
Additive residual variability (ug/mL) 00565 602 -

* BSV: Between subject variability, calculated as (variance)***100%.

® CV%: Coefficient of variation expressed as percent.

CL(L/day)=0346x

V1(L)=3.07x

(Body Weight ]‘ B
50

00711

Body Weight - (
50





image5.jpeg
Screening  Induction Maintenance

| [
I 11
Week 0 2 6

PE]
Nonresponders
Dlsounlie: LOR. 10 mg/kg q8 wks—
L smokaaBwks |
infusions. Group |
Week 14— g8 weeks trough Week 46
Responders— [ }—|
5 mgkg a12 wks
Gi " -
Ry Week 18— q12 wleks through Week 42
PE = Primary endpoint < 8wks*
A = Randomization wa [ 0moko a8 he—
Loss of Response| 5 mg/g g8 whs —»

>Bwks®

DBL = Database lock
*From previous infusion

T





image6.jpeg
Subjects Not Subjects Randomized at Week 8

Randomized at Infliumab Tofliximab
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Subjects with 1 or more serious adverse
events 5(333%) 4(182%) 5(21.7%) 9 (20.0%) 14 (23.3%)
System-organ class/preferred term
Gastro-intestinal system disorders 4(26.7%) 2(9.1%) 3(13.0%) 5(11.1%) 9(15.0%)
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Infection viral 0(0.0%) 1(4.5%) 0(0.0%) 1(22%) 1(1.7%)
Respiratory system disorders 1(6.7%) 0(0.0%) 1(43%) 1(22%) 2(3.3%)
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‘Neutropenia 1(6.7%) 0(0.0%) 0(0.0%) 1(1.7%)
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132%)
0(0.0%)
0(00%)
1(32%)

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
1(32%)
0(0.0%)
0(0.0%)
1(32%)

1(3.2%)
0(0.0%)
1(.2%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
1(3.2%)
1(32%)
1(3.2%)
1(32%)

3 (25%)
1(0.8%)
1(0.8%)
1(0.8%)
0(0.0%)

2(1.7%)
2(1.7%)
1(0.8%)
0(0.0%)

2(1.7%)
1(0.8%)
1(0.8%)
2(1.7%)

1(08%)
1(08%)
0(0.0%)
1(08%)
10.
1(08%)
1(08%)
1(08%)
1(08%)
1(08%)
1(08%)
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Subjects Not Subjects Randomized at Week §

Randomized at Infliximab Infliximab
Week 3 Smgkgq8wks  5mgkgql2 wks Combined Total
Subjects treated” 15 2 23 45 60
Avg duration of follow-up (weeks) 98 504 46 475 380
Avg exposure (weeks) 51 410 343 376 294
Subjects who discontinued smdy agent
because of 1 or more adverse events 4(267%) 3 (13.6%) 6(26.1%) 9(20.0%) 13217%)
System-organ class/preferred term
Gastro-intestinal system disorders 3(200%) 6(26.1%) 7(15.6%) 10 (16.7%)
Colitis ulcerative 3(200%) 6(26.1%) 7(15.6%) 10 (16.7%)
Cardiovascular disorders, general 0(0.0%) 1(45%) 0(0.0%) 1(22%) 1(1.7%)
Cyanosis 0(0.0%) 1(45%) 0(0.0%) 1(22%) 1(1.7%)
Respiratory system disorders 0(0.0%) 1(45%) 0(0.0%) 1(22%) 1(1.7%)
Dyspnea 0(0.0%) 1(45%) 0(0.0%) 1(22%) 1(1.7%)
Skin and appendages disorders 0(0.0%) 145 0(0.0%) 122%) 1(1.7%)
Alopecia 0(0.0%) 1(45%) 0(0.0%) 1(22%) 1(1.7%)
‘White cell and res disorders 1(6.7%) 0(0.0%) 0(0.0%) 0(0.0%) 1(1.7%)
Neutropenia 1(6.7%) 0(0.0%) 0(0.0%) 0(0.0%) 1(1.7%)

* Data for subjects who stepped up are included according to the regimen received prior to step-up.
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Treated subjects in the study
extension

Avg weeks of follow-up
Avg weeks of treatment

Subjects who permanently
discontinued study infusions
because of an adverse event

WHOART preferred term
Colitis ulcerative
Braimn neoplasm benign
Cardiac failure
Chest pain substernal
Dyspnea
Infection the

Placebo Infliximab
31 18
5713 114.0
4838 105.9
6(19.4%) 9 (7.6%)
4(12.9%) 2(1.7%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
0(0.0%) 1(0.8%)
1(3.2%) 0(0.0%)
1(3.2%) 0(0.0%)
1(3.2%) 0(0.0%)
1(3.2%) 0(0.0%)
1(3.2%) 0(0.0%)
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Subjects treated in the open-label extension

Avg duration of follow-up (weeks)

Avg exposure (weeks)

Subjects who permanently discontinued study infusions because of an

adverse event

System-organ class/preferred term

Body as a whole - general disorders
Infusion syndrome
Anaphylactoid reaction
Chlls

Respiratory system disorders
Pneumonia
Coughing

Eye and vision disorders
Uveitis

Gastro-intestinal system disorders
Vomiting

Reproductive disorders
Pregnancy unintended

Resistance mechanism disorders
Fever

Skin and appendages disorders
Urticaria

Infliximab + MTX

78
1141

103.1

11 (14.1%)

7(9.0%)
5(6.4%)
1(1.3%)
1(13%)
3 (3.8%)

1(13%)
1(13%)
1(1.3%)
1(13%)
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Treated subjects in the study
extension

Avg weeks of follow-up
Avg weeks of treatment

Subjects who permanently
discontinued study infusions
because of an adverse event

‘WHOART preferred term

Rash

Infusion syndrome
Allergic reaction

Asthenia

Breast neoplasm malignant
Colitis ulcerative
Dermatitis

Eczema

Flushing

Infection fangal

Le syndrome

Muscle weakness

Prostate neoplasm malignant
Weight decrease

Placebo

30
652
558

0(0.0%)

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)

112
1111
101.4

14 (12.5%)

3(2.7%)
2(1.8%)
1(0.5%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)
1(0.5%)
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Subjects treated in the open-label extension
Ave duration of follow-up (wecks)

Ave exposure (weeks)

Subjects with 1 or more serious infections

System-organ class/preferred term
Respiratory system disorders
Pneumonia
Pharyngitis
Pneumonia lobar
Pulmonary infiltration
Respiratory tract infection
Skin and appendages disorders
Dermatitis
Intradermal reaction
Gastro-intestinal system disorders
Gastroenteritis
Musculo-skeletal system disorders
Arthritis
Resistance mechanism disorders

Inflixsmab + MTX
78
1141
103.1

7(9.0%)

4(5.1%)
2(2.6%)
1(13%)
1(13%)
1(13%)
1(13%)
2(26%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)
1(13%)




image14.jpeg
Treated subjects in the study
extension

Avg number of infusions
Total number of nfusions
Infusions with infusion reaction
Subjects with 1 or more infusion
reactions
WHOART preferred term
Prunitus
Flushing
Infusion syndrome
Rash
Injection site infiltration
Nausea
Chest pain
Dizziness
Fever
Headache
Hypertension
Throat tightness
Usticaria
Allergic reaction
Chills
Dyspnea
Edema peripheral
Erythema
Hypotension
Malaise
Paresthesia
Sept increased
Tachycardia

Placebo Infliximab
30 12
81 13.6
242 1525

1(0.4%) 52 (3.4%)

1(3.3%) 25(22.3%)

0(0.0%) 5(4.5%)

0(0.0%) 4(3.6%)

0(0.0%) 4(3.6%)

0(0.0%) 4(3.6%)

0(0.0%) 3(27%)

1(33%) 3(2.7%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 2(1.8%)

0(0.0%) 1(0.9%)

0 (0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)

0(0.0%) 1(0.9%)
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Frequency # Patients experiencing
Reaction (as check-off on form) (# occurrences) [ % reaction™**
Facial flushing 68 1.3% 38
Shortness of breath 20 04% 12
Chest pain 11 0.2% 9
Tachyeardia 7 0.1% 7
Headache 8 0.1% 7
Drop in blood pressure (=20 mm systolic) 9 0.2% 6
Desaturation 4 0.1% 4
TOTAL INDICATED REACTIONS 127 2.4%
Other Reactions (as written on form)**
Nausea/Vomiting/Abdominal Pain 18 03% 7 4
Hives/Rash 12 02% 11
Throat/Mouth Issues 7 0.1% 5
Temperature/Warm feeling 7 0.1% 6
Chest tightness 4 0.1% 1
Dizziness 4 0.1% 3
Facial Issues (itching/swelling/tightness) s 0.1% 4
Cough/Bronchospasm/Wheezing 4 0.1% 4
Chlls 2 0.04% 1
Blurred vision/Watery eyes 2 0.04% 2
Fatigue 1 0.02% 1
Fingers tingling 1 0.02% 1
Blood bressure 1ssues 2 0.04% 2
Pulse issues 1 0.02% 1
Penile paun/difficulty urinating 1 0.02% 1
TOTAL OTHER REACTIONS 71 1.3%

“For infiustons recatved from January 1, 2005-February 25, 2010 **Tallies reflect written responses fo question
‘other mfiusion reaction.” ***Patients experiencing move than one reaction are counted in all categories.
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Important Identified risks

Hepatitis B reactivation

Congestive heart failure
Opportunisticinfection

Serious infections/sepsis (excluding OI and TB)
Tuberculosis

Serum sickness (delayed hypersensitivity)
Haematologic reactions

SLE/lupus like syndrome

Demyelinating disorders

Lymphoma (excluding HSTCL)

Hepatobiliary events

Hepatosplenic T cell lymphoma

Intestinal or perianal abscess (in CD)

Serious infusion reactions duringa re-induction regimen
following disease flare

Important potential risks

Malignancy (excluding lymphoma)

Colon carcinoma/dysplasia (in UC)

Skin cancer

Pregnancy exposure

Infusion reaction associated with shortened infusion
duration (inRA)

Bowel stenosis, stricture or obstruction (in CD)

Important missing information

Long-term safety in adult patients with UC, PsA, or PSO
Long-term safety in paediatric CD and UC patients
Long-term safety in children

Safety profile in very young children (<6 years)

Use of drug duringlactation
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FDArequired studies

1

Astudy to bank samples for future evaluation to identify genetic mutations and
others biomarkers that predispose inflammatory bowel disease (IBD) patients to
developing Hepatosplenic T-Cell Lymphoma (HSTCL).

o

Expand the Paediatric IBD Registry (DEVELOP) to include paediatric patients
with ulcerative colitis (UC) and indeterminate colitis (IC).

Assafety and pharmacokinetic trial as a substudy of the DEVELOP registry to
evaluate whether trough concentrations at the time of loss of clinical response can
be used to identify paediatric UC and Crohn’s disease patients who have low
infliximab exposures and would benefit from a dose increase above that approved
withoutincreasing risk of serious adverse events.

Sponsor proposed studies

4

Asurvey of providers and patients duringinitial use of Remicade for UC that will
evaluate whether the risks of Hepatosplenic T-cell Lymphoma are being
adequately communicated to and understood by the patients and/or their
caregivers.

Astudy to develop, qualify and implement an improved adenosine deaminase
(ADA) assay format with reduced sensitivity to product interference.

Astudy to reanalyse available samples from trial C0168T72 thathave been
banked frozen at -70°C to determine the presence of ADA using the new assay
developed inPMC 5 (Sponsor proposed studies 5).

Astudy to analyse samples from the Paediatric IBD registry (DEVELOP) and
PMR 3 (FDA required studies 3) to determine the presence of ADA using the new
assay developed in PMC 5 (Sponsor proposed studies 5).
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C0168T72 REACH ACT
Median peak serum concentration during 115.1° 108.7° 131.6°
induction (ug/mL)?
Median trough serum concentration during 1.9 1.8 25
maintenance at
Week 30 (ug/mL)?
Median ty/, (days) 10.8° 10.7 17

a) Data is presented forthe 5 mg/kg q8w treatment group

b) At Week 2

c) Obtained from the confirmatory population PKanalysis.

d) Derived from data onlyin ACT1
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