
1 
 

Published 12 October 2020 1 

 

 
SMC2259 

ibrutinib 140mg, 280mg, and 420mg film-coated 
tablets (Imbruvica®) 
Janssen-Cilag Ltd 

 
 
 
04 September 2020 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
NHSScotland. The advice is summarised as follows: 
 

ADVICE: following a full submission assessed under the orphan medicine process 

ibrutinib (Imbruvica®) is accepted for restricted use within NHSScotland. 

Indication under review: in combination with rituximab for the treatment of adult patients 

with Waldenström's macroglobulinaemia. 

SMC restriction: for use in patients who have received at least one prior therapy 

Progression-free survival was longer in patients with Waldenström's macroglobulinaemia 

who received ibrutinib plus rituximab compared with placebo plus rituximab in a phase III 

study. 

This advice takes account of the views from a Patient and Clinician Engagement (PACE) 

meeting. 

 

This advice applies only in the context of an approved NHSScotland Patient Access Scheme 

(PAS) arrangement delivering the cost-effectiveness results upon which the decision was 

based, or a PAS/ list price that is equivalent or lower.  

 

Advice must be treated in strict confidence until published on the SMC website on 12 October 
2020. 
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Indication 
Ibrutinib in combination with rituximab is indicated for the treatment of adult patients with 

Waldenström's macroglobulinaemia.1 

Dosing Information 
The recommended dose of ibrutinib is 420mg once daily. Treatment should continue until 

disease progression or no longer tolerated by the patient. It is recommended to administer 

ibrutinib prior to rituximab when given on the same day. 

Ibrutinib should be administered orally once daily with a glass of water approximately at the 

same time each day. The tablets should be swallowed whole with water and should not be a 

broken, or chewed. Ibrutinib must not be taken with grapefruit juice or Seville oranges. If a 

dose is not taken at the scheduled time, it can be taken as soon as possible on the same day 

with a return to the normal schedule the following day. The patient should not take extra 

tablets to make up the missed dose. 

Moderate and strong CYP3A4 inhibitors increase the exposure of ibrutinib. The dose of 

ibrutinib should be reduced to 280mg once daily when used concomitantly with moderate 

CYP3A4 inhibitors. The dose of ibrutinib should be reduced to 140mg once daily or withheld 

for up to 7 days when it is used concomitantly with strong CYP3A4 inhibitors. The summary of 

product characteristics (SPC) includes further details regarding dose modification. 

Treatment with this medicinal product should be initiated and supervised by a physician 

experienced in the use of anticancer medicinal products. Refer to the SPC for further details.1 

Product availability date 
2 August 2019 

Ibrutinib has been designated as an EMA orphan medicine for treatment of 

lymphoplasmacytic lymphoma (EU/3/14/1264) and meets SMC orphan criteria. 

 

Summary of evidence on comparative efficacy 

 

Ibrutinib is a covalently binding inhibitor of Bruton’s tyrosine kinase (BTK). BTK is a signalling 

molecule of the B-cell antigen receptor (BCR) and cytokine receptor pathways. The BCR pathway is 

involved in the pathogenesis of several B-cell cancers.1 Ibrutinib is the first medicine to be licensed 

specifically for the treatment of Waldenström’s macroglobulinaemia. 

The submitting company has requested that SMC considers ibrutinib when positioned for use in 

patients who have received at least one prior therapy. 

Key evidence for this indication is from iNNOVATE, an international, multicentre, randomised, 

double-blind, phase III study. The study recruited adult patients who had a centrally confirmed 

diagnosis of Waldenström’s macroglobulinaemia (in accordance with the consensus panel of the 

Second International Workshop on Waldenström’s macroglobulinaemia [IWWM]) that was 
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symptomatic and required treatment (met ≥1 of the recommendations from the Second IWWM 

for requiring treatment), including first-line or after a relapse. Patients who had previously been 

treated with a regimen that included rituximab were required to have had a response that lasted 

for at least 12 months. Disease was required to be measurable defined as serum monoclonal IgM 

>0.5g/dL. Patients were required to have Eastern Cooperative Oncology Group (ECOG) 

performance status score ≤2, adequate haematologic, hepatic, and renal function and 

prothrombin time/international normalised ratio levels as defined in the protocol.2, 3 

Patients were randomised equally to receive ibrutinib 420mg daily (n=75) or placebo (n=75) until 

disease progression or unacceptable toxicity. Both groups received rituximab 375mg/m2 body-

surface area intravenous (IV) infusions at weeks 1 to 4 and 17 to 20. Patients were stratified 

according to their score on the International Prognostic Scoring System for Waldenström’s 

macroglobulinaemia at screening (low versus intermediate versus high), the number of prior 

regimens (0 versus 1 or 2 versus ≥3), and ECOG performance status score (0 or 1 versus 2). 

Patients in the placebo group could cross over to receive ibrutinib after disease progression (as 

confirmed by an independent review committee [IRC]).2, 3 

The primary outcome was progression-free survival (PFS) defined as the time from the date of 

randomisation to the date of first progression (assessed by an IRC based on the modified 

Consensus Response Criteria from the 6th International Workshop for Waldenström’s 

macroglobulinaemia) or death due to any cause, whichever occurred first. Efficacy analyses were 

performed in the intention-to-treat (ITT) population, which included all patients who underwent 

randomisation.2, 3 

Results for the primary and key secondary outcomes are included in Table 1. At the planned 

interim analysis (data cut-off 17 October 2017), median follow-up was 26.5 months. Median PFS 

was not reached for the ibrutinib plus rituximab group and was 20.3 months for the placebo plus 

rituximab group.2, 3 The primary outcome was statistically significant at the interim analysis 

therefore the secondary outcomes were tested in the following order as per the hierarchical 

testing procedure: overall response rate (at least partial response according to the modified 6th 

IWWM criteria), time to next treatment, rate of sustained improvements in haemoglobin levels, 

and proportion of patients with ≥3 points increase from baseline by Week 25 in the Functional 

Assessment of Chronic Illness Therapy – Fatigue (FACIT-Fatigue) subscale score. Overall survival 

was not planned to be tested at the interim analysis and was not formally tested at this point due 

to the low number of events.2, 3 An unpublished updated analysis was also conducted (data cut-off 

26 June 2018) and the median follow-up was 34.4 months. Results were similar at this time point. 

There was one additional PFS event (in the ibrutinib plus rituximab group).4 

Table 1: Primary and key secondary outcomes from iNNOVATE (data cut-off 17 October 2017)2, 3 

 Ibrutinib plus 

rituximab (n=75) 

Placebo plus rituximab 

(n=75) 

Primary outcome   

PFS events  14  42  

Median PFS (months) NE 20.3 

Hazard ratio (95% CI, p value) 0.20 (0.11 to 0.38), p<0.001 

KM estimated PFS rate at 12 months 93% 64% 
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KM estimated PFS rate at 30 months 82% 28% 

Key secondary outcomes   

ORRa 72% 32% 

Rate ratio (95% CI), p value 2.30  

(1.59 to 3.32), p<0.001 

Time to next treatment (months) NE 18.1 

Hazard ratio (95% CI), p value 0.10 

(0.04 to 0.23), p<0.001 

Rate of sustained improvements in 

haemoglobin levels (all patients)b 

73% 41% 

Rate ratio (95% CI) p value 1.77 

(1.31 to 2.40), p<0.001 

Proportion of patients with ≥3 points 

increase from baseline by Week 25 in 

the FACIT-Fatigue subscale score 

68% 55% 

Rate ratio (95% CI), p value 1.24 

(0.96 to 1.60), p=0.11 

Deaths n  4  6  

Median duration of overall survival  NE NE 

KM estimate of overall survival at 30 

months 

94% 92% 

aORR: overall response rate (including complete response, very good partial response, or partial response 

confirmed with 2 consecutive assessments). bDefined as haemoglobin improvement that was sustained 

continuously for ≥56 days without blood transfusion or growth factors which includes haemoglobin >110g/l 

with at least 5g/L improvement if baseline ≤110g/L or increase ≥20g/L over baseline. PFS: progression-free 

survival, NE: not estimable, CI: confidence interval, KM: Kaplan-Meier, FACIT-fatigue: Functional 

Assessment of Chronic Illness Therapy – Fatigue. 

 

Health Related Quality of Life (HRQoL) was assessed using the 13 item FACIT-Fatigue subscale 

assessing fatigue symptoms and impacts. This tool was designed to assess aspects of fatigue and 

tiredness in patients with cancer or other chronic diseases. A change of ≥3 points is considered 

clinically meaningful.5 Results are included in Table 1 above. Although improvements were 

observed in both groups a statistically significant difference between groups was not 

demonstrated.3 

 

For the primary outcome of PFS in the previously treated subgroup (n=82), relevant to the 

proposed position, the HR was 0.17 (95% CI: 0.08 to 0.36).2 Objective response rate in the 

previously treated subgroup was 73% in the ibrutinib plus rituximab group compared with 20% in 

the placebo plus rituximab group.3 

 

An unanchored matching-adjusted indirect comparison (MAIC) comparing placebo plus rituximab 

against physician’s choice (which comprised of a number of different treatments), in patients with 

previously treated Waldenström's macroglobulinaemia was undertaken. Individual patient level 

data (IPD) propensity score matching analysis was conducted to match patients who had received 
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at least one prior treatment from the control arm (placebo plus rituximab) of the phase III 

iNNOVATE study against patients from a retrospective cohort study of European patient records 

(Chart review) to represent physician’s choice of treatment. Matching was stratified by line of 

treatment. The estimated hazard ratio (HR) of placebo plus rituximab versus physician’s choice for 

PFS was then used to derive PFS for physician’s choice by applying it to the Kaplan-Meier data for 

the placebo plus rituximab group in the iNNOVATE study which were extrapolated using a 

parametric model in the economic base case analysis. The PFS HR for placebo plus rituximab 

versus physician’s choice was estimated as 1.37 (95% confidence interval [CI]: 0.70 to 2.66). 

 

Summary of evidence on comparative safety 

 

The European Medicines Agency (EMA) concluded that the safety profile of ibrutinib in patients 

with Waldenström's macroglobulinaemia is consistent overall with what is already known in 

ibrutinib-treated patients with chronic lymphocytic leukaemia/small lymphocytic lymphoma and 

mantle cell lymphoma. No new major safety concerns have been identified. The EMA noted a 

higher frequency of hypertension, also increasing in a time-on treatment-dependent manner, and 

the SPC has been updated with this information.3 

 

In the iNNOVATE study at the interim analysis (data cut-off 17 October 2017), the median duration 

of treatment was 25.8 months in the ibrutinib plus rituximab group and 15.5 months in the 

placebo plus rituximab group (rituximab was received until week 20). All patients had at least one 

treatment-emergent adverse event (TEAE) and these were considered treatment-related in 83% 

(62/75) of the ibrutinib plus rituximab group and 53% (40/75) of the placebo plus rituximab group. 

In the ibrutinib plus rituximab and placebo plus rituximab groups respectively, a grade 3 or higher 

TEAE was reported by 60% versus 61%, serious TEAE reported by 43% versus 33%, dose reduction 

due to TEAEs in 19% versus 0, and discontinuing therapy due to a TEAE in 5.3% versus 6.7% of 

patients.2 

 

The most frequently reported adverse events of any grade (that occurred in ≥20% of the patients 

in either treatment group and frequency differed between groups by ≥5 percentage points) in the 

ibrutinib plus rituximab group versus the placebo plus rituximab group were: infusion-related 

reactions (43% versus 59%), diarrhoea (28% versus 15%), arthralgia (24% versus 11%), nausea 

(21% versus 12%), anaemia (19% versus 29%), asthenia (16% versus 25%), fatigue (13% versus 

27%), headache (13% versus 23%) and IgM flare (8% versus 47%).2 Grade 3 or above adverse 

events that occurred more frequently in the ibrutinib plus rituximab group than the placebo plus 

rituximab group included hypertension (13% versus 4%), atrial fibrillation (12% versus 1%), 

neutropenia (9% versus 3%), and pneumonia (9% versus 3%).2 
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Summary of clinical effectiveness issues 

 

Waldenström’s macroglobulinaemia is a rare incurable B-cell cancer accounting for 1% to 2% of 

haematologic malignancies and is considered to be a lymphoplasmacytic lymphoma. This 

condition affects older patients and has a long disease trajectory with median overall survival 

ranging from less than 4 years to 12 years. There is no standard treatment pathway for 

Waldenström’s macroglobulinaemia and treatment is determined on an individual patient basis. 

First-line treatment generally includes chemotherapy in combination with rituximab. Treatment 

regimens include, for example, dexamethasone, rituximab and cyclophosphamide or 

bendamustine and rituximab if this is not suitable. Treatment at relapse may include an alternative 

chemoimmunotherapy regimen to that received first-line. High dose chemotherapy followed by 

autologous stem cell transplant (ASCT) may be appropriate for some younger patients with 

aggressive disease.3, 6  

 

Ibrutinib meets SMC orphan criteria. The submitting company has requested that SMC considers 

ibrutinib when positioned for use in patients who have received at least one prior therapy. Clinical 

experts consulted by SMC considered that ibrutinib would fill an unmet need, as efficacy of second 

or later lines of treatment are limited. 

 

The iNNOVATE study demonstrated significantly longer PFS in patients who received ibrutinib plus 

rituximab compared with placebo plus rituximab. Secondary outcomes including overall response 

rate, time to next treatment and rate of sustained improvements in haemoglobin levels also 

favoured ibrutinib plus rituximab over placebo plus rituximab. Overall survival data are immature 

and median overall survival has not been reached in either group. In the subgroup of patients who 

had previously received treatment, relevant to the proposed positioning, available results were 

consistent with the full population demonstrating benefit of ibrutinib plus rituximab over placebo 

plus rituximab.2, 3 The EMA considered that the primary outcome, sensitivity analyses and the 

majority of the secondary outcomes demonstrated a convincing benefit of ibrutinib plus rituximab 

over placebo plus rituximab and concluded that overall data are compelling and clinically 

relevant.3 

 

The EMA noted that the role of rituximab was unclear and that cross study comparisons did not 

indicate additive effect. However, they concluded that ‘rituximab it is a well-recognised treatment 

option due to its established monotherapy activity as well as a synergistic effect when combined 

with chemotherapy. Therefore the add-on strategy is deemed acceptable, from a regulatory 

perspective’.3 

 

Patients in the placebo plus rituximab group could crossover to ibrutinib after progression which 

could confound overall survival results. The marketing authorisation holder will submit data to the 

EMA on progression after next line of therapy (PFS2 or proxy) at the time of the clinical study 

report for the final analysis, expected June 2020. PFS2 data was requested due to the different 

duration of treatment across the groups and to evaluate whether there is an impaired effect on 
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response to next chemoimmunotherapy treatment after progression on ibrutinib. The majority of 

patients in iNNOVATE had ECOG performance status score of 0 or 1. The results of the study may 

be less generalisable to patients with a worse performance status. 

 

The comparator in the key study was rituximab monotherapy. Rituximab monotherapy is 

associated with lower response rates and a short duration of response than 

chemoimmunotherapy treatments. While no standard treatment exists for these patients, 

rituximab in combination with chemotherapy is likely to be the most relevant comparator for 

patients in NHSScotland, although other treatments are used. The submitting company presented 

a MAIC to provide data versus ‘physician’s choice’ which included a number of different 

treatments and can be considered a more relevant comparator for these patients than rituximab 

monotherapy. The MAIC was associated with limitations including that the analyses were 

unanchored, there was heterogeneity in the studies design, the MAIC was unable to fully adjust 

for all baseline patient characteristics, and there may be some additional prognostic factors and 

effect modifiers that have not been matched. Overall survival data were immature so it was not 

possible to include this outcome. Additional outcomes such as response rate, patient reported and 

safety outcomes were also not able to be included. Despite the limitations, the company’s attempt 

to adjust the comparator arm to be more representative of current treatments in NHSScotland 

seems reasonable. 

 

Clinical experts consulted by SMC considered ibrutinib to be a therapeutic advancement due to 

the response rates and PFS benefit. The use of intravenous rituximab in combination with oral 

ibrutinib may have service implications but patient numbers are expected to be low. 

 

Patient and clinician engagement (PACE) 

 

A patient and clinician engagement (PACE) meeting with patient group representatives and 

clinical specialists was held to consider the added value of ibrutinib, as an orphan equivalent 

medicine, in the context of treatments currently available in NHSScotland.  

The key points expressed by the group were: 

 Waldenström's macroglobulinaemia is a rare, incurable, debilitating and life-limiting type 

of blood cancer. Symptoms are likely to be severe including anaemia, bleeding, pain, 

infections, extreme fatigue, breathlessness, confusion and reduced mobility. The PACE 

participants highlighted that although this is a condition that generally affects older 

patients, it also occurs in younger age groups who may have young children. Symptoms 

impact on patients’ quality of life including their ability to perform daily activities, work, 

socialise, participate in family life and care for children. Being unable to work can have 

significant financial implications. 

 There is no standard treatment pathway for this patient group. Efficacy of second line 

treatments, usually chemoimmunotherapy, are limited. Older patients may be less able to 

tolerate initial treatments, and have no effective option at relapse. Chemoimmunotherapy 
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is associated with significant side effects and toxicity. Side effects are often severe, 

cumulative and may affect patients long-term. Typically patients cannot work during 

treatment. Inpatient hospital admission may be necessary to manage adverse effects such 

as neutropenic sepsis.  

 Ibrutinib is the first medicine to be licensed for this indication. In patients who respond to 

ibrutinib plus rituximab, improved disease control would be expected to lead to fewer 

disease-related symptoms and allow patients to feel well for longer. This may mean that 

patients could lead a more normal life, return to work, participate in family activities, go on 

holiday, have less reliance on family/carers, and overall improve their quality of life. 

 Ibrutinib is an oral treatment that can be taken at home. Outpatient hospital visits are 

required to receive rituximab but this is expected to be less frequent than those required 

for alternative treatment regimens. Ibrutinib is a well-tolerated medicine with a favourable 

side effect profile compared with chemoimmunotherapy. Patients report feeling well while 

receiving ibrutinib. 

 No significant service implications are expected. Haematology outpatient departments are 

familiar with using ibrutinib for other indications. 

Additional Patient and Carer Involvement 

We received a joint patient group submission from WMUK and Lymphoma Action, which are 

both registered charities. WMUK has received 15% pharmaceutical company funding in the past 

two years, including from the submitting company. Lymphoma Action has received 8.55% 

pharmaceutical company funding in the past two years, including from the submitting 

company. Representatives from WMUK participated in the PACE meeting. The key points of 

their submission have been included in the full PACE statement considered by SMC. 

Summary of comparative health economic evidence 

 

The company submitted a cost-utility analysis to evaluate ibrutinib plus rituximab versus rituximab 

monotherapy and physician’s choice of therapy for adult patients with Waldenstrom’s 

macroglobulenaemia who have had at least one prior line of therapy. The distribution of 

physician’s choice was informed by clinical expert opinion in Scotland. The time horizon for the 

analysis was 30 years. Mean age in the model was 65 years, despite the mean age in the main 

study, which also aligns with the Scottish population, being 70 years old.  

A 5-state Markov model was used, with health states including initial treatment, first subsequent 

therapy, second subsequent therapy, best supportive care (BSC) and dead. The cycle length was 4 

weeks and the perspective for the model was NHSScotland. 

In the analysis, patients received ibrutinib at the licensed dose of 400mg orally on a daily basis and 

375mg/m2 rituximab weekly for 4 consecutive weeks, followed by a second 4-weekly course after 

a 3 month break. A dose intensity adjustment was made on the basis of the iNNOVATE study. For 

ibrutinib patients, treatment discontinuation was modelled using data from the iNNOVATE study 
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and extrapolated using an exponential parametric model. For all other comparators, treatment 

was assumed to continue until progression or completion of the course of treatment. 

All patients enter the model in the initial treatment health state. Upon progression, 86% of 

surviving patients were assumed to receive a first subsequent line of therapy and the rest receive 

BSC. Upon further progression, it was assumed 70% would receive a further line of therapy. This 

was based on clinical expert opinion from England, despite Scottish expert opinion of substantially 

lower rates (37.5% and 17.5% respectively) being available.  

PFS data for the direct comparison of ibrutinib in combination with rituximab and rituximab 

monotherapy were taken from the iNNOVATE study. The exponential model was used for both the 

combination treatment and the rituximab monotherapy comparator based on clinical expert 

opinion but also the best statistical fit for ibrutinib. The PFS projection in the ibrutinib arm at 5 

years is similar to that projected in a published study of ibrutinib used as monotherapy. A 

propensity score matching (PSM) was used to match rituximab previously treated patients from 

iNNOVATE and patients from a published European cohort study which includes the UK. The HR 

(1.366 [95% CI: 0.701, 2.665]) from the PSM analysis was then used to derive the PFS curve for the 

physician’s choice comparator by applying the HR directly to the extrapolated PFS curve for 

rituximab monotherapy. The cost-effectiveness results versus physician’s choice are sensitive 

when the HR is varied across its confidence interval (table 3). The per cycle transition probability 

to further lines of treatment was derived from the published European cohort study with death 

censored and weighted using the patient distribution from iNNOVATE. Transition probabilities in 

the model were constant and independent of the number of previous lines of therapy or initial 

treatment. 

Data on overall survival from iNNOVATE were immature. Mortality for ibrutinib treated 

progression-free patients was modelled using general population UK life tables. The per cycle 

mortality rate, independent of line of therapy for the two comparators and for progressed 

ibrutinib plus rituximab patients, was again derived from the published European cohort study.  

Utility weights were derived based on EQ-5D-5L data for relapsed or refractory patients on 

treatment collected in a published study in chronic lymphoblastic leukaemia. Treatment 

dependent one-off utility decrements associated with adverse events were also applied at the 

start of the model. All patients who are not receiving BSC irrespective of the number of 

progressions or previous lines of treatment, incur the same utility weight.  

 

Aside from medicines costs and their administration, costs included cost of stem cell transplant, 

cost of routine follow-up, costs of managing adverse events, cost of unplanned resource use 

(management of hyperviscosity) and cost of terminal care. The cost of treatment-specific adverse 

events was applied as a one-off cost in the first cycle of the model. Follow-up resource use was 

assumed equivalent to that of relapsed or refractory chronic lymphoblastic leukaemia patients. 

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation in NHSScotland. Under the 

PAS, a simple discount was offered on the list price of ibrutinib. 
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Base case cost-effectiveness results with PAS are provided in table 2 below. 
 
Table 2: Base case results 

 Ibrutinib plus rituximab 
vs. rituximab 
monotherapy 

Ibrutinib plus rituximab vs. 
PC 

ICER (£/QALY) 24,595 28,170 

Abbreviations: ICER: incremental cost-effectiveness result; PC, physician’s choice; QALY, quality 
adjusted life years  

 

Key scenario analyses of ibrutinib plus rituximab versus rituximab monotherapy and physician’s 

choice are provided in table 3 below. The most substantial ICER changes resulted from varying the 

HR of rituximab monotherapy versus physician’s choice across its confidence interval and 

combination of scenarios. 

Table 3: Selected scenario analysis (with PAS) 

No Scenario ICER vs 
rituxomab 

ICER vs PC 

0 Base case 24,595 28,170 

1 Starting age of 70 (Scottish population) 23,151 27,134 

2 Using Weibull for ibrutinib plus rituximab PFS (similar to 
base case projections at 5 years (approx. 63%) and 
slightly lower than base case projection at 10 years 
(35% vs 38%)  

29,007 32,768 

3 Using log-logistic model to extrapolate PFS for 
rituximab monotherapy (best statistical fit) 

28,670 31,919 

4 Assuming equal progression-free mortality for all 
comparators (equal to mortality for PC) 

11,086 18,489 

5 Assuming pre-progression mortality in the ibrutinib plus 
rituximab arm as observed for ibrutinib treated patients 
in the 1118E study at 24 months follow-up  

21,604 26,059 

6 Using HR from lower 95% CI to derive PFS curve for PC 24,595 21,231 

7 Using HR from upper 95% CI to derive PFS curve for PC 24,595 41,170 

8 Using HR derived from ibrutinib monotherapy study 
MAIC to derive PFS curve for PC 

24,595 16,833 

9 Using a starting age of 70 to reflect the Scottish 
population, proportion of patients receiving 3rd and 4th 
line of treatment as per clinical expert opinion in 
Scotland (37.5% and 17.5%), using Weibull for ibrutinib 
plus rituximab PFS extrapolation and pre-progression 
mortality in the ibrutinib plus rituximab arm as 
observed for ibrutinib treated patients in the ibrutinib 
monotherapy study at 24 months follow-up 

38,241 36,759 

10 Using a starting age of 70, the proportion of patients 
receiving 3rd and 4th line of treatment is assumed to 
equal per clinical expert opinion from the ibrutinib plus 
rituximab (60% and 30%), an exponential fitting is used 

27,839 30,128 
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for ibrutinib plus rituximab PFS extrapolation as per 
Scottish clinical feedback, and pre-progression mortality 
in the ibrutinib plus rituximab arm is informed by the 
UK general population all-cause mortality 

Abbreviations: ICER: incremental cost-effectiveness result; PC, physician’s choice; QALY, quality 
adjusted life years  

 
The main limitations with the analysis were: 

 Lack of evidence to inform the direct comparison of ibrutinib plus rituximab with 

physician’s choice of treatment and uncertainty in the hazard ratio used in the derivation 

of the PFS curve for the physician’s choice comparator. Incremental cost-effectiveness 

results are sensitive to varying the PFS HR across its confidence interval.  

 Uncertainty in the long term projection of PFS for ibrutinib plus rituximab treated patients. 

Model projections at 5 years are consistent with the ibrutinib monotherapy study which 

the company used for external validation. Based on approximately 47 months follow-up 

data from this study, Scottish experts were asked to validate long-term projections. Due to 

the relatively older population in Scotland, experts expected 10-15% ibrutinib-treated 

patients to be progression-free at 10 years. In comparison, the company’s base case model 

predicted a 10-year progression-free survival rate of 38%. A small reduction in the long-

term PFS projections lead to an increased ICER (scenario 2). When combined with other 

model parameter changes (possibly more relevant to the Scottish population) and pre-

progression mortality data for ibrutinib, the ICER vs PC increased further (scenario 9). 

 Lack of evidence to inform overall survival, leading to the assumption of general population 

all-cause mortality for progression-free ibrutinib plus rituximab treated patients and 

constant mortality rate for all comparators regardless of number of previous lines of 

therapy and progression status. Using the same mortality rate for ibrutinib and all 

comparators lowered the ICER (scenario 4). 

 Health state utilities (including a utility increment associated with ibrutinib) and routine 

follow-up resource use assumed equal to those for ibrutinib-treated patients in a different 

indication (relapsed or refractory patients with chronic lymphoblastic leukaemia). Health 

state utility weights were assumed to remain unchanged (excluding BSC state) regardless 

of the number of previous progressions.  

 Assumed constant transition probabilities and mortality rate in progressed patients, 

independent of initial treatment type or number of previous lines of therapy. 

 Slight concern (minimal impact on the ICER) around the applicability of the model to the 

Scottish population (older with lower probability of receiving further lines of therapy). 

The Committee considered the benefits of ibrutinib in the context of the SMC decision modifiers 

that can be applied when encountering high cost-effectiveness ratios and agreed that the criterion 

for emergence of a licensed medicine as an alternative to an unlicensed product that is established 

in clinical practice in NHSScotland was satisfied. In addition, as ibrutinib is an orphan medicine, 

SMC can accept greater uncertainty in the economic case. 
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After considering all the available evidence and the output from the PACE process, the Committee 

accepted ibrutinib for restricted use in NHSScotland. 

 

Additional information: guidelines and protocols 

 

The British Committee for Standards in Haematology (BCSH) published updated Guidelines on the 

diagnosis and management of Waldenström macroglobulinaemia in 2014.7 This guidance 

recommends that only symptomatic patients who have relapsed following initial therapy should 

be treated, irrespective of evidence of serological disease progression. Symptomatic patients 

should be treated with a rituximab‐containing regimen if CD20 expression has been documented. 

The guidance recommends the following regimens as appropriate: fludarabine plus rituximab (FR); 

fludarabine plus cyclophosphamide plus rituximab (FCR); cladribine plus rituximab (Clad‐R); 

bendamustine plus rituximab (BR); dexamethasone plus rituximab plus cyclophosphamide (DRC). 

The choice of regimen should be guided by performance status, clinical features (including renal 

function), comorbidities, and potential candidacy for stem cell transplantation (SCT). The guidance 

also states that in some patients retreatment with the initial therapy may be appropriate. The use 

of bortezomib‐containing regimens is recommended as suitable in the relapse setting with weekly 

regimens being preferable due to the neurological toxicity associated with the biweekly schedules. 

The guidance recommend prophylaxis against herpes zoster reactivation. The BCSH guideline also 

highlights that alemtuzumab is a potential option in refractory disease and that surveillance for 

cytomegalovirus (CMV) reactivation is recommended.7 

The European Society for Medical Oncology (ESMO) published guidance on the treatment of 

Waldenström's macroglobulinaemia in 2018.6 This guidance recommends treatment with ibrutinib 

for patients who have relapsed within <1 year and between 1 and 3 years since treatment. In 

patients who are ineligible for treatment with ibrutinib consideration can be given to the use of an 

alternative rituximab-based combination. In patients who relapse >3 years after treatment with a 

rituximab-based regimen, consideration can be given to the use of an alternative rituximab-based 

combination: if rituximab with cyclophosphamide was used (DRC), rituximab with either 

bendamustine (BR) or bortezomib either with or without dexamethasone (BDR or VR) may be 

used. The ESMO guidance states that rituximab plus nucleoside analogues (FR, FCR) is an “active 

but also toxic combination and therefore should be used cautiously.” In patients who have a 

prolonged remission (>4 years) the reinstitution of a prior treatment regimen can be considered. 

The guidance also recommends that high dose therapy with autologous stem cell transplantation 

(ASCT) can be considered in select younger patients with aggressive disease who have either failed 

or are resistant to BTK inhibitors.6 

 

These guidelines pre-date the marketing authorisation for ibrutinib in combination with rituximab 

for treatment of adult patients with Waldenström's macroglobulinaemia. 
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Additional information: comparators 

 

No standard treatment pathway. Chemotherapy plus rituximab may be the most relevant 

comparator. 

 

Additional information: list price of medicine under review 

 

Medicine Dose Regimen Cost per year (£) 

ibrutinib 

 

rituximab 

420mg daily orally. 

 

375mg/m2 body-surface area intravenous infusion once 

weekly at weeks 1 to 4 and 17 to 20. 

Year 1: 67,117 

Subsequent 

years: 55,801 

Costs from BNF online on 03 March 2020. Costs calculated using the full cost of vials/ampoules 

assuming wastage. Costs for rituximab calculated using body-surface area 1.8m2. Costs do not take 

patient access schemes into consideration. 

 

Additional information: budget impact 

 

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 

budget impact template is provided in confidence to NHS health boards to enable them to 

estimate the predicted budget with the PAS.  

 

Other data were also assessed but remain confidential.* 

 

 

  

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf


14 

References 

1. Janssen-Cilag Ltd. Ibrutinib hard capsules (Imbruvica®). Summary of product 

characteristics. Electronic Medicines Compendium www.medicines.org.uk/emc/ Last updated: 

16/01/2020. 

2. Dimopoulos MA, Tedeschi A, Trotman J, García-Sanz R, Macdonald D, Leblond V, et al. 

Phase 3 trial of ibrutinib plus rituximab in Waldenström’s macroglobulinemia. New England journal 

of medicine. 2018;378(25):2399-410. 

3. The European Medicines Agency (EMA) European Public Assessment Report. Ibrutinib 

(Imbruvica®). 27 June 2019, EMEA/H/C/003791/II/0046. www.ema.europa.eu. 

4. Janssen-Cilag Ltd. iNNOVATE Post-hoc Analysis. 2019. 

5. Cella D, Eton DT, Lai J-S, Peterman AH, Merkel DE. Combining anchor and distribution-

based methods to derive minimal clinically important differences on the Functional Assessment of 

Cancer Therapy (FACT) anemia and fatigue scales. Journal of pain and symptom management. 

2002;24(6):547-61. 

6. Kastritis E, Leblond V, Dimopoulos M, Kimby E, Staber P, Kersten M, et al. Waldenström’s 

macroglobulinaemia: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. 

Annals of Oncology. 2018;29(Supplement_4):iv41-iv50. 

7. Owen RG, Pratt G, Auer RL, Flatley R, Kyriakou C, Lunn MP, et al. Guidelines on the 

diagnosis and management of Waldenstrom macroglobulinaemia. Br J Haematol. 2014;30(2):110–

115. Epub 2014/02/18. 

 

This assessment is based on data submitted by the applicant company up to and including  
17 July 2020. 
 
*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on 
guidelines for the release of company data into the public domain during a health technology 
appraisal: http://www.scottishmedicines.org.uk/About_SMC/Policy 

 

Medicine prices are those available at the time the papers were issued to SMC for consideration. 

SMC is aware that for some hospital-only products national or local contracts may be in place for 

comparator products that can significantly reduce the acquisition cost to Health Boards. These 

contract prices are commercial in confidence and cannot be put in the public domain, including via 

the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 

therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

file://///nhswfp01/data/SMC/Subs/2020/ibrutinib%20(Imbruvica)%20with%20PAS%202259/-%20DRAFT%20WORKING%20DOCUMENTS%20FOLDER/CLINICAL/www.medicines.org.uk/emc/
file://///nhswfp01/data/SMC/Subs/2020/ibrutinib%20(Imbruvica)%20with%20PAS%202259/-%20DRAFT%20WORKING%20DOCUMENTS%20FOLDER/CLINICAL/www.ema.europa.eu
http://www.scottishmedicines.org.uk/About_SMC/Policy
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operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 


