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DISCLAIMER  
Not a Substitute for Professional Advice 
This report is primarily intended to help Canadian health systems leaders and 
policymakers make well-informed decisions and thereby improve the quality of health 
care services. While patients and others may use this report, they are made available for 
informational and educational purposes only. This report should not be used as a 
substitute for the application of clinical judgment in respect of the care of a particular 
patient or other professional judgment in any decision making process, or as a substitute 
for professional medical advice. 
 
Liability 
pCODR does not assume any legal liability or responsibility for the accuracy, completeness 
or usefulness of any information, drugs, therapies, treatments, products, processes, or 
services disclosed. The information is provided "as is" and you are urged to verify it for 
yourself and consult with medical experts before you rely on it. You shall not hold pCODR 
responsible for how you use any information provided in this report. 
 
Reports generated by pCODR are composed of interpretation, analysis, and opinion on the 
basis of information provided by pharmaceutical manufacturers, tumour groups, and other 
sources. pCODR is not responsible for the use of such interpretation, analysis, and opinion. 
Pursuant to the foundational documents of pCODR, any findings provided by pCODR are 
not binding on any organizations, including funding bodies. pCODR hereby disclaims any 
and all liability for the use of any reports generated by pCODR (for greater certainty, "use" 
includes but is not limited to a decision by a funding body or other organization to follow 
or ignore any interpretation, analysis, or opinion provided in a pCODR report). 
 
 
 

FUNDING 
The pan-Canadian Oncology Drug Review is funded collectively by the provinces and 
territories with the exception of Quebec, which does not participate in pCODR at this 
time. 
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INQUIRIES  

Inquiries and correspondence about the pan-Canadian Oncology Drug Review (pCODR) should 
be directed to:  
 
pan-Canadian Oncology Drug Review 
154 University Avenue, Suite 300  
Toronto, ON  
M5H 3Y9 
  
Telephone:  613-226-2553  
Toll Free:  1-866-988-1444  
Fax:   1-866-662-1778  
Email:   info@pcodr.ca   
Website:  www.cadth.ca/pcodr  
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1 GUIDANCE IN BRIEF  

1.1 Introduction 

The objective of this review is to evaluate the safety and efficacy of ixazomib in 
combination with lenalidomide and dexamethasone (ILd) on patient outcomes compared to 
appropriate comparators in patients with multiple myelomas (MM) who have received at 
least one prior therapy. The funding request is for ILd for the treatment of adult patients 
with MM who have received at least one prior therapy. A previous pCODR review evaluated 
the safety and efficacy of ILd on patient outcomes compared to lenalidomide and 
dexamethasone (Ld) in patients with MM that had at least two prior therapies or one prior 
therapy and have high-risk cytogenetic features.1  The previous funding request was for 
adult patients with MM who have received at least one prior therapy and have high-risk 
cytogenetics or have received at least two prior therapies. The current review provided 
subsequent analysis results for overall survival and safety. 

Ixazomib is a novel, orally administered, proteasome inhibitor.1 The recommended starting 
dose of ixazomib is 4 mg (one capsule) administered orally once a week on Days 1, 8, and 
15 of a 28-day treatment cycle. Ixazomib in combination with Ld is administered until 
disease progression or unacceptable toxicity.1  

1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence  

One randomized double-blind, placebo-controlled trial (TOURMALINE-MM1) met the 
inclusion criteria.2 TOURMALINE-MM1 (MM1) was a phase III trial funded by Millennium 
Pharmaceuticals, a subsidiary of Takeda Pharmaceuticals. The aim of this trial was to 
examine the safety and efficacy of adding ixazomib to lenalidomide and dexamethasone 
(ILd) combination compared to lenalidomide and dexamethasone (Ld) combination alone 
on efficacy and safety outcomes in patients with relapsed, refractory or relapsed and 
refractory multiple myeloma (MM). The MM1 trial enrolled 722 patients from 26 countries 
across 4 continents with relapsed, refractory or relapsed and refractory MM that had at 
least one to three prior lines of treatment.3  Patients were randomized in a 1:1 ratio to 
receive ILd triple combination or Ld.4 Randomization was stratified according to the 
number of prior therapies (1 versus 2 or 3), previous exposure to proteasome inhibitors 
(exposed versus not exposed), and International Staging System disease stage (Stage I or II 
versus Stage III).2 Patients, investigators and the independent assessors were blinded to 
the treatment allocation. Patients were treated until disease progression or unacceptable 
toxicity.5  

The primary outcome of TOURMALINE-MM1 was progression-free survival (PFS) assessed by 
an independent review committee which was blinded to treatment allocation.4 

Key secondary outcomes included overall survival (OS) in intention-to-treat population 
(ITT). Other secondary outcomes included overall response rate, complete response rate 
plus very good partial response rate, duration of response, the time to disease progression, 
progression-free survival and overall survival in patients with high-risk cytogenetic 
abnormalities, safety, and change in global health status. Health-related quality of life in 
global health status was assessed by using the European Organization for Research and 
Treatment of Cancer Quality-of-Life Questionnaire–Core 30 module (EORTC QLQ-C30) and 
the myeloma-specific module (EORTC QLQ-MY20). The EORTC QLQ-C30 is a validated 
questionnaire for evaluation of the quality of life in cancer patients. 4 
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Efficacy Results  

In the first interim analysis of the TOURMALINE-MM1 trial, the hazard ratio (HR) for PFS of 
the ITT population was 0.74 (95% confidence interval [CI] 0.59-0.94, p=0.012) based on 129 
events in the ILd group compared to 157 events in the Ld group.4  The effect size was 
reduced at the second interim analysis which is a non-inferential PFS analysis (HR: 0.82, 
95% CI 0.67-1.00, p=0.055).  The first interim analysis for OS was conducted after a median 
follow-up of 15 months when 107 events had occurred and results were not significant (HR: 
0.90, 95% CI: 0.62-1.32, p=0.59). 1 The second interim analysis for OS was conducted after 
a median follow-up period of 23 months when 171 deaths had occurred. This was based on 
81/360 (23%) patients from the ixazomib arm and 90/362 (25%) patients from the Ld arm. 
The HR was 0.87 [95% CI: 0.64-1.18, p=0.36].  A subsequent analysis for OS was conducted 
following the second interim analysis after  deaths had occurred at  months follow-
up. (Non-disclosable information was used in this pCODR Guidance Report and the 
manufacturer requested this information not be disclosed pursuant to the pCODR 
Disclosure of Information Guidelines. This information will remain redacted until January 
31, 2020 or until notification by manufacturer that it can be publicly disclosed, whichever 
is earlier.)  The results were not statistically significant (HR= , 95% CI: , 
p= ) and the  OS benefit was % in the ILd arm vs. % in the Ld arm.6 (Non-
disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of 
Information Guidelines. This information will remain redacted until January 31, 2020 or 
until notification by manufacturer that it can be publicly disclosed, whichever is earlier.)  
Although the statistical boundary to reach significance (p <0.011) for OS was not met at 
this analysis, the trial will continue in a blinded fashion towards the final analysis at 486 
death events (expected in March 2020).4 

Based on results from the China Continuation study, conducted to fulfill regulatory 
requirements in China with the intention to assess consistency with the global 
TOURMALINE-MM1 study, Hou et al7 reported 67 PFS events (30 and 37 in the ILd and Ld 
arms respectively) and a 40% reduction in the risk of PFS in patients randomized to the ILd 
arm compared to Ld (HR 0.598, 95% CI: 0.367–0.972; p = 0.035).  For OS, there was a 58% 
improvement in patients randomized in the ILd group compared to the Ld group (HR 0.419; 
95% CI 0.242–0.726; p = 0.001). Notably, there was no statistical analysis plan for this 
study.    

A pooled analysis of the TOURMALINE-MM1 trial and China Continuation study conducted on 
a subgroup of Asian patients found that the median PFS was 7.3 months and 4.6 months in 
the ILd and Ld treatment groups respectively (HR=0.559, 95% CI no reported).  In addition, 
the median OS in the ITT was 25.8 months and 15.8 months in the ILd and Ld treatment 
groups, respectively (HR=0.346, 95% CI 0.196-0.611).8 

Safety Results 

Overall, the proportion of adverse events occurring ≥10% of patients in either the ILd group 
or the Ld regimen (all grades, grade 3 and grade 4) were similar at 23 months follow-up 
and at the latest analysis.2,6  

In the China Continuation Study, 38 (67%) and 43 (74%) patients reported grade ≥3 adverse 
events.  Thrombocytopenia, neutropenia and anemia were the most frequent grade 3/4 
adverse events.7 

In the pooled analysis of the TOURMALINE-MM1 trial and China Continuation study 
conducted on a subgroup of Asian patients, grade 3/4 treatment-emergent adverse events 
were reported in 74% of patients in the ILd group compared to 73% of patients in the Ld 
group.8 
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1.2.2 Additional Evidence  

See Section 3, Section 4, and Section 5 for a complete summary of patient advocacy group 
input, Provincial Advisory Group (PAG) Input, and Registered Clinician Input, respectively. 

Patient Advocacy Group Input  

One patient advocacy group, Myeloma Canada (MC), provided input on the pCODR 
submission of ixazomib (I) in combination with lenalidomide (L) and dexamethasone (d) 
submission for adult patients with multiple myeloma who have had at least one prior 
therapy.  

From a patient’s perspective, infections, followed by kidney problems, mobility, pain, 
fatigue, neuropathy, and shortness of breath are important aspects of myeloma to control. 
Patients with myeloma value disease control, prolonged life, remission, improved quality 
of life, fewer side effects and managing key symptoms, such as, infections, kidney 
problems, problems with mobility, pain, fatigue, neuropathy and shortness of breath. 
Myeloma Canada noted that cure would be the most important value, but patients 
understand there are no cures at the moment. The ability to work, followed by the ability 
to exercise, travel, volunteer, concentrate, conduct household chores, fulfill family 
obligations, and spend time with family are concerns associated with myeloma that impact 
or limit day-to-day activity and quality of life. Patients who responded to the survey 
questions noted disease control as the most important consideration followed by prolonged 
life and remission, and fewer side effects. Patients who had experience with ixazomib 
noted disease control as an expectation fulfilled, followed by prolonged life, remission, 
improved quality of life, fewer side effects than other treatments and enjoying a normal 
life. Patients also noted that ILd as providing an excellent quality of life (25% of 
respondents), followed by good (31.25% of respondents), very good (12.5% of respondents) 
fair (18.75% of respondents) and poor (12.5% of respondents). Of the patient respondents, 
50% noted that ILd improved their long-term health outlook, 12.5% noted that the 
treatment did not improve their long term health outcome and 37.5% of respondents noted 
that it was too soon to tell.  

Please see Section 3 for a summary of specific input received from Patient groups.  

Provincial Advisory Group (PAG) Input  

The Provincial Advisory Group includes representatives from provincial cancer agencies 
and provincial and territorial Ministries of Health participating in pCODR. The complete list 
of PAG members is available on the pCODR website (www.pcodr.ca). PAG identifies factors 
that could affect the feasibility of implementing a funding recommendation. 

Overall Summary 

Input was obtained from all nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact 
implementation of ixazomib for previously treated multiple myeloma: 

 Clinical factors: 

• Clarity on patients who would eligible for treatment 

• Sequencing of currently available treatment and upcoming treatments 

 Economic factors: 

• Potentially large prevalent patient population eligible for treatment 
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Please see Section 4 for a summary of specific input received from PAG.  

Registered Clinician Input 

Two joint clinician input submissions (Myeloma Cancer Research Network and DAC for 
Hematology, Cancer Care Ontario) were made from a total of nine clinicians. The 
registered clinicians provided input on ixazomib in combination with lenalidomide and 
dexamethasone for adult patients with multiple myeloma who have at least one prior 
therapy. 

Carfilzomib combination therapy was stated to be the most appropriate comparator for 
ixazomib. Clinicians agreed the clinical trial criteria were applicable to the Canadian 
context. There were several advantages of ixazomib being an oral therapy, including 
benefits for patients for whom traveling long distances to cancer centres is a challenge. 
Elderly patients were highlighted in particular as potentially benefiting the most from 
ixazomib, due to its oral formulation and tolerability.  

There was consensus that carfilzomib in combination with lenalidomide and 
dexamethasone would remain as the preferred proteasome inhibitor (PI) for patients in 
this setting. However, the choice of treatment (i.e., carfilozimib or ixazomib) is 
dependent on patient factors and preferences. Switching to a different PI upon 
progression, i.e., from carfilzomib to ixazomib, or vice versa, was not supported by the 
clinicians. Overall, ixazomib would most likely be considered as second-line treatment or 
for patients who received one to three prior treatments. An ideal sequencing path was not 
provided, as both clinician inputs highlighted the lack of currently available evidence to 
inform such a decision, and the complex nature of multiple myeloma. While carfilzomib, 
bortezomib and ixazomib were stated to be relatively interchangeable, their therapeutic 
profiles were acknowledged to affect their utility in practice.  

Please see Section 5 for a summary of specific input received from the registered clinician(s).  

Summary of Supplemental Questions   

The objective of the network meta-analysis (NMA) was to evaluate the relative efficacy 
and safety of ixazomib versus other selected regimens for the treatment of relapsed 
refractory multiple myelomas (MM) based on the outcome of progression free survival 
(PFS), overall survival (OS) and overall response rate (ORR).  A systematic search of 
EMBASE and PubMed/Medline using Ovid was performed along with searches on the 2016-
2017 European Hematology Association (EHA) and American Society of Hematology (ASH) 
conference websites.  The current NMA incorporated results from the second interim 
analysis for PFS and ORR and subsequent interim analyses for OS from the TOURMALINE 
MM-1 trial to perform an indirect comparison with other treatments of interest.9 

A total of 17 studies, including 13 peer-reviewed randomized controlled trials (RCTs) (from 
26 full text publications and 12 conference abstracts) and 4 observational studies (from 3 
full text publications and 1 conference abstract) were included in the analysis.  

Fifteen RCTs in the extended NMA network provided results for PFS including three 
observational studies.  

• ILd was associated with a statistically significantly improvement in PFS as compared to 
Ld, V, Dex and Pom-dex however statistically significantly shorter PFS compared to 
DVd and DLd.  

• There was no statistically significant difference in PFS for ILd compared to Vd, PVd, 
VLd, ELd, Cd or CLd.   
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Fifteen RCTs which included 13 treatment comparisons reported results for OS in the NMA 
extended network.   

• There was a statistically significant improvement in OS for ILd compared to Ld, V, Dex 
and Pom-Dex.   

• There was no statistically significant difference in OS for ILd compared to Vd, PVd, 
VLd, ELd, Cd, CLd, DLd and DVd.   

Seventeen studies which included 13 treatment comparisons reported results for ORR in 
the NMA extended network.   

• There was a statistically significant improvement in ORR for ILd compared to Ld, V and 
Dex.   

• While ORR was statistically significantly improved for ILd compared to CLd and DLd, 
the magnitude of effect for ORR was decreased.   

• There was no statistically significant difference in ORR for ILd compared to Vd, Pom-
Dex, PVd, VLd, ELd, Cd and DVd.   

The pCODR review team noted that the submitted NMA incorporated treatment regimens 
that are not reimbursed in the Canadian setting or anticipated to be reimbursed in the 
near future, namely panobinostat + bortezomib + dexamethasone and elotuzumab + 
lenalidomide + dexamethasone.  Upon exclusion of the trails (ELOQUENT-2 and 
PANORAMA1) that encompassed the aforementioned treatment regimes, the results of the 
NMA remained similar. Furthermore, the exclusion of ELOQUENT-2 and PANORAMA1 
showed tighter 95% CrIs.10 

Conclusions 

The NMA was conducted using a Bayesian framework. The results from the NMA 
demonstrated that ILd was associated with significantly improved PFS and OS compared to 
Ld, V, Dex, and Pom-Dex. Additionally, statistically significantly shorter PFS was reported 
when compared to DLd and DVd. In addition, there was a statistically significant 
improvement in ORR in favour of ILd compared to Ld, V, and Dex.  

The submitter noted that the network was not well connected and sparse, therefore only 
fixed effects models were conducted for this study. The inclusion of observational studies 
in the NMA extended network for PFS violates the assumption of homogeneity.  
Furthermore, there was heterogeneity across study populations due to different inclusion 
and exclusion criteria.  The sample size of the underlying studies may have contributed 
towards the imprecision of the estimates.  Thus, the width of the credible intervals was 
wide.  Therefore the results for PFS, OS and ORR should be interpreted with caution.  
Other outcomes of interest (e.g., health related quality of life and safety) were not 
explored in this NMA.  

See section 7.2 for more information. 
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1.2.3 Factors Related to Generalizability of the Evidence  

 

 Other 
populations 

No evidence was identified within the 
current review to support the used of ILd 
in the following populations: 
Waldenstrom’s macroglobulinemia, POEMS 
(polyneuropathy, organomegaly, 
endocrinopathy, monoclonal gammopathy, 
and skin changes) syndrome, primary 
amyloidosis, myelodysplastic syndrome, or 
myeloproliferative syndrome 

Is there evidence to support 
the use of ILd in patients 
with Waldenstrom’s 
macroglobulinemia, POEMS 
(polyneuropathy, 
organomegaly, 
endocrinopathy, monoclonal 
gammopathy, and skin 
changes) syndrome, primary 
amyloidosis, myelodysplastic 
syndrome, or 
myeloproliferative syndrome 

There is insufficient evidence to know the 
effectiveness of ILd in patients with of Waldenstrom’s 
macroglobulinemia, POEMS (polyneuropathy, 
organomegaly, endocrinopathy, monoclonal 
gammopathy, and skin changes) syndrome, primary 
amyloidosis, myelodysplastic syndrome, or 
myeloproliferative syndrome.   
The one exception would be plasma cell leukemia, as 
this is a rare disoLder managed in the same fashion as 
myeloma.  This regimen would be a reasonable 
consideration in this circumstance.   
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1.2.4 Interpretation  

Burden of Illness and Need 

Multiple myeloma is an incurable plasma cell neoplasm representing 1.3% of all new 
cancers in Canada.  In 2018, it is estimated that 2,900 Canadians were diagnosed with 
myeloma with 1,450 patients dying from myeloma.11 The median age at diagnosis is 69 
years with a slight male preponderance. Although there is significant heterogeneity within 
myeloma, the age-standardized five-year net survival rate for Canadian patients is 42%.11 

With better understanding of the biology of multiple myeloma, it is now widely accepted 
that effective early combination novel therapies should be embraced early and 
continuously while paying attention to side effect profile. Alkylators, immunomodulatory 
agents (IMiD, proteasome Inhibitors (PI), and monoclonal antibodies are the 4 main 
“currently” available/approved classes of chemotherapeutics in Canada. An agent from 
different therapeutic class is often used in combination with an agent from another in 
conjunction with steroids such as dexamethasone to enhance efficacy.  

Regardless of the choice and duration of initial therapy, myeloma will eventually relapse 
in the vast majority and further therapy will be required. There is no single clear choice of 
therapy in relapsed and/or refractory myeloma. The choice of chemotherapy considers 
the: 1) outcomes with the regimens used in prior lines of therapy, 2) condition of the 
patient, 3) expected tolerance of adverse effects, 4) availability of treatment options, and 
5) personal and geographical considerations.  

Taken together, patients will ultimately receive all possible available effective 
chemotherapeutic options sooner or later and in various combinations subject to early 
mortality. It is important to emphasize that the use of effective, superior and safe 
combination therapy early is preferred as opposed to “saving them for later”. In general, 
the former approach leads to better PFS, OS and health-related quality of life.  

It is within this context that ixazomib in combination with lenalidomide and 
dexamethasone for relapsed myeloma is assessed at the Clinical Guidance Panel. Within 
the pCODR framework of reviews, the reviewers identified one Randomized Control Trial 12 
addressing the submitter, Takeda Canada’s request for funding. 

 

Interpretation 

 Overall 12 

The identified randomized trial comparing lenalidomide and dexamethasone with ixazomib 
(ILd) or placebo (Ld) for patients with relapsed and refractory myeloma, demonstrating a 
statistically and clinically significant improvement in progression-free survival (PFS) with 
the addition of ixazomib to lenalidomide and dexamethasone ILd (0.74 95% CI 0.59-0.94, 
p=0.01) with a median follow-up of 14.8 months. This finding was published as the “final” 
analysis in the New England Journal of Medicine. Following this publication, an additional 
analysis for PFS was performed with a median follow-up of 23 months – which 
demonstrates a smaller PFS benefit (0.82 95% CI 0.67-1.0, p=0.0548). 13 With the longer 
follow-up time, data from IA2 suggest that there is less certainty in the estimate of PFS 
benefit with ixazomib.  However, the absolute difference between ILd and Ld remains >4 
months and clinically significant. PFS is considered a clinically important and valid primary 
endpoint in studies of myeloma therapy where an absolute improvement of >4-6 months is 
considered clinically meaningful from a patient’s perspective. Overall survival (OS) remains 
an important endpoint in myeloma studies but the use of subsequent lines of therapy in 
this incurable malignancy often makes it difficult to discern an OS benefit from one line of 
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therapy. The trial did not demonstrate an OS benefit with ILd at the first or second 
planned interim analysis. A recent analysis based on a median follow up of  months also 
demonstrated no statistically significant benefit for OS. The Final analysis for OS is still 
outstanding. (Non-disclosable information was used in this pCODR Guidance Report and 
the manufacturer requested this information not be disclosed pursuant to the pCODR 
Disclosure of Information Guidelines. This information will remain redacted until January 
31, 2020 or until notification by manufacturer that it can be publicly disclosed, whichever 
is earlier.) 

Tolerability 

The addition of ixazomib to lenalidomide and dexamethasone was reasonably well 
tolerated in this trial, with manageable toxicity and no obvious detrimental impact on 
quality of life (by EORTC QLQC30 and MY20 scales) nor improvements. 

Comparative Therapies 

There are several recent drug therapies for relapsed myeloma that have been 
demonstrated in randomized trials to improve PFS when added to lenalidomide (Revlimid) 
and dexamethasone (Ld). These include intravenous (IV) carfilzomib (CLd), IV elotuzumab 
and IV daratumumab. Additionally, in the front-line setting, the addition of IV bortezomib 
to lenalidomide and dexamethasone (VLd) has been shown to improve overall survival in 
one randomized trial. It is unclear which triple therapy regimen is superior, but it is clear 
that a triple therapy combination is superior to only dual therapy in both front line or 
relapsed settings. Direct randomized comparisons between these various regimens are 
unlikely to take place in the setting of relapsed myeloma, although the CLd and VLd 
regimens are being compared in the front-line setting. Carfilzomib and dexamethasone has 
been compared to bortezomib and dexamethasone in a randomized trial in the relapsed 
setting.14  Similarly CLd has been compared to Ld at the time of relapse.15 In both of these 
studies, the carfilzomib regimen demonstrated superiority in both PFS and OS. No direct 
comparisons of these regimens with ixazomib-containing or three-drug regimens have 
being evaluated. 

A Network Meta-Analyses (NMA) was provided by the submitter13 to compare ILd with 
relevant comparators, the results are to be interpreted with caution given the limitations 
of the available data. Ultimately, NMA seeks to ascertain indirectly which agent is 
superior. However, in the care of patients with myeloma, a “new” medication is not a 
replacement for another, rather an additional option for care. Based on the presented 
indirect evidence, DVd and DLd are superior to CLD which is in turn superior to ILD with 
respect to PFS and OS. As such and based on the opinion of the CGP, the preferred 2nd line 
choice is likely either DVd or DLd based on efficacy, followed by carfilzomib/dex as 3rd 
line. This means that ILd cannot be used as 2nd line, as this would disqualify the use of a 
daratumumab combination in the later line.  Additionally, ILd may not be used in third line 
as patients may have a progressed on both lenalidomide and bortezomib, making them 
ineligible for this therapy. This does not however imply that ixazomib has no therapeutic 
value especially in a disease where multiple relapses occur. The CGP agrees that the 
added value of ILD is in its convenience of oral dosing, distinguishing it from other proven 
three-drug combinations involving lenalidomide and dexamethasone in terms of patient 
convenience, acceptance, quality of life and resource utilization (“chair time”). This 
would be valuable in those patients who cannot travel to receive IV therapy and/or who 
are intolerant to daratumumab and/or carfilzomib as either 2nd or 3Ld line in specific 
cases. Currently, one would use Pom/dex as the last line as there are less restrictions on 
its funding and can still be considered in patients with resistance to lenalidomide. 

The sequencing of therapies may also be determined based on what combinations are 
funded provincially.  The standard approach is to maximize a particular regimen before 
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switching to the next.  This may affect the choices available to patients once resistance 
occurs.  

1.3 Conclusions  

The Clinical Guidance Panel concluded that there may be a net overall clinical benefit to adding 
ixazomib in combination with lenalidomide and dexamethasone (ILd) in the treatment of relapsed 
and refractory myeloma, with 1-3 prior lines of therapy and regardless of cytogenetic risk profile. 
This is based on one high-quality randomized controlled trial that demonstrates a clinically and 
statistically significant benefit in progression-free survival as compared to the previous standard 
regimen of lenalidomide and dexamethasone (Ld), with a manageable adverse event profile and a 
convenient oral route of administration. Notably, a second interim analysis for PFS performed 
subsequent to the data from the published manuscript demonstrates a smaller PFS benefit to 
ixazomib. With the longer follow-up time, data from IA2 suggest that there is less certainty in the 
estimate of PFS benefit with ixazomib.   

Nonetheless, the CGP acknowledges that ixazomib represents an important therapeutic option 
(given its oral nature and weekly dosing). In particular, it may be the preferred option by patients 
and/or clinicians looking to utilize an oral proteasome inhibitor in the care of patients with 
relapsed myeloma.  

In making this conclusion, the Clinical Guidance Panel also considered that: 

• Other drugs have been studied in combination with lenalidomide and dexamethasone to treat 
relapsed and refractory myeloma, including carfilzomib and daratumumab which has 
previously been reviewed by pCODR and other drugs (e.g. elotuzumab) which have not yet 
been reviewed by pCODR in this setting. Given the absence of direct comparisons, it is not 
clear that one of these agents is superior to another, and in particular it is not clear whether 
ixazomib or other agent’s currently reimbursed (eg. Daratumumab or carfilzomib combination 
agents) is the more efficacious agent of the two. A Network meta-analysis was presented to 
help determine the comparative efficacy of ixazomib combination therapy compared to these 
relevant therapies. A number of limitations were identified in the presented results and 
therefore caution must be used in interpreting these results as discussed.  

• Treatment with ixazomib in combination with lenalidomide and dexamethasone (ILd) could 
reasonably be restricted to patients whose disease is not demonstrably clinically refractory (as 
opposed to biochemical progression) to lenalidomide (including lenalidomide maintenance 
therapy) or a proteasome inhibitor.  

• It would be reasonable to allow clinicians to cautiously select patients with hepatic or renal 
dysfunction or with poor performance status to access this treatment, recognizing that such 
patients would have been ineligible for the key trial but might still benefit from this therapy. 

• Induction, stem cell transplant, plus post-transplant consolidation and/or maintenance 
treatment is considered one line of therapy. 

• Patients who were eligible for transplant and who progress on induction therapy prior to 
transplant would be eligible for ixazomib combination therapy if clinically appropriate. The 
issue regarding ILd re-induction prior to a planned transplant cannot be answered with the 
provided data. 

• There is insufficient evidence to know the effectiveness of ILd in patients with Waldenstrom’s 
macroglobulinemia, POEMS (polyneuropathy, organomegaly, endocrinopathy, monoclonal 
gammopathy, and skin changes) syndrome, primary amyloidosis, myelodysplastic syndrome, or 
myeloproliferative syndrome.  The one exception would be plasma cell leukemia, as this is a 
rare disorder managed in the same fashion as myeloma.  This regimen would be a reasonable 
consideration in this circumstance.   
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• The CGP agreed that it is reasonable to use ILd in the following patients as long as patients 
still have sensitivity to both a proteasome inhibitor and lenalidomide: 

o Patients previously treated with other combination therapies such as 
daratumumab/bortezomib/dexamethasone 

o Patients previously treated with bortezomib or lenalidomide maintenance post 
autologous stem cell transplant 

o Patients who received more than 3 lines of prior therapy 
o Patients who have been treated with lenalidomide/dexamethasone in the first-line 

setting and progress. 

• If a patient is already on triplet therapy (e.g., carfilzomib/lenalidomide/dexamethasone, 
lenalidomide/dexamethasone), responding and tolerating the regimen, the CGP agreed that 
there would be no reason to switch to ILd aside for patient preference.  Furthermore, there is 
insufficient data to support one triplet regimen after the other, at the present time. 

• The CGP noted concerns for indication creep and noted the following: 
o It is unlikely that a patient in fourth or fifth line therapy would still be sensitive to 

both lenalidomide and bortezomib.  If resistance has occurred, then ILd would not be 
considered based on the current level of evidence and the inclusion and exclusion 
criteria of the trial 

o At the present time, there is insufficient evidence to support the use of ILd in the first 
line setting.  

o In patients with minor biochemical progression of multiple myeloma while receiving 
lenalidomide/dexamethasone in the second-line setting or during lenalidomide 
maintenance post autologous stem cell transplant, there is evidence that supports 
triplet therapy.  Consequently, ILd would be a reasonable consideration should minor 
biochemical progression occur.  

• The CGP noted a number of requests to guide the sequencing of currently available agents in 
this setting. The CGP agreed that there is insufficient data to know the appropriate 
sequencing of these drugs in the first or second line setting. Furthermore, there have not been 
any randomized controlled trials to determine whether or not there is preference for a 
particular proteasome inhibitor or other novel agent (i.e., ixazomib, carfilzomib, or 
daratumumab) and whether or not ixazomib is equivalent or superior to carfilzomib or 
daratumumab. Additionally, any proposed sequencing of myeloma therapies is likely biased 
due to current funding of medications and combinations which has been provincially 
determined. It would be impossible to disentangle the preferred sequencing based on data and 
clinical judgement as opposed to availability. That being said, the CGP note that the preferred 
2nd line choice is either DVd or DLd followed by carfilzomib/dex as 3rd line. The added value 
of ILd is in its convenience of oral dosing, distinguishing it from other proven three-drug 
combinations involving lenalidomide and dexamethasone in terms of patient convenience, 
acceptance, quality of life and resource utilization (“chair time”), particularly in those 
patients who cannot travel to receive IV therapy and/or who are intolerant to daratumumab 
and/or carfilzomib as either 2nd or 3Ld line in specific cases. 

• The CGP agreed that if there is excess toxicity to ILd, then a clinician could either treat with 
Id alone, or switch to CLd if the patient is still sensitive to a proteasome inhibitors. Similarly, 
for patients still sensitive to proteasome inhibitors, but unable to tolerate carfilzomib, it 
would be appropriate to consider ILd. 
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2 BACKGROUND CLINICAL INFORMATION  

This section was prepared by the pCODR Lymphoma/Myeloma Clinical Guidance Panel. It is not 
based on a systematic review of the relevant literature. 

2.1 Description of the Condition 

Multiple myeloma is an incurable plasma cell neoplasm that represents 1.3-1.5% of all new cancers 
in Canada with an estimated 2900 new cases annually with 1,450 patients dying from myeloma.11 
The median age of diagnosis is 69 years with a 5-year overall survival estimated at 42%.11 
 
The morbidity and mortality from myeloma stem from direct and indirect effects of the malignant 
plasma cells and its monoclonal protein. The diagnosis of symptomatic multiple myeloma 
(myeloma that necessitates treatment) is made based on the International Myeloma Working 
Group (IMWG) recommendations 16. Specifically, one must document Clonal bone marrow plasma 
cells ≥ 10% and any one of the following: 1) Hypercalcemia, 2) Renal insufficiency, 3) Anemia, 4) 
Bone lesions or 5) Clonal bone marrow plasma cells ≥ 60%, Involved: uninvolved serum free light 
chain ratio ≥100 or > 1 focal lesions on MRI studies.  
Without effective therapy, the illness results in a significant decrease in quality of life and is 
universally fatal. The management of symptomatic myeloma is reliant on effective systemic 
chemotherapy and supportive measures (pain control, antibiotics, kyphoplasty, radiation therapy, 
dialysis and psychosocial supports). The median survival of symptomatic myeloma has significantly 
improved over the last 20 years with concurrent improvements in Health Related Quality of Life 
(HRQOL) 17-20. Improvements in outcomes, including overall survival have been predominantly 
attributed to improvements in chemotherapeutics 18,21. 

2.2 Accepted Clinical Practice 

Based on understanding of myeloma biology and clinical observations, there has been a paradigm 
shift in the “philosophy” of symptomatic myeloma chemotherapeutic management. Previously, 
there has been a reluctance to use more effective medications or medication combinations sooner 
and/or upfront 22. Rather, clinicians were saving therapeutic options in the relapsed and/or 
refractory setting. This approach was rational when the chemotherapeutics “tool-box” was 
limited, less efficacious and was associated with significant side effect profile. However, with 
better understanding of biology such as clonal tiding 23-26, emergence of more targeted therapies 
27, indirect data from multiple randomized trials 28, it is now widely accepted that effective early  
combination novel therapies should be embraced early and continuously while paying attention to 
side effect profile.  
 
The optimal chemotherapeutic management of symptomatic myeloma remains elusive. Radiation 
therapy remains supportive and reserved for management of pain and localized symptomology 
from plasmacytomas (localized myeloma). Given that myeloma is incurable, patients will 
ultimately receive all possible effective chemotherapeutic options. However, there remains no 
consensus on the optimal sequencing of effective therapies.  
 
There are 4 main “currently” available/approved classes of chemotherapeutics in Canada include: 
1) Alkylators such as melphalan, cyclophosphamide, liposomal doxorubicin, 2) Immunomodulatory 
agents (IMiD) such as thalidomide, lenalidomide and pomolidomide, 3) Proteosome Inhibitors (PI) 
such as bortezomib and carfilzomib, and 4) Monoclonal antibodies such as daratumumab. 
 
In principal, an agent from different therapeutic class is often used in combination with an agent 
from another. All these combinations are often employed in conjunction with steroids such as 
dexamethasone to enhance efficacy. The current chemotherapeutic management can be 
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conceptualized as follows in Transplant eligible and ineligible patients with symptomatic 
myeloma: 
 

 
 
 
Various combinations of chemotherapeutics are utilized at each stage with the chemotherapeutic 
goal of suppressing the malignant clone(s), achieving complete remission and maintaining the 
remission/suppression, while paying attention to chemotherapeutic side effects 29.   
 
Taken together, a strategy of early, effective and continuous therapy result in better outcomes of 
Overall Survival 28, Progression Free Survival 1 & 2 28, HRQOL 30,31 and possibly economics 32 than a 
strategy of intermittent therapies based on symptoms. 

 
For fit patients, an autologous stem cell transplant (ASCT) can be considered as part of the initial 
therapy of myeloma and substantially improves life expectancy.  However, the toxicity of this 
treatment precludes its use in less fit patients.  Choosing the appropriate patients for ASCT is at the 
discretion of the treating physician and approximately half of patients are transplant eligible. Prior 
to receiving high dose melphalan chemotherapy conditioning for the transplant, three or four cycles 
of systemic induction therapy is used to control the disease, improve the health of the patient, and 
clear the bone marrow to allow for easier stem cell collection. In Canada, induction is usually with 
bortezomib, cyclophoaphamide and dexamethasone. Patients receive one or sometimes two cycles 
of high dose chemotherapy with stem cell rescue as part of front line treatment. Following stem 
cell transplant, further consolidation therapy is sometimes given; an indefinite course of 
maintenance therapy with lenalidomide or bortezomib is often given with the intent to prolong 
remission duration and survival. 33,34 The administration of induction therapy, high dose 
chemotherapy with autologous stem cell transplant, and post-transplant consolidation and/or 
maintenance therapy is all considered as being part of first-line treatment. 

Current standard frontline systemic therapy regimens in Canada for transplant-ineligible patients 
include combinations of bortezomib with an alkylating agent (melphalan or cyclophosphamide) and 
a corticosteroid; or lenalidomide and dexamethasone.35 While recent evidence supports the use of 
bortezomib, lenalidomide and dexamethasone as a standard 3-drug frontline regimen, this 
combination has not yet been evaluated by pCODR and is not yet routinely available in most 
jurisdictions.36 

Regardless of the choice and duration of initial therapy, myeloma will eventually relapse in the vast 
majority and further therapy will be required.  There is no single clear choice of therapy in relapsed 
and/or refractory myeloma. The choice of agents used in this setting will depend on the outcomes 
with the regimens used in prior lines of therapy, the condition of the patient, the expected tolerance 
of adverse effects, and the availability of treatment options.  Although patients are often not 
offered therapy with drugs that have been part of a regimen to which the disease has become 
refractory, there is evidence that combining such agents sometimes induces responses, particularly 
in the case of combining proteasome inhibitors and immunomodulatory drugs.37 

Other considerations: 

Although it is tempting from the current framework for methodologic and funding evaluation for 
chemotherapeutics to define a clear sequence of therapy for patients with myeloma, in practice 
this is rarely practical or possible. It should be recognized that clinical trials evaluate patients in 
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aggregate without individual and personal considerations. As such, the funding framework 
necessitates clinicians to choose their preferred therapy without a clear option of “changing one’s 
mind” once therapy is started, allowing a more individualized evaluation after several cycles of 
therapy. This issue cannot be understated where choosing a specific line of therapy may negate 
the possibility of availing of a subsequent effective therapy, resulting in “choice remorse”. This 
framework restricts and impedes the personalized care for patients suffering from myeloma.  

Taken together, patients will ultimately receive all possible available effective chemotherapeutic 
options sooner or later and in various combinations subject to early mortality. It is important to 
emphasize that the use of effective, superior and safe combination therapy early is preferred as 
opposed to “saving them for later”. In general, the former approach leads to better PFS, OS and 
health-related quality of life. Separately in the absence of curative therapy, the presence and 
access of a “new” agent in myeloma is not considered a replacement for another approved and/or 
available agent. Rather, new agents are additional therapeutic options that can be utilized in 
combination with relatively older myeloma agents to optimize the chemotherapeutic care. 

In principle, the treating clinician should be afforded as many effective chemotherapeutic options 
in dynamic fashion, as opposed to a linear choice of therapy in oLder to care for the patients. This 
would negate the consternation that often arises how best to navigate “approved” medications 
and/or combinations as opposed to “what is best for patient”. 

2.3 Evidence-Based Considerations for a Funding Population 

Ixazomib is currently approved by Health Canada for use in patients with relapsed multiple 
myeloma, in combination with lenalidomide and dexamethasone, who have received at least one 
prior therapy. The population studied in the key clinical trial under consideration here includes 
patients with relapsed and/or refractory multiple myeloma who have previously failed one to 
three lines of systemic therapy and have an ECOG score of 0 to 2. Patients were required to have 
adequate renal function (creatinine clearance of at least 30 mL/min/1.73 m2) and limited or no 
peripheral neuropathy (grade 0 or grade I without pain). Patients could not have disease that was 
refractory to a proteasome inhibitor or lenalidomide.  

Patients with relapsed myeloma would previously have been considered eligible for standard 
therapy with lenalidomide and dexamethasone. Here, we are considering whether such patients 
should be treated with the triple combination of lenalidomide, dexamethasone and ixazomib 
instead of dual therapy lenalidomide with dexamethasone.  

We are reviewing the efficacy of this treatment in the entire population of patients that were 
enrolled in this submitted clinical trial, as well as the subset of patients with specific high-risk 
features including at least 2 prior lines of therapy and/or high risk cytogenetic markers (t(4;14), 
t(14;16), del(17p) and/or gain(1q21)).2 The submitter, Takeda has requested a reimbursement 
review of ixazomib in combination with lenalidomide and dexamethasone for the treatment of 
adult patients with multiple myeloma who have received at least one prior therapy. 

2.4 Other Patient Populations in Whom the Drug May Be Used 

The combination of ixazomib, lenalidomide and dexamethasone could potentially be considered as 
treatment for patients who have received more than 3 prior lines of therapy; for those with an ECOG 
performance status of greater than 2; for those with creatinine clearance of less than 30 
mL/min/1.73 m2; for those with neuropathy that is painful or greater than grade I; and for patients 
whose disease is refractory to another proteasome inhibitor and/or lenalidomide. It is reasonable 
to consider these patient populations within the scope of this review. 

Ixazomib is being investigated, alone or in combination with many other drugs, in various other 
settings for the treatment of myeloma, including as pre-transplant induction therapy; post-
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transplant consolidation or maintenance therapy; and as part of frontline therapy for transplant-
ineligible patients. Ixazomib is also being considered, alone or in combinations other than with 
lenalidomide and dexamethasone, for relapsed or refractory myeloma. At present, peer-reviewed 
published data from phase III trials is not available for evaluation of the efficacy of ixazomib in 
these settings; evaluating the use of ixazomib for these indications is beyond the scope of this 
review. 

  



 

pCODR Final Clinical Guidance Report - Ixazomib (Ninlaro) for Multiple Myeloma 16 
pERC Meeting: April 18, 2019; pERC Reconsideration Meeting: June 20, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    

3  SUMMARY OF PATIENT ADVOCACY GROUP INPUT 

One patient advocacy group, Myeloma Canada (MC), provided input on the pCODR submission of 
ixazomib in combination with lenalidomide (L) and dexamethasone (d) submission for adult 
patients with multiple myeloma who have had at least one prior therapy.  
 
Two online surveys, one for patients and one for caregivers, were conducted and made available 
to Canadians between September 12, 2018 and October 1, 2018. Surveys were directed to 
respondents through MC support group networks. A total of 32 respondents indicated having 
experience with ILd, and 25 reported having used at least one prior treatment; of these, six were 
from Alberta, seven from British Columbia, five from Ontario, three from Quebec, two from New 
Brunswick, one from Manitoba, and one from Saskatchewan. It is unclear whether patients that 
responded to the survey are located geographically far from treatment centres as this information 
was not collected. Twelve caregivers providing care to patients with experience with ixazomib 
responded to MC’s survey. These surveys were used to inform the section of this summary 
speaking to experience with ixazomib.  
 
To inform the Disease Experience, Experiences with Currently Available Treatments, and Improved 
Outcomes sections of this summary, MC referred to previous patient advocacy submissions they 
had made to pCODR for carfilzomib (Kyprolis) and ixazomib (Ninlaro) in 2016 and 2017, 
respectively. MC stated that they do not think the results they provided for the “Condition and 
Current Therapy Information” section of this summary would differ from their previous patient 
advocacy input submissions. MC acknowledged that there have been advancements in treatments 
since those submissions, however, they stated that myeloma has continued to be a serious 
disease, impacting both patients and caregivers. In addition, MC stated that current treatments 
still present patients with inconvenient side effects and that new treatments provide both 
patients and caregivers with a greater sense of hope.  
 
For the pCODR 10084 Carfilzomib (Kyprolis) submission, Myeloma Canada conducted two online 
surveys between August 15, 2016 and August 31, 2016. A total of 344 responded to the patient 
survey (Survey 1) and a total of 123 responded to the caregiver survey (Survey 2). For the pCODR 
10088 Ixazomib (Ninlaro) submission, Myeloma Canada conducted two additional surveys from May 
24 to June 10, 2016 (survey directed to patients – Survey 3) and then another from November 15 
to December 2, 2016 (survey directed to caregivers – Survey 4). The patient survey had a total of 
35 respondents and the caregiver survey had a total number of 4 respondents. In addition to the 
online survey, a total of 7 patients who had experience with ixazomib and who had provided their 
email address, were interviewed by telephone. A summary of their responses is provided in this 
report 
From a patient’s perspective, infections, followed by kidney problems, mobility, pain, fatigue, 
neuropathy, and shortness of breath are important aspects of myeloma to control. Patients with 
myeloma value disease control, prolonged life, remission, improved quality of life, fewer side 
effects and managing key symptoms, such as, infections, kidney problems, problems with 
mobility, pain, fatigue, neuropathy and shortness of breath. Myeloma Canada noted that cure 
would be the most important value, but patients understand there are no cures at the moment. 
The ability to work, followed by the ability to exercise, travel, volunteer, concentrate, conduct 
household chores, fulfill family obligations, and spend time with family are concerns associated 
with myeloma that impact or limit day-to-day activity and quality of life. Patients who responded 
to the survey questions noted disease control as the most important consideration followed by 
prolonged life and remission, and fewer side effects. Patients who had experience with ixazomib 
noted disease control as an expectation fulfilled, followed by prolonged life, remission, improved 
quality of life, fewer side effects than other treatments and enjoying a normal life. Patients also 
noted that ILd as providing an excellent quality of life (25% of respondents), followed by good 
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effective treatment (n=1). Of note, the total is more than 21, because some respondents provided 
more than one item. Below are verbatim quotes to illustrate their responses: 

• “Results. I will take any side effects to achieve results.”  

•  “Quality of life - hoping to manage the disease for a long time. I was diagnosed in 12/12 
at age 54. I did not have any bone disease or organ damage but very high m spike and a 
lot of bad proteins in my blood. I am higher risk and know I need aggressive treatment 
and monitoring but so far quality of life as been very high.”  

• “Minimal side effects while killing cancer! “ 

• “That I can live as normal as possible.” 
 
Also, when Myeloma Canada asked patient respondents to rate the importance of access to 
effective treatments for myeloma on a scale of 1-5, with 1 being “not important” and 5 being 
“very important”, a total of 97% of patients selected 5 – “very important”. N = 294. 
 
In addition, when Myeloma Canada asked patient respondents to rate the importance for the 
respondent and his/her physician to have choice based on each drug’s known side effects on a 
scale of 1 -5, with 1 being “not important” and 5 being “very important”, a total of 86% of 
patients selected 5 – “very important”. N = 294. 
 
Moreover, a total of 89% of patient respondents reported that “improvement to quality of life” 
was a “very important” consideration with any treatment for myeloma. N = 294. 
 
When Myeloma Canada asked Canadian patient respondents in a multiple choice question about 
the financial implications of their treatment for myeloma, a total of 51% of patients selected drug 
costs, as well as, parking costs, followed by travel costs (33%), lost income due to work absence 
(32%), drug administration fees (17%), medical supply costs (16%), and accommodations costs 
(15%). A total of 25% of patients responded that they had no financial implications related to 
treatment for myeloma. N = 202. Of note, the total is greater than 100%, since respondents were 
able to select more than one answer; as well, only Canadian respondents were included in this 
question analysis. 
 
When Myeloma Canada asked Canadian patient respondents in an open-ended question about 
hardships accessing treatment for myeloma, the responses fell into the following categories: 
(starting with the most popular) no, not that I’m aware of, not so far and not yet (74%), yes (23%), 
too soon to tell (1%) and N/A (2%). The “yes” responses included: denied treatment (6%), drug not 
covered (5%), limited to covered treatments (3%), travel to treatment (2%), cost of drugs (2%), 
access to physician (1%), access to available bed (1%),  treatment not available (1%), and waited 
for treatment approval(1%). N = 155. Of note, only Canadian responses were included in this 
question analysis. 
 
At the time of the input for the submission for Ixazomib (Ninlaro) in Multiple Myeloma (pCODR 
10088, Myeloma Canada reported that the main treatments patients used other than carfilzomib 
included: dexamethasone (84%), bortezomib (77%), lenalidomide (71%), autologous stem cell 
transplant (60%), melphalan (57%), cyclophosphamide (44%), pomalidomide (17%), thalidomide 
(16%), vincristine-doxorubicin-dexamethasone (9%), and allogenic stem cell transplant (9%). N = 
295. Of note, the total is greater than 100%, since respondents were able to select more than one 
answer. Selected from a list, the side effects experienced by patients with these treatments 
included: fatigue (88%), neuropathy (62%), insomnia (57%), stomach issues (48%), nausea (46%), 
shortness of breath (43%), pain (38%), confusion (30%), does not apply to me as I have yet to be 
treated (2%), and I don’t know or can’t remember (0.3%). Under “other” an additional 7% of 
patient respondents cited stomach related issues (such as diarrhea and constipation) as a side 
effect, followed by skin rash (3%), cramps (2%), and emotional issues (2%). N = 295. Of note, the 
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total is greater than 100%, since respondents were able to select more than one answer. 
 

3.1.3 Impact of Multiple Myeloma and Current Therapy on Caregivers 

As per the input submitted by Myeloma Canada, this section is taken from the previous patient 
input summary for the submission of Ixazomib (Ninlaro) for Multiple Myeloma (pCODR 10088). 

When Myeloma Canada asked caregiver respondents in Survey 2 to rate on a scale of 1-5, with 1 = 
“not at all” and 5 = “significant impact”, how much caring for someone with myeloma limits their 
day-to-day activity and quality of life, caregivers indicated that their ability to travel was most 
affected, followed by the ability to volunteer, spend time with family and friends, to concentrate, 
fulfill family obligations, to work, exercise, and to conduct household chores. The total number of 
caregiver respondents for this answer ranged from 115 to 120. 
 
When Myeloma Canada asked caregiver respondents in Survey 4 in an open ended question about 
challenges encountered while helping to manage treatment side effects for the person they are 
caring for, the caregiver respondents provided the following verbatim responses: 

• “Doesn’t seem to have any major side effects the dexamethasone is worse.” 

• “Tired so I give it to him at night.” 

• “My husband developed shortness of breath. Not sure if this is from Ninlaro since it 
developed after taking Carfilzomib and didn't go away.” 

• “Two to Three days after taking Ninlaro and Dex while taking Revlimid she crashes and is 
very tired for 2 days.” 

Of note, Ninlaro = ixazomib, Dex = dexamethasone, and Revlimid = lenalidomide. 

In another open ended question in Survey 4, caregiver respondents were asked if there is anything 
else about ixazomib that they would like Myeloma Canada to know and include. Two respondents 
provided the following responses: 

• “great that it can be taken by pill at home” 

• “it gives us a sense of control, like the cancer is not controlling our life” 

• “He has an aggressive form of Multiple Myeloma and this drug is being prescribed after 
three stem cell transplants. It gives us hope because it's keeping his disease in check.” 

3.2 Information about the Drug Being Reviewed 

3.2.1 Patient Expectations for and Experiences To Date with Ixazomib 

For the current submission, Myeloma Canada provided input on patient experiences from online 
surveys conducted between September 12 and October 1, 2018. A total of 32 patient respondents 
had experience with ixazomib as per the indication under review.   Of these 32 patients, 25 
patient respondents who had experience with ILdnoted that it was not their first treatment 
regimen.  
 

Among the 25 patient respondents who used ILd, 8 were on the treatment from 1 – 6 months, 4 
were on treatment for 7 – 12 months, and 4 for 1 – 2 years. It is to be noted that 9 respondents did 
not answer this question.  
 
Patient respondents were asked to rank their expectations of ixazomib before using the treatment 
combination. Chart 1 below summarizes the responses.  In summary, among the respondents who 
answered the question, 40% ranked disease control as the most important expectation, followed 
by prolonged life and remission each with 10% and fewer side effects with 6.25%.  
 
Chart 1 – Patient expectations of treatment combinations 
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Patient respondents were also asked which expectations ILd fulfilled. Chart 2 summarizes the 
responses. In summary, among the 16 respondents, the majority of respondents (75%) selected 
disease control as an expectation fulfilled, followed by prolonged life 62.5%, remission (56.25%), 
improved quality of life (43.75%), fewer side effects than other treatments (37.5%) and enjoy a 
normal life (37.5%).  
 
Chart 2 – Expectations fulfilled by treatment combination under review. 

 
Chart 3 below indicates that among the 16 patient respondents who replied to this question, 44% 
responded that the treatment was very effective, followed by 25% who responded effective and 
19% extremely effective in controlling their myeloma. 
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Chart 3 – Effectiveness rating in controlling myeloma of treatment combination under review 

 
 
 
When patients were asked if they experienced positive outcomes with ixazomib in combination 
with Ld, 86% (of 14 total patient respondents) responded yes. Verbatim comments under “please 
explain” were as follows: 

• “The only other treatment I had was CyBorD and then an autologous stem cell transplant, 
all were positive outcomes. --- Only other treatment was prior to SCT.--- SPE is down 
significantly – yeah --- 

• This was my second regimen with Revlimid and Dex plus ixazomib. Compared favourably 
with Rev and Dex alone.--- I don't know as I came out of remission after going on this 
protocol.--- Positive Response/remission--- Only been on regime 4 months so hard to tell--
- Side effects are getting worse. M protein number is slowly coming down.” 

When patients were asked if they experienced negative outcomes with the ixazomib combination 
treatment, 47% responded no, 7% responded yes, and 47% provided a comment under “please 
explain” among the 15 respondents. Those verbatim comments were as follows:    

• “I don't know as I came out of remission after going on this protocol.--- Valcade caused a 
lot of nausea.--- Had to use the lower mg. dosage during the first round but things are 
better now --- massive blood clots--- I don't know as I came out of remission after going on 
this protocol--- High dose of Revlimid (25mg) caused severe gastral problems, am now on 
5mg Revlimid, less side effects--- Fatigue, pain, blurred vision are making it difficult to 
enjoy life as much as I should and to continue the treatment.” 

When patients were asked if the administration of ILd had a negative effect, 62.5% of respondents 
said no, 37.5% said yes among the 16 respondents. Additionally, when asked to rate the overall 
side effects of ILd, 50% responded that side effects were tolerable, followed by 25% very 
tolerable, 12.5% completely intolerable, 6.25% somewhat intolerable and extremely tolerable. 
Chart 4 below illustrates that the majority of side effects were tolerable, very tolerable or 
extremely tolerable. It was noted by MC that 13% of the 16 patient respondents rated diarrhea as 
completely intolerable, 6% found pain, decreased appetite and infections including pneumonia as 
completely intolerable. 



 

pCODR Final Clinical Guidance Report - Ixazomib (Ninlaro) for Multiple Myeloma 23 
pERC Meeting: April 18, 2019; pERC Reconsideration Meeting: June 20, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    

Chart 4 – Tolerability of side effects of Ninlaro® (ixazomib) in combination 

 

Myeloma Canada also asked respondents to rate their quality of life since starting ILd on a scale of 
1 (poor quality of life) to 5 (excellent quality of life). Of the 16 respondents, 25% gave it a rating 
of excellent quality of life, followed by 31.25% good quality of life, 18.75% fair quality of life, 
12.5% very good quality of life and 12.5% poor quality of life. 

When patients were asked if ILd met their expectations, 68.75% responded yes, 12.5% responded 
no, and 18.75% provided a comment to “please explain” among the 16 respondents. Their 
verbatim responses were:  

• “Slowed progression of myeloma as evidenced by Paraprotein numbers reduced--- I don't 
know as I came out of remission after going on this protocol.--- You always hope that you 
will feel ´normal’ again but you know that this will never happen again. “ 

When patients were asked if ILd improved their health and well-being, of the 16 patients who 
responded to this question 37.5% responded yes, 18.75% responded no, 25% responded I’m not 
sure, and 18.75% responded too soon to tell among the 16 respondents.  

When asked if ILd improved their long-term health outlook, of the 16 patients who responded 50% 
responded yes, 12.5% responded no and 37.5% responded too soon to tell. 

When asked if there was anything else about ILd that they would like others to know, the 
following verbatim responses were given by patients: 

• “Although it seems counterintuitive, regular exercise really seems to help manage my 
symptoms. Also, I am not on dexamethasone, just Ninlaro and Revlimid. My hematologist 
did not prescribe it as I had difficulty with it while I was on CyBorD. The day I took the 
dex, I was hyper, the next day mean and angry and the third day, I just slept.” 

• “dexamthasone screws with my brain” 

• “The pill form of the medication is wonderful, it is unfortunate that it did not control my 
aggressive myeloma.” 

• “My platelets are more sensitive to chemo since coming out of remission and have been 
consistently lower since starting this Ninlaro protocol. Now I cannot do chemo every week 
like I did when diagnosed and the only difference would have been the addition of Ninlaro 
in the second protocol regimen. I now can only do chemo every second week instead of 
weekly to try and get back into remission before another stem cell transplant.” 
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• “Too soon to say, so far very optimistic for returning to normal “ 

• “The side effects weren’t too bad at the beginning but seem to get worse or last longer at 
every cycle. The cost is also excessive and I couldn’t afford it if I didn’t have health 
insurance.” 

3.2.2 Caregiver Experiences to Date with Ixazomib   

A total of 12 caregivers provided care to patients who took the ILd and 11 responded that it was 
not the first treatment combination “regimen”.  
 
When asked if the caregiver experienced any challenges while helping to manage side effects of 
ILd for the person with myeloma they care for, of the 7 total caregiver respondents, 4 replied no 
and 3 replied yes.  
 
Chart 5 summarizes the responses of 8 caregivers of how their activities of daily living were 
affected. Ability to travel and ability to spend time with family and friends were the most 
affected.  
 
 
Chart 5 – Effects on activities of daily living 

  

3.3 Additional Information 

None. 
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4 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT  

The Provincial Advisory Group includes representatives from provincial cancer agencies and 
provincial and territorial Ministries of Health participating in pCODR. The complete list of PAG 
members is available on the pCODR website (www.pcodr.ca). PAG identifies factors that could 
affect the feasibility of implementing a funding recommendation. 

Overall Summary 

Input was obtained from all of the nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact implementation 
of ixazomib for previously treated multiple myeloma: 

Clinical factors: 
• Clarity on patients who would eligible for treatment 

• Sequencing of currently available treatment and upcoming treatments 
  

Economic factors: 

• Potentially large prevalent patient population eligible for treatment  

Please see below for more details. 

4.1 Factors Related to Comparators 

Currently funded treatment options for previously treated multiple myeloma include 
carfilzomib/lenalidomide/ dexamethasone, carfilzomib/dexamethasone, 
lenalidomide/dexamethasone, bortezomib, and pomalidomide/dexamethasone. PAG noted 
that daratumumab (with lenalidomide/dexamethasone or bortezomib/dexamethasone) 
was recently reviewed at pCODR, for the treatment of patients with multiple myeloma 
who have received at least one prior therapy.  

PAG noted that the comparator in the TMM1 trial was lenalidomide/dexamethasone, which 
is a treatment option for previously treated multiple myeloma.  However, 
lenalidomide/dexamethasone is also funded for previously untreated multiple myeloma 
patients, patients who are given this treatment option in the first line setting will require 
other treatment combinations in the relapsed setting.  PAG is seeking information on 
whether comparison data is available comparing ixazomib combination therapy to 
carfilzomib combination therapy.    

4.2 Factors Related to Patient Population 

PAG is seeking guidance on the use of ixazomib/lenalidomide/dexamethasone for: 

• Patients with diagnosis of Waldenstrom’s macroglobulinemia, POEMS 
(polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, and skin 
changes) syndrome, plasma cell leukemia, primary amyloidosis, myelodysplastic 
syndrome, or myeloproliferative syndrome, as these patients were excluded from 
the TMM1 trial 

• Patients previously treated with other combination therapies such as 
daratumumab/bortezomib/dexamethasone 

• Patients previously treated with bortezomib or lenalidomide maintenance post 
autologous stem cell transplant  

• Patients who received more than 3 lines of prior therapy 
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PAG is also seeking clarity on whether autologous stem cell transplant or maintenance 
lenalidomide would be considered as one line of prior therapy. Specifically, whether 
consistency with the carfilzomib recommendation would be appropriate.  
 
If recommended for reimbursement, PAG noted the following groups of patients would 
need to be addressed on a time-limited basis: 

• Patients currently treated with alternative relapsed/refractory regimens (e.g., 
carfilzomib/lenalidomide/dexamethasone, lenalidomide/dexamethasone) but who 
have not yet progressed 

• Patients who have been treated with lenalidomide/dexamethasone in the first-line 
setting and progress 

 
PAG noted there are concerns for indication creep with ixazomib as clinicians use 
ixazomib/dexamethasone as fourth or fifth line of therapy for relapsed/refractory multiple 
myeloma. There also may be a potential for indication creep to use ixazomib triplet 
therapy in patients with minor biochemical progression of multiple myeloma while 
receiving lenalidomide/dexamethasone in the second-line setting or during lenalidomide 
maintenance post autologous stem cell transplant.  
 
PAG noted that there may be interest to use the ixazomib/lenalidomide/dexamethasone 
combination therapy in newly diagnosed patients but noted that there are ongoing trials 
for newly diagnosed multiple myeloma and that it is out of scope of this review.   

4.3 Implementation Factors 

Ixazomib’s dosing schedule is orally once daily a week on days 1, 8, and 15 of a 28-day 
treatment cycle. Lenalidomide is recommended daily on days 1 through 21 while 
dexamethasone is recommended on days 1, 8, 15, and 22 of a 28-day treatment cycle. PAG 
noted the different dosing schedules for the three oral medications may be difficult for 
patients and may lead to patient confusion. Processes would need to be in place, prior to 
implementation of ixazomib, to minimize dosing errors and patient confusion.  
 
PAG had concerns for incremental costs due to drug wastage with dose adjustments, 
particularly when dose modifications are completed mid cycle. PAG also noted that additional 
monitoring would be required for toxicities such as rash and diarrhea.  
 
PAG noted that the prevalent number of patients with multiple myeloma who have received 
at least one prior line of therapy is significant. As ixazomib is an add-on therapy to current 
therapy, there will be a large budget impact and a barrier to implementation.  
 
PAG noted that the cost of bortezomib has been significantly reduced with generic products 
being available and bortezomib re-treatment in second-line and beyond treatment settings 
would be an option in most provinces, particularly for patients who have already been 
previously treated with lenalidomide. 
 
PAG noted that ixazomib is an oral drug that can be delivered to patients more easily than 
intravenous therapy in both rural and urban settings, where patients can take oral drugs at 
home. As an oral option, chemotherapy chair time and nursing time would not be required. 
PAG identified the oral route of administration is an enabler to implementation.   
 
However, in some jurisdictions, oral medications are not funded in the same mechanism as 
intravenous cancer medications. This may limit accessibility of treatment for patients in 
these jurisdictions as they would first require an application to their pharmacare program and 
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these programs can be associated with co-payments and deductibles, which may cause 
financial burden on patients and their families.  The other coverage options in those 
jurisdictions which fund oral and intravenous cancer medications differently are: private 
insurance coverage or full out-of-pocket expenses.  

4.4 Factors Related to Implementation Costs 

PAG noted that the prevalent number of patients with multiple myeloma who have 
received at least one prior line of therapy is significant. As ixazomib is an add-on therapy 
to current therapy, there will be a large budget impact.  
 
PAG noted that the cost of bortezomib has been significantly reduced with generic 
products being available and bortezomib re-treatment in second-line and beyond 
treatment settings would be an option in most provinces, particularly for patients who 
have already been previously treated with lenalidomide. 

4.5 Factors Related to Health System 

PAG noted that ixazomib is an oral drug that can be delivered to patients more easily than 
intravenous therapy in both rural and urban settings, where patients can take oral drugs at 
home. As an oral option, chemotherapy chair time and nursing time would not be required. 
PAG identified the oral route of administration is an enabler to implementation.   
 
However, in some jurisdictions, oral medications are not funded in the same mechanism as 
intravenous cancer medications. This may limit accessibility of treatment for patients in 
these jurisdictions as they would first require an application to their pharmacare program 
and these programs can be associated with co-payments and deductibles, which may cause 
financial burden on patients and their families.  The other coverage options in those 
jurisdictions which fund oral and intravenous cancer medications differently are: private 
insurance coverage or full out-of-pocket expenses. 

4.6 Factors Related to Manufacturer 

At the time of the PAG input, price of ixazomib capsules was not available. PAG indicated 
that a flat pricing structure would be a barrier to implementation.  
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5 SUMMARY OF REGISTERED CLINICIAN INPUT 

Two joint clinician input submissions (Myeloma Cancer Research Network and DAC for 
Hematology, Cancer Care Ontario) were made from a total of nine clinicians. The registered 
clinicians provided input on ixazomib in combination with lenalidomide and dexamethasone 
for adult patients with multiple myeloma who have at least one prior therapy. 

Carfilzomib combination therapy was stated to be the most appropriate comparator for 
ixazomib. Clinicians agreed the clinical trial criteria were applicable to the Canadian context. 
There were several advantages of ixazomib being an oral therapy, including benefits for 
patients for whom traveling long distances to cancer centres is a challenge. Elderly patients 
were highlighted in particular as potentially benefiting the most from ixazomib, due to its oral 
formulation and tolerability.  

There was consensus that carfilzomib in combination with lenalidomide and dexamethasone 
would remain as the preferred proteasome inhibitor (PI) for patients in this setting. However, 
the choice of treatment (i.e., carfilozimib or ixazomib) is dependent on patient factors and 
preferences. Switching to a different PI upon progression, i.e., from carfilzomib to ixazomib, 
or vice versa, was not supported by the clinicians. Overall, ixazomib would most likely be 
considered as second-line treatment or for patients who received one to three prior 
treatments. An ideal sequencing path was not provided, as both clinician inputs highlighted 
the lack of currently available evidence to inform such a decision, and the complex nature of 
multiple myeloma. While carfilzomib, bortezomib and ixazomib were stated to be relatively 
interchangeable, their therapeutic profiles were acknowledged to affect their utility in 
practice.    

Please see below for details from the clinician input.  

5.1 Current Treatment(s) for this Multiple Myeloma 

Currently funded treatment options for previously treated multiple myeloma include 
carfilzomib/lenalidomide/ dexamethasone, carfilzomib/dexamethasone, 
lenalidomide/dexamethasone, bortezomib, and pomalidomide/dexamethasone. Daratumumab 
(with lenalidomide/dexamethasone or bortezomib/dexamethasone) was recently reviewed at 
pCODR, for the treatment of patients with multiple myeloma who have received at least one 
prior therapy. Clinician input agreed with the abovementioned treatments, one of the joint 
clinician inputs stated that they agreed with the funding algorithm, except that 
pomalidomide/dexamethasone is not available for patients who have only received one prior 
line of therapy.  

There was agreement by clinicians that carfilzomib/lenalidomide/ dexamethasone was the 
most appropriate currently funded comparator for ixazomib. However, they noted that some 
patients are unable to receive this treatment due to heart failure and transportation required 
to receive treatment. One of the clinicians stated that the treatment combination of 
ixazomib, lenalidomide and dexamethasone is advantageous to provinces with a large 
geographical area as it offers patients the option of an oral regimen.   

5.2 Eligible Patient Population 

Both joint clinician inputs agreed that the clinical trial criteria can be applied to Canadian 
practice. Based on the clinical trial, eligible patients include those with relapsed myeloma 
who have received between one and three prior lines of therapy. 
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One of the clinicians stated there is an unmet need; large geographic provinces, such as 
Saskatchewan, require patients to travel long distances such as three to six hours to the clinic 
in Saskatoon. An oral treatment would eliminate complicated and time-consuming travel. 
There was agreement among the clinicians that ixazomib treatment would be used for patients 
who live far away from their treatment centres. Elderly patients, especially those with a heart 
condition or those unable to come often to the hospital, and some patients with high 
cytogenic risk, were suggested as patient populations that may benefit particularly from the 
oral treatment. 

The preferred treatment for patients is carfilzomib/lenalidomide/dexamethasone. Another 
clinician stated that while ixazomib treatment is advantageous due to its oral delivery system, 
treatment may not be limited to patients who are unable to access intravenous alternatives as 
many factors may impact the treatment decision. Overall, the consensus was that ixazomib 
would be used for patients who have relapsed and had one to three prior lines of therapy. It 
would be the preferred treatment for patients who would require travelling long distances to 
their cancer centre, patients who may benefit from an all oral treatment, or for who 
carfilzomib is not appropriate due to cardiac conditions. 

5.3 Relevance to Clinical Practice 

Both of the joint clinician inputs highlighted the convenience of ixazomib treatment as it is a 
take home oral drug. Elderly patients were a subgroup of particular interest for use with 
ixazomib, studies showed ixazomib had similar efficacy among elderly patients, was well 
tolerated, and had minimal side effects. Elderly patients also face greater challenges 
travelling to cancer centres.  

Other patients for whom ixazomib was stated to be preferred included frail patients who have 
no contraindications to using ixazomib and patients with comorbidities or intolerances that 
may preclude other PI alternatives. For example, neuropathy that may preclude bortezomib or 
cardiac history that may preclude carfilzomib. Ixazomib is a favourable treatment choice for 
patients with severe underlying disease, as it is better tolerated than carfilzomib which has 
increased cardiac and renal toxicities.  

The safety profile and tolerability of ixazomib in clinical practice was stated to be consistent 
with available evidence. Ixazomib was is a comparable alternative to approved 
agents/regimens in the same treatment space based on clinical trials, ixazomib was stated to 
be similar to carfilzomib in terms of efficacy.  

5.4 Sequencing and Priority of Treatments with Ixazomib 

There was agreement among clinicians that if a patient was refractory to a PI-lenalidomide-
dexamethasone combination, they should not be switched to another PI-lenalidomide-
dexamethasone based treatment approach. For example, a patient who progressed while 
receiving carfilzomib would not then receive ixazomib. However, if intolerance to a PI 
developed, it was stated that switching to another PI treatment may be considered if the 
disease remained under control or was not refractory.  

Both group clinician inputs agreed that ixazomib would not replace current therapies, but 
would be an option when a PI-lenalidomide-dexamethasone regimen was being considered. 
While ixazomib would not replace carfilzomib, it would serve as another option should 
patients be unable to, or unwilling to take carfilzomib. However, one clinician stated that 
ixazomib would replace carfilzomib for many Saskatchewanians, based on geographical 
limitations imposed on many patients in this province.   



 

pCODR Final Clinical Guidance Report - Ixazomib (Ninlaro) for Multiple Myeloma 30 
pERC Meeting: April 18, 2019; pERC Reconsideration Meeting: June 20, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    

In terms of sequencing, the following were stated as being relevant considerations for 
prescribing ixazomib:  
• Patients who received bortezomib induction  

• Patients who have not progressed on, or have been exposed to lenalidomide  

• Patients have received one to three prior lines of therapy  

Overall, patients with previous exposure to lenalidomide or carfilzomib were stated not to be 
good candidates for ixazomib. However, one of the inputs highlighted that it is difficult to 
make blanket statements regarding sequencing and priority of treatments, as myeloma is a 
very heterogeneous disease. A number of factors are necessary for a clinician to consider 
before a choice of therapy is made, such as age, myelosuppression, convenience, renal failure, 
other comorbidities and tolerability. Finally, it was noted that eligibility for treatment with 
pomalidomide should be available, for patients who fail ixazomib. 

5.5 Companion Diagnostic Testing 

No companion diagnostic identified.  

5.6 Additional Information 

No additional information related to ixazomib for multiple myeloma was provided.  
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Figure 2. Final Statistical Plan Leading to PFS Analysis1 

 

 

As outlined in a previously submitted pCODR review, the first IA for PFS will be performed when 
approximately 262 events have occurred.1 This will be the first analysis for PFS for statistical 
testing purpose. If the test for PFS is statistically significant at the first IA, a non-inferential 
analysis of PFS will be performed at the second IA where the PFS data is considered mature. The 
alpha level at the first IA and second IA on PFS would be 0.0163 and 0.0337, respectively, if the 
number of PFS events at the first IA is exactly 262. If the observed p value is less than 0.0163 and 
0.0451 at the first IA and the second IA, respectively, the test for PFS will be claimed to be 
statistically significant.1 The trial will not be stopped for overwhelming evidence of efficacy or 
futility at the first IA for OS. A third IA will be conducted for OS when approximately 322 deaths 
(two-thirds of the total expected deaths) have occurred, with the opportunity to stop the study 
for overwhelming evidence of efficacy or futility. Based on the O’Brien-Fleming stopping 
boundary, the alpha levels at the 3 planned OS IAs and final analysis would be 0.00014, 0.0017, 
0.0100, and 0.0382, respectively if the numbers of events at these analysis time points are exactly 
154, 222, 322, and 486.(41) Correspondingly, if the nominal p value is less than 0.0001, 0.0018, 
0.0112, and 0.0462, respectively, at the first, second, and third IAs, and the final analysis, the 
test for OS will be claimed to be statistically significant. However, the study will not be stopped 
after the first IA based on the test for OS.1  

a) Trials 

One randomized double-blind placebo-controlled trial (TOURMALINE-MM1) met the 
inclusion criteria.2,52,54 TOURMALINE-MM1 (MM1) was a phase III trial funded by Millennium 
Pharmaceuticals, a subsidiary of Takeda Pharmaceuticals. The aim of this trial was to 
examine the effect of adding ixazomib to lenalidomide and dexamethasone (ILd) 
combination compared to lenalidomide and dexamethasone (Ld) on efficacy and safety 
outcomes in patients with relapsed, refractory or relapsed and refractory multiple 
myeloma (MM). The MM1 trial enrolled 722 patients from 26 countries across 4 continents 
with relapse or refractory MM that had at least one to three prior lines of treatment.  
Patients were randomized in a 1:1 ratio to receive ILd or Ld.2 Randomization scheme were 
to be generated by an independent statistician at Millennium who is not on the study 
team. Prior to dosing, a randomization number were to be assigned to each patient. The 
randomization assignment will be implemented by an interactive voice response system 
(IVRS).5 Randomization was stratified according to the number of prior therapies, previous 



 

pCODR Final Clinical Guidance Report - Ixazomib (Ninlaro) for Multiple Myeloma 38 
pERC Meeting: April 18, 2019; pERC Reconsideration Meeting: June 20, 2019 
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    

exposure to proteasome inhibitors, and International Staging System disease stage. 
Patients, investigators and the independent assessors were blinded to the treatment 
allocation2. Patients were treated until disease progression or unacceptable toxicity.5  

The primary outcome of TOURMALINE-MM1 was progression-free survival (PFS) defined as 
the time from randomization to the date of first documented disease progression or death 
from any cause. The outcome was assessed by an independent review committee which 
was blinded to treatment allocation.2 

Key secondary outcomes included overall survival (OS) in intention-to-treat population. 
Other secondary outcomes included overall response rate, complete response rate plus 
very good partial response rate, duration of response, the time to disease progression, 
progression-free survival and overall survival in patients with high-risk cytogenetic 
abnormalities, safety, and change in global health status. Health-related quality of life in 
global health status was assessed by using the European Organization for Research and 
Treatment of Cancer Quality-of-Life Questionnaire–Core 30 module (EORTC QLQ-C30) and 
the myeloma-specific module (EORTC QLQ-MY20). The EORTC QLQ-C30 is a validated 
questionnaire for evaluation of the quality of life in cancer patients. The questionnaire 
comprises of five functional scales, three symptoms scales, 6 single item symptom scales 
and a global health/quality of life scale. The score ranges from 0 to 100 with a higher 
score on the functional scales and global quality of life indicating better health status in 
contrast to a higher score on the symptom scales indicative of more complaints.4 A change 
of 10 points on this scale is considered to be clinically meaningful.56  

Group sequential design statistical methodology was applied for 3 interim analyses and a 
final analysis.4  The first interim analysis (IA1) for PFS was performed when median follow-
up reached 15 months with a data cut-off date on October 30, 2014. The non-inferential 
second interim analysis (IA2) for PFS was performed at the request of the FDA when 
median follow-up reached 23 months with data cut-off date on July 12, 2015. This IA2 of 
PFS was performed primarily to evaluate OS and thus no inferences can be made with 
respect to PFS based on IA2.4 Based on the design of the trial, IA2 would be non-inferential 
if the results of IA1 were significant.13  A subsequent analysis  was performed on 

 and the final analysis includes will be determined at 486 death events.6 
(Non-disclosable information was used in this pCODR Guidance Report and the 
manufacturer requested this information not be disclosed pursuant to the pCODR 
Disclosure of Information Guidelines. This information will remain redacted until January 
31, 2020 or until notification by manufacturer that it can be publicly disclosed, whichever 
is earlier.)  

b) Populations 

TOURMALINE-MM1 randomized 722 patients to ILd or Ld. The baseline characteristics were 
balanced in terms of age, race, ECOG status, ISS disease stage, cytogenetic profile, 
creatinine clearance, the number of prior therapy, the proportion of patients who had 
stem cell transplant.1 Among all randomized patients 70% had been treated with a 
proteasome inhibitor before, mostly with bortezomib. Two percent of patients were 
refractory to proteasome inhibitor. Fifty-five percent of patients had been treated with an 
immunomodulatory drug before, mostly with thalidomide. Twenty-three percent of 
patients were refractory to an immunomodulatory drug.1 The baseline characteristics of 
patients can be found in table 4.   
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Table 4: Baseline characteristics for TOURMALINE-MM1 7 
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Table 6. Baseline characteristics for China Continuation Study7  

 

 

  

 

 

 

 

 

Reprinted from Journal of Hematology & Oncology, Hou J, 
Jin J, Xu Y, et al. Randomized, double-blind, placebo-
controlled phase III study of ixazomib plus lenalidomide-
dexamethasone in patients with relapsed/refractory 
multiple myeloma: China continuation study. 
2017;10(1):137.Creative Commons Attribution License 4.0. 
http://creativecommons.org/licenses/by/4.0/legalcode  
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Note: Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information Guidelines. 
This information will remain redacted until January 31, 2020 or until notification by manufacturer that 
it can be publicly disclosed, whichever is earlier. 

 

Progression free survival (PFS) 

Progression-free survival (PFS) was defined as the time from the date of randomization to 
the date of first documentation of disease progression or death from any cause as assessed 
by an independent review committee.2  

The planned 1st interim analysis of PFS per IRC, was based on 286 progression or death 
events (~ 78% of planned 365 events) observed at the data cut-off date. This analysis for 
PFS was performed after a median follow-up of 14.8 months in the ILd and 14.6 months in 
the Ld arm. There were 129/360 (36%) events of disease progression or death which 
occurred in the ILd arm and 157/362 (43%) events in the Ld arm at the time of the October 
30, 2014 data cut-off.4 The median PFS was 20.6 months in the ILd arm and 14.7 months in 
the Ld arm. The HR for PFS was 0.74 [95% CI 0.59-0.94, p=0.01]. Based on the statistical 
analysis plan in the trial protocol, this was the final analysis of PFS and served as the basis 
for assessing efficacy of ILd in this population. At this second non-inferential (IA2), the HR 
for progression-free survival was 0.82 [95% CI 0.67-1.0, p=0.0548].{Moreau, 2016 #477}{, 
2018 Nov #783} 6 

Hou et al reported the median follow-up as 7.4 months in patients randomized to receive 
ILd compared to a median follow-up of 6.9 months in the Ld arm.  Based on 67 PFS events 
(30 and 37 in the ILd and Ld arms respectively), there was a 40% reduction in the risk of 
disease progression in patients randomized to the ILd arm compared to Ld (HR 0.598, 95% 
CI 0.367–0.972; p = 0.035, logrank test).8   

A pooled analysis of the TOURMALINE-MM1 trial and China Continuation study conducted on 
a subgroup of Asian patients found that the median PFS was 7.3 months and 4.6 months in 
the ILd and Ld treatment groups respectively (HR=0.559, 95% CI no reported). 

Sensitivity analysis for PFS: 

The submitter conducted a sensitivity analysis to explore possible factors that may have 
resulted in a diminished PFS at IA2. The submitter noted that slightly more patients in the 
Ld group started post progression therapy prior to progression (n=22 ILd and n=32 Ld). 
Based on this analysis, median PFS was 18.4 versus 13.6 months for ILd compared to Ld, 
respectively with a HR=0.792; p=0.017. It was unclear what the confidence interval on the 
HR was.   

Furthermore, the submitter notes that more Japanese patients had late enrolled onto the 
study, where 17% of the new PFS events at IA2 were from these late enrolled Japanese 
patients, while 4% of the original PFS events at IA1 were Japanese.   

Lastly, the submitter noted that a press release in Feb 2015 indicating that the primary 
analysis had been met may have biased results as it may have impacted the physician 
treatment decisions. 

 

Quality of Life 

Quality of life was measured by using EORTC-QLQ-C30 and EORTC-QLQ-MY20 
questionnaires.4 The completion rate for EORTC-QLQ-C30 from baseline to end of 
treatment was 70% of expected (157/225) in the ixazomib arm and 72% of expected 
(163/225) in the placebo arm. The completion rate for EORTC-QLQ-MY20 from baseline to 
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6.4 Ongoing Trials  

No relevant ongoing studies were identified.  
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Based on the previously submitted NMA and evolving treatment landscape, the following regimens 
were removed: thalidomide, thalidomide + dexamethasone, thalidomide + dexamethasone + 
bortezomib, pegylated liposomal doxorubicin + bortezomib, bortezomib _ dexamethasone + 
cyclophosphamide, and elotuzumab + bortezomib + dexamethasone.   

NMA Results 

A graphical representation of the NMA is presented in Figure 1. 

Figure 1.  Network diagram of all studies included in the NMA 9 

 

Progression Free Survival (PFS) 

Fifteen RCTs in the NMA provided results for PFS including three observational studies. ILd was 
associated with a statistically significantly longer PFS as compared to Ld, V, Dex and Pom-dex 
however statistically significantly shorter PFS compared to DLd and DVd.  There was no 
statistically significant difference in PFS for ILd compared to Vd, PVd, VLd, ELd, Kd or CLd.9  
Table 3 presents results for PFS in the extended network. 
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Table 3.  NMA hazard ratios (95% credible intervals) for PFS-extended network9 

Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information 
Guidelines. This information will remain redacted until January 31, 2020 or until notification 
by manufacturer that it can be publicly disclosed, whichever is earlier. 

Overall Survival (OS) 

Fifteen studies which included 13 treatment comparisons reported results for OS in the NMA 
extended network.  There was a statistically significant longer OS for ILd compared to Ld, V, 
Dex and Pom-Dex.  There was no statistically significant difference in OS for ILd compared to 
Vd, PVd, VLd, ELd, Kd, CLd, DLd and DVd.9  Table 4 presents results for OS in the extended 
network. 

Table 4.  NMA hazard ratios (95% credible intervals) for OS-extended network9 

Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information 
Guidelines. This information will remain redacted until January 31, 2020 or until notification 
by manufacturer that it can be publicly disclosed, whichever is earlier. 

Overall Response Rate (ORR) 

Seventeen studies which included 13 treatment comparisons reported results for ORR in the 
NMA extended network.  There was a statistically significant better ORR for ILd compared to 
Ld, V and Dex.  While ORR was statistically significant for ILd compared to CLd and DLd, the 
magnitifue of effect for ORR was decreased.  There was no statistically significant difference 
in ORR for ILd compared to Vd, Pom-Dex, PVd, VLd, ELd, Kd and DVd.9  Table 5 presents 
results for ORR in the extended network. 

Table 5.  NMA odds ratios (95% credible intervals) for ORR-extended network9 

Non-disclosable information was used in this pCODR Guidance Report and the manufacturer 
requested this information not be disclosed pursuant to the pCODR Disclosure of Information 
Guidelines. This information will remain redacted until January 31, 2020 or until notification 
by manufacturer that it can be publicly disclosed, whichever is earlier. 

The NMA included two trials (ELOQUENT-2 and PANORAMA1) which encompass treatment 
regiments not currently reimbursed in the Canadian setting.  Upon the exclusion of these trials, 
for PFS and OS, the hazard ratio changed slightly from  to  for ILd vs. VLd for OS, and 
no changes were made to statistically significant findings. (Non-disclosable information was used 
in this pCODR Guidance Report and the manufacturer requested this information not be disclosed 
pursuant to the pCODR Disclosure of Information Guidelines. This information will remain 
redacted until January 31, 2020 or until notification by manufacturer that it can be publicly 
disclosed, whichever is earlier.) Similarly, for ORR, the odds ratio changed from  to  
for ILd vs. Vd, and no changes were made to statistically significant findings.10 (Non-disclosable 
information was used in this pCODR Guidance Report and the manufacturer requested this 
information not be disclosed pursuant to the pCODR Disclosure of Information Guidelines. This 
information will remain redacted until January 31, 2020 or until notification by manufacturer 
that it can be publicly disclosed, whichever is earlier.) 

Critical Appraisal of the ITC  

The quality of the NMA provided by the Submitter was assessed according to the recommendations 
made by the ISPOR Task Force on Indirect Treatment Comparisons.55 Details of the critical 
appraisal are presented below.  
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The NMA was conducted using a Bayesian framework. The results from the NMA demonstrated 
that ILd was associated with significantly improved PFS and OS than Ld, V, Dex, and Pom-Dex, 
but statistically significantly shorter PFS than DLd. In addition, there was a statistically 
significant better ORR in favour of ILd compared to Rd, V, and Dex. 

Due to concerns of a sparse network, only fixed effects models were conducted for this study. 
The inclusion of observational studies in the NMA extended network for PFS violates the 
assumption of homogeneity.  Furthermore, there was heterogeneity across study populations 
due to different inclusion and exclusion criteria.  The sample size of the underlying studies 
may have also contributed towards the imprecision of the estimates.  Thus, the width of the 
credible intervals was wide.  Therefore the results for PFS, OS and ORR should be interpreted 
with caution.  Other outcomes of interest (e.g., health related quality of life and safety) were 
not explored in this NMA.   
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8 COMPARISON WITH OTHER LITERATURE 

The pCODR Clinical Guidance Panel and the pCODR Methods Team did not identify other relevant 
literature providing supporting information for this review. 
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9 ABOUT THIS DOCUMENT  

 This Clinical Guidance Report was prepared by the pCODR Lymphoma/Myeloma Clinical Guidance 
Panel and supported by the pCODR Methods Team. This document is intended to advise the pCODR 
Expert Review Committee (pERC) regarding the clinical evidence available on ixazomib (Ninlaro) 
for multiple myeloma. Issues regarding resource implications are beyond the scope of this report 
and are addressed by the relevant pCODR Economic Guidance Report.  Details of the pCODR 
review process can be found on the CADTH website (www.cadth.ca/pcodr).    

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. The manufacturer, as the 
primary data owner, did not agree to the disclosure of some clinical information which was 
provided to pERC for their deliberations, and this information has been redacted in this publicly 
posted Guidance Report. 

This Final Clinical Guidance Report is publicly posted at the same time that a pERC Final 
Recommendation is issued. The Final Clinical Guidance Report supersedes the Initial Clinical 
Guidance Report. Note that no revision was made in between posting of the Initial and Final 
Clinical Guidance Reports. 

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. There was no non-disclosable 
information in the Clinical Guidance Report provided to pERC for their deliberations. 
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APPENDIX B: DETAILED METHODOLOGY OF LITERATURE REVIEW 

Literature Search Methods 

The literature search was performed by the pCODR Methods Team using the search 
strategy provided in Appendix A.  

Published literature was identified by searching the following bibliographic databases: 
MEDLINE (1946- ) with Epub ahead of print, in-process records & daily updates via Ovid; 
Embase (1974- ) via Ovid; the Cochrane Central Register of Controlled Trials (Nov. 2016) 
via Ovid; and PubMed. The search strategy was comprised of both controlled vocabulary, 
such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. 
The main search concepts were ixazomib and Ninlaro.   

No filters were applied to limit the retrieval by study type. The search was limited to 
English-language documents, but not limited by publication year, except for the limiting of 
conference abstracts to the past five years.  

The search is considered up to date as of April 3, 2017.  

Grey literature (literature that is not commercially published) was identified by searching 
the websites of regulatory agencies (U.S. Food and Drug Administration and European 
Medicines Agency), clinical trial registries (U.S. National Institutes of Health – 
clinicaltrials.gov and Canadian Partnership Against Cancer Corporation - Canadian Cancer 
Trials), and relevant conference abstracts. Conference abstracts were retrieved through a 
search of the Embase database limited to the last five years. Abstracts from the annual 
conferences of the American Society of Clinical Oncology (ASCO) and the American Society 
of Hematology (ASH) were searched manually for conference years not available in 
Embase. Searches were supplemented by reviewing the bibliographies of key papers and 
through contacts with the Clinical Guidance Panel. In addition, the manufacturer of the 
drug was contacted for additional information as required by the pCODR Review Team.  

 

Study Selection 

One member of the pCODR Methods Team selected studies for inclusion in the review 
according to the predetermined protocol. All articles considered potentially relevant were 
acquired from library sources. Two members of the pCODR Methods Team independently made 
the final selection of studies to be included in the review and differences were resolved 
through discussion. 

Included and excluded studies (with reasons for exclusion) are identified in section 6.3.1. 

 

Quality Assessment  

Assessment of study bias was performed by one member of the pCODR Methods Team with 
input provided by the Clinical Guidance Panel and other members of the pCODR Review Team.  
SIGN-50 Checklists were applied as a minimum standard. Additional limitations and sources of 
bias were identified by the pCODR Review Team.  

Data Analysis 

No additional data analyses were conducted as part of the pCODR review.  
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Writing of the Review Report 

This report was written by the Methods Team, the Clinical Guidance Panel and the pCODR 
Secretariat:   

• The Methods Team wrote a systematic review of the evidence and summaries of 
evidence for supplemental questions. 

• The pCODR Clinical Guidance Panel wrote a summary of background clinical 
information and the interpretation of the systematic review. The Panel provided 
guidance and developed conclusions on the net clinical benefit of the drug.  

• The pCODR Secretariat wrote summaries of the input provided by patient advocacy 
groups, by the Provincial Advisory Group (PAG), and by Registered Clinicians. 
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