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clinically plausible that there may be some carry-over benefit of T-DM1 once treatment is stopped, there 
is an absence of clinical evidence to justify a carryover benefit.  pERC also noted that the estimates of 
incremental cost-effectiveness were also impacted by how the PFS and OS benefit were extrapolated 
beyond the trial period. It was noted that in the manufacturer’s submitted model, the majority of the 
clinical benefit (i.e. greater than 50%) is a result of post-progression survival, which is unrealistic from a 
clinical perspective. pERC considered that if 50% of the clinical benefit associated with T-DM1 were 
eliminated, the true ICER might be double that of the EGP’s lowest estimate of $162,839 per QALY.  pERC 
also noted that the EGP made adjustments to the economic analysis by shortening the time horizon and 
accounting for potential drug wastage. Therefore, pERC concluded that T-DM1 was not cost-effective at 
the submitted price.  
 
pERC also noted that an economic analysis comparing T-DM1 with trastuzumab plus capecitabine was 
submitted using an indirect comparison.  There was considerable uncertainty in the clinical estimates 
from the indirect comparison and the manufacturer did not provide any sensitivity analyses around these 
estimates.  In general, pERC considered that there was insufficient evidence to draw conclusions on the 
comparative efficacy and cost-effectiveness of T-DM1 versus trastuzumab plus capecitabine. pERC further 
noted that although it was reasonable to have conducted the indirect comparison with trastuzumab plus 
capecitabine a better comparison in the Canadian context would have been to trastuzumab plus 
vinorelbine or other chemotherapies.  
 
pERC discussed the feasibility of implementing a recommendation for T-DM1. pERC noted that T-DM1 is 
administered based on weight and the reconstituted drug is stable for only 24 hours.  Therefore, in 
situations where excess T-DM1 cannot be used for other patients, wastage may have a significant budget 
impact. Input from pCODR’s Provincial Advisory group indicated that HER2 testing is well established and 
widely available and so many patients will already have access to testing. In addition, pERC discussed that 
the availability of T-DM1 in the second line treatment setting will likely lead to changes in the treatment 
algorithm for HER2-positive unresectable locally advanced or metastatic breast cancer.  However, pERC 
noted that there is currently no evidence available to inform how the introduction of T-DM1 will impact 
practice patterns.  More specifically, pERC noted that at this time there is no evidence to make an 
informed recommendation on the use of T-DM1 after patients progress on first-line pertuzumab. 

 
EVIDENCE IN BRIEF  

 
pERC deliberated upon a pCODR systematic review, other literature in the Clinical Guidance Report 
providing clinical context, an evaluation of the manufacturer’s economic model and budget impact 
analysis, guidance from pCODR clinical and economic review panels, input from two patient advocacy 
groups (Canadian Breast Cancer Network (CBCN) and Rethink Breast Cancer (Rethink)) and input from 
pCODR’s Provincial Advisory Group. 
 
OVERALL CLINICAL BENEFIT 
 
pCODR review scope 
The pCODR review evaluated the efficacy and safety of trastuzumab emtansine (T-DM1; Kadcyla) 
compared to an appropriate comparator, in patients with HER2-positive, unresectable locally advanced or 
metastatic breast cancer who have received prior therapy with trastuzumab and a taxane for previous 
metastatic breast cancer or who developed disease recurrence during or within six months of completing 
adjuvant therapy with these agents for breast cancer. 
 
Studies included:  one randomized controlled trial  
The pCODR systematic review included open-label randomized controlled superiority trial, EMILIA (Verma 
2012), which evaluated T-DM1 (n=495, 3.6 mg/kg i.v. every 21 days) compared to lapatinib (1250 mg 
daily, orally) plus capecitabine (n=496, 1000 mg/m2 every 12 hours to a maximum daily dose of 2000 mg/2 
on days 1-14, orally, every 21 days). The EMILIA study did not blind study participants, the treating 
physicians, or investigators to the treatment assignment.   Treatment was administered until disease 
progression or unmanageable toxicity. 
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The pCODR review also provided contextual information on an indirect comparison of T-DM1 with 
trastuzumab plus capecitabine.  
 
Patient populations:  ECOG performance status 0 or 1  
The majority of patients in the EMILIA study had an ECOG status of 0 or 1 (60% and 35% of patients, 
respectively). Patients had received prior trastuzumab in the metastatic or adjuvant setting.   
 
Study entry was restricted to patients with a left ventricular ejection fraction (LVEF) of ≥ 50% and an 
ECOG performance status 0 or 1. pERC concluded that there was no evidence to support the use of T-DM1 
in a broader patient population. Patients were also excluded from the EMILIA study if they had prior 
treatment with T-DM1, lapatinib, or capecitabine in the metastatic setting. pERC felt that it would be 
reasonable to allow a time-limited access to patients who have already received lapatinib or capecitabine 
in the metastatic setting. pERC noted that this time-limited access should be for patients who would 
otherwise meet the eligibility criteria of the EMILIA study. 
 
 
Key efficacy results: statistically and clinically significant OS and PFS benefit 
Key efficacy outcomes deliberated on by pERC included overall survival and an independent review 
committee assessment of progression-free survival, the co-primary outcomes of the EMILIA study, as well 
as objective response rates.  
 
pERC noted that there were both statistically and clinically significant difference in overall survival 
(median 30.9 months vs. 25.1 months, HR=0.68, 95% CI 0.55 to 0.85) and in progression-free survival 
(median 9.6 months vs. 6.4 months, HR=0.65, 95% CI 0.55 to 0.77, p<0.001) in favour of the T-DM1 arm 
compared to the lapatinib-capecitabine arm. pERC considered the magnitude of the benefit to be very 
meaningful and also noted that an improvement in overall survival in the second line setting is an unusual 
and important outcome.  The objective response rate was also statistically significantly higher in the T-
DM1 arm compared to the lapatinib-capecitabine arm (43.6% vs. 30.8%, p<0.001).  
 
Quality of life: longer time to deterioration of QoL  
The time to deterioration of health related quality of life was evaluated in the EMILIA study using the 
Functional Assessment of Cancer Therapy – Breast Trial Outcome Index (FACT-B TOI) questionnaire. pERC 
noted that median time to a decline in quality of life scores was longer in the T-DM1 group compared to 
the lapatinib plus capecitabine group (7.1 vs. 4.6; HR=0.80, 95% CI 0.67 to 0.95, p=0.012) indicating that 
T-DM1 decreased the time to deterioration of quality of life.   
 
Safety: acceptable toxicity profile 
pERC reviewed the toxicity profile of T-DM1 based on the results of the EMILIA study and concluded that 
the overall tolerability of T-DM1 was acceptable relative to other cancer therapies. pERC noted that a 
slightly higher proportion of patients in the lapatinib-capecitabine arm experienced grade 3 or above 
adverse events compared to the T-DM1 arm (57.0% vs. 40.8%, respectively).  Of note were higher 
proportions of any grade and grade 3 or above diarrhea and palmar-plantar erythrodyesthesia (hand-foot 
syndrome) in patients on the lapatinib-capecitabine arm of the trial compared to the T-DM1 arm. 
Conversely, higher proportions of any grade elevated alanine aminotransferase and any grade or grade 3 
or above thrombocytopenia and elevated aspartate aminotransferase occurred in patients in the T-DM1 
arm compared to the lapatinib plus capecitabine arm. 
 
 
Comparator information: uncertainty in indirect comparison with trastuzumab plus 
capecitabine 
pERC noted that both pCODR’s Provincial Advisory Group and the pCODR Clinical Guidance Panel 
considered trastuzumab + capecitabine to be a relevant treatment option in the second line setting for 
patients with HER2 positive breast cancer but felt a better comparison in the Canadian context would 
have been to trastuzumab plus vinorelbine. pERC considered the results of the indirect comparison of T-
DM1 to trastuzumab plus capecitabine that was conducted by the manufacturer and felt that there was 
considerable uncertainty in the clinical estimates from the indirect comparison.  It was also noted that 
the manufacturer did not provide sensitivity analyses around these estimates. In general, pERC noted that 
there are significant limitations with indirect and cross-trial comparisons and did not consider the analysis 
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sufficient to draw any definitive conclusion on the comparative efficacy of T-DM1 to trastuzumab plus 
capecitabine.  
 
Need: more effective treatments that extend survival and have better tolerability 
pERC noted that breast cancer deaths are the second most common cause of cancer mortality in Canadian 
women (5,100 deaths in 2012) and that approximately 15 to 20% of all breast cancers are HER2 positive.  
pERC also noted that HER2 positive breast cancer is considered more aggressive and may result in a 
poorer prognosis. In general, women with metastatic breast cancer (MBC) have a 5-year survival rate of 
approximately 15%. In women with HER2-positive MBC, the use of the anti-HER2 humanized monoclonal 
antibody trastuzumab, in addition to cytotoxic chemotherapy has been found to significantly improve 
progression-free survival and overall survival compared to cytotoxic chemotherapy alone. Thus anti-HER2 
treatment is considered a standard first-line treatment approach for HER2-positive metastatic breast 
cancer.  pERC noted that the majority of patients with MBC who initially respond to trastuzumab and 
chemotherapy will demonstrate disease progression within 1 year of treatment initiation. In these 
patients, second line treatment options include lapatinib plus capecitabine or trastuzumab plus 
chemotherapy. pERC noted that despite such therapies, there remains a need for new and improved 
targeted therapies both in terms of efficacy and tolerability.  
 
 
PATIENT-BASED VALUES 
 
Values of patients with HER2-positive MBC: prolonged survival and acceptable quality of life 
Input from two patient advocacy groups indicated that patients with metastatic breast cancer value 
extended life expectancy while maintaining an acceptable quality of life. Therefore, pERC considered 
that the clinically and statistically significant improvements in OS and PFS and the prolonged time to 
deterioration of quality of life in the EMILIA study aligned with these important patient values.  
 
Patient values on treatment: maintaining quality of life without side effects 
Based on input provided by patient advocacy groups, pERC noted that many patients would be willing to 
tolerate the potential adverse effects of a treatment if it was found to prolong their survival, even for a 
short period of time. pERC discussed the results from the EMILIA study that showed a manageable adverse 
event profile and prolonged time to deterioration of quality of life. pERC also noted two survey response 
of two Canadian patients who had experience with T-DM1. Both reported that T-DM1 had a positive 
impact on their disease and quality of life.  Therefore, pERC considered that T-DM1 aligned with patient 
values. 
 
 
ECONOMIC EVALUATION 
 
Economic model submitted: cost utility and cost-effectiveness 
The pCODR Economic Guidance Panel assessed a cost-utility and cost-effectiveness analysis that compared 
trastuzumab emtansine (Kadcyla) to lapatinib plus capecitabine as a second-line treatment for patients 
with HER2-positive, unresectable locally advanced or metastatic breast cancer previously treated with 
trastuzumab and a taxane. This comparison was based on the results of the EMILIA study. The pCODR 
review also assessed an indirect comparison of T-DM1 to trastuzumab + capecitabine. 
 
Basis of the economic model: clinical and economic inputs 
Costs considered in the analysis included the cost of the planned dose of the drugs excluding wastage, the 
cost of adverse events, the cost of administering the drugs, and supportive care costs. 
 
The clinical effect considered in the analysis was based on extrapolation of overall survival and 
progression-free survival based on one phase-III clinical trial and utilities based on an algorithm that 
considered adverse events. 
 
Drug costs: confidential price submitted 
pERC noted that T-DM1 is available in two vial sizes 100mg and 160mg/vial and the drug dose is based on  
a patient’s weight. pERC further noted that the drug is only stable for 24 hours following re-constitution.  
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In the event that all of the reconstituted drug is not used for a patient and another patient is not 
available for treatment within 24 hours, drug wastage would occur. 
 
At the list price, T-DM1 costs $2,508 per 100mg and $4,012.80 per 160mg vial. The manufacturer also 
submitted a confidential price of $  per 100mg vial and $  for 160mg/vial for T-DM1. 

• At the list price and the recommended dose of 3.6 mg/kg, the average daily cost of T-DM1 is 
$300.96 and the average cost per 28-day course is $8,426.88. This cost does not take wastage of 
any excess T-DM1 into consideration.  When wastage is taken into consideration, the average 
daily cost is $310.51 and the average cost per 28-day course is $8694.40. 
Based on the confidential price and the recommended dose of 3.6 mg/kg, the average daily cost 
of T-DM1 is $  and the average cost per 28-day course is $ . (The cost of 
trastuzumab emtansine is based on a confidential price submitted by the manufacturer and 
cannot be disclosed to the public according to the pCODR Disclosure of Information guidelines).  

 
Lapatinib costs $23.50 per 250 mg tablet. Capecitabine costs $1.83 per 150 mg tablet or $6.10 per 500mg 
tablet.  

• At the recommended dose of 1250mg lapatinib orally once daily and capecitabine 1000 mg/m2 
twice daily on days 1-14 every 21 days, lapatinib + capecitabine costs $145.15 per day and 
$4,064.29 per 28-day course. 

 
Trastuzumab costs $2,697.90per 440 mg vial. Capecitabine costs $1.83 per 150 mg tablet or $6.10 per 
500mg tablet.  

• At the recommended loading dose of trastuzumab of 8mg/kg loading dose and capecitabine 1000 
mg/m2 BID Days 1-14 every 21 days, trastuzumab + capecitabine costs $187.86 per day and 
$5,260.14 per 28-day course.  

• At the recommended dose of trastuzumab of 6mg/kg every 3 weeks and capecitabine 1000 
mg/m2 BID Days 1-14 every 21 days, trastuzumab + capecitabine costs $157.19 per day and 
$4,401.69 per 28-day course. 

 
Cost-effectiveness estimates: influenced by inadequate model structure and assumptions of 
post-progression survival and carryover benefit 
pERC deliberated upon the cost-effectiveness of T-DM1 and discussed the pCODR Economic Guidance 
Panel’s (EGP’s) critique of the manufacturer’s economic analysis.  pERC noted that the estimates of 
incremental cost-effectiveness provided by the submitter were largely influenced by an inadequate model 
structure and resulting assumptions made on post-progression survival and carry over benefit.  pERC 
discussed that over half the clinical benefit included in the submitted model was due to an assumption of 
a post-progression survival benefit. pERC also noted that assumptions made regarding a carry-over benefit 
further impacted the submitted results. pERC noted that the submitted model had structural limitations 
that prevented the EGP from modifying these assumptions and as a result any reanalysis provided by the 
EGP is impacted by these inherent limitations in the model.  Therefore, the EGP could not provide an 
upper limit to the range of cost-effectiveness estimates. pERC noted that as a result of these structural 
limitations in the submitted model, over half of the estimated clinical benefit came from the assumption 
made on post-progression survival.  pERC also noted that the estimates of incremental cost-effectiveness 
were also impacted by how the progression-free survival and overall survival benefit were extrapolated 
beyond the trial period. It was noted that in the manufacturer’s submitted model, the majority of the 
clinical benefit (i.e. greater than 50%) is a result of improved post-progression survival, which is not 
realistic from a clinical perspective.  pERC discussed these limitations and noted that if 50% of the clinical 
benefit associated with T-DM1 were eliminated, the true ICER might be double that of the EGP’s lowest 
estimate of $162,839 per QALY. pERC noted that the estimates of incremental cost-effectiveness provided 
by the submitter were also impacted by the time horizon and assumptions related to drug wastage; 
however, the EGP was able to adjust for these factors in their reanalyses. 
 
pERC also discussed the cost-effectiveness of T-DM1 in comparison to trastuzumab plus capecitabine. 
pERC considered that, based on the indirect comparison, there was insufficient evidence to draw 
definitive conclusions on the efficacy of T-DM1 compared to trastuzumab plus capecitabine. pERC further 
noted that although it was reasonable to have conducted the indirect comparison to trastuzumab plus 
capecitabine a better comparison in the Canadian context would have been to trastuzumab plus 
vinorelbine or other chemotherapies.  
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Overall, pERC concluded that T-DM1 was not cost-effective at the submitted confidential price compared 
with lapatinib plus capecitabine or trastuzumab plus capecitabine. 
 
ADOPTION FEASIBILITY 
 
Considerations for implementation and budget impact: treatment algorithm sequencing 
pERC noted that the following factors would be important to consider if a funding recommendation for T-
DM1 was implemented. pERC noted that T-DM1 has a short stability period of 24 hours once reconstituted. 
pERC noted that since T-DM1 is administered based on the weight of the patient, in instances where vial 
sharing is not feasible, there is a likelihood of wastage of any excess T-DM1. pERC noted this may increase 
the budget impact for provinces but wastage was not addressed in the submitter’s budget impact 
analysis.  
 
pERC discussed a time-limited need for T-DM1 in patients who have received lapatinib or capecitabine 
therapy in the second line setting. pERC noted that this time-limited access should be for patients who 
would otherwise meet the eligibility criteria of the EMILIA study and noted that this might have a short 
term budget impact on provinces.  
 
pERC noted the Provincial Advisory Group’s concern regarding the optimal sequencing of therapy in the 
second line setting. pERC acknowledged that there is currently no evidence available on the effectiveness 
of T-DM1 in those patients who progress after receiving pertuzumab in the first-line setting.  Therefore, 
pERC concluded that the optimal sequencing of T-DM1 and other treatments in this patient population is 
currently unknown and at this time, pERC was unable to make an informed recommendation on the use of 
T-DM1 in patients progressing on first line pertuzumab.    
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trastuzumab emtansine (Kadcyla) for metastatic breast cancer, through their declarations, nine members 
had a real, potential or perceived conflict and based on application of the pCODR Conflict of Interest 
Guidelines, and four of these members were excluded from voting. 
 
Information sources used 
The pCODR Expert Review Committee is provided with a pCODR Clinical Guidance Report and a pCODR 
Economic Guidance Report, which include a summary of patient advocacy group and Provincial Advisory 
Group input, as well as original patient advocacy group input submissions to inform their deliberations. 
pCODR guidance reports are developed following the pCODR review process and are posted on the pCODR 
website. Please refer to the pCODR guidance reports for more detail on their content.  
  
Consulting publicly disclosed information 
pCODR considers it essential that pERC recommendations be based on information that may be publicly 
disclosed. All information provided to the pCODR Expert Review Committee for its deliberations was 
handled in accordance with the pCODR Disclosure of Information Guidelines. Hoffman-La Roche Ltd., as 
the primary data owner, did not agree to the disclosure of some economic information, therefore, this 
information has been redacted in this recommendation and publicly available guidance reports.   
 
Use of this recommendation  
This recommendation from the pCODR Expert Review Committee (pERC) is not intended as a substitute 
for professional advice, but rather to help Canadian health systems leaders and policymakers make well-
informed decisions and improve the quality of health care services. While patients and others may use 
this Recommendation, it is for informational and educational purposes only, and should not be used as a 
substitute for the application of clinical judgment respecting the care of a particular patient, for 
professional judgment in any decision-making process, or for professional medical advice. 
 
Disclaimer 
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. This document is 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 document).  
 
 


