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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 ECONOMIC GUIDANCE IN BRIEF 
 

1.1 Submitted Economic Evaluation 
 

Eli Lilly Canada Inc. submitted two economic analyses to pCODR. The first analysis compared the 
combination of abemaciclib (ABE) and non-steroidal aromatase inhibitors (NSAI) including 
anastrozole or letrozole, ribociclib (RIBO) and NSAI, palbociclib (PAL) and NSAI to NSAI for the 
treatment of advanced breast cancer (ABC) in patients with no prior therapy (hereafter referred 
to as Endocrine-naïve/Sensitive ABC Model as referred to as First-Line Systemic 
Therapy/Endocrine-Sensitive) over a time horizon of 15 years. Another analysis compared the 
combination of ABE and fulvestrant (ABE-FUL), exemestane (EXE) and everolimus (EVE; EXE-EVE), 
palbociclib (PAL) and FUL (PAL-FUL) to FUL for the treatment of breast cancer in patients with 
disease progression or after prior endocrine therapy (hereafter referred to as Endocrine-resistant 
ABC Model) over a time horizon of 5 years. Both analyses were conducted from the perspective 
of the Canadian healthcare system.  
 
Table [1]. Submitted Economic Models  

Endocrine-naïve/Sensitive ABC Model 

Funding Request/Patient Population 
Modelled 

Align with funding request  

Type of Analysis Cost-utility analysis and cost-effectiveness analysis 

Type of Model Markov cohort with a fixed pay-off to account for 
subsequent line of therapies 

Comparator ABE-NSAI, RIBO-NSAI, PAL-NSAI and NSAI 

Year of costs 2018 

Time Horizon 15 years 

Perspective Government  

Cost of abemaciclib 
 
 
 

• $0.63 per mg (150 mg per tablet) 

• $190.40 per day  

• $5,331.20 per 28-day course 

Cost of ribociclib 
 
 
 
Cost of palbociclib 
 
 
 
 
Cost of NSAI: letrozole 
 
 
 
Cost of NSAI: anastrozole 
 
* Price Source: Quintiles IMS Delta PA 
accessed March 2018 

• $0.50 per mg (200 mg per tablet) 

• $223.20 per day 

• $6,249.60 per 28-day course 
 

• $2.03 per mg (125 mg per tablet) 

• $190.43 per day 

• $5,332.11 per 28-day course 
 

• $0.55 per mg (2.5 mg per tablet) 

• $1.33 per day 

• $38.58 per 28-day course 
 

• $1.27 per mg (1 mg per tablet) 

• $1.27 per day 

• $35.64 per 28-day course 

Cost of abemaciclib + NSAI (letrozole) 
 
 
 

• $1.19 per mg 

• $96.58 per day 

• $5,408.37 per 28-day course 
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Cost of abemaciclib +NSAI (anastrozole)  
 

• $1.91 per mg 

• $96.47 per day 

• $5,402.48 per 28-day course 

Model Structure A mathematical model with three health states 
including progression-free survival for the first-line, 
post-progression survival and death. Costs and 
outcomes following progression were attributed at 
the point of relapse based on the calculation of ‘a 
fixed pay-off.’ (Refer to Figure 1 in Section 2.1 of the 
Detailed Technical Report). 

Key Data Sources • MONARCH 3 trial (Data cut: 3 November 2017) 

• MONARCH 2 trial (Data cut: not specified) 

• Network Meta-Analysis (NMA) report from 
submitter 

Endocrine-resistant ABC Model 

Funding Request/Patient Population 
Modelled 

Align with a funding request  

Type of Analysis Cost-utility analysis and cost-effectiveness analysis 

Type of Model Partition-survival 

Comparator ABE-FUL, EXE-EVE, PAL-FUL, and FUL 

Year of costs 2017 

Time Horizon 5 years 

Perspective Government  

Cost of abemaciclib 
 
 
 

• $0.63 per mg (150 mg per tablet) 

• $190.40 per day  

• $5,331.20 per 28-day course 

Cost of exemestane 
 
 
 
Cost of everolimus 
 
 
 
 
Cost of palbociclib 
 
 
 
Cost of fulvestrant 
 
* Price Source: : Quintiles IMS Delta PA 
accessed March 2018 

• $0.05 per mg (25 mg per tablet) 

• $1.33 per day 

• $37.24  Per 28-day course 
 

• $20.13 per mg (10 mg per tablet) 

• $201.25 per day 

• $5,635 per 28-day course 
 

• $2.03 per mg (125 mg per tablet) 

• $190.43 per day 

• $5,332.11 per 28-day course 
 

• $2.33 per mg (250 mg per ml) 

• $41.64 per day 

• $1,165.80 per 28-day course for cycle 2 
onwards 

• Cost for cycle 1 (including loading dose) = = 
$2,331.60 

Cost of abemaciclib + fulvestrant • $2.97 per mg 

• $232.04 per day 

• $6,497.00 per 28-day course for cycle 2 
onwards 

• Cost for cycle 1 (including fulvestrant loading 
dose) = $7,662.80  
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Model Structure A mathematical model with three health states 
including progression-free survival, post-progression 
survival and death (Refer to Figure 4 in Section 2.1 of 
the Detailed Technical Report). 

Key Data Sources • MONARCH 2 trial (data cut: 14th February 2017) 

• NMA report from the Submitter 

1.2 Clinical Considerations 

According to the pCODR Clinical Guidance Panel (CGP), the comparison of abemaciclib – NSAI, 
ribociclib – NSAI, palbociclib – NSAI and NSAI is appropriate. The Submitter did include all 
relevant comparators in modifications to the main economic analysis. 
 
The CGP concluded that there is a net overall clinical benefit to the addition of abemaciclib to 
NSAI for post-menopausal women with HR-positive, HER2 negative advanced breast cancer who 
had no prior systemic therapy in the advanced setting. Additionally, the CGP also concluded that 
there is a net clinical benefit to the addition of abemaciclib to fulvestrant for women with HR-
positive, HER-2 negative ABC who had progressed while receiving neo-adjuvant or adjuvant 
endocrine therapy, < 12 months from the end of adjuvant ET, or while receiving first-line ET for 
metastatic disease (excluding patients previously treated with CDK inhibitors).  

 
The conclusion is based on the MONARCH 3 and MONARCH 2 trials that demonstrated a clinically 
and statistically significant benefit in progression-free survival for abemaciclib in combination 
with NSAI or fulvestrant.  
 
The CGP has no major concern regarding the effectiveness and toxicity of abemaciclib. The CGP 
assumed that abemaciclib had no detrimental effects on patient quality of life (QoL). This 
assumption was supported by an unpublished analysis of QoL data performed by the Submitter. 
The analysis showed no statistical difference in QoL between abemaciclib and control arms in 
both endocrine-naïve/sensitive and endocrine-resistant settings. The CGP also noted immature 
OS data obtained from MONARCH 2 and MONARCH 3 trials and the increased risk of 
myelosuppression with neutropenia, febrile neutropenia, and diarrhea among patients receiving 
abemaciclib. This concern was addressed in the submitted economic evaluations.  
 
Summary of registered clinician input relevant to the economic analysis 
The registered clinician considered abemaciclib as an alternative option for first-line therapy 
and for patients who are intolerant to palbociclib. Abemaciclib could also be preferred in 
patients with brain metastases, baseline cytopenias due to bone marrow involvement (by cancer) 
or residual effects of previous chemotherapy (for other cancers, or past adjuvant 
chemotherapy). Abemaciclib causes less myelosuppression and has a lower risk of significant 
neutropenia than palbociclib. Side effects of abemaciclib and palbociclib flagged by the 
registered clinician were adequately considered in the economic analysis. 
 
Summary of patient input relevant to the economic analysis 
Patients considered controlling disease progression and extending life expectancy as the most 
important outcomes for their breast cancer treatments. Patients who have been treated with 
abemaciclib had good experience with the treatment outcomes, but experienced manageable 
and tolerable diarrhea. Patients also reported other side effects of abemaciclib including lost of 
appetite, abdominal pain, nausea, gas and low blood counts. The submitted economic analysis 
considered disease progression, life expectancy, quality of life, and important side effects of 
abemaciclib, such as diarrhea.  

 
Summary of Provincial Advisory Group (PAG) input relevant to the economic analysis  
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survival estimates from the partition-survival model by forcing the model to select the 
minimum value of progression-free survival and overall survival. 

• The Submitter obtained the comparative efficacy of ABE-FUL and FUL from the intention-to-
treat population of the MONARCH 2 trial (data cut, 14 February 2017) but obtained the 
relative treatment effect of EXE-EVE, PAL-FUL, and FUL from the indirect comparison report. 
By using different data sources to inform treatment effect, the Submitter assumed that the 
characteristics of patients enrolled in the MONARCH 2 trial and in other RCTs included in the 
indirect comparison report were comparable and did not have any impact on the cost-
effectiveness findings. The EGP felt that this assumption is unrealistic. To compare the cost-
effectiveness of the four comparators (ABE-FUL, EXE-EVE, PAL-FUL, and FUL), the 
comparative efficacy of all treatments should come from the same data source, i.e. an 
indirect comparison report.  

• In the base case model, a Weibull distribution was selected to extrapolate ABE-FUL and FUL 
OS data beyond the MONARCH 2 trial follow-up. Based on the parametric extrapolation curves 
and AIC/BIC statistics presented in the economic report, the EGP argue that a Gompertz 
distribution had the best fit with the observed trial data; this distribution, therefore, should 
be used in the base case. The EGP was also concerned about the use of data from the 
CONFIRM trial to append the overall survival data observed from the MONARCH 2 trial. The 
CONFIRM trial compared FUL 250 mg with FUL 500 mg in postmenopausal women with 
estrogen receptor–positive ABC. This approach may mislead the long-term overall survival 
data as it is unclear whether patients who enrolled in the CONFIRM and MONARCH 2 trials had 
similar baseline characteristics. The EGP was unable to compare the characteristics of 
patient enrolled in the two trials because the CONFIRM trial reported limited patient and 
disease characteristics.  

• The Submitter used 28-month MONARCH 2 trial data to predict long-term clinical outcomes 
over 5 years. The overall survival prediction is highly uncertain given that the median overall 
survival from the MONARCH 2 trial has not been reached.  

• The Submitter assumed a hospital cost of $612.19 per day. The EGP was unable to verify the 
source of this unit cost. 

1.4 Detailed Highlights of the EGP Reanalysis 
 
Endocrine-naïve/Sensitive ABC  
 
Given the large uncertainty in the results of indirect comparison for ABE-NSAI, RIBO-NSAI, and 
PAL-NSAI, the EGP reanalyses focused on ABE-NSAI and NSAI. The EGP made the following 
changes to the economic model: 

• As there is high uncertainty in the progression-free survival and overall survival data, the EGP 
shortened a model time horizon from a patient lifetime (15 years) to the trial follow-up 
period (37 months for MONARCH 3 trial and 28 months for MONARCH 2 trial). 

• It is unclear the extent that the gain in progression-free survival may translate to the overall 
gain survival; the EGP, therefore, assessed the uncertainty in this parameter by varying the 
calibration factor from 13.75% to 55%. This range was chosen arbitrarily to reflect the change 
in the calibration factor by 50% from the base case value.   

• The EGP accounted for the ratio of used to the planned dose intensity (relative dose 
intensity, RDI) reported in MONARCH 3, MONARCH 2 and other published RCTs in the 
reanalyses.  

• The EGP addressed PAG’s concern regarding the use of EXE-EVE as post-progression therapies 
by increasing the proportion of EXE-EVE use by 10% and 20%.  

• PAG was concerned about additional follow-up visits due to abemaciclib. The EGP addressed 
this concern by arbitrarily varying the follow-up cost by 20%.  
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spending in all treatments. Varying the uptake rates of ABE-NSAI had minimal changes in the base case 
results. However, changes in the market shares of PAL-NSAI and RIBO-NSAI had a substantial impact on the 
3-year budget due to their large acquisition costs. The larger market share of PAL-NSAI and RIBO-NSAI that 
ABE-NSAI can replace, the smaller budgetary impact of ABE-NSAI to the healthcare system.  
 

Key limitations of the BIA model were: 

• The budget impact analysis assumed that most of the market share of ABE-NSAI will come from 
PAL-NSAI. The EGP assessed the impact of this assumption by allocating the smaller proportion 
of the market share of PAL-NSAI to ABE-NSAI but increased the larger allocation (2%) of the 
market share of NSAI to ABE-NSAI. This EGP reanalysis increased the 3-year budgetary impact 
substantially by 479%.  

• The Submitter assumed that patients are receiving each comparator for 16 cycles. This 
assumption would overestimate the total budgetary impact because 16 treatment cycles would 
suggest that patients received treatment for 14.7 months per year. The EGP was able to 
explore this limitation by restricting the number of treatment cycles to 12 months (13 cycles). 
Reducing the treatment cycles from 16 to 13 reduced the 3-year budgetary impact by 19%. 

• The registered clinician consulted by pCODR suggested that ABE as monotherapy would be a 
valuable option as a second- or third-line therapy for selected patients given its significant 
activity after prior treatment with an aromatase inhibitor. If more patients are eligible for 
ABE, there would be a larger budgetary impact on the healthcare system.  

Endocrine-resistant ABC 

The factors that most influence the budget impact analysis include the number of treatment 
cycles, the ratio of used and planned dose intensity, and the variation in the uptake rate of ABE-
FUL. Replacing the number of treatment cycles by the mean progression-free survival decreased 
the budgetary impact. Applying the ratio of used and planned dose intensity observed in each 
primary RCTs to the model decreased budget impact substantially. Varying the uptake rate of ABE-
FUL had minimal impact on the base case results. However, changes in the market shares of PAL-
FUL because of increased uptake of ABE-FUL had a substantial impact on the 3-year budgetary 
impact. The larger market share of PAL-FUL that ABE-FUL can replace, the smaller budgetary 
impact of ABE-FUL to the health care system.  

Key limitations of the BIA model included: 

• The model assumed that ABE-FUL was publicly funded for all eligible patients, and all market 
share of ABE-FUL will come from PAL-FUL. PAG advised that FUL is not publicly funded in any 
provinces for metastatic breast cancer. Increased market share of ABE-FUL may, therefore, 
come from the market shares of other publicly funded treatments. The EGP assessed the 
impact of this assumption by removing PAL-FUL from the list of comparators and assuming 
that the market share of ABE-FUL would come from EVE-EXE, EXE, and TMX. This EGP 
reanalysis changed the 3-year budget impact from cost-savings to a substantial cost-increase. 

• In addition, the submitted model did not account for administration cost of FUL. PAG was 
concerned that FUL would require additional nursing resources to administer the 
intramuscular injection. EGP addressed this concern by adding the administration cost for 
FUL ($1,070.11 for loading dose and $222.93 for subsequent doses).  

• PAG also noted that FUL would soon become generic. However, changes in the total cost of 
FUL did not affect the budgetary impact shown in the submitted base case because both ABE 
and PAL were used in combination with FUL. 
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1.6 Conclusions 

For the endocrine-naïve/sensitive setting, the EGP’s best estimate of C and E for the 
combination of abemaciclib and anastrozole/letrozole when compared to non-steroidal 
aromatase inhibitor is: 

• Between $189,609/QALY and $2,125,957/QALY 

• Within this range, the best estimate would likely be $382,342/QALY, corresponding to the 
scenario when the treatment effect was obtained from the MONARCH 3 trial.  

• The extra cost of abemacliclib plus anastrozole/letrozole is between $80,543 and 
$113,374. The factor that has the greatest influence on cost is the time horizon used for 
the economic analysis. 

• The extra clinical effect of abemacliclib plus anastrozole/letrozole is between 0.038 and 
0.598 QALY. The factor that has the greatest influence on the QALY is the time horizon 
used for economic analysis. 

• The exploratory sequential cost-effectiveness analysis conducted by the EGP showed that 
ABE-NSAI and RISO-NSAI were dominated by PAL-NSAI except when all CDK 4/6 inhibitors 
were assumed to have the same treatment duration. For this scenario, the ICUR of ABE-
NSAI was $322,116 per QALY compared to NSAI, and the ICUR of PAL-NSAI was $4,075,274 
per QALY compared to ABE-NSAI. Results of the sequential analysis should be interpreted 
with great caution due to the high clinical heterogeneity observed in the NMA of the 
comparative efficacy of ABE-NSAI, RIBO-NSAI and PAL-NSAI. 

 

For the endocrine-resistant setting, the EGP’s best estimate of C and E for the 
combination of abemaciclib and fulvestrant when compared to fulvestrant is: 

• Between $430,659/QALY and $2,115,150/QALY,  

• Within this range, the best estimate would likely be $448,508/QALY, corresponding to the 
scenario when a Gompertz model was used to predict long-term OS without leveraging 
data from the CONFIRM trial.  

• The extra cost of abemacliclib plus fulvestrant is between $87,442 and $103,612. The 
factor that has the greatest influence on cost is the time horizon used for the economic 
analysis. 

• The extra clinical effect of abemacliclib plus fulvestrant is between 0.241 and 0.245 QALY. 
The factor that has the greatest influence on the QALY is the time horizon used for the 
economic analysis. The exploratory sequential cost-effectiveness analysis conducted by 
the EGP showed that ABE-FUL was dominated by PAL-FUL except when all CDK 4/6 
inhibitors were assumed to have the same treatment duration. For this scenario, EXE-EVE 
and PAL-FUL were dominated by ABE-FUL, and the ICUR of ABE-FUL was $363,097 per QALY 
compared to FUL. Results of the sequential analysis should be interpreted with great 
caution due to the high clinical heterogeneity observed in the NMA of the comparative 
efficacy of ABE-FUL, EXE-EVE and PAL-FUL. 

Overall conclusions of the submitted model: 

The model structures and assumptions are adequate and well-justified. Assumptions used for 
healthcare utilization and cost estimates are also well-described. However, the sequential cost-
effectiveness analysis of abemaciclib in both endocrine-naïve/sensitive and endocrine-resistant 
settings are subject to important limitations concerning the poor methodological quality of 
indirect comparison of the efficacy and safety of CDK 4/6 inhibitors and the lack of longer-term 
clinical evidence of abemaciclib. In the absence of comparative studies comparing all CDK 4/6 
inhibitors available in Canada, careful consideration must be taken when compared the cost-
effectiveness of abemaciclib with other CDK 4/6 inhibitors. 
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2 DETAILED TECHNICAL REPORT 

This section outlines the technical details of the pCODR Economic Guidance Panel’s evaluation of 
the economic evidence that is summarized in Section 1. Pursuant to the pCODR Disclosure of 
Information Guidelines, this section is not eligible for disclosure.  It was provided to the pCODR 
Expert Review Committee (pERC) for their deliberations. 
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3 ABOUT THIS DOCUMENT  

This Economic Guidance Report was prepared by the pCODR Economic Guidance Panel and 
supported by the pCODR Breast Cancer Clinical Guidance Panel and the pCODR Methods Team. 
This document is intended to advise the pCODR Expert Review Committee (pERC) regarding 
resource implications and the cost-effectiveness of abemaciclib + NSAI or abemaciclib + 
fulvestrant for advanced or metastatic breast cancer. A full assessment of the clinical evidence of 
abemaciclib + NSAI or abemaciclib + fulvestrant for advanced or metastatic breast cancer is 
beyond the scope of this report and is addressed by the relevant pCODR Clinical Guidance Report.  
Details of the pCODR review process can be found on the pCODR 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 Economic Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. There was no non-disclosable 
information in the Economic Guidance Report provided to pERC for their deliberations.   

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

The Economic Guidance Panel is comprised of economists selected from a pool of panel members 
established by the pCODR Secretariat. The panel members were selected by the pCODR 
secretariat, as outlined in the pCODR Nomination/Application Information Package and the 
Economic Guidance Panel Terms of Reference, which are available on the pCODR website 
(www.cadth.ca/pcodr).  Final selection of the pool of Economic Guidance Panel members was 
made by the pERC Chair in consultation with the pCODR Executive Director. The Economic 
Guidance Panel is editorially independent of the provincial and territorial Ministries of Health and 
the provincial cancer agencies.   
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