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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 

 
The economic analysis submitted to pCODR by Advanced Accelerator Applications provided 
three analyses: 

• A primary analysis comparing Lutetium Lu 177 dotatate  to octreotide long-acting 
release (LAR) for patients with MIDGUT-NET 

• A secondary analysis  comparing Lutetium Lu 177 dotatate to everolimus for patients GI-
NET 

• A secondary analysis comparison Lutetium Lu 177 dotatate to everolimus and sunitinib 
for patients with P-NET.  

 
Table 1. Submitted Economic Model 

Patient Population Modelled Adult patients with somatostatin receptor-positive 
gastroenteropancreative neuroendocrine tumors 
(GEP-NETs), including foregut, midgut and hindgut 
NETs whose disease has progressed and is 
unresectable. For the purpose of this review, three 
analyses were presented: 

• MIDGUT-NET 

• GI-NET 

• P-NET 

Type of Analysis CUA 

Comparator – MIDGUT-NET Octreotide LAR 

Comparators – GI-NET Octreotide LAR 
Everolimus 

Comparators – P-NET Everolimus 
Sunitinib 

Year of costs 2018 

Time Horizon 20 years 

• 4-week model cycle with half-cycle 
correction 

Discount rate 1.5% for both costs and benefits 

Perspective Government  

Cost of Lutetium Lu 177 • $35,000 per dose at a dosage of 7.4 GBq 
(200mCi) package via intravenous 
injection over 30 minutes every 8 weeks 
for a total of $140,000 for 4 doses 

Cost of Octreotide LAR 60 mg 

 
• The list price of octreotide LAR 60 mg is 

$4,044.00 per dose at a dosage of 60 mg 
every 4 weeks via intramuscular injection. 

Cost of everolimus  

• The list price for everolimus is $186.00 at 
a dose of 10 mg daily. The total cost for 
28 days is $5,028.00. 

Cost of sunitinib • The list price for sunitinib is $186.46 at a 
dose of 37.5 mg daily. The total cost for 
28 days is $5,220.88. 
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Model Structure This partitioned survival model was comprised of 
3 health states: stable disease, progressed 
disease and death. All patients start in the 
stable, PFS health state. Transitions from one 
health state to the next is unidirectional. 
Progression-free survival included both on 
treatment and off treatment. 

Key Data Sources – Midgut-NET NETTER-1 

Key Data Sources – GI-NET Company submitted network meta-analysis 

Key Data Sources – P-NET Company submitted analysis which combined a 
company MAIC and a published MAIC  

  
 

1.2 Clinical Considerations 

According to the pCODR Clinical Guidance Panel (CGP), the comparisons included for the 
various sub-groups of NETs are appropriate.  

• Relevant issues identified included:  
o There is net overall clinical benefit with the use of lutetium Lu dotatate for the 

treatment of unresectable or metastatic well-differentiated, somatostatin receptor-
positive GEP-NETs in adults with progressive disease.  

o The NETTER-1 trial demonstrated a significant and very meaningful improvement in 
PFS (HR 0.21, p<0.001) with Lutetium Lu 177 dotatate  in progressive, SSR+ well-
differentiated GEP-NETs. The CGP concludes that this is compelling evidence of 
efficacy in a selected patient population based upon a predictive imaging biomarker 

o The NETTER-1 trial had several limitations, which mainly stemmed from issues with 
trial conduct and data collection, and inappropriate data analysis approaches. These 
limitations were considered significant in terms of their potential to affect the 
internal validity of the trial and prompted reanalyses of the NETTER-1 trial data that 
incorporated data corrections, more rigorous approaches of analysis and multiple 
sensitivity analyses. However, the reanalyses performed confirmed the validity of the 
highly statistically significant large effect size that was obtained for the primary 
outcome at the primary analysis with 177Lu-Dotatate relative to control therapy with 
octreotide LAR. 

o The updated, exploratory analysis of OS was performed based 71 deaths demonstrated 
OS was still unreached in the Lutetium Lu 177 dotatate group and was 27.4 months in 
the control group (HR=0.54, 95% CI, 0.33-0.86). The final analysis of OS is expected 
after 158 deaths have accrued. Of note, the additional efficacy analysis of OS was 
considered an administrative look at the trial data for regulatory purposes, and was 
not considered one of the pre-specified analyses of OS detailed in the statistical 
analysis plan. 

o The eligible patient population includes patients with well-differentiated SSR+ disease 
who have progressed on prior SSA therapy.  

o The CGP concluded that the eligible patient population from the NETTER-1 trial 
(midgut-NET) can be extrapolated to include foregut, hindgut primaries.  

o Treatment with Lutetium Lu 177 dotatate was well tolerated overall, though there 
were higher grade 3-4 adverse events compared to the octreotide LAR group. 

 
Summary of registered clinician input relevant to the economic analysis 
pCODR did not receive input from registered clinicians. 
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The main assumptions and limitations with the submitted economic evaluation MIDGUT-NET 
are as follows: 

Options provided in submitted 
model 

The EGP was unable to explore various alternative 
assumptions in the submitted economic model. These 
include, but are not limited to: 

- Duration of treatment effect: CADTH guidelines 
state that it is not acceptable to assume the relative 
effectiveness of a treatment will be maintained for 
the duration of the intervention. Methods of 
exploring alternate assumptions of duration of 
treatment effect include treatment waning in the 
model and truncating the duration of effect. These 
were not incorporated. 

- Effectiveness assumptions: The submitted model 
extrapolated the trial data over 20 years and 
provided two options for parametric survival curves. 
In order to explore alternate hazard ratios, the 
submitter could have provided model options which 
include an option to use KM data for the observed 
time horizon and a parametric tail or the ability to 
modify the hazard ratio and change the parametric 
curves as necessary for best fit. Other functionality 
options which make exploring uncertainty easy for 
the EGP include exploring upper and lower 
confidence intervals in the economic model, and 
various parametric models. 

Subsequent treatments In the submitted economic model, all progressed patients 
received octreotide LAR 30 mg. The CGP stated that though 
clinical practice varies, most oncologists will stop treatment 
with octreotide LAR 30 mg, and many clinicians would go on 
to give everolimus. 
 
It was not possible to modify the proportion or type of 
subsequent treatments in the submitted economic model 
and therefore the impact of subsequent treatments on the 
analysis is unknown. 

Source of data for background 
mortality 

The submitter used life tables from the University of 
Montreal, from 1955 - 1957, to inform background mortality. 
No justification was provided for not using Statistics Canada 
life tables, with recent data. The impact of this limitation is 
likely minimal, however, does not align with what current 
life table data. 

Utility values  The utility values used in the economic model were 
collected in the NETTER-1 trial and the ERASMUS trial. 
Though these values were collected alongside clinical trials, 
the CGP felt that they did not reflect the clinical course of 
these patients. According to the CGP, patients with NETs 
would be more likely feel worse when they progress 
compared to the pre-progression state.  
 
The EGP examined lower utility values in the post-
progression state as a scenario analysis.  
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Disutility values The disutility values used in the economic model were based 
on a study by Tam et al. where third parties (i.e. Treatment 
physicians) are used to elicit utilities. This is not the gold 
standard methodology for health-related quality of life as it 
is not a patient reported method. 
 
Further, the disutlities were much higher than those used in 
other pCODR economic models. For example, the disutility 
for fatigue used was 0.532. 
 
The EGP examined lower disutility values across the 
different adverse event states as a scenario analysis. 

Rescue subcutaneous octreotide In the submitted base case, it was assumed that 40% of all 
patients across all treatment arms were to receive rescue 
subcutaneous octreotide. Rescue octreotide is only given in 
the case of symptomatic relief and would not be needed by 
all patients. Functional tumors represent approximately 1/3 
of patients, and the CGP stated that the assumption of 40% 
is much too high. The remaining 2/3 of patients have non-
functional tumors and would not require rescue SC 
octreotide. 
 
The EGP examined lower proportions of rescue subcutaneous 
octreotide in scenario analyses. Though it may be expected 
on that lowering the proportion of patients who receive this 
would impact results, given that rescue octreotide is 
modeled as being given in equal proportions to both groups, 
it is not surprising that this is not a large cost driver.  

Administration costs The administration costs in the economic model were 
estimated at $6.71 per hour for amino acid administration at 
$7.37 per intramuscular injection of rescue octreotide. 
These administration costs were deemed to be extremely 
low.  
 
The EGP examined alternate, higher, administration costs to 
determine the impact these have on the ICUR. 
Administration costs are not a cost driver in the model.  

Extrapolation of benefit The median duration of follow-up of patients < 15 months. 
In the submitted base case, the submitter extended 
effectiveness estimates observed to a 20-year time horizon. 
A large part of the estimated benefit of lutetium lu is being 
accrued in the extrapolated parts of the survival curves for 
both PFS and OS. Further, median OS was not reached in the 
trial. 
 
CADTH guidelines state that it is not acceptable to assume 
that the relative effectiveness of a treatment will be 
maintained for the duration of the intervention without 
adequate justification. In this case, the submitter has 
provided no justification to explain the maintenance of the 
expected benefit of lutetium lu over the 20-year time 
horizon. As the submitted model did not include scenario 
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• It is difficult to estimate where the best estimate for this comparison would lie. Several 
limitations were present in the clinical effectiveness data, including use post-hoc 
exploratory analyses and the inability to examine alternate duration of treatment effects. 

• The extra cost of lutetium Lu 177 dotatate is at least $83,840 (ΔC). The main factors that 
most influence ΔC include the administration costs and the time horizon. 

• The extra clinical effect of lutetium Lu 177 dotatate is at least 0.96 (ΔE). The main factors 
that influence ΔE include the time horizon and utilities post-progression. 

 
B. GI-NETs 
The EGP did not provide a best estimate for the GI-NET sub-group due to several assumptions 
made in conducting the NMA notably that octreotide LAR was clinically equivalent to the placebo 
arm of the RADIANT-4 trial, and that the treatment effect of everolimus did not differ by 
receptor status. There was substantial heterogeneity in the included studies and patient 
characteristics among the included studies. Further, Lutetium Lu 177 dotatate did not 
demonstrate any statistically significant differences compared to everolimus, octreotide LAR or 
placebo. It was therefore not possible to either do re-analyses or provide a best estimate for GI-
NETs. 
 
C. P-NETs 
The EGP did not provide a best estimate for the P-NET sub-group due to the methodological 
limitations and assumptions around the clinical effectiveness estimates. Notably, the submitter 
combined MAICs in order to provide all necessary clinical effectiveness data to inform the 
sequential analysis. Combining MAICs is not an acceptable methodology. It was therefore not 
possible to either do re-analyses or provide a best estimate for P-NET.  

 
Overall conclusions of the submitted MIDGUT-NET model: 

• The general model structure provided for the MIDGUT-NET primary analysis was basic. 
The model inputs were limited, and the EGP was restricted in its ability to conduct 
scenario analyses. 

• Due to these restrictions, the EGP was unable to assess alternates in duration of 
treatment effect and the extrapolation of overall survival.  

• Further, a post-hoc exploratory analysis was used to inform the clinical effectiveness 
assumptions.  

• Given the limitations associated with the NETTER-1 trial, evaluating alternative clinical 
effectiveness assumptions would have been informative.  

• Results should be interpreted with caution. 
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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 Gastrointestinal 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 Lutetium Lu 177 dotatate (Lutathera) for (GEP-
NETs). A full assessment of the clinical evidence of Lutetium Lu 177 dotatate (Lutathera) for (GEP-
NETs) 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 information 
redacted from this publicly available Guidance Report. 

This Initial Economic Guidance Report is publicly posted at the same time that a pERC Initial 
Recommendation is issued. A Final Economic Guidance Report will be publicly posted when a pERC 
Final Recommendation is issued. The Final Economic Guidance Report will supersede this Initial 
Economic Guidance Report. 

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.   

 
 



 

pCODR Initial Economic Guidance Report - Lutetium Lu 177 dotatate (Lutathera) for Gastroenteropancreatic Neuroendocrine Tumors 

pERC Meeting: May 16, 2019  
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    12 

REFERENCES  

1. Strosberg J, El-Haddad G, Wolin E, et al. Phase 3 trial of 177lu-dotatate for midgut 

neuroendocrine tumors. N Engl J Med. 2017;376(2):125-135. 
2. Systematic literature review and indirect comparison of clinical outcomes associated with 

Lutathera® compared to relevant comparators for patients with inoperable 
gastroenteropancreatic neuroendocrine tumours (GEP-NET). In: pan-Canadian Oncology Drug 
Review manufacturer submission: Lutathera (lutetium Lu 177 dotatatate), 370MBq/Ml at 
calibration, sterile solution for intravenous infusion. Ottawa (ON): Advanced Accelerator 
Applications Inc.; 2018 Jul 27. 

3.  A population adjusted indirect comparison of Lutathera versus everolimus and sunitinib for 
treatment of pancreatic neuroendocrine tumours (P-NETs): technical report. In: pan-Canadian 
Oncology Drug Review manufacturer submission: Lutathera (lutetium Lu 177 dotatatate), 
370MBq/Ml at calibration, sterile solution for intravenous infusion. Ottawa (ON): Advanced 
Accelerator Applications Inc.; 2018 Jul 27. 

4. Signorovitch J, Swallow E, Kantor E, et al. Everolimus and sunitinib for advanced pancreatic 
neuroendocrine tumors: a matching-adjusted indirect comparison. Exp Hematol Oncol. 
2013;2(1):32. 

5. Tam V, Ko Y, Mittmann N, et al. Cost-effectiveness of systemic therapies for metastatic pancreatic 
cancer. Current oncology. 2013;20(2):e90. 

6. Chua A, Perrin A, Ricci JF, Neary MP, Thabane M. Cost-effectiveness of everolimus for the 
treatment of advanced neuroendocrine tumours of gastrointestinal or lung origin in Canada. Curr 
Oncol. 2018;25(1):32-40. 

7. Doyle S, Lloyd A, Walker M. Health state utility scores in advanced non-small cell lung cancer. 
Lung Cancer. 2008;62(3):374-380. 

8. Beauchemin C, Letarte N, Mathurin K, Yelle L, Lachaine J. A global economic model to assess the 
cost-effectiveness of new treatments for advanced breast cancer in Canada. J Med Econ. 
2016;19(6):619-629. 

9. Swinburn P, Lloyd A, Nathan P, Choueiri TK, Cella D, Neary MP. Elicitation of health state utilities 
in metastatic renal cell carcinoma. Current medical research and opinion. 2010;26(5):1091-1096. 

10. Loukine L, Waters C, Choi BC, Ellison J. Health-adjusted life expectancy among Canadian adults 
with and without hypertension. Cardiology research and practice. 2011;2011. 

11. RAMQ Liste des medicaments, July 5, 2018. Quebec2018. 
12. Woltering EA, Mamikunian PM, Zietz S, et al. Effect of octreotide LAR dose and weight on 

octreotide blood levels in patients with neuroendocrine tumors. Pancreas. 2005;31(4):392-400. 
13. Ontario Drug Benefit Formulary. Toronto: Ministry of Health and Long-Term Care; 2018. 
14. Joffres MR, Campbell NR, Manns B, Tu K. Estimate of the benefits of a population-based reduction 

in dietary sodium additives on hypertension and its related health care costs in Canada. Can J 
Cardiol. 2007;23(6):437-443. 

15. WHO. CHOosing Interventions that are Cost Effective - Canada. 
16. Kaupp-Roberts S, Srirajaskanthan R, Ramage JK. Symptoms and Quality of Life in 

Gastroenteropancreatic Neuroendocrine Tumours. EMJ. 2015;3(1):34-40. 
17. Hurry M, Zhou Z-Y, Zhang J, et al. Cost-effectiveness of ceritinib in patients previously treated 

with crizotinib in anaplastic lymphoma kinase positive (ALK+) non-small cell lung cancer in 
Canada. Journal of medical economics. 2016;19(10):936-944. 

18. Hallet J, Law CHL, Cukier M, Saskin R, Liu N, Singh S. Exploring the rising incidence of 
neuroendocrine tumors: a population‐based analysis of epidemiology, metastatic presentation, 
and outcomes. Cancer. 2015;121(4):589-597. 

19. Prica A, Chan K, Cheung M. Frontline rituximab monotherapy induction versus a watch and wait 
approach for asymptomatic advanced‐stage follicular lymphoma: A cost‐effectiveness analysis. 
Cancer. 2015;121(15):2637-2645. 



 

pCODR Initial Economic Guidance Report - Lutetium Lu 177 dotatate (Lutathera) for Gastroenteropancreatic Neuroendocrine Tumors 

pERC Meeting: May 16, 2019  
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    13 

20. Tam VC, Ko YJ, Mittmann N, et al. Cost-effectiveness of systemic therapies for metastatic 
pancreatic cancer. Curr Oncol. 2013;20(2):e90-e106. 

21. Wehler E, Zhao Z, Pinar Bilir S, Munakata J, Barber B. Economic burden of toxicities associated 
with treating metastatic melanoma in eight countries. Eur J Health Econ. 2017;18(1):49-58. 

22. Lathia N, Mittmann N, DeAngelis C, et al. Evaluation of direct medical costs of hospitalization for 
febrile neutropenia. Cancer. 2010;116(3):742-748. 

 


