supportive care was not cost-effective. pERC noted that in order to improve cost-effectiveness to an
acceptable level in either analysis, a substantial reduction in the price of ramucirumab would be
required.
pERC discussed the feasibility of implementing a funding recommendation for ramucirumab plus
paclitaxel. The Committee noted the small number of patients expected to be eligible for second-line
treatment, which would prevent vial sharing of unused portions of reconstituted drug. While drug
wastage was included in both cost-utility analyses, it was not considered in the Submitter’s base case
budget impact analysis. When the EGP included wastage in its re-analysis of the budget impact, the
budget impact increased by 5%. Additionally, pERC considered that some Canadian jurisdictions
administer paclitaxel once every three weeks rather than once weekly, as in the RAINBOW trial. The
Committee noted the likely impact of a weekly administration schedule for paclitaxel on health systems
and on patient access as a potential barrier to implementation as patients would be required to travel
more frequently to receive treatment compared with a once every three-weekly schedule. Additionally, a
change in the administration schedule of paclitaxel from that used in the RAINBOW trial to once every
three weeks would result in misalignment of the administration schedules of paclitaxel and ramucirumab.
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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’s clinical and economic review panels, and input from pCODR’s Provincial
Advisory Group. Patient advocacy group input was not received for this review; however, pERC used a
summary provided by pCODR through a comprehensive search of published and grey literature on patient
experiences and perspectives regarding gastric cancer and GEJ adenocarcinoma and ramucirumab to
inform its deliberations.

OVERALL CLINICAL BENEFIT
pCODR review scope

The purpose of the review was to evaluate the safety and efficacy of ramucirumab, as monotherapy and
as part of combination therapy, for the treatment of patients with advanced or metastatic gastric cancer
or GEJ adenocarcinoma after prior chemotherapy.

Studies included: Two RCTs in patients previously treated with chemotherapy

The pCODR systematic review included two randomized trials, RAINBOW and REGARD. Both RAINBOW
(n=665) and REGARD (n=355) were double-blind, multi-national, parallel-arm, placebo-controlled trials.
RAINBOW randomized patients 1:1 to treatment with ramucirumab plus paclitaxel or to placebo plus
paclitaxel. REGARD randomized patients 2:1 to treatment with ramucirumab plus best supportive care or
to placebo plus best supportive care. Crossover was not permitted in either trial.
The pCODR review was also provided contextual information from a manufacturer-submitted network
meta-analysis (NMA) of ramucirumab and paclitaxel combination therapy versus other second-line
treatments for adult patients with advanced or metastatic gastric cancer or GEJ adenocarcinoma.

Patient populations: ECOG performance status 0 or 1.

Both trials included patients with advanced or metastatic gastric cancer or GEJ adenocarcinoma who had
previously received chemotherapy. Both trials included patients with ECOG performance status of 0 or 1.
In RAINBOW, patients were predominantly white (61%), 71% were male, 61% had an ECOG performance
status of 1, and the median age was 61 years.
In REGARD, patients were also predominantly white (77%), 70% were male, 72% had an ECOG performance
status of 1, and the median age was 60 years. pERC noted that baseline differences between treatment
arms may have existed in the number of metastatic sites (≥3; ramucirumab, 32%; placebo, 39%),
progression-free interval after previous treatment (≥6 months; ramucirumab, 34%; placebo, 29%), and
presence of peritoneal metastases (ramucirumab, 27%; placebo, 38%), all of which may have biased the
results in favour of ramucirumab monotherapy.

Key efficacy results: Improvement in overall survival for ramucirumab plus paclitaxel

In the RAINBOW trial, pERC noted a statistically significant and clinically meaningful improvement in
overall survival in the context of advanced gastric cancer following failure of first-line chemotherapy in
favour of ramucirumab plus paclitaxel. Median overall survival was 9.6 months in the ramucirumab plus
paclitaxel arm compared with a median of 7.4 months in the placebo plus paclitaxel arm; hazard ratio
(HR) 0.81, 95% confidence interval (CI) 0.68 to 0.96; p<0.017. The estimated OS at six months was 72% in
the ramucirumab plus paclitaxel group and 57% in the placebo plus paclitaxel group; one-year OS rates
were 40% and 30%. The Committee also noted a statistically significant and likely clinical meaningful
improvement in median progression-free survival for the ramucirumab plus paclitaxel arm compared with
the placebo plus paclitaxel arm (median 4.4 months versus [vs.] 2.9 months); HR 0.64, 95% CI 0.54 to
0.75; p<0.0001.
pERC noted that, with respect to the REGARD trial, overall survival was statistically significantly improved
in favour of ramucirumab (median 5.2 months) compared with placebo (median 3.8 months); HR 0.78, 95%
CI 0.60 to 1.0; p<0.047. The estimated OS at six months was 41.8% in the ramucirumab plus best
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supportive care group and 31.6% in the placebo plus best supportive care group; one-year OS rates were
17.6% and 11.8%. Median progression-free survival was also statistically significantly longer in the
ramucirumab arm compared with the placebo arm (median 2.1 months vs. 1.3 months); HR 0.48, 95% CI
0.38 to 0.62; p<0.0001. pERC discussed the clinical significance of the increase in overall survival
observed with ramucirumab monotherapy and differing opinions were debated. pERC noted the Clinical
Guidance Panel’s conclusion that there may be a net clinical benefit with the use of ramucirumab
monotherapy in patients with advanced or metastatic gastric cancer or GEJ adenocarcinoma with an
ECOG performance status of 0 or 1. However, the Committee concluded that, at best, the difference in
overall survival represented a very modest benefit. Additionally, there was uncertainty in this estimate
due to questions surrounding the generalizability of the REGARD trial results to the Canadian context as
the patient population in the trial (ECOG performance status 0 or 1) would typically receive treatment
with chemotherapy.

Quality of life: Improvement in some subscales and overall maintenance in quality of life
with ramucirumab plus paclitaxel

pERC noted that in the RAINBOW trial, health-related quality of life (HRQoL) was assessed using the
European Organization for Research and Treatment of Cancer Questionnaire (EORTC-QLQ-C30) and the
European Quality of Life Questionnaire-5 Dimension (EQ-5D) Index Score. pERC noted that significant
differences in time to deterioration in the emotional functioning (HR 0.64; 95% CI 0.49 to 0.84) and the
nausea and vomiting (HR 0.75; 95% CI 0.57 to 0.97) scales of the EORTC-QLQ-C30 were reported in favour
of the ramucirumab plus paclitaxel arm and in the diarrhea symptom scale in favour of the paclitaxel plus
placebo arm. No statistically significant differences in the remaining scales were noted between
treatment groups. pERC concluded that the significant differences in the nausea and vomiting symptom
scale in favour of the ramucirumab plus paclitaxel arm were clinically meaningful given that nausea and
vomiting are a common disease-related symptom in these patients and that treatment with ramucirumab
plus paclitaxel may delay the onset of these disease-related symptoms compared with paclitaxel alone.
The Committee considered that the significant difference in the emotional function scale was also
clinically meaningful as a delay or improvement in nausea and vomiting would likely be associated with an
improved emotional state.
pERC discussed that, although HRQoL was measured in the REGARD trial using the EORTC-QLQ-C30, there
was a lack of post-baseline data for the majority of patients in the trial. Therefore, no data on time-todeterioration were available for pERC deliberations.

Safety: Expected VEGF inhibitor toxicities such as hypertension

pERC noted that in the RAINBOW trial, 99.1% of patients in the ramucirumab plus paclitaxel group
experienced an adverse event compared with 97.9% of patients in the placebo plus paclitaxel group. In
the REGARD trial, 94.5% of patients who received ramucirumab experienced an adverse event compared
with 87.8% of patients who received placebo. In both trials, the proportion of patients who experienced a
serious adverse event was similar between the group of patients who received ramucirumab compared
with those who received placebo (RAINBOW, 46.8% vs. 42.2%; REGARD, 44.9% vs. 44.3%). Grade 3 or
higher adverse events occurred in more patients in the ramucirumab plus paclitaxel group (81.7%) than in
the placebo plus paclitaxel group (62.6%) in the RAINBOW trial, whereas they occurred in a similar
proportion of patients in both treatment groups in the REGARD trial (ramucirumab, 56.8%; placebo,
58.3%). Grade 3 or 4 adverse events more commonly occurring in patients treated with ramucirumab and
paclitaxel in the RAINBOW trial included neutropenia, hypertension, and fatigue. In the REGARD trial,
grade 3 or 4 hypertension and abdominal pain were more commonly reported in patients who received
ramucirumab. pERC noted that the toxicities of treatment with ramucirumab, as a VEGF inhibitor, were
both expected and manageable.

Comparator information: No consistent standard of care in Canada

pERC noted that, in Canada, there is no defined standard of care for patients with advanced or metastatic
gastric cancer or GEJ adenocarcinoma after failure of first-line therapy. In patients with an ECOG
performance status of 0 to 2, taxanes or irinotecan-based chemotherapy are commonly used in Canadian
practice.
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pERC also noted that in the REGARD trial, the use of placebo plus best supportive care for patients with
an ECOG performance status of 0 or 1 is not reflective of Canadian practice as these patients would be
considered candidates for chemotherapy.

Limitations: Trials conducted in patients with ECOG performance status of 0 or 1

pERC noted that the exclusion of patients with an ECOG performance status of 2 or higher was a potential
limitation of both studies; therefore, pERC was unable to comment on patients with ECOG performance
status of 2 or higher, a patient population with a need for more effective therapies.
In the REGARD trial, pERC noted that the choice of best supportive care as the comparator was
inappropriate for the Canadian context as fit patients (ECOG performance status 0 or 1) would generally
receive chemotherapy after failure of first-line chemotherapy. pERC also noted that the baseline
imbalances between the treatment groups in the REGARD trial may have favoured the ramucirumab alone
arm. Additionally, due to problems with accrual, the final sample size was modified several times and
was approximately half that originally planned. Although the study reported a power of 80%, it was likely
to be less due to the smaller than anticipated difference in overall survival observed between treatment
groups, thus increasing the uncertainty around the estimate.

Need: Few options, patients need more effective treatments

pERC noted that first-line treatment of advanced or metastatic gastric cancer or GEJ adenocarcinoma
includes chemotherapy, typically with a fluoropyrimidine and a platinum. After failure of first-line
therapy in patients who maintain an ECOG performance status of 0 to 2, the Committee noted that, based
on the opinion of the Clinical Guidance Panel, treatment with taxanes (docetaxel, paclitaxel) and
irinotecan-based chemotherapy has demonstrated modest improvements in survival when compared with
best supportive care (i.e., difference in median overall survival up to 1.6 months); however, there
remains a large unmet need for more effective therapies.

PATIENT-BASED VALUES
Values of patients with gastric cancer or GEJ adenocarcinoma: Prolongation of survival,
improved quality of life, and reduction of toxicities

pERC noted that no patient advocacy groups provided input on the review of ramucirumab. The
Committee discussed a summary of grey literature which illustrated patient experiences and perspectives
on gastric cancer, GEJ adenocarcinoma and ramucirumab.
pERC noted that the summary suggested that patients with gastric cancer or adenocarcinoma value
treatments that offer a longer remission, prolongation of life, and improved quality of life, with fewer
side effects. Patients with gastric cancer or GEJ adenocarcinoma experience dysphagia, choking, and
pain on swallowing that makes eating difficult and leads to poor nutrition and an inability to maintain
their weight. Patients also experience fatigue and weakness. Helping patients manage these symptoms
was extremely distressing for patients’ caregivers. pERC noted the reported large emotional and financial
impact on the lives of caregivers of patients with gastric cancer.

Patient values on treatment: Willingness to tolerate side effects for improved outcomes

Five patients were identified in the search who had experience receiving treatment with ramucirumab.
The Committee noted that the summary suggested that some patients who have received treatment with
ramucirumab experienced favourable outcomes while some patients reported the opposite. Patients
reported experiencing side effects of treatment with ramucirumab (e.g., fatigue, hypertension), but some
patients appeared willing to tolerate those side effects for prolonged survival and improvements in
symptoms of their disease and overall quality of life.
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ECONOMIC EVALUATION
Economic model submitted: Cost-utility analysis

The pCODR Economic Guidance Panel assessed two cost-utility analyses in patients with advanced or
metastatic gastric cancer or GEJ adenocarcinoma after prior chemotherapy and ECOG performance status
of 0 or 1: ramucirumab plus paclitaxel compared to placebo plus paclitaxel (based on RAINBOW), and;
ramucirumab plus best supportive care compared to placebo plus best supportive care (based on
REGARD). Both were partitioned survival models with three health states: pre-progression, postprogression, and death.

Basis of the economic model: Clinical and economic inputs

Costs considered in the models included drug (ramucirumab, paclitaxel) acquisition and administration,
best supportive care, third-line treatments, follow-up care, hospitalization, and end-of-life care.
Clinical inputs included progression-free survival, overall survival, time on treatment, treatment-related
adverse events, health state utilities, disutilities, and response-specific utilities. Health state utilities in
both models were based on utility data collected in the RAINBOW study.

Drug costs: confidential price, comparator likely costs less

At the list price, ramucirumab costs $909.42 per 100 mg vial or $4547.10 per 500 mg vial. At the
recommended dose of 8 mg/kg every 2 weeks and assuming an average weight of 70 kg, the cost per day
is $363.77 and $10,185.50 per 28-day course. At the submitted confidential price, ramucirumab costs
$
per 100 mg vial or $
per 500 mg vial. (The cost of ramucirumab 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.)
At the submitted price, paclitaxel costs $394.12 per 6 mg/mL 5mL vial, $1,258.67 per 6 mg/mL 16mL vial
or $3,941.24 per 6 mg/mL 50 mL vial. At the recommended dose of 80 mg/m2 on days 1, 8 and 15 of a 28day cycle and assuming an average body surface area of 1.7 m2, the cost per day is $4.84 and $135.46 per
28-day course. The EGP noted that the price of paclitaxel may be quite significantly lower in Canadian
jurisdictions than that used in the Submitter’s model.

Cost-effectiveness estimates: Small extra benefit and high drug costs impact ICER

pERC noted that the inputs that had the largest impact on the incremental cost-effectiveness ratio, in
both cost-utility analyses were the drug cost, in addition to the length of stay in hospital, body weight
and body surface area estimates, probability of hospitalization, and the daily cost of hospitalization. The
choice of parametric function to model progression-free survival had an impact on the results in the
REGARD-based analysis. pERC agreed with the approach taken by the EGP to use the data from all
patients in the RAINBOW trial to inform the inputs for the length of stay, body weight and body surface
area as the data from all patients would provide better estimates. pERC also agreed with the EGP’s
approach to use the observed and unadjusted data on the probability of hospitalization from the RAINBOW
trial and with the decision to account for uncertainty in the daily cost of hospitalizations through a 25%
increase and decrease. Lastly, the Committee agreed with the Economic Guidance Panel’s approach to
use a Weibull distribution to fit the progression-free survival data in the REGARD-based model as it better
modeled the survival that would be expected in clinical practice, a recommendation supported by the
Clinical Guidance Panel. Wastage was included in both cost-utility analyses. pERC accepted the EGP’s
reanalysis estimates adjusting for these factors, which were higher than the Submitter’s base case
estimates for both analyses, and concluded that ramucirumab plus paclitaxel and ramucirumab plus best
supportive care could not be considered cost-effective at the confidential price for ramucirumab. pERC
noted that in order to reduce the incremental cost-effectiveness to an acceptable level, a substantial
reduction in the price of ramucirumab would be required.
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ADOPTION FEASIBILITY
Considerations for implementation and budget impact: frequency of paclitaxel
administration

pERC discussed factors affecting the feasibility of implementing a funding recommendation for
ramucirumab monotherapy or ramucirumab plus paclitaxel in patients with advanced or metastatic gastric
cancer or GEJ adenocarcinoma who have received prior chemotherapy.
pERC noted that the Provincial Advisory Group expressed concerns with drug wastage as a potential
barrier to implementation. The Committee considered the small number of patients expected to be
eligible for second-line treatment, which would prevent vial sharing of unused portions of reconstituted
drug and noted that the Submitter did not include wastage in the budget impact analysis. When the EGP
incorporated wastage in its re-analysis, the budget impact increased by 5%.
pERC also noted that the Provincial Advisory Group expressed concern with the additional costs of
administering paclitaxel as a potential barrier to implementation. Some Canadian jurisdictions administer
paclitaxel once every three weeks rather than once weekly, as in the RAINBOW trial. The Committee
noted the likely impact of a weekly administration schedule for paclitaxel on health systems and on
patient access as a potential barrier to implementation as patients would have to travel more frequently
to receive treatment compared with a once every three weeks schedule. Additionally, any changes to the
administration schedules of paclitaxel and ramucirumab would have to keep their cycle lengths in
harmony.
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Avoidance of conflicts of interest

All members of the pCODR Expert Review Committee must comply with the pCODR Conflict of Interest
Guidelines; individual conflict of interest statements for each member are posted on the pCODR website
and pERC members have an obligation to disclose conflicts on an ongoing basis. For the review of
ramucirumab (Cyramza) for metastatic gastric cancer or gastro-esophageal junction adenocarcinoma,
through their declarations, two members had a real, potential or perceived conflict and based on
application of the pCODR Conflict of Interest Guidelines and one of these members was 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. Eli Lilly Canada Inc., as the
primary data owner, did not agree to the disclosure of 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 wellinformed 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).
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