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pERC discussed the feasibility of implementing a funding recommendation for bevacizumab plus 
carboplatin and paclitaxel for women with advanced stage, “high risk for progression” epithelial ovarian 
cancer, primary peritoneal cancer, or fallopian tube cancer. The Committee discussed that since the 
ICON7 study used a dose of 7.5mg/kg and reported similar outcomes as the GOG-218 study, which used a 
dose of 15mg/kg, that a dose of 7.5mg/kg is appropriate. Also, pERC noted that since both the ICON7 and 
GOG-218 studies were designed for women to receive bevacizumab during the initial chemotherapy phase 
and then continue bevacizumab as a single agent during the maintenance phase, that a similar regimen 
should be recommended for funding in Canadian practice. Finally, pERC also noted that in many Canadian 
centres, women are offered neoadjuvant (prior to surgery) chemotherapy for newly diagnosed advanced 
ovarian cancer for multiple reasons, including restricted timely access to operating rooms or extensive 
disease distribution in poor performance status patients. Since patients receiving neoadjuvant 
chemotherapy were not included in the studies of bevacizumab, its effectiveness and safety in this group 
is unknown, consequently pERC concluded that at this time there is no evidence to support or refute the 
use of bevacizumab in women who have received neoadjuvant chemotherapy. 
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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 clinical and economic review panels, input from one patient advocacy 
group (Ovarian Cancer Canada) and input from pCODR’s Provincial Advisory Group. 
 
OVERALL CLINICAL BENEFIT 
 
pCODR review scope 
The purpose of the review is to evaluate the effectiveness and safety of bevacizumab when used in 
combination with paclitaxel and carboplatin, as compared to an appropriate comparator, for the front-
line treatment of patients with epithelial ovarian, fallopian tube, or primary peritoneal cancer and who 
have a high risk of relapse (stage III with >1 cm of residual disease, stage III unresectable, or stage IV). 
 
Studies included: Two high quality RCTs  
The pCODR systematic review included two randomized controlled trials (RCTs).  The first, the ICON7 
study was an international open-label RCT, comparing carboplatin plus paclitaxel (n=764) for six cycles to 
carboplatin plus paclitaxel plus concurrent bevacizumab (n=764; 7.5 mg/kg in cycles 2-6) plus 
maintenance bevacizumab (7.5 mg/kg up to an additional 12 cycles or until disease progression) in 
patients who had undergone surgery for early-stage high-risk (International Federation of Gynecology and 
Obstetrics [FIGO] Stage I or IIA and clear cell or grade 3 tumours) or advanced (FIGO Stage IIB to IV) 
epithelial ovarian, primary peritoneal, or fallopian tube cancer.   
 
The second, the GOG-218 study was a three-armed blinded, placebo-controlled RCT. The study compared 
carboplatin plus paclitaxel for six cycles followed by placebo maintenance (cycles 7-22; n=625) versus 
carboplatin plus paclitaxel for six cycles plus concurrent bevacizumab (15 mg/kg in cycles 2-6) followed 
by placebo maintenance (cycles 7-22; n=625) versus paclitaxel plus carboplatin for six cycles plus 
concurrent bevacizumab (15 mg/kg in cycles 2-6) followed by bevacizumab maintenance (15 mg/kg in 
cycles 7-22 or until disease progression; n=623). The study population included patients with previously 
untreated, incompletely resectable FIGO Stage III with residual lesions >1 cm (i.e., sub-optimally 
debulked) or with residual lesions ≤1 cm (i.e., optimally debulked), or any FIGO Stage IV epithelial 
ovarian, primary peritoneal, or fallopian tube cancer. 
 
Patient populations: Subgroup of patients at “high risk for progression” 
pERC noted that both studies included a patient population that was broader than the Submitter’s funding 
request, which was limited to women with disease at “high risk for progression”. 
ICON7 study: The primary publication reported a pre-planned subgroup analysis of 465 patients with 
Stage III disease and residual lesions >1 cm or Stage IV disease (called the original “high risk for 
progression” subgroup) conducted in 2010.  In a 2013 abstract publication (Oza, 2013), an additional 37 
non-operated stage III patients were included with the original subgroup in a modified subgroup analysis 
of patients at “high risk for progression” (called the modified “high risk for progression” subgroup).   
 
GOG-218 study: Originally, patients with stage III disease and residual disease >1 cm (i.e., suboptimally 
debulked) or Stage IV disease were eligible.  However, the eligibility criteria for the trial were modified 
to allow for inclusion of patients with Stage III disease with residual lesions ≤1 cm.   Out of a study 
population of 1,873; 751 patients (40%) were included in a subgroup analysis of patients with Stage III 
suboptimally debulked disease, and a further 483 patients (26%) were included in a subgroup analysis of 
patients with Stage IV disease. 
 
Key efficacy results: Clinically meaningful improvement in overall survival 
ICON7 study: In the original “high risk for progression” subgroup (2010), the median OS was statistically 
significantly longer in the carboplatin-paclitaxel-bevacizumab group than in the carboplatin-paclitaxel 
group (36.6 months versus [vs.] 28.8 months; HR 0.64, 95% confidence interval [CI] 0.48 to 0.85; p=0.002).  
In the 2013 modified “high risk for progression” subgroup, a statistically significant difference in overall 
survival in favour of the bevacizumab arm was reported (log-rank p=0.03); however, non-proportional 
hazards were detected (p=0.007), that is, the survival curves crossed each other at some time during the 
trial period.  The restricted mean survival times, which allow for more reliable statistical representation 
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of the data, were 39.3 months vs. 34.5 months for the bevacizumab vs. control groups, respectively.  
Median progression-free survival (PFS) was statistically significantly longer in the bevacizumab arm (16.0 
months) compared with the control arm (10.5 months; HR 0.73, 95% CI 0.60 to 0.93); however, non-
proportional hazards were again detected (p<0.001).  The restricted mean survival times at 42 months 
were 18.1 months in the bevacizumab arm and 14.5 months in the control arm.  
 
GOG-218 study: Overall survival data for the subgroups of patients with either suboptimally debulked 
disease or Stage IV disease in the GOG-218 study were not available.  For the subgroup of patients with 
suboptimally debulked disease, median PFS was significantly longer for patients who received carboplatin-
paclitaxel in combination with concurrent and maintenance bevacizumab compared with patients who 
received carboplatin-paclitaxel-placebo (13.9 months in 242 patients vs. 10.1 months in 253 patients; HR 
0.78, 95% CI 0.63 to 0.96).  For the subgroup of patients with Stage IV disease, median PFS was also 
significantly longer for patients who received carboplatin-paclitaxel in combination with concurrent and 
maintenance bevacizumab compared with patients who receive carboplatin-paclitaxel-placebo (12.8 
months in 165 patients vs. 9.5 months in 153 patients; HR 0.64, 95% CI 0.49 to 0.82).   
 
Despite the inherent limitations of subgroup analyses, pERC noted the consistency in the results of the 
ICON7 and GOG-218 studies, which provided them confidence in their conclusion that there were 
statistically significant and clinically meaningful improvements in OS and PFS for patients with disease at 
“high risk of progression”. pERC also noted that in both the ICON7 and GOG-218 studies, no statistically 
significant difference in OS for the entire study population was found. pERC considered whether it was 
biologically plausible that patients with lower risk disease would not experience the same benefit as 
patients with “high risk for progression” disease.  Although the reason for the differing results between 
the entire study population and the “high risk for progression” subgroup was unclear, pERC accepted the 
results as reported.  
 
Quality of life:  No separate data for the “high risk for progression” subgroup 
In both the ICON7 and GOG-218 studies, quality of life (QoL) data were available for the entire study 
population, but there were no separate analyses of the QoL data for the “high risk for progression” 
subgroups. 
ICON7 study: The mean global health status score from the European Organization for the Research and 
Treatment of Cancer Quality of Life Questionnaire C-30 (EORTC QLQ C-30) indicated an improvement in 
global quality of life over time, but there was no significant difference in scores between the treatment 
arms. 
 
GOG-218 study: Quality of life was assessed using the Functional Assessment of Cancer Therapy-Ovarian 
Cancer Trial Outcome Index (FACT-O TOI).The scores for the period between cycles 4-7 and cycles 12-21 
demonstrated a statistically significant improvement in change in scores in favour of the carboplatin-
paclitaxel in combination with concurrent and maintenance bevacizumab compared with carboplatin-
paclitaxel (2.6 points; p=0.0008); however, this change was less than the clinically minimally important 
difference of 5 points. 
 
Safety: No separate data for the “high risk for progression” subgroup; no significant 
increases in toxicities generally associated with chemotherapy 
In both the ICON7 and GOG-218 studies safety outcomes were reported for the entire study population 
and not separately for the subgroup of patients at “high risk for progression”.  In the ICON7 study, 22.0% 
of 764 patients who received carboplatin-paclitaxel-bevacizumab discontinued treatment due to an 
adverse event compared with 8.9% of 764 patients who received carboplatin-paclitaxel.  In addition, 
arterial thrombotic events occurred in a higher proportion of patients who received bevacizumab 
compared with those who did not (3.5% vs. 1.6%).  Wound healing complications (4.6% vs. 1.6%), fistulae 
formation (1.7% vs. 1.2%), and gastrointestinal (GI) bleeding events (1.3% vs. 0.4%) occurred more often in 
patients who received bevacizumab; however, no statistical comparisons were reported.  Similar safety 
results were reported for the GOG-218 study. pERC discussed the adverse events reported in the ICON7 
and GOG-218 studies, and concluded that the adverse events associated with bevacizumab were both 
expected and manageable.   
  
Limitations: Subgroups of ICON7 and GOG-218 studies 
The submitter’s requested funding population represents a subgroup of the trial population for both 
ICON7 and GOG-218.  Although subgroup analyses are generally hypothesis-generating, meaning they are 
not able to test a scientific question, the large size of the ICON7 subgroup (502 patients out of the total 
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1,528 patients) as well as the similar PFS results obtained in a similar subgroup of the GOG-218 trial 
increased pERC’s confidence in the results presented for the subgroups. 
 
Comparator information: Carboplatin and paclitaxel 
In Canada, women with metastatic or advanced ovarian cancer are frequently treated with a combination 
of surgery to resect as much disease as possible and combination chemotherapy (a platinum and a taxane, 
either neoadjuvant or adjuvant).  The 5-year survival rate is 44% and approximately 70% of women will 
relapse and ultimately die as a result of their disease. 
 
Need: New treatment options are required 
Patients with advanced or metastatic ovarian cancer have incurable disease and the goal of treatment is 
to extend their duration of survival and to maintain or improve their quality of life.  pERC noted that 
there are no proven therapies other than the current standard treatment combining chemotherapy and 
surgery that can prolong overall survival in this patient population.  pERC acknowledged that the 
combination of surgery and chemotherapy with a platinum and a taxane provides only moderate 
effectiveness and that new treatment options are needed.     
 
PATIENT-BASED VALUES 
 
Values of patients with ovarian cancer: Willing to tolerate adverse effects to extend 
survival  
Input from one patient advocacy group indicated that patients with advanced or metastatic ovarian 
cancer value prolongation of life expectancy, prevention of recurrence and improvement in quality of 
life.  pERC noted that more than half of the 46 patients who provided input were willing to tolerate 
additional side effects of treatment for short term benefits measured in months vs. years of 
improvement.  
 
pERC also acknowledged that there is a considerable caregiver burden with this disease, with the most 
negative impacts being anxiety, stress and fatigue.  
 
Patient values on treatment: Some positive outcomes and increased side effects  
pERC noted that a small number of patients who provided input had experience with bevacizumab as a 
first-line treatment (n=6). Many patients reported positive outcomes after initial treatment with 
bevacizumab, and noted that some side effects, such as hypertension, were more acceptable than others 
(bowel issues). 
 
ECONOMIC EVALUATION 
 
Economic model submitted: Cost-utility analysis 
The pCODR Economic Guidance Panel (EGP) assessed a cost-utility analysis that compared carboplatin plus 
paclitaxel plus bevacizumab to carboplatin plus paclitaxel as a front-line treatment for patients with 
Stage III suboptimally debulked, Stage III unresectable, or Stage IV epithelial ovarian cancer, primary 
peritoneal cancer or fallopian tube cancer.  This comparison was based on a modified “high risk for 
progression” subgroup from the ICON7 study. The submitted model was a partitioned-survival or area 
under the curve model.   
 
Basis of the economic model: Clinical and economic inputs 
Costs considered in the model provided by the submitter included the cost of treatment, administration, 
and wastage, and the costs associated with adverse events. 
 
The key clinical outcomes considered in the model provided by the submitter were overall survival, 
progression-free survival, and utilities.  
 
Drug costs: Cost of treatment and administration 
At the list price, bevacizumab costs $600.00 per 100mg vial and $2,400.00 per 400 mg vial.  At the 
recommended dose of 7.5 mg/kg every 21 days, and assuming a body weight of 70 kg, bevacizumab costs 
$150.00 per day and $4,200.00 per 28-day course.  At the submitted confidential price, bevacizumab costs 
$  per 100mg vial and $  per 400mg vial. (The cost of bevacizumab is based on a confidential 
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price submitted by the manufacturer and cannot be disclosed to the public according to the pCODR 
Disclosure of Information Guidelines.)   
 
Carboplatin costs $0.10 per mg. At the dosing regimen of 5 mg/mL/min AUC (900 mg/m2 on average), 
every 21 days, carboplatin costs $7.29 per day and $204.00 per 28-day course. 
 
Paclitaxel costs $0.33 per mg. At the dosing regimen of 135-175 mg/m2 on day 1 every 21 days, and 
assuming a body surface area of 1.7 m2, paclitaxel costs $3.63 to $4.70 per day and $101.59 to $131.69 
per 28-day course. 
 
Clinical effect estimates: Key drivers were OS, time horizon, and utility values 
The EGP’s reanalyses estimated the extra clinical effect of carboplatin plus paclitaxel plus bevacizumab 
to be between 0.317 and 0.424 quality adjusted life-years (QALYs).  The factors found to have the 
greatest influence on the incremental effectiveness were the survival effect of carboplatin plus paclitaxel 
plus bevacizumab, the time horizon, and the utility values for the both the progression-free and the 
progressed states. 
 
Cost-effectiveness estimates: Uncertainty in upper range of Economic Guidance Panel’s 
reanalyses 
pERC noted that the incremental cost-effectiveness estimates provided by the pCODR Economic Guidance 
Panel (EGP) were similar to the manufacturer’s estimates. The Committee observed that the ICER 
estimates provided by the EGP for this treatment in this patient population may not be cost-effective. 
Also during their deliberations, pERC expressed concern that assumptions about post-progression survival 
benefits and potential carry over effects were only partially explored by the EGP and not included in the 
EGP’s reanalyses. pERC recognized that some carry over benefit of bevacizumab is clinically plausible 
once treatment is stopped; however, there is an absence of clinical evidence to justify the post-
progression benefit inherent in the model. Given the uncertainty regarding the true impacts of the post-
progression survival benefit and potential carry-over effect, pERC felt that the ICER may be higher than 
the upper range of the EGP’s best estimate.  Therefore, pERC concluded that bevacizumab plus 
carboplatin and paclitaxel may not be cost-effective.  
 
ADOPTION FEASIBILITY 
 
Considerations for implementation and budget impact: Small population and high drug cost  
pERC discussed the feasibility of implementing a funding recommendation for bevacizumab plus 
chemotherapy for women with advanced stage, “high risk for progression” (stage III with >1 cm of residual 
disease, unresectable stage III or stage IV), epithelial ovarian cancer, primary peritoneal cancer or 
fallopian tube cancer. They noted that the funding request represents a small patient population. The 
Committee discussed that since the ICON7 study used a dose of 7.5mg/kg and reported similar outcomes 
to the GOG-218 study which used a dose of 15mg/kg, a dose of 7.5mg/kg is appropriate.  
 
pERC noted that the potential for budget impact of bevacizumab in this setting is affected by the 
prevalence of ovarian cancer, the probability of suboptimal surgical debulking, the proportion of patients 
covered by a public plan, and the proportion of patients with Stage III or Stage IV ovarian cancer. pERC 
noted that the number of women who would be eligible for treatment is likely small.  
 
Also, pERC noted that since both the ICON7 and GOG-218 studies were designed for women to receive 
bevacizumab during the initial chemotherapy phase and then continue treatment in the maintenance 
phase, a similar regimen should be recommended for funding in Canadian practice.  
 
pERC also noted that in many centres in Canada women are offered neoadjuvant chemotherapy for newly 
diagnosed advanced ovarian cancer for multiple reasons, including restricted timely access to operating 
rooms and extensive disease distribution in poor performance status patients. As patients receiving 
neoadjuvant chemotherapy were not included in the studies of bevacizumab, its effectiveness and safety 
in this group of patients is unknown, consequently, pERC concluded that at this time there is no evidence 
to support or refute the use of bevacizumab in women who have received neoadjuvant chemotherapy. 
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Finally, pERC discussed the potential for drug wastage with bevacizumab and concluded that this was not 
likely to be a concern due to the different vial sizes available, the possibility for extended stability to 48 
hours once reconstituted and the ability to share partially used vials given that there are patients with 
other cancers who are treated with bevacizumab.  
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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 
Bevacizumab (Avastin) for Ovarian Cancer through their declarations, seven members had a real, 
potential or perceived conflict and based on application of the pCODR Conflict of Interest Guidelines, 
three 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. Hoffmann-La Roche Limited 
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 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).  
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