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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 
1 University Avenue, suite 300 
Toronto, ON 
M5J 2P1 
 
Telephone:  416-673-8381 
Fax:   416-915-9224 
Email:   info@pcodr.ca 
Website:  www.pcodr.ca 
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1 GUIDANCE IN BRIEF  

1.1 Background  

The purpose of this review is to evaluate the safety and efficacy of ibrutinib (Imbruvica) as 
compared to an appropriate comparator in patients with chronic lymphocytic leukemia 
(CLL)/small lymphocytic lymphoma (SLL) with or without del(17)p who have received at 
least one prior therapy and are not considered appropriate for treatment or retreatment 
with a purine analog.  

Ibrutinib is an oral, first-in-class, selective Bruton’s tyrosine kinase (BTK) inhibitor 
developed to specifically target and selectively inhibit BTK in malignant B-cells. Ibrutinib 
has a Health Canada indication for the treatment of patients with CLL, including those 
with del(17)p, who have received at least one prior therapy, or for the frontline treatment 
of patients with CLL with del(17)p.1 Health Canada’s recommended dosage of ibrutinib is 
420 mg (three 140 mg capsules) once daily. 

 

1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence  

The pCODR systematic review included one open-label randomised controlled trial, 
RESONATE, comparing ibrutinib (n=195) to ofatumumab (n=196) in patients with CLL/SLL 
who had relapsed or refractory disease, had received at least one previous therapy, and 
for whom treatment or retreatment with purine analog based therapy was considered not 
appropriate. Patients were considered not suitable by the investigators for reasons that 
included short progression-free interval after chemoimmunotherapy or coexisting illnesses, 
an age of 70 years or more, or a chromosome 17p13.1 deletion.  

 Patient characteristics were reported to be balanced between arms except for the 
presence of bulky disease of 5 cm or more (64% vs. 52% in the ibrutinib vs. ofatumumab 
arms, respectively) and the median time from last therapy (8 vs. 12 months in the ibrutinib 
vs. ofatumumab arms, respectively). 

 

Efficacy 

The primary outcome in the RESONATE trial was progression free survival (PFS) with 
overall survival (OS) and response rate as secondary endpoints.  

After a median follow up of 9.4 months, the median duration of PFS had not been reached 
in the ibrutinib arm, as compared with a median of 8.1 months in the ofatumumab arm. 
Ibrutinib significantly improved PFS compared to ofatumumab (hazard ratio (HR) for 
progression or death of 0.22, 95%CI: 0.15-0.32, p<0.001). The 1 year OS rate was 90% in 
the ibrutinib arm and 81% in the ofatumumab arm, ibrutinib significantly prolonged the 
rate of OS (HR=0.43, 95%CI: 0.24-0.79, p=0.005).  

Response rates were assessed by an independent review committee, response rates were 
observed in favour of the ibrutinib arm compared to ofatumumab arm (43% vs. 4%, odds 
ratio of 17.4, 95%CI: 8.1 to 37.3, p<0.001).  

At week 24, clinically meaningful (≥3 points) improvement in fatigue measures occurred in 
more patients on ibrutinib than ofatumumab. A larger proportion of patients on ibrutinib 
than ofatumumab showed clinically meaningful improvements on global health scores.  



 

pCODR Final Clinical Guidance Report – Ibrutinib (Imbruvica) for Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma  
pERC Meeting: December 18, 2014; pERC Reconsideration Meeting: February 19, 2015 
©2014 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    2 

Harms 
 
Six percent of deaths in the ibrutinib arm and 8% in the ofatumumab arm led from 
treatment emergent adverse events. Grade ≥3 adverse events that occurred during 
treatment in at least 10% of patients in either group, occurred in 51% of patients in the 
ibrutinib arm and 39% in the ofatumumab arm.  

Adverse events of grade 3 or higher occurred more frequently in the ibrutinib arm than the 
ofatumumab arm, including diarrhea (4% vs. 2%), neutropenia (16% vs. 14%), 
thrombocytopenia (6% vs. 4%) and pneumonia (7% and 5%), statistical significance was not 
reported. Serious adverse events occurred more frequently in the ibrutinib arm compared 
to ofatumumab arm with 42% and 30% of patients, respectively. Discontinuation of 
treatment because of adverse events did not differ between groups at 4%, these events 
were mostly infectious in nature.  

 

1.2.2 Additional Evidence  

pCODR received input on ibrutinib (Imbruvica) for CLL/SLL from three patient advocacy 
groups: Chronic Lymphocytic Leukemia Patient Advocacy Group (CLL PAG), the Leukemia 
and Lymphoma Society of Canada (LLSC), and Lymphoma Foundation Canada (LC). 
Provincial Advisory Group (PAG) input was obtained from nine of the nine provinces 
participating in pCODR. 

The Health Canada indication for front-line treatment of patients with CLL with del(17)p is 
based on the benefit observed in previously treated CLL patents with del(17)p and the 
clinical data in the front-line setting are very limited. PAG is seeking guidance on the use 
of ibrutinib in this front-line setting of patients with del(17)p. Two observational studies 
were identified by the submitter to support this indication. Results suggest ibrutinib 
(monotherapy or in combination with rituximab) in this setting is clinically active with 
disease reduction, response rates, and PFS benefit. However these results should be 
interpreted with caution since these studies were not identified through a systematic 
review, had different study designs, different interventions, did not capture PFS and/or OS 
outcomes consistently, and were of limited sample size.  

 

No supplemental issues were identified during the development of the review process. 

1.2.3 Interpretation and Guidance 

Burden of Illness and Need 

CLL represents the most common leukemia in western countries and is characterized by a 
long natural history with a median survival from diagnosis of 10 or more years. Patients 
with this condition may receive treatment as dictated by the activity and symptoms of 
their illness. Patient groups noted that current treatment options for relapsed disease tend 
to have increased toxicity and reduced anti-tumour activity. While there are greater 
options for upfront treatment of CLL/SLL, there is no standard of care for older or less fit 
patients who have refractory or relapsed disease. The outlook of some subgroups of 
patients with relapsed CLL, including those who are frail and have high risk disease 
(deletion 17p) is especially poor.  

The majority of patients with CLL are elderly and may be unsuitable for purine analogy 
based therapy, however they may benefit from less intensive regimens. Chlorambucil 
remains a standard of care in elderly and less fit patients, the addition of an anti-CD20 
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monoclonal antibody to chlorambucil has been attempted to improve response rates 
without significantly increasing toxicity. Newer anti-CD20 monoclonal antibodies such as 
ofatumumab and obinutuzumab may result in improved outcomes for patients with 
relapsed or refractory disease.  

Effectiveness 

PFS was significantly improved in the ibrutinib group (median not reached at 9.4 months) 
compared to the ofatumumab group (8.1 months). Improvements in overall survival were 
also seen at 12 months and treatment duration was substantially longer in the ibrutinib 
group compared to ofatumumab group (8.6 vs. 5.3 months).  

Quality of life was assessed during this study but were not reported in the published study 
and are expected to be available in October 2015. At week 24, clinically meaningful (≥3 
points) improvement in fatigue measures occurred in more patients on ibrutinib than 
ofatumumab. A larger proportion of patients on ibrutinib than ofatumumab showed 
clinically meaningful improvements on global health scores. 

Safety 

Serious adverse events (> grade 3) were more common in the ibrutinib group (42% vs. 30%), 
although rates of treatment discontinuation for adverse events did not differ between the 
groups.  Serious adverse events included atrial fibrillation and serious infections. 

 

1.3 Conclusions  

In conclusion the Clinical Guidance Panel (CGP) felt that treatment with ibrutinib offered 
net clinical benefit to patients with relapsed and refractory CLL who were ineligible for 
treatment with purine analogues. The panel based this conclusion on the results of a 
single, well-conducted randomized comparative trial that enrolled a large number of 
patients. Evidence in favour of this conclusion includes a substantial number of durable 
responses among patients in the experimental arm of the RESONATE trial (progression-free 
survival not reached at 9.4 months with ibrutinib vs. 8.1 months with ofatumumab, HR for 
progression or death 0.22 (95%CI: 0.15-0.32, p<0.001)). Benefit was seen in all subgroups 
of patients with CLL, including those with chromosome 17p deletion, bulky disease, 
advanced stage and disease that was refractory to purine analogues. Adverse events were 
manageable and generally familiar to physicians who treat this condition.  

In reaching this conclusion the panel was unable to comment on the optimal timing of 
ibrutinib in relation to other available treatments. The panel felt re-treatment with 
ibrutinib is likely not an issue given the short survival in this relapsed/refractory setting, 
furthermore administration is until relapse or intolerance to ibrutinib. To the panel’s 
knowledge, there are no trials assessing re-treatment with ibrutinib. The panel noted that 
ofatumumab is currently only available through its manufacturer’s compassionate access 
program in Canada and that second-line treatments for CLL are generally more toxic and 
less effective than this agent. As a result it was felt that ibrutinib would offer greater 
improvements in quality of life and clinical benefit in the Canadian context.  
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2 CLINICAL GUIDANCE 
This Clinical Guidance Report was prepared to assist the pCODR Expert Review Committee (pERC) 
in making recommendations to guide funding decisions made by the provincial and territorial 
Ministries of Health and provincial cancer agencies regarding ibrutinib used for the treatment of 
patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL) with or 
without deletion 17p (del 17p) who have received at least one prior therapy.  The Clinical 
Guidance Report is one source of information that is considered in the pERC Deliberative 
Framework.  The pERC Deliberative Framework is available on the pCODR website,www.pcodr.ca. 

This Clinical Guidance Report is based on: a systematic review of the literature regarding ibrutinib 
conducted by the Hematology Clinical Guidance Panel (CGP) and the pCODR Methods Team; input 
from patient advocacy groups; and input from the Provincial Advisory Group.   

The systematic review and supplemental issues are fully reported in Sections 6 and 7.  Background 
Clinical Information provided by the CGP, a summary of submitted patient advocacy group input 
on ibrutinib and a summary of submitted Provincial Advisory Group (PAG) input on ibrutinib are 
provided in Sections 3, 4 and 5 respectively. 

 

2.1 Context for the Clinical Guidance  

2.1.1 Introduction   

CLL represents the most common leukemia in western countries. CLL is a disease of the 
elderly, with a median age at diagnosis of 72 years. Its long natural history (median 
survival from diagnosis is 10 or more years) reflects an extended period of watchful waiting 
in most patients. The decision to treat is predominantly based on whether the patient has 
symptoms related to CLL or advanced disease causing significant cytopenias. The mainstay 
of chemotherapy is with either an alkylating agent, such as chlorambucil or 
cyclophosphamide, or a purine analogue (fludarabine), and many combination therapies 
with these agents have been tried.  Once a need for therapy is established, the choice of 
first line therapy depends on the age and overall health of the patient. 

For patients with CLL who require initial treatment and who are in good health and under 
the age of 65 include the combination of fludarabine, cyclophosphamide and rituximab 
(FCR). Patients over the age of 65, or those who are not considered fit enough to receive 
FCR but who are still suitable to receive treatment may derive benefit from several less 
intensive regimens. Agents offered to patients in this age group include chlorambucil, an 
alkylating agent that is well tolerated and has been in use for more than 30 years. 
However, response rates are low and attempts to improve response rates using alternate 
therapies have been associated with increased toxicity and no long-term benefit. The 
addition of a CD20 monoclonal antibody to first-line chlorambucil has been attempted to 
improve response rates without significantly increasing toxicity.  In phase III studies, the 
CD20 monoclonal antibodies, rituximab, ofatumumab, and obinatuzimab, have all 
demonstrated higher response rates, and complete remission rates compared to 
chlorambucil alone, without a significant increase in toxicity.2,3 

Patients with CLL who have del(17p) karyotypes have an especially poor prognosis. These 
patients’ tumor cells lack functioning p53, an essential cofactor for programmed cell death 
and are inherently resistant to chemotherapy and radiotherapy. Younger patients may 
receive alemtuzumab, a CD52 monoclonal antibody, for this condition although significant 
and prolonged immunodeficiency develops as a result. Alemtuzumab is most often used as 

http://www.pcodr.ca/
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a bridge to definitive therapy with allogeneic stem cell transplantation for eligible 
patients. 

The activity of ibrutinib in CLL has been well documented. Ibrutinib was examined in a 
phase 1B/2 trial in 85 patients with relapsed or refractory CLL requiring treatment and 
who had adequate organ function and performance status to enter a clinical trial.4 Sixty-
five percent had advanced disease and 33% had del(17p) karyotypes. Overall responses by 
traditional response criteria were seen in 71% of patients, although a substantial number of 
patients in partial response with lymphocytosis converted to complete or partial remissions 
over several months of observation. The observed response rate obtained by combining 
these two groups of patients (complete response and partial response) was 65% at one 
year; the 26 month estimated PFS and OS were 75% and 83%, respectively. Responses did 
not differ based on traditional disease risk factors such as del(17p), number of prior 
regimens and age.4  

2.1.2 Objectives and Scope of pCODR Review  

To evaluate the effectiveness of ibrutinib for the treatment of patients with chronic 
lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL) with or without del 17p 
who have received at least one prior therapy and are not considered appropriate for 
treatment or retreatment with a purine analog. 

See Table 20 in Section 6.2.1 for outcomes of interest and appropriate comparators.  

2.1.3 Highlights of Evidence in the Systematic Review  

 This section describes highlights of evidence in the systematic review.  Refer to section  
 2.2 for the clinical interpretation of this evidence and section 6 for more details of the   
 systematic review.  

One open label phase 3 randomized trial (RESONATE) comparing ibrutinib with 
ofatumumab was identified and included in this Clinical Guidance Report.5 For a 
more detailed description of the trial’s design and patient characteristics, see 
Table 20 in the Systematic Review (Section 6.3.2.1). The study dose was 420 mg of 
oral ibrutinib or intravenous ofatumamab at an initial dose of 300 mg at week 1, 
followed by a dose of 2000 mg weekly for 7 weeks and then every 4 weeks for 16 
weeks.  
 
The primary outcome in this study was progression free survival. Secondary end 
points included the duration of overall survival and the response rate. Patients 
from the ofatumumab group were allowed to crossover to the ibrutinib group after 
disease progression assessed by an independent review committee.5 

Progression free survival, which was independently assessed, was significantly 
prolonged with ibrutinib, with the median not reached at a follow-up of 9.4 months 
(Table 1). The median duration of progression-free survival for ofatumumab was 
8.1 months. The hazard ratio for progression or death in the ibrutinib group was 
0.22 (95% CI; 0.15 to 0.32; P<0.001). At 6 months, 88% of patients in the ibrutinib 
group were still alive with no disease progression, as compared with 65% in the 
ofatumumab group.5 
 
In patients with del(17)p, the median duration of progression-free survival was not 
reached in the ibrutinib group (Table 1). In the ofatumumab group the median 
duration was 5.8 months (HR for progression or death, 0.25; 95% CI, 0.14 to 0.45). 
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Quality of Life 

At week 24, clinically meaningful (≥3 points) improvement in FACIT-F occurred in 
more patients on ibrutinib than ofatumumab (59% vs 46%, p=0.06). Fewer patients 
in both groups showed clinically meaningful deterioration (14% for ibrutinib vs 24% 
for ofatumumab, p=0.08).7 A clinically meaningful improvement (≥10 points) from 
baseline to week 24 in patients treated with ibrutinib versus ofatumumab was 
observed for fatigue (median 11 vs 0).   
 
A larger proportion of ibrutinib versus ofatumumab patients showed clinically 
meaningful improvements on the European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire-30 (EORTC-QLQ-C30) global 
health scores (46% vs 40%).7 

The results of the EuroQoL Five Dimension- 5L (EQ-5D-5L) questionnaire saw a 
greater improvement in scores for the ibrutinib group, but it was only significant 
for week 16. In addition a higher percentage of patients in the ibrutinib group 
achieved a clinically meaningful improvement in the visual analog scale score 
compared with the ofatumumab group (53.8% vs 41.8%).8  

2.1.4 Comparison with Other Literature  

The pCODR Clinical Guidance Panel and the pCODR Methods Team did not identify 
other relevant literature providing supporting information for this review. 
 

2.1.5 Summary of Supplemental Questions  

No supplemental questions were addressed in this review.   

2.1.6 Other Considerations  

 See Section 4 and Section 5 for a complete summary of patient advocacy group input and  
  Provincial Advisory Group (PAG) input, respectively.  

Patient Advocacy Group Input  

From a patient perspective, there needs to be individualized choice in treatment 
that will offer disease control and improve quality of life while offering ease of 
use relative to other treatments.  

Patient advocacy groups noted that current treatment options for relapsed disease 
tend to have increased toxicity and reduced anti-tumour activity. Because 
respondents’ personal experience with CLL/SLL varies a great deal, with some 
patients going many years with ‘watch and wait’ management of the disease and 
others requiring treatment right away, and in particular with age often comes 
comorbidities and this also impacts whether or not a patient can tolerate existing 
treatments; patient advocacy groups report that CLL/SLL patients want to 
transition from an era of chemotherapy to an era of targeted therapy with proven 
efficacy in treating a broad range of patients, including those that have the 
poorest prognostic factors and those who are of advanced age with existing co-
morbidities.  A majority of respondents reported their experience with treatment 
to date as being positive, as they were able to obtain a remission and their quality 
of life improved during remission. A large number of respondents were well 
informed about ibrutinib.  Respondents understood that all treatments have some 
degree of side effects.  However, respondents who had experience with ibrutinib 



 

pCODR Final Clinical Guidance Report – Ibrutinib (Imbruvica) for Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma  
pERC Meeting: December 18, 2014; pERC Reconsideration Meeting: February 19, 2015 
©2014 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    9 

stated that the side effects were mild and quickly dissipated with minimal 
tolerability issues.   In addition, respondents noted the ease of use with ibrutinib 
as it is an oral drug. Respondents reported on the benefits of no travel time and 
associated costs to visit clinic, as well as no chemo chair time and greater patient 
compliance. Respondents also stated that ibrutinib brought their disease under 
control and makes them feel very similar to the way they did before their 
diagnosis.  

PAG Input  

Input on ibrutinib was obtained from the nine provinces (Ministries of Health 
and/or cancer agencies) participating in pCODR.  From the PAG perspective, 
ibrutinib has enablers that include being a new class of drug that fills the gap in 
therapy for CLL patients and being an oral therapy with once daily dosing schedule 
that can be easily delivered in the community setting. Key barriers identified 
include the potentially large budget impact and the possible use in first-line 
treatment or other indications. 

 

2.2 Interpretation and Guidance  

Burden of Illness 

Although CLL may be characterized by a long period of expectant waiting after diagnosis, 
relapsed or refractory CLL has a poor prognosis marked by multiple rounds of increasingly 
less effective treatment and an increasing burden of illness. The lack of a well-defined 
standard of care for these patients and poor tolerance of treatment in general further 
complicates their management. The outlook for some subgroups of patients with relapsed 
CLL, including those who are medically frail and those with high risk disease (unmutated 
IgH and del(17)p), is especially poor. 

 

Effectiveness 

Progression-free survival (the primary endpoint of this study) was significantly better for 
patients who received ibrutinib than ofatumumab (not reached at 9.4 months vs. 8.1 
months, HR progression or death 0.22 (0.15-0.32, p<0.001)). Overall survival also appeared 
superior in the ibrutinib arm (90% vs. 81% at 12 months, HR death 0.43 (0.24-0.79, 
p=0.005). Treatment duration was substantially longer with ibrutinib compared with 
ofatumumab (8.6 vs. 5.3 months). The improvement in progression-free survival was seen 
in all subgroups examined, including among patients with del(17)p of whom 83% were alive 
and progression free at six months, compared with 49% with this deletion in the 
ofatumumab group. 

 

Safety 

Adverse events were generally manageable but more common with ibrutinib. Diarrhea, 
neutropenia, thrombocytopenia and pneumonia were common in patients treated with 
ibrutinib compared with ofatumumab. Serious adverse events including atrial fibrillation 
and serious infections were also more common in this group. Rates of treatment 
discontinuation for adverse events did not differ between groups at 4% in both arms. A 
predictable and usually transient rise in the absolute lymphocyte count was noted among 
patients who received ibrutinib. Clinical benefit (reduction in lymphadenopathy and 
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organomegaly, improvement in bone marrow function) was noted despite the increasing 
lymphocytosis. 

Despite the higher incidence of bothersome adverse events among patients receiving 
ibrutinib, the quality of life of these patients was superior numerically to that of patients 
who received ofatumumab although statistically not significant between arms. As 
ofatumumab has fewer toxic side effects than the second-line options for CLL currently 
licensed in Canada the CGP felt that the difference in quality of life would be greater in 
the Canadian landscape. 

 

2.3 Conclusions  

In conclusion the Clinical Guidance Panel felt that treatment with ibrutinib offered net 
clinical benefit to patients with relapsed and refractory CLL who were ineligible for 
treatment with purine analogues. The panel based this conclusion on the results of a 
single, well-conducted randomized comparative trial that enrolled a meaningful number of 
patients. Evidence in favour of this conclusion includes a substantial number of durable 
responses among patients in the ibrutinib arm of the RESONATE trial. Benefit was seen in 
all subgroups of patients with CLL, including those with del(17)p, bulky disease, advanced 
stage and disease that was refractory to purine analogues. Adverse events were 
manageable and generally familiar to physicians who treat this condition.  

In reaching this conclusion the panel was unable to comment on the optimal timing of ibrutinib in 
relation to other available treatments. The panel felt re-treatment with ibrutinib is likely not an 
issue given the short survival in this relapsed/refractory setting, furthermore administration is 
until relapse or intolerance to ibrutinib. To the panel’s knowledge, there are no trials assessing 
re-treatment with ibrutinib. The panel noted that ofatumumab is currently unavailable in Canada 
and that second-line treatments for CLL are generally more toxic and less effective than this 
agent. As a result it was felt that ibrutinib would offer greater improvements in quality of life and 
clinical benefit in the Canadian context. 
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stage disease failed to show benefit, and a watchful waiting approach is appropriate in this 
patient group.  Common indications to initiate therapy include the development of 
cytopenias (Rai stage 3 or 4 disease), bulky lymphadenopathy or splenomegaly, B-
symptoms or rapid lymphocyte doubling (< 3 months). The mainstay of chemotherapy is 
with either an alkylating agent, such as chlorambucil or cyclophosphamide, or a purine 
analogue (fludarabine), and many combination therapies with these agents have been 
tried.  Once a need for therapy is established, the choice of first line therapy depends on 
the age and overall health of the patient. 

For patients with CLL who require initial treatment and who are in good health and under 
the age of 65 include the combination of fludarabine, cyclophosphamide and rituximab 
(FCR). The German CLL Study Group study showed improvement in PFS (51.8 vs. 32.8 
months, p<0.0001) and OS (87% vs. 83%, p=0.012) with the addition of rituximab to 
fludarabine-cyclophosphamide (FC).19 Patients over the age of 65, or those who are not 
considered fit enough to receive FCR but who are still suitable to receive treatment may 
derive benefit from several less intensive regimens. Agents offered to patients in this age 
group include chlorambucil, an alkylating agent that is well tolerated and has been in use 
for more than 30 years.  It can be given in daily, weekly, biweekly and monthly schedules. 
Response rates are low and attempts to improve response rates using alternate therapies 
have been associated with increased toxicity and no long-term benefit.  Fludarabine was 
compared to chlorambucil in a seminal phase 3 study showing improved complete response 
rates and PFS but similar OS.20 Patients treated with fludarabine in this study had a higher 
rate of severe infection and neutropenia and consequently, the toxicity outweighs the 
benefit.  Similarly, bendamustine was compared with chlorambucil.21 Although the 
response rates were higher, there was increased toxicity and no benefit in OS.  As a result, 
chlorambucil has remained a standard of care in elderly and less fit patients. The addition 
of a CD20 monoclonal antibody to first-line chlorambucil has been attempted to improve 
response rates without significantly increasing toxicity.  In phase III studies, the CD20 
monoclonal antibodies, rituximab, ofatumumab, and obinatuzimab, have all demonstrated 
higher response rates, and complete remission rates compared to chlorambucil alone, 
without a significant increase in toxicity.2,3 A survival advantage was also demonstrated in 
the obinutuzumab-chlorambucil study when comparing obinutuzumab-chlorambucil and 
rituximab-chlorambucil to chlorambucil alone.2 

Patients with CLL who have del(17p) karyotypes have an especially poor prognosis. These 
patients’ tumor cells lack functioning p53, an essential cofactor for programmed cell death 
and are inherently resistant to chemotherapy and radiotherapy. Younger patients may 
receive alemtuzumab, a CD52 monoclonal antibody, for this condition although significant 
and prolonged immunodeficiency develops as a result. Median progression-free survival for 
patients with CLL and del(17p) is 2.2 months with chlorambucil compared with 10.7 
months with alemtuzumab.22 Alemtuzumab is most often used as a bridge to definitive 
therapy with allogeneic stem cell transplantation for eligible patients. 

Despite improvements in up-front treatment CLL remains an incurable chronic condition. 
Little consensus exists on treatment of relapsed or refractory patients with CLL. Options 
for these patients include retreatment with earlier regimens for patients who had 
sustained responses without toxicity. In general, treatment decisions for this group of 
patients should consider age, comorbidities and response to prior therapy. Elderly patients 
may benefit from chlorambucil or fludarabine, especially if they have not been exposed to 
these agents previously. Newer monoclonal CD20 antibodies such as ofatumumab and 
obinutuzumab may result in improved outcomes for patients with relapsed or refractory 
CLL.  

The activity of ibrutinib in CLL has been well documented. In both preclinical and clinical 
evaluation a pronounced lymphocytosis occurs due to mobilization of tumour cells from the 
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nursing environment of lymph nodes and spleen to the peripheral blood. Gradual resolution 
of this lymphocytosis occurs over weeks to months. Ibrutinib was examined in a phase 1B/2 
trial in 85 patients with relapsed or refractory CLL requiring treatment and who had 
adequate organ function and performance status to enter a clinical trial.4 Sixty-five 
percent had advanced disease and 33% had del(17p) karyotypes. Overall responses by 
traditional response criteria were seen in 71% of patients, although a substantial number of 
patients in partial response with lymphocytosis converted to complete or partial remissions 
over several month of observation. The observed response rate obtained by combining 
these two groups of patients (OR + PR with lymphocytosis) was 89% at one year; the 26 
month estimated PFS and OS were 75% and 83%, respectively. Responses did not differ 
based on traditional disease risk factors such as del(17p), number of prior regimens and 
age.  

 

3.3 Evidence-Based Considerations for a Funding Population 

The majority of patients with CLL are elderly, and may be unsuitable to receive 
fludarabine-based treatment, but may derive benefit from less intensive regimens.  This 
population includes patients who are older, those with comorbidities and patients with 
significant autoimmune cytopenias (common in CLL) that may be exacerbated by the 
immune dysregulation that may occur following treatment with fludarabine. The CIRS 
(Cumulative Illness Rating Scale) score is commonly used to identify patients who may not 
derive benefit from fludarabine and fludarabine-containing regimens due to higher rates of 
toxicity.23 

 

3.4 Other Patient Populations in Whom the Drug May Be Used 

It is likely that ibrutinib will become a major agent in the treatment of patients with B-
Cell malignancy. Pathways involving BTK are active in lymphoma subtypes including Mantle 
Cell Lymphoma, Marginal Zone Lymphoma and Lymphoplasmacytic Lymphoma. It is also 
active the Activated B-Cell phenotype of Large B-Cell Lymphoma and in Multiple Myeloma. 
Clinical development in these areas lags behind development in CLL, but ibrutinib has 
received FDA approval for use in patients with Mantle Cell Lymphoma that have received 
at least one prior line of therapy based on the results of a phase II trial.24 

Front-line treatment of patients with del(17)p 

According to the CGP, there is currently no phase III study limited to front-line therapy for 
patients with CLL with del(17)p comparing ibrutinib to other therapies. Current therapy 
options in Canada include: alemtuzumab (with or without steroids), FCR, allogeneic stem 
cell transplant (alloSCT), and an emerging option of idelalisib.  

Alemtuzumab is the main treatment option for front-line therapy of patients with CLL with 
17p deletion, this option has a good response rate however these responses are typically 
brief and associated with a high rate of toxicity (i.e. CMV infections). In Canada, although 
alemtuzumab is available, there is varying and limited access to alemtuzumab across 
provinces. Furthermore, a phase III study in this population is challenging to conduct given 
the low prevalence of del(17)p deletion, short survival of these patients, and different 
permutations of 17p deletions. 

Observational studies of front-line treatment of del(17)p identified by the submitter 

The Health Canada indication for ibrutinib is for the treatment of patients with CLL, 
including those with del(17)p, who have received at least one prior therapy, or for the 
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frontline treatment of patients with CLL with del(17)p.1 Clinical effectiveness of ibrutinib 
in the frontline setting is based on the benefit observed in CLL patients with del(17)p who 
have received at least one prior therapy. Clinical trial data in the frontline setting are very 
limited.8 

According to the submitter, the pivotal studies submitted to Health Canada (RESONATE 
and PCYC-1102-CA) were not designed to study patients with del(17)p in the frontline 
setting (RESONATE had no frontline del(17)p, PCYC-1102-CA had two frontline del(17)p).8 
The RESONATE trial was reviewed in this submission. The updated results on the phase 
1b/2 study PCYC-1102-CA were presented at the 2014 ASCO Annual Meeting. Efficacy data 
3 years following initiation of therapy (420 or 840 mg ibrutinib daily) was independently 
assessed.25 Of 132 CLL/SLL patients enrolled, 31 were treatment-naïve (TN) (2 patients 
had del(17)p). Overall median age was 68 years (range 37-84). The updated overall 
response rate (ORR) was 78.0% for all-treated patients (83.9% in TN, 76.2% in 
relapsed/refractory (R/R) disease, and 55.9% for those with R/R with del(17)p)).  

Two investigator-initiated studies identified by the submitter, included frontline del (17)p 
patients.26,27 The first study was an investigator-initiated phase II, single-center trial of 
ibrutinib monotherapy prospectively conducted to address the role of ibrutinib in del(17)p 
CLL irrespective of patient’s prior treatment history.26 The primary endpoint was response 
after 6 months assessed by computed tomography (CT), bone marrow (BM) biopsy, and 
routine clinical and laboratory studies. Results reported in abstract form included 53 
patients, 24 patients without a del(17)p deletion (nl(17)p) and 29 patients with del(17)p 
(15 patients were TN, 14 patients had previously treated disease). The median follow-up 
was 14 months and median age was 66 years (range 33-85). At 6 months, 31 (66%) patients 
had a partial response (PR) and 13 (28%) had a PR with lymphocytosis (PRL). Responses for 
del(17)p were 53% PR and 43% PRL. Clinical benefit and disease control in all tissues sites 
were equal by cohort with nodal response seen in 100% of patients. 

The second study identified by the submitter was a single-arm, phase II study conducted to 
evaluate the safety and activity of ibrutinib plus rituximab for patients with high-risk 
CLL.27 All patients enrolled had high-risk cytogenetic abnormalities [(del(17)p, TP53 
mutation, or del(11)q), or short PFS (PFS <36 months)] after previous first-line 
chemoimmunotherapy. Patients received once-daily ibrutinib 420 mg together with 
rituximab (375 mg/m2, intravenously, every week during cycle 1, then once per cycle until 
cycle 6) followed by continuous daily single-agent ibrutinib 420 mg until disease 
progression or toxicities or complications that precluded further treatment. The primary 
endpoint was PFS in the intention-to-treat population. Forty patients were enrolled, 20 
patients with 17p deletion or TP53 mutations (16 previously treated, 4 untreated). The 
median follow-up was 16.8 months and the median age was 63.2 years (range 35-82). The 
18-month PFS was 78.0% for all subjects and 72.4% for patients with del(17)p/TP53 
mutations. Thirty-nine patients were evaluable for response and two patients did not 
respond, 34 (87%) PR (16 with del(17)p/TP53) and 3 (8%) CR (2 had del(17)p/TP53 and 
were previously untreated).  

The pCODR Review Team identified an abstract from the American Society of Hematology 
(ASH) 2014 Annual Meeting on the results from the phase II RESONATE-17 trial, the largest 
prospective trial of patients with del(17)p.28 Efficacy and safety of single-agent ibrutinib 
(420 mg daily) in 144 patients with relapsed/refractory del(17)p CLL/SLL was evaluated. 
The primary endpoint was ORR as assessed by an independent review committee. The 
median age was 64 years and patients had a median of 2 prior therapies (range 1-7). At a 
median follow-up of 13.0 months, the median PFS and duration of response had not been 
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reached. At 12 months, 79.3% were alive and progression-free, and 88.3% of responders 
were progression-free. 

Results of these studies suggest ibrutinib (single agent or in combination with rituximab) 
appears to be effective against CLL with del(17)p. Clinical benefit (PR and PRL) and 
disease control in reduction of tumour volume was seen in patients with n(17)p and 
del(17)p. PFS and response rates for patients with del(17)/TP53 mutations were 
comparable to patients without these mutations.  

Limitations 

The observational studies summarized were identified by the submitter and pCODR Review 
Team and not through a systematic review of the literature. These studies included various 
populations of patients with CLL, including, but not limited to those with del(17)p for 
frontline ibrutinib treatment. In addition, the studies had different study designs, 
different interventions (ibrutinib monotherapy versus combination therapy of ibrutinib plus 
rituximab), did not capture PFS and/or OS outcomes consistently, and were generally of 
limited sample size. Two studies were only available in abstract form.26,28 The quality of 
these studies were low given the lack of a comparator arm and small sample sizes, 
conclusions from these studies have a high risk of bias and should be drawn with extreme 
caution. 

 

  



http://www.cllpag.ca/
http://www.cllcanada.ca/
http://www.llscanada.org/
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For those with more advanced disease, the respondents reported their quality of life being 
impacted more significantly. Fatigue was most commonly reported.  Respondents 
described feeling a depletion of energy and stated that they needed to rest often in order 
to perform their normal daily activities. Some respondents with CLL and SLL expressed 
difficulties with concentration, emotions, stress levels, insomnia and mood swings.   
 
Additional symptoms reported included enlarged lymph nodes, fever, night sweats, 
peripheral neuropathy and weight loss. Frequent infections (due to compromised 
immunity), shortness of breath (attributed to anemia) and easy bruising (caused by low 
platelet counts) were also reported.  LC stated that all of these symptoms can interfere 
with a patient’s performance, ability to work, travel and day-to-day-activities.  Many 
respondents also had relapsed from previous treatments.  Below were some of the direct 
quotes from the respondents. 
 

“My main symptom initially was an inability to swallow and frequent choking due to 
enlarged nodes in the neck and throat…I experienced extreme fatigue, weakness and 
loss of taste, some hair loss…After my immunotherapy my major symptom… was and 
remains peripheral neuropathy in my feet, upsetting my sense of balance and changes 
in my walking gait… I experienced loss of concentration and mood swings.” (male; 75 
years or older; Canada)  
 
“In my daily life, I have learned to pace myself due to fatigue and shortness of breath 
experienced even when I am at rest…I alternate between rest and modest activity 
each day. There are times when I do not feel alert enough to drive the car and then 
my husband drives. …I estimate that my lifetime job earnings have been reduced by 
25% due to my disease. I retired 10 years earlier than planned because I was unable to 
tolerate the demands of my job due to my disease and because I was not considered 
competent to continue in my job due to my disease.”(female; 55-64; Canada)  
 
“My illness has robbed me of so many goals I had for my life and my family. I know I 
could have grown my business to a much greater level... I couldn't make it to work 
every day from the fatigue or was at another Cancer Clinic appointment. It has 
impacted my family life in ways that I must depend on my wife and children to help 
me out to do manual chores or submit paper work to get some reimbursement from 
insurance companies. I have cancelled holidays with family and friends because my 
platelet counts are too low and I might have a life threatening bleed. My wife and I 
plan our lives around my clinic appointments.” (male, 45-54; Canada)  

 
CLL PAG and LLSC asked respondents to rate the disease symptoms as having significant 
impact on their quality of life (giving the symptom a rating of 5, 6 or 7 on a scale of 1-7, 
where 1 indicates little impact and 7 indicates severe impact).  Respondents reported: 

− Fatigue = 46% 
− Increasing White Blood Count (leading to weakened immune systems and frequent 

infections) = 38% 
− Enlarged lymph nodes = 27% 

 
A respondent stated: “Being so fatigued, there is little I really want to do.” 
 
Respondents also reported the following psychosocial symptoms as having significant 
impact on their quality of life (giving the symptom a rating of 5, 6 or 7 on a scale of 1-7, 
where 1 indicates little impact and 7 indicates severe impact): 
 











 

pCODR Final Clinical Guidance Report – Ibrutinib (Imbruvica) for Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma  
pERC Meeting: December 18, 2014; pERC Reconsideration Meeting: February 19, 2015 
©2014 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    24 

 
Other common challenges faced by caregivers related to “anxiety”.  Below are the perspectives from 
two caregivers. 
 

“Cancelled weekend away with friends due to anxiety about being out-of-town and too far 
away from mother. Have not taken time to workout…Sleep pattern is minimal since eating 
habit has changed and has affected my quality of sleep.” (child; female 45-54; not retired; 
Canada)  
 
“The worst part is the stress and also "the unknown" about what will happen next, how 
long will the remission last...When treatment is underway, it takes over your life, always 
watching for bad side effects during the chemo and knowing how to best offer 
support...very emotionally and physically draining. Life sort of stops while all this is 
happening.” (spouse/partner; female; 65-74; retired; Canada) 

 
According to LC, caregivers also reported difficulties managing ‘side effects’ of 
treatment.  The most commonly reported side effects related to emotional (moods) and 
safety (physical mobility) issues. Below are comments provided by two caregivers. 

“There were many days when my husband's mental state was such that I was subjected to 
shouting, being ignored and similar treatment, all due to drug side effects.” 
(spouse/partner; female; 65-74; retired; Canada) 
 
“No strength in mother’s legs has presented safety and falling issues in house- I often 
strain myself trying to assist lifting her” (child; female; 45-54; not retired; Canada) 

 
In addition to the above, caregivers reported difficulties with “accessibility”. The most 
commonly reported factors were financial burden and distance to drug. Some caregivers had 
to take time off work to assist in taking care of the patient (loss of income). Other caregivers 
reported the drug was difficult to access because they had to travel to a cancer centre far 
from home (travel to United States for a drug not available in Canada; travel to another 
province to receive drug; travel long distance from remote community). Be low  we re  
c omment s  re ce i ved  f r om two caregivers in response to this issue. 

 “There were many additional expenses we had to cover: travel, sometimes accommodation, 
infusion charges, doctor and hospital fees, parking, etc…Since we are both retired and on 
pensions we suffered no loss of income but had a significant increase in costs, 
approximately $1,000 per month! Travel alone took an entire day when he had to be in the 
Buffalo clinic. The drug he was on is not available in Canada.” (spouse/ partner; female; 
65-74; retired; Canada) 

 
 “Have taken time off work - compassionate leave which has effected finances and ability to 

pay bills and going to declare bankruptcy.” (child; female 45-54; not retired; Canada) 
 
CLL PAG and LLSC reported caregiver challenges include financial concerns, mental 
stress and emotional turmoil brought on by their exhausting care-taking duties.  These 
duties included doing research on line in journal articles, online postings and interviews 
to discover potentially available treatments for their ailing partners, becoming familiar 
with side effects of various therapies and how to deal with those. Caregivers have to 
ensure the patients attended their medical appointments, accompany them during 
often very time consuming therapy sessions, ensure that the patients followed their 
physicians’ instructions and monitor their condition round the clock. “I try to keep 
abreast of developing therapies such as the targeted treatments and to provide such 
information as my husband might want”. 
 
Specifically, 79% (15/19) of respondents who responded to the LLSC caregiver survey 
cited depression, 42% (8/19) cited fear and 68% (13/19) cited anxiety. 36.8% (7/19) of 
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According to CLL PAG and LLSC, 93.33% (42/45) of respondents reported their experience 
with ibrutinib as positive. Of the remaining 3, one stated “too soon to tell”, one thought 
they were “not experiencing the full effects of the drug” at the 3-month point and one 
stated “nothing positive or negative”.  Positive comments include: 

“I started to feel better immediately and it impacted my lymph nodes very quickly. 
The side effects so far are minimal and most of my blood counts are in the normal 
range after a year”.  
 
 “Saved my life. The remarkable thing about most patients in my early Trial for 
relapsed and refractory patients was how rapidly we all felt so much better”.  
“It has been an incredibly positive experience.  Mild & manageable side effects in 
return for amazing quality of life for more than last 3 yrs & no chemo infusions!!”. 
 
 “No side effects. I had been actively dying. I am alive and active. At this point, my 
CBCw diff is very near normal. I am not taking Rituxin with ibrutinib.  To my eyes, my 
ibrutinib pill sparkle. I'm very thankful for them. 78 yrs. of age”. 
  
“It has been a miracle pill for me. My lymph nodes have reduced as much as 50%, I 
have reduced pain, breathing better, have more energy than before and I am no 
longer at death's door. My biggest negative is that my white cell count has increased 
from 4 to 60. I still have fatigue, but I am so much better. Overall it is far easier 
than any chemotherapy or biologic that I have had before”. 

 
In addition, respondents noted that the ibrutinib drug regimen has changed their long-term 
health and well-being and provided the following comments: 
 

“Regained my health to where I hardly think of having leukemia.  I am living my life 
as if I had no disease whatsoever.” 
“I was dx with three cancers at once…. breast, fallopian tube and CLL.  CLL was the 
cancer without a hopeful outcome until ibrutinib was available.” 
 
 “Ibrutinib has taken me from an actively dying man to a man who is increasingly 
active - both physically and mentally.  I have hope.  I don't see the pain in my wife's 
eyes. I see joy and hope.” 
 
 “I have had CLL for at least 9 years now. My goal is to see my son become an adult. I 
need to live for 7 more years to reach that goal. Travelling to the US is costly and 
stressful for my family, but it is the only way for me to get the Ibrutinib that I 
need.” 
 
 “I feel like I've been given my life back. I'm not limited in any physical way.  What an 
extraordinary drug this has been.” 

 

The LC survey also reported on respondents’ opinion as to how ibrutinib has changed or is 
expected to change their long-term health and well-being (table 18). 
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drug gave my life back to me… I can exercise, I travel a lot, I cook, I keep myself 
healthy, I walk faster than anyone I know…I want other people to be well like me. 
I’m so grateful I’m alive. I was finished... Even if you live only a year, it’s a gift.” 
 
“I noticed change right away in my spleen, because my spleen was giving me like 
severe pain in my left side. Within three days, that was definitely gone. The lymph 
node on the side of my neck…within two weeks that was completely gone. And my 
energy, I haven’t known what energy is in five years, so that I’m really excited 
about. That’s a big one.” 
 
“Three times I felt I would be dead within the year; it was hard on my wife to worry 
all the time . . . [Before ibrutinib] I had problems with the lymph nodes in my neck, 
they were sizable and I thought people could see them. Now there are no lymph 
nodes …My white count shot up with ibrutinib, but now they are normal. There are 
no side effects, not for me. I’m working, I’m playing. I’m normal …I wish everyone 
could have ibrutinib as a first-line treatment. It’s unbelievable, fantastic… My 
children don’t know, I don’t want to burden them. If they don’t know I’m sick, they 
won’t treat me as sick.” 
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4.3 Additional Information 

No additional information was provided by the patient advocacy groups. 
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5 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) 
INPUT  
The following issues were identified by the Provincial Advisory Group as factors that could affect 
the feasibility of implementing a funding recommendation for ibrutinib (ImbruvicaTM) for chronic 
lymphocytic leukemia (CLL) and small lymphocytic lymphoma (SLL). The Provincial Advisory Group 
includes representatives from provincial cancer agencies and provincial and territorial Ministries 
of Health participating in pCODR. The complete list of PAG members is available on the pCODR 
website (www.pcodr.ca).  

 

Overall Summary 

Input on ibrutinib was obtained from the nine provinces (Ministries of Health and/or cancer 
agencies) participating in pCODR.  From the PAG perspective, ibrutinib has enablers that include 
being a new class of drug that fills the gap in therapy for CLL patients and being an oral therapy 
with once daily dosing schedule that can be easily delivered in the community setting. Key 
barriers identified include the potentially large budget impact and the possible use in first-line 
treatment or other indications. 

Please see below for more details. 

5.1 Factors Related to Comparators 

At the time of the PAG input, ofatumumab was not the current standard of care and thus, 
not the appropriate comparator.  However, it was noted ofatumumab is available through 
its manufacturer’s compassionate access program for CLL patients who are refractory to 
fludarabine and alemtuzumab.  

For previously treated CLL patients, the treatment varies across the jurisdictions and there 
is no standard of care.  In some jurisdictions, the combination of 
fludarabine/chlorambucil/rituximab (FCR) or rituximab/cyclophosphamide/dexamethasone 
is available for patients who are rituximab naïve. Other treatments available for previously 
treated CLL patients include chlorambucil, cyclophosphamide/vincristine/prednisone 
(CVP), or cyclophosphamide/prednisone. 

Alemtuzumab is not used in most of the provinces.  Alemtuzumab is available through the 
manufacturer’s compassionate program, at no cost to the patient or cancer clinic, in the 
few provinces that list alemtuzumab as a treatment option.  However, clinicians and 
patients must be registered in the Mabcampath Access Program, a patient access and 
monitoring program, to receive drug supply.  

PAG noted that, in their experiences, SLL is treated in the same manner as CLL.  

 

5.2 Factors Related to Patient Population 

As hematologic malignancies tend to be less common than solid tumors overall, the 
number of patients diagnosed with CLL and SLL is small. However, given the course of the 
disease and the limited options for refractory disease, PAG noted that a large prevalent 
number of previously treated CLL and SLL patients would be eligible to receive treatment 
with ibrutinib.  PAG is seeking clarity on the evidence as it relates to use of ibrutinib after 
one, two or three or more lines of therapy. 

http://www.pcodr.ca/
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PAG noted that ibrutinib is the first in a new class of drug that could fill the gap in therapy 
for refractory CLL patients, especially those with 17p deletion and for patients with poor 
renal function, which precludes use of a purine analog.   

PAG also noted that ibrutinib is approved by the Food and Drugs Administration (FDA) in 
the United States for treatment of mantle cell lymphoma and this indication is not part of 
the pCODR funding request.  PAG also noted that there are many ongoing trials for other 
lymphomas and for first-line treatment of CLL.  Thus, PAG has concerns for indication 
creep with requests for treatment of previously untreated CLL, mantle cell lymphoma and 
for other lymphomas as well as requests for re-treatment.  

 

5.3 Factors Related to Accessibility  

PAG noted that ibrutinib is an oral drug that can be delivered to patients more easily than 
intravenous therapy in both rural and urban settings, where patients can take oral drugs at 
home.  PAG identified the oral route of administration is an enabler to implementation.   

However, in some jurisdictions, oral medications are not funded in the same mechanism as 
intravenous cancer medications. This may limit accessibility of treatment for patients in 
these jurisdictions as they would first require an application to their pharmacare program 
and these programs can be associated with co-payments and deductibles, which may cause 
financial burden on patients and their families.  The other coverage options in those 
jurisdictions which fund oral and intravenous cancer medications differently are: private 
insurance coverage or full out-of-pocket expenses. 

 

5.4 Factors Related to Dosing 

The dose of ibrutinib for treatment of CLL is 420mg (three 140mg capsules) taken orally 
once daily. The continuous once daily dosing schedule is convenient and could enhance 
patient compliance. Ibrutinib, being available in only one strength, is easier for patients to 
manage dosage adjustments and there would be no wastage due to dosage adjustments. 
These are enablers to implementation.  

 

5.5 Factors Related to Implementation Costs 

Ibrutinib is the first in a new class of drug.  Health care professionals would need to 
become familiar with monitoring and managing toxicities and drug-drug interactions 
associated with ibrutinib, especially since it is metabolized in the liver by the CYP3A and 
cytochrome P450.  

Ibrutinib is a new line of therapy with a potentially large number of patients initially 
eligible for treatment and is continued until toxicities are no longer tolerated. PAG noted 
that ibrutinib appears to be fairly tolerated and that few patients discontinue treatment if 
toxicities are manageable.  The unknown number of patients and treatment duration are 
barriers to implementation as it is difficult to determine the budget impact.  PAG noted 
the high cost of ibrutinib would also be a barrier.  

At the time of the PAG input, packaging information is not available for the Canadian 
market.  Ibrutinib is packaged in a bulk bottles in the United States and this packaging is a 
barrier to implementation for some jurisdictions where local community pharmacies may 
not have the necessary safety equipment to dispense chemotherapy drugs.  
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As ibrutinib is an oral drug, there would be no additional resources required to administer 
ibrutinib in the chemotherapy infusion clinics. This is an enabler to implementation.  

PAG is seeking clarity on whether testing for 17p deletion is routinely done upon diagnosis 
of CLL. 

 

5.6 Other Factors  

PAG is requesting information on the relative merits and sequencing of these drugs based 
on clinical benefits and cost-effectiveness, if available.  PAG identified that there will be 
several drugs for the treatment of CLL anticipated within the next six to 12 months in the 
Canadian market at a similar time.  Therefore, any comparative data of the new drugs 
would be beneficial to help PAG determine which patient populations would be best suited 
for each treatment and potential funding criteria for each agent. 
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Central Register of Controlled Trials (2014, September) via Wiley; and PubMed. The 
search strategy was comprised of both controlled vocabulary, such as the National 
Library of Medicine’s MeSH (Medical Subject Headings), and keywords. The main 
search concepts were Ibrutinib, Imbruvica or PCI-32765 and leukemia.   

Methodological filters were applied to limit retrieval to randomized controlled 
trials and controlled clinical trials. Where possible, retrieval was limited to the 
human population. Retrieval was not limited by publication year.  Retrieval was 
limited to the English language. 

The search is considered up to date as of December 4, 2014.    

Grey literature (literature that is not commercially published) was identified by 
searching the websites of regulatory agencies (Food and Drug Administration and 
European Medicines Agency), clinical trial registries (U.S. National Institutes of 
Health – clinicatrials.gov and Ontario Institute for Cancer Research – Ontario Cancer 
Trials) and relevant conference abstracts.  Searches of conference abstracts of the 
American Society of Clinical Oncology (ASCO) and American Society of Hematology 
(ASH) were limited to the last five years.  Searches were supplemented by 
reviewing the bibliographies of key papers and through contacts with the Clinical 
Guidance Panel. In addition, the manufacturer of the drug was contacted for 
information as required by the pCODR Review Team. 

6.2.3 Study Selection 

One member of the pCODR Methods Team selected studies for inclusion in the 
review according to the predetermined protocol. All articles considered potentially 
relevant were acquired from library sources. Two members of the pCODR Methods 
Team independently made the final selection of studies to be included in the 
review and differences were resolved through discussion. 

Included and excluded studies (with reasons for exclusion) are identified in section 
6.3.1. 

6.2.4 Quality Assessment  

Assessment of study bias was performed by one member of the pCODR Methods 
Team with input provided by the Clinical Guidance Panel and other members of the 
pCODR Review Team. SIGN-50 Checklists were applied as a minimum standard. 
Additional limitations and sources of bias were identified by the pCODR Review 
Team. 

6.2.5 Data Analysis 

No additional data analyses were conducted as part of this pCODR review. 

6.2.6 Writing of the Review Report 

This report was written by the Methods Team, the Clinical Guidance Panel and the 
pCODR Secretariat:   

• The Methods Team wrote a systematic review of the evidence and 
summaries of evidence for supplemental questions. 

• The pCODR Clinical Guidance Panel wrote a summary of background clinical 
information and the interpretation of the systematic review. The Panel 
provided guidance and developed conclusions on the net overall clinical 
benefit of the drug.  
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• The pCODR Secretariat wrote summaries of the input provided by patient 
advocacy groups and by the Provincial Advisory Group (PAG). 
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6.3 Results 

6.3.1 Literature Search Results 

Of the 11 potentially relevant reports identified, 1 study was included in the pCODR systematic 
review5 and 10 studies were 4,29-37 excluded.  Studies were excluded because they were not 
randomized trials, reviews, or abstracts where full publication was available.  
 

Figure 1: QUOROM Flow Diagram for Inclusion and Exclusion of Studies. 
 

 
 
Note: Additional data related to the study was also obtained through requests to the 
submitter by pCODR.6  
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6.3.2 Summary of Included Studies 

Provide a brief statement summarizing the number and type of included studies. 

6.3.2.1 Detailed Trial Characteristics 

Table 20. Summary of study characteristics of the included study of ibrutinib in patients with 
CLL or SLL with or without del 17p who have received at least one prior therapy and are not 
considered appropriate for treatment or retreatment with a purine analog.5,38 

Trial Design Key Inclusion Criteria Intervention and 
Comparator 

Outcomes 

RESONATE 

NCT01578707 

 

Phase 3  

open label 
multicentre 
study 

 

N=391 

 

Ibrutinib n=195 

 

Ofatumumab 
n=196 

 

67 centres in 9 
countries: 
Europe, 
Australia, and 
North America 

 

Patients 
enrolled from 
June 2012 to 
April 2013 

 

Inclusion Criteria: 

• ECOG performance status of 0-1. 
• Diagnosis of relapsed or refractory 
CLL or SLL. 

• Active disease meeting at least 1 of 
the IWCLL 2008 criteria for 
requiring treatment. 

• Must have received at least one 
prior therapy for CLL/SLL. 

• Considered not appropriate for 
treatment or retreatment with 
purine analog based therapy 
because they had a short 
progression-free interval after 
chemoimmunotherapy or because 
they had coexisting illnesses, an age 
of 70 years or more, or a 
chromosome 17p13.1 deletion. 

• Measurable nodal disease by CT. 
• Patients must be able to receive 
outpatient treatment and 
laboratory monitoring at the 
institution that administers study 
drug for the entire study. 

 

Exclusion Criteria: 

• Known CNS lymphoma or leukemia. 
• No documentation of cytogenetic 
and/or FISH in patient records prior 
to first dose of study drug. 

• Any history of Richter's 
transformation or prolymphocytic 
leukemia. 

• Uncontrolled Autoimmune 
Hemolytic Anemia or idiopathic 
thrombocytopenia purpura. 

• Prior exposure to ofatumumab or to 
ibrutinib. 

Patients were 
randomly assigned to 
receive either:  

• Oral ibrutinib (at a 
dose of 420 mg once 
daily) until disease 
progression or the 
occurrence of 
unacceptable toxic 
effects  

• Intravenous 
ofatumumab for up to 
24 weeks at an initial 
dose of 300 mg at 
week 1, followed by a 
dose of 2000 mg 
weekly for 7 weeks 
and then every 4 
weeks for 16 weeks. 

Primary Outcome 
Measures:  

• PFS  

Secondary 
Outcome 
Measures:  

• OS  

• Response Rate 

• Hematological 
Improvements  

• Improvement of 
disease-related 
symptoms 
(fatigue, night 
sweats, and 
splenomegaly) 
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Trial Design Key Inclusion Criteria Intervention and 
Comparator 

Outcomes 

Funded by: 
Pharmacyclics 
and Janssen 

• Prior autologous transplant within 6 
months prior to first dose of study 
drug. 

• Prior allogeneic stem cell transplant 
within 6 months or with any 
evidence of active graft versus host 
disease or requirement for 
immunosuppressants within 28 days 
prior to first dose of study drug. 

• History of prior malignancy, with 
the exception of certain skin 
cancers and malignancies treated 
with curative intent and with no 
evidence of active disease for more 
than 3 years. 

• Serologic status reflecting active 
hepatitis B or C infection. 

• Unable to swallow capsules or 
disease significantly affecting 
gastrointestinal function. 

• Uncontrolled active systemic fungal, 
bacterial, viral, or other infection. 

• History of stroke or intracranial 
hemorrhage within 6 months prior 
to the first dose of study drug. 

• Requires anticoagulation with 
warfarin. 
 

CLL= chronic lymphocytic leukemia; CNS= central nervous system; CT= computerized axial tomography; FISH= 
fluorescent in situ hybridization IWCLL= International Workshop on Chronic Lymphocytic Leukemia; OS= overall 
survival; PFS= progression free survival; RCT= randomized controlled trial; SLL= small lymphocytic lymphoma 

 

a) Trials 

One open label phase 3 randomized trial (RESONATE) was found for this review. 
Characteristics of the study’s design can be found in Table 20. The study was open 
labelled and not blinded. The patients were centrally randomized 1:1 to each of the 
treatment arms.6 The patients were stratified by whether they had resistance to 
purine analogue chemoimmunotherapy and whether they had a chromosome 17p13.1 
deletion. The study was multicentred with 67 sites in 9 countries including Europe, 
Australia, and North America. The study was sponsored by Pharmacyclics and 
Janssen.5  
 

The primary outcome in this study was progression free survival. This was assessed 
by an independent review committee, according to the criteria of the 
International Workshop on Chronic Lymphocytic Leukemia. Progression-free 
survival was used in the calculation of the study sample size. The number of 
required events was based on a target hazard ratio for progression or death of 
0.60, as calculated with the use of a two-sided log-rank test at an alpha level of 
0.05, with a study power of at least 90%.5 
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e) Limitations/Sources of Bias 

The study personnel, treating physicians, and patients were not blinded to 
treatment assignment. This could have affected the results, especially for patient-
reported outcomes such as quality-of-life, in favour of whichever arm the assessor 
(either study personnel or the patient in the case of quality-of-life) felt was likely 
to provide benefit. Importantly, progression and response assessments were 
conducted by a blinded and independent committee, which would have resulted in 
unbiased assessments for the primary outcome, progression free survival. 

6.3.2.2 Detailed Outcome Data and Summary of Outcomes 

Efficacy Outcomes 

Progression-Free Survival 

Progression free survival, which was independently assessed, was significantly 
extended, with the median not reached at follow-up of 9.4 months. The median 
duration of progression-free survival for ofatumumab was 8.1 months. The hazard 
ratio for progression or death in the ibrutinib group was 0.22 (95% CI; 0.15 to 0.32; 
P<0.001). This signifies a 78% reduction in the risk of progression or death among 
patients treated with ibrutinib, as compared with ofatumumab. In the ibrutinib 
group at 6 months, 88% of patients were still alive with no disease progression, as 
compared with 65% in the ofatumumab group. These results can be seen in figure 
2A.5 

The result of ibrutinib on progression-free survival was demonstrated regardless of 
baseline clinical characteristics or molecular features. The effect of ibrutinib was 
visible in spite of the number of previous treatments; less than 3 prior treatments 
HR 0.19 (95% CI: 0.10-0.36), greater than 3 prior treatments HR 0.21 (95% CI: 0.13-
0.34). The only test for heterogeneity that was significant was for geographic 
region (P=0.02), although treatment effect remained significant within each region 
(P<0.001). There was no difference in the patients age <65 years HR 0.17 (95% CI; 
0.09-0.31) >65 HR 0.24 (95%CI; 0.15-0.40) for progression free survival.5 

In patients with a chromosome 17p13.1 deletion, the median duration of 
progression-free survival was not reached in the ibrutinib group. In the 
ofatumumab group the median duration was 5.8 months (HR for progression or 
death, 0.25; 95% CI, 0.14 to 0.45). At 6 months no disease progression was seen in 
83% of the patients in the ibrutinib group, and 49% of the patients in the 
ofatumumab group with this deletion. Richter's transformation (CLL that has 
advanced into an aggressive, rapidly growing large-cell lymphoma) was confirmed 
in two patients in each study group. An additional patient developed 
prolymphocytic leukemia in the ibrutinib group.5 

 

 
 
 
 
 



 

pCODR Final Clinical Guidance Report – Ibrutinib (Imbruvica) for Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma  
pERC Meeting: December 18, 2014; pERC Reconsideration Meeting: February 19, 2015 
©2014 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    47 

 
 
 
Figure 2: Progression free survival (A) and overall survival (B) for ibrutinib vs 
ofatumumab in CLL and SLL patients5 

 

Overall Survival 

Ibrutinib significantly prolonged the rate of overall survival (HR for death in the 
ibrutinib group, 0.43; 95% CI, 0.24 to 0.79; P=0.005), with the risk of death reduced 
by 57% compared to ofatumumab. This can be seen in figure 2B. The overall 
survival rate was 90% in the ibrutinib group and 81% in the ofatumumab group at 12 
months. In this analysis, 57 patients in the ofatumumab group had crossed over to 
receive ibrutinib after confirmed disease progression. The data were censored at 
the time of crossover and the survival effect was based on this analysis. However, 
the survival effect was also observed in the uncensored sensitivity analysis at 12 
months (hazard ratio for death, 0.39; P=0.001), with an overall survival rate of 90% 
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in the ibrutinib group and 79% in the ofatumumab group. The change in overall 
survival reinforcing the advantage of ibrutinib was retained in all the subgroups 
(including age <65 years HR 0.24; 95% CI; 0.08-0.73 and >65 HR 0.58; 95%CI; 0.28-
1.21) defined according to pre-treatment and genetic features.5 

Response 

The response rate, which was independently assessed, was significantly higher in 
the ibrutinib group than in the ofatumumab group. Details on the criteria for 
assessing the response rate was provided in the Supplementary Appendix of the 
Byrd et al paper. In the ibrutinib group 43% of the patients had a partial response, 
as compared with 4% in the ofatumumab group (odds ratio, 17.4; 95% CI, 8.1 to 
37.3; P<0.001). Moreover, 20% of the patients who received ibrutinib had a partial 
response with lymphocytosis (resulting in a 63% response rate). Lymphocytosis was 
noted in 69% of the patients who were treated with ibrutinib and was not 
considered to be disease progression. This condition resolved in 77% of these 
patients during follow-up. The response rates assessed by the investigators differed 
from the independently assessed response rates in the two groups. The partial 
response was 43% in the independent assessment and 68% in the investigator led 
assessment for ibrutinib and 4% for the partial response in the independent 
assessment and 21% for the investigator response for ofatumumab.5 

Harms Outcomes 

The median duration of treatment for patients receiving ibrutinib was longer (8.6 
months [range, 0.2 to 16.1]) than those receiving ofatumumab (5.3 months [range, 
0 to 7.4]). For any grade, the most frequent nonhematologic adverse events that 
occurred in at least 20% of the patients were diarrhea, fatigue, pyrexia, and nausea 
in the ibrutinib group and fatigue, infusion-related reactions, and cough in the 
ofatumumab group.5 

Adverse events that were grade 3 or higher were see in 51% of the ibrutinib group 
and 39% of the ofatumumab group. These can be seen in table 22. Adverse events 
that occurred more frequently in the ibrutinib group than in the ofatumumab group 
included diarrhea (4% vs. 2%), neutropenia (16% vs. 14%) and thrombocytopenia (6% 
vs. 4%). In the ofatumumab group, anemia (8% vs. 5%) and infusion-related 
reactions (3% vs. 0%) occurred more frequently than in the ibrutinib group.5   

Serious adverse events with an incidence of ≥2% in either arm by the MedDRA 
system organ class occurred more frequently in the ibrutinib arm 42% vs 30%. 
Infections of any grade were more common in the ibrutinib group (70% vs. 54%), 
whereas the frequency of infections of grade 3 or higher was similar in the two 
study groups (24% vs. 22%), with urinary tract infections occurring more frequently 
in the ibrutinib group 4% vs 1%. Pneumonia was by far the most common infection 
occurring in 8% of ibrutinib patients and 7% of ofatumumab patients (pseudomonas 
aeruginosa was included in this analysis).5 

Second malignancies, were seen in 8% of patients treated with ibrutinib, these 
were most frequently skin cancers. Non skin related malignancies occurred in 3% of 
the CLL patients.1 Major hemorrhagic events (those grade 3 and above) occurred in 
3% of patients treated with ibrutinib, these include, subdural hematoma, 
gastrointestinal bleeding, hematuria, and post-procedural haemorrhage.1  
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7 SUPPLEMENTAL QUESTIONS  
No supplemental questions were addressed in this review 
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8 ABOUT THIS DOCUMENT  
This Clinical Guidance Report was prepared by the pCODR Hematology Clinical Guidance Panel and 
supported by the pCODR Methods Team. This document is intended to advise the pCODR Expert 
Review Committee (pERC) regarding the clinical evidence available on ibrutinib (Imbruvica) for 
treatment of patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL) 
with or without deletion 17p (del 17p) who have received at least one prior therapy. Issues 
regarding resource implications are beyond the scope of this report and are addressed by the 
relevant pCODR Economic Guidance Report.  Details of the pCODR review process can be found on 
the pCODR website (www.pcodr.ca).    

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. There was no non-disclosable 
information in the Clinical Guidance Report provided to pERC for their deliberations. 

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

The Hematology Clinical Guidance Panel is comprised of hematologists and oncologists. The panel 
members were selected by the pCODR secretariat, as outlined in the pCODR 
Nomination/Application Information Package, which is available on the pCODR website 
(www.pcodr.ca).  Final selection of the Clinical Guidance Panels was made by the pERC Chair in 
consultation with the pCODR Executive Director. The Panel and the pCODR Methods Team are 
editorially independent of the provincial and territorial Ministries of Health and the provincial 
cancer agencies.   

  

http://www.pcodr.ca/
http://www.pcodr.ca/
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APPENDIX A: LITERATURE SEARCH STRATEGY  

1. Ovid MEDLINE (R), Ovid MEDLINE (R) In-Process & Other Non-Indexed Citations, Ovid 
MEDLINE (R) Daily Update, Ovid EMBASE and Ovid CDSR. 
1. exp clinical trial/ or exp clinical trial, phase i/ or exp clinical trial, phase ii/ or exp 

clinical trial, phase iii/ or exp clinical trial, phase iv/ or exp controlled clinical trial/ or 
exp randomized controlled trial/ or exp multicentre studies/ 

2. ibrutinib.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
3. PCI-32765.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
4. PCI 32765.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
5. PCI32765.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
6. Imbruvica.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
7. or/2-6 
8. 1 and 7 
9. leukemia.mp. [mp=ti, ab, tx, kw, ct, sh, hw, tn, ot, dm, mf, dv, nm, kf, px, rx, ui] 
10. 8 and 9 
11. remove duplicates from 10 

2. Literature Search via PubMed  

1. ibrutinib* OR imbruvica* OR PCI-32765* OR PCI - 32765* OR PCI 32765* OR PCI32765 
2. publisher[sb] 
3. 1 and 2 

3.  Grey Literature Searches 

Clinical Trial Registries: 
 U.S. NIH ClinicalTrials.gov 
 www.clinicaltrials.gov 
 Ontario Institute for Cancer. Ontario Cancer trials 
 www.ontariocancertrials.ca 
   
Search terms: ibrutinib OR imbruvica OR PCI-32765 OR PCI - 32765 OR PCI 32765 OR PCI32765 
 
Select International Agencies: 
 Food and Drug Administration (FDA): 
 www.fda.gov 

 European Medicines Agency (EMA): 
 www.ema.europa.eu 
 

Search terms: ibrutinib OR imbruvica OR PCI-32765 OR PCI - 32765 OR PCI 32765 OR PCI32765 

http://www.clinicaltrials.gov/
http://www.ontariocancertrials.ca/
http://www.fda.gov/
http://www.ema.europa.eu/
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4.  Conference Abstracts: 
 American Society of Clinical Oncology (ASCO) 
 via the Journal of Clinical Oncology search portal: http://jco.ascopubs.org/search 
 
 American Society of Hematology via Blood search portal: 
  http://www.bloodjournal.org/ash-annual-meeting-abstracts?sso-checked=1 
 

 Search terms: ibrutinib OR imbruvica OR PCI-32765 OR PCI - 32765 OR PCI 32765 OR PCI32765 
 

 
  

http://jco.ascopubs.org/search
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