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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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1 GUIDANCE IN BRIEF

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 venetoclax (Venclexta) for chronic
lymphocytic leukemia.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 CADTH
website (www.cadth.ca/pcodr).
This Clinical Guidance is based on: a systematic review of the literature regarding venetoclax
(Venclexta) for chronic lymphocytic leukemia conducted by the Leukemia Clinical Guidance Panel
(CGP) and the pCODR Methods Team; input from patient advocacy groups; input from the
Provincial Advisory Group; input from Registered Clinicians; and supplemental issues relevant to
the implementation of a funding decision.
The systematic review and comparison with other relevant literature are fully reported in Sections
6 and 8. A background Clinical Information provided by the CGP, a summary of submitted Patient
Advocacy Group Input on venetoclax (Venclexta) for chronic lymphocytic leukemia, a summary of
submitted Provincial Advisory Group Input on venetoclax (Venclexta) for chronic lymphocytic
leukemia, and a summary of submitted Registered Clinician Input on venetoclax (Venclexta) for
chronic lymphocytic leukemia, and are provided in Sections 2, 3, 4, and 5 respectively.

1.1 Introduction
The reimbursement request for venetoclax, and therefore the objective of this review is to
assess the efficacy and safety of venetoclax monotherapy in the treatment of patients with
chronic lymphocytic leukemia (CLL) who have received at least one prior therapy and who
have failed a B-Cell Receptor Inhibitor (BCRi). The Health Canada regulatory approval is for
the use of venetoclax as monotherapy for the treatment of patients with CLL with 17p
deletion who have received at least one prior therapy, or patients with CLL without 17p
deletion who have received at least one prior therapy and for whom there are no other
available treatment options.
Venetoclax, a potent orally bioavailable selective inhibitor of BCL2. The recommended
dose of venetoclax includes a 5-week ramp-up dosing schedule starting at 20 mg per day,
and then increasing each week to 50 mg, 100 mg, 200 mg and finally 400 mg. Patients
continue to receive 400 mg of venetoclax once daily until disease progression or
unacceptable toxicity.

1.2 Key Results and Interpretation
1.2.1 Systematic Review Evidence
The pCODR systematic review includes one non-randomized, non-comparative, open-label,
Phase II trial (M14-032) examining the efficacy and safety of venetoclax in patients with
CLL who have previously received treatment with ibrutinib and/or idelalisib, have relapsed
on treatment, or experienced progression after discontinuation of either of these agents.
As of the interim analysis data cut-off date of January 2017, 127 patients were enrolled in
the study. Patients were enrolled in one of two study arms and an expansion cohort: 43
into Arm A (patients with relapsed or refractory CLL after ibrutinib treatment), 21 into
Arm B (patients with relapsed or refractory CLL after idelalisib treatment), and 63 into the
expansion cohort (patients previously treated with either ibrutinib (n=53) or idelalisib
(n=22). A total of
patients received both ibrutinib and idelalisib as a prior line of
therapy: in Arm A (ibrutinib failure), in Arm B (idelalisib failure), and
in the
expansion cohort. (Non-disclosable information was used in this pCODR Guidance Report
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longer, achieve a remission, have control of their disease and have an improved quality of
life.
Respondents who have experience with venetoclax found that it managed a number of
their symptoms, including lymphocyte count, fatigue/lack of energy, enlarged lymph
nodes, night sweats, enlarged spleen, among others. When asked about the side effects
experienced with venetoclax, the majority of respondents stated the side effects were
mild and quickly dissipated. Side effects reported by respondents included diarrhea,
neutropenia, low platelet counts, fatigue, acid reflux, cramps, constipation and mild
headache.
Respondents also noted that venetoclax is not administered in a hospital or cancer care
setting which will lower the risk of patients developing hospital acquired infections.
Moreover, it can be taken in the comfort of a patient’s home, which could be a benefit to
patients and caregivers.
Please see Section 3 for more details.

Provincial Advisory Group (PAG) Input
Input was obtained from seven of the nine provinces (Ministries of Health and/or cancer
agencies) and the federal drug plans participating in pCODR. PAG identified the following
as factors that could impact the implementation of venetoclax:
Clinical factors:
• Clarity of treatment population
•

Sequencing of treatments

Economic factors:
• Monitoring for and treatment of adverse effects, such as tumour lysis syndrome
and neutropenia
Please see Section 4 for more details.

Registered Clinician Input
The clinicians providing input noted that venetoclax offers a treatment option for patients
with relapsed or refractory chronic lymphocytic leukemia (CLL), where tyrosine kinase
inhibitors (TKIs) and/or other treatment options (including B-Cell receptor inhibitors
(BCRi)) are not effective or not tolerated. After TKI failure, venetolax has shown to result
in higher response rates, when compared with the use of an alternate kinase inhibitor
(e.g., ibrutinib or idelalisib). Venetoclax would be used as a third or greater lines of
therapy in the majority of CLL patients. It may be considered as a second-line treatment,if
funding for first-line ibrutinib becomes available. It was also noted that CT scanning would
be required, as an accompanying test, for the purpose of tumour lysis syndrome (TLS) risk
stratification.
Please see Section 5 for more details.

Summary of Supplemental Questions
There were no supplemental questions identified for this review.

Comparison with Other Literature
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One single-arm, open-label multicenter study partially meets the eligibility criteria for this
systematic review and is being considered as an ongoing study. The study is aimed at
evaluating the efficacy of venetoclax in relapsed or refractory patients with CLL including
those with 17p deletion or TP53 mutation OR those who have received prior treatment
with a B-cell receptor inhibitor. The estimated enrolment for this study is 250 patients
from 56 locations in 20 countries including 5 centers in Canada. The study began in March
2016 and is estimated to be complete in October 2022. Interim results are expected by
June 2018. Complete response rate data in the BCRi-treated patients will be reported as
part of the secondary efficacy endpoints thereby making this study relevant to the current
review.
With optimal sequencing of BCRis and venetoclax being of interest to clinicians managing
patients with CLL, in the absence of clinical trial data, we identified two multicenter
retrospective studies that may be helpful to clinicians facing this decision.
The first of the two studies by Mato et al.,8 published in 2016, was a retrospective review
that included 178 patients with CLL, 143 of which received prior ibrutinib and 35 of which
received prior idelalisib. The aim of the review was to investigate reasons for BCRi
discontinuation, outcomes after stopping therapy, and the impact that BCRi sequencing
had on outcomes. Of note, the ORR was 50% for patient treated with an alternate BCRi
(ie, ibrutinib followed by idelalisib and idelalisib followed by ibrutinib), with an additional
30% of patients having stable disease. The median PFS and OS for the entire cohort of 178
patients from the time of BCRi initiation was 10.5 months and 29 months. Interestingly,
initial BCRi choice (ibrutinib vs. idelalisib) did not impact PFS or OS. When PFS was
stratified for patients with CLL treated with an alternate BCRi by reason for
discontinuation of the first BCRi, it was found that alternate BCRi therapy following BCRi
discontinuation, especially if the first BCRi was discontinued due to intolerance, could be
effective. This is in contrast to the observation that if the initial BCRi was discontinued
due to disease progression, PFS was considerably shorter as compared to those with BCRi
intolerance, and therefore other therapies, such as novel agents like venetoclax, should be
considered over switching to an alternate BCRi. It is also important to note that outcomes
did not appear to differ whether ibrutinib or idelalisib was the first or second BCRi,
suggesting that either sequence may be appropriate.8
In the 2017 study by Mato et al.,9 683 patients with CLL treated first with BCRis (n=621
ibrutinib first, n=62 idelalisib first) were identified in a retrospective cohort study of 9 USbased centers. The primary outcome was PFS and secondary outcomes included OS, ORR,
and reasons for novel agent discontinuation. It was determined that patients who received
ibrutinib-based therapy as their first BCRi experienced a significantly better PFS as
compared to those who first received idelalisib-based therapy. This was true in the frontline, relapsed, refractory, and complex karyotype setting. The most common reasons for
discontinuation was toxicity, and was similar between the two agents. At the time of
publication, 167 patients had received a subsequent therapy after their first treatment
with a BCRi. The ORRs (CR rate) to KI-based therapy, venetoclax, and
chemoimmunotherapy (CIT) combinations were 58.5% (4.1%), 73.6% (31.5%), and 49.9%
(2.1%), respectively. In patients treated with an alternate BCRi (after an initial BCRi)
(ibrutinib followed by idelalisib or idelalisib followed by ibrutinib), those that were
intolerant to the initial BCRi had a superior PFS as compared to those for whom disease
progression was the reason for discontinuation.9 Further, those patients who discontinued
ibrutinib for any reason had both a better ORR when treated with venetoclax (ORR 79%)
when compared with idelalisib (ORR 46%), and a trend to improvement in PFS (HR 0.6, 95%
CI 0.3-1.0, p=0.06). Mato et al. concluded that ibrutinib appears superior to idelalisib as
the first BCRi and, in the setting of BCRi failure, alternate BCRis or venetoclax appear
superior to chemoimmunotherapy combinations. Further, the use of venetoclax might be
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superior to idelalisib upon ibrutinib failure. Confirmation from comparative clinical trials
however, remains a gap in the evidence.
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1.2.4 Interpretation
Burden of illness and need
Chronic lymphocytic leukemia (CLL) is an incurable malignancy of B lymphocytes. With an
incidence of approximately 4-5/100,000 in the general population, it is the most common
adult leukemia in the western hemisphere. Approximately 2400 Canadians are diagnosed
and 650 die from CLL each year. Median age at diagnosis is 72 years, and within incident
cases there is a male predominance.11 Based on clinical opinion, it is reasonable to
anticipate that if venetoclax becomes available for patients with CLL that can no longer be
adequately controlled by chemoimmunotherapy and BCRi treatment approximately 500
patients will be treated with this new agent per year in Canada for this indication. Based
on clinical opinion, if venetoclax performs as well as it has in phase 1 and 2 trials, these
500 patients will have their median overall survival expectation increased from < 6 months
to > 2 years.
Initial treatment for patients typically includes a chemoimmunotherapy. Second line
treatment usually includes a B-cell receptor inhibitor (BCRi) either ibrutinib or, much less
frequently, idelalisib and rituximab. Those with del17p skip initial chemoimmunotherapy
and begin treatment with a BCRi, ibrutinib or, again much less frequently, idelalisib.
Unprecedented response rates, prolonged progression free survival, and improved survival
have been demonstrated in randomized controlled trials evaluating ibrutinib or idelalisib
plus rituximab in heavily pretreated, high risk patients.12-16 The two BCRi pathway
inhibitors ibrutinib and idelalisib have different specific molecular targets, Bruton’s
tyrosine kinase and PI3 kinase, respectively, and, therefore can at least potentially be
used in sequence if resistance to or intolerance for one or the other develops. However,
unique toxicities have been documented with B cell receptor pathway inhibitors and
patients may be intolerant or disease resistance may emerge. Patients with CLL whose
symptomatic leukemia cannot any longer be adequately controlled by standard
chemoimmunotherapy regimens or at least one B-cell receptor pathway inhibitors (BCRi)
either because of treatment resistance or intolerance have a marked clinical need for
effective, acceptably tolerated intervention. Venetoclax, an oral BCL2-targeted agent, is
sufficiently effective and well-tolerated to fill that need.
Effectiveness
In this phase 2 single arm open label clinical trial, M14-032, for the treatment of patients
with symptomatic CLL that can no longer be adequately controlled by
chemoimmunotherapy and a BCRi, venetoclax induces overall response rates of
approximately 60%, complete response rates of 9% and progression free survival of at least
74% at 12 months of follow-up. These data are supported by the Mato et al 2017 study
which reported ORR of approximately 74% in this patient population.9 This establishes
venetoclax as the most effective agent yet discovered for the treatment of such patients
and demonstrates that venetoclax provides better disease control than any currently
available chemotherapy or immunotherapy, including possible use of alternative BCRi
treatments. These results have been achieved in a population that currently has no welldefined treatment options and an expected median overall survival of less than 6 to 12
months. An effective, well-tolerated agent can be expected to have a major health impact
in this population.
Although not demonstrated in the trial, the CGP anticipate that a major OS advantage is
likely to be present with more follow up. Without more mature data, it is difficult to
determine the magnitude of OS benefit anticipated. Given that venetoclax is being
compared to minimally effective treatment options and has demonstrated substantial
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improvements in important outcomes, the CGP consider it reasonable to expect that at
least a 1-2 year OS benefit is likely to be observed. This is based on clinical opinion.
Safety: The major toxicity of venetoclax seen in early trials was tumor lysis syndrome
secondary to rapid lysis of large numbers of leukemic cells with resultant electrolyte
imbalance, renal failure and, at worst, death. Use of a gradual ramp up approach in which
the dose is increased over 4-6 weeks has almost completely eliminated severe episodes of
tumor lysis syndrome, which is now seen in < 2% of patients treated with venetoclax.
Appropriate management of tumor lysis syndrome will require identification of patients at
high risk, which can be accomplished with standard laboratory and imaging tests, and
detection of early laboratory evidence of incipient but as yet asymptomatic tumor lysis,
which also can be detected with standard blood tests. Patients at high risk or with
evidence of incipient tumor lysis (lymph node ≥10 cm or lymph node ≥5 cm and absolute
lymphocyte count ≥25 x 109/L and elevated baseline uric acid) will require monitoring in
hospital for up to several days during the initial treatment of the CLL and standard
interventions with intravenous hydration, anti-hyperuricemics and fluid balance
monitoring. This was also remarked upon by the registered clinician input. Such enhanced
measures to prevent clinically significant tumor lysis syndrome will be necessary for at
most 5% to 10% of patients. Other adverse events of grade 3 or greater intensity seen in
more than 5% of patients include neutropenia (~40%), febrile neutropenia (~5%), anemia
(~15%), thrombocytopenia (~15%) and hyperglycemia (~10%). The CGP agree that these
other AE’s are typically associated with treatment in this disease and clinicians would
know how to manage them. Given the life-threatening nature of BCRi-resistant CLL,
venetoclax provides potentially effective treatment at an acceptable level of toxicity.
Other considerations
In the early trials of ibrutinib and idelalisib patients only started the BCRi very late in
overall treatment after many different agents and regimens were tried. In those trials the
BCRi was usually stopped because of treatment resistance. As the BCRi’s were moved into
earlier rounds of treatment patients began the BCRi while more fit, with less treatment
resistance present in their CLL and, therefore with a greater likelihood the BCRi would be
used for a longer time. As a result there was more time for intolerance to emerge, leading
to the higher rates of reported intolerance. The CGP therefore agree that a substantial
portion of the patients who switch from a BCRi to venetoclax will do so because of BCRi
intolerance; however, such patients will have an even higher response rate and longer
durability of response than those patients who make the switch because of disease
progression. That is both clinical opinion and what was seen in the Mato studies.8,9 Since
use of venetoclax is likely to produce even better outcomes in the patients with BCRi
intolerance than in those with BCRi resistance, it remains appropriate to use venetoclax
for both sets of patients.
The CGP agree that an RCT would have been very difficult to conduct and quite unlikely to
be successfully concluded in the target population. The main challenge is that there is no
established or attractive standard arm for such a trial. It would be very difficult to reach
any consensus that clinicians would accept for such an arm. One could propose a
venetoclax versus clinician’s choice randomization but even that would be unattractive
because potential investigators would object that equipoise would be lacking. The phase 12 data on venetoclax are so compelling that most clinicians would find the possibility of a
patient being randomly assigned to any treatment other than venetoclax ethically
unacceptable. One could try to meet that objection by allowing cross-over from the
standard treatment arm to venetoclax but the objection remains that allowing a
potentially preventable progression, which would be necessary for cross-over, would
unethically jeopardize the patient since additional disease progression could easily make
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the patient ineligible for venetoclax due to progressive organ compromise or infectious
complications.

1.3 Conclusions
The Clinical Guidance Panel concluded that there is a net overall clinical benefit from the use of
venetoclax in the treatment of patients with symptomatic chronic lymphocytic leukemia whose
leukemia has proven resistant to at least one B-cell receptor pathway inhibitor. This conclusion is
based on data from the phase 2 clinical trial of venetoclax (MT 14-032) for patients with CLL with
or without the presence of del17p demonstrating that venetoclax induces overall response rates of
approximately 60%, complete response rates of approximately 9% and progression free survival of
at least 74% at 12 months of follow-up.
In making this conclusions, the CGP also considered that:
•
•
•
•

•

•

•

These data from the M14-032 trial are supported by real world evidence presented in
the Mato et al 2017 study which demonstrated ORR of 74%, CR 32% and PFS of at least
75%-80% after 2 years.
These outcome improvements are not seen with any other therapeutic agents available
in Canada at this time and are achievable with acceptable moderate levels of major
toxicity.
The CGP anticipate that venetoclax will be used subsequent to ibrutinib as third line
option for patients without a prognostic biomarker del17p mutation and as second line
in those with the mutation.
Based on clinical opinion and results from the Mato et al 2017 data, the CGP agree that
patients who are intolerant to a BCRi should qualify for venetoclax treatment.
Although, in theory, a patient whose CLL is no longer adequately controlled by
ibrutinib could switch to idelalisib this choice will be seen by Canadian clinicians as
strongly undesirable because of the more frequent and more serious toxicity seen with
idelalisib compared to venetoclax and because a variety of funding rules have made
idelalisib much less frequently available for the treatment of CLL in Canada. This is
echoed by the registered clinician input. The experience reported by Mato et al also
makes clear that the durability of response seen when venetoclax follows ibrutinib is
superior to that seen when idelalisib follows ibrutinib (estimated 2-y PFS 75% vs 37%,
respectively).
The Clinician input speaks to venetoclax potentially allowing patients to achieve deep
molecular remission and the possibility of treatment discontinuation. Deep molecular
remission usually speaks to MRD status. Given that there were not sufficient data from
M14-032 trial to evaluate MRD, it is difficult to determine if patients have achieved
deep molecular remission. At present MRD detection is an investigational technique
and has not reached the point of established clinical utility.
The CGP agreed that there are insufficient data to determine the efficacy and safety
of venetoclax in the following patient populations
o Patients who have not previously been treated with a chemoimmunotherapy,
except in patients with the del17p mutation who would not be treated with a
chemoimmunotherapy at any point.
o Patients who have not been treated with a BCRi
Intolerance to front line ibrutinib treatment, except in patients with the del17p
mutation who would be treated with a BCRi upfront.
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2 BACKGROUND CLINICAL INFORMATION
This section was prepared by the pCODR Leukemia Clinical Guidance Panel. It is not based on a
systematic review of the relevant literature.

2.1 Description of the Condition
Chronic lymphocytic leukemia (CLL) is an incurable malignancy of B lymphocytes. With an
incidence of approximately 4-5/100,000 in the general population, it is the most common
adult leukemia in the western hemisphere. Approximately 2400 Canadians are diagnosed
and 650 die from CLL each year. Median age at diagnosis is 72 years, and within incident
cases there is a male predominance.11 Diagnosis requires detection of elevated peripheral
blood monoclonal B cells (≥ 5.0x109/L) that have a characteristic immunophenotype. The
nodal counterpart, small lymphocytic lymphoma (SLL), is considered the same disease and
is treated according to the same principles as CLL.17 The clinical presentation is variable
and includes lymphadenopathy, hepato-splenomegaly, cytopenias (anemia,
thrombocytopenia, neutropenia due to marrow infiltration or autoimmunity), fatigue, and
B symptoms (disease related fevers, drenching sweats, weight loss). Although it is often
described as an indolent malignancy, the disease is characterized by substantial clinical
and biologic heterogeneity and a variable disease course. Some newly diagnosed patients
with ‘low risk’ asymptomatic disease may have survival similar to age-matched controls
from the general population while others may have an aggressive clinical course
characterized by the rapid development of severe symptoms, resistance to available
chemotherapies, and short survival.18,19 At diagnosis, patients are staged according to the
Rai or Binet staging systems (see below).20,21 Asymptomatic, early stage patients are
recommended for clinical surveillance because early treatment with chemotherapy is not
associated with improvement in overall survival (or quality of life).22 In the setting of
symptomatic disease progression, in accordance with established internationally endorsed
indications for treatment, chemotherapy is recommended. Choice of first line therapy is
dictated by patient and disease related characteristics however current standard options
in Canada include one of several standard ‘chemo-immunotherapy’ regimens depending on
patient age and fitness; young fit patients (< 65-70 years) are generally treated with
fludarabine, cyclophosphamide, and rituximab (FCR)23-25 for up to 6 monthly cycles while
older patients with comorbid illnesses are usually treated with effective, less toxic
regimens such as bendamustine and rituximab (BR)26 or chlorambucil plus obinutuzumab
(CO).27
Although the usual endpoint for measuring the effectiveness of treatment for CLL is based
on clinical assessment of symptoms, organ function, peripheral blood counts, resolution of
lymphadenopathy and organomegaly and clearance of bone marrow involvement there has
been a recent focus on determining persistence of minimal numbers of malignant cells
either in the peripheral blood or bone marrow, a process entitled detection of minimal
residual disease (MRD). MRD has been defined in several ways but most consistently on the
basis of multi-parameter flow cytometry of peripheral blood.25,28,29 Increasing evidence has
been accumulated indicating that achievement of a state in which there is no detectable
MRD, also sometimes referred to as a “deep molecular remission” is a strong predictor of
excellent long term remission and may possibly identify a subpopulation of patients with
CLL that have been cured. However, at present MRD detection is an investigational
technique and has not reached the point of established clinical utility.
The management of CLL/SLL, particularly in the relapsed setting, is in the midst of
dramatic change due to the development of several highly active, orally administered
novel targeted therapies. These include drugs that target the B cell receptor signalling
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pathway (ibrutinib, which targets Bruton’s tyrosine kinase,12,30,31 idelalisib,13,14 which
targets PI3 kinase) and venetoclax,32-35 which targets BCL2. Unprecedented response
rates, prolonged progression free survival, and improved survival have been demonstrated
in randomized controlled trials evaluating ibrutinib or idelalisib plus rituximab in heavily
pretreated, high risk patients.12-16 However, unique toxicities have been documented with
B cell receptor pathway inhibitors and patients may be intolerant or disease resistance
may emerge. Examples of specific adverse events associated with ibrutinib include
increased bleeding, hypertension, atrial fibrillation, and joint/muscle pain; colitis,
pneumonitis, transaminitis, and opportunistic infections have been reported with
idelalisib. Although a major step forward in the treatment of CLL/SLL, these novel agents
are not expected to cure patients as monotherapies. Thus, there remains an urgent need
for continued drug development and testing in rigorously conducted prospective
comparative clinical trials.
Venetoclax, a potent orally bioavailable selective inhibitor of BCL2, has also demonstrated
excellent response rates, response duration, and survival in phase I/II trials evaluating
patients with relapsed/refractory CLL including patients with genetically high risk
disease.32,34,35 Although severe cases of tumour lysis syndrome were reported in early
phase clinical trials, with modifications to the dosing schedule (a now standard ‘ramp up’
phase) and careful attention to prevention/lab monitoring, clinically significant tumour
lysis syndrome is now rarely reported.
Over the past 15 to 20 years, substantial progress has been made in understanding the
underpinnings of disease heterogeneity through the development of several new prognostic
biomarkers that are associated with treatment failure and poor survival. More recently,
known prognostic variables have been incorporated into validated, powerful prognostic
models that reliably identify patients with different risks of progression or death.36 The
most important prognostic markers currently in clinical practice are those that detect a
defective TP53 gene (either by interphase FISH cytogenetics as del17p, or sequencing to
assess for gene mutations);37-40 a functioning p53 is an essential cofactor for programmed
cell death and patients with this abnormality are generally resistant to chemotherapy and
radiotherapy. Del17p is associated with shortened time to first treatment (in
asymptomatic patients on clinical surveillance), and shortened progression free and overall
survival despite treatment with highly active chemoimmunotherapeutic regimens.18,36,41 In
previously untreated patients the incidence of TP53 abnormalities is approximately 10-12%
(5-7% del17p by interphase FISH cytogenetics, 3-5% gene mutations). In the
relapsed/refractory setting, through the process of clonal evolution, the incidence of TP53
abnormalities can increase up to approximately 30%.13,15
Presently in Canada patients with symptomatic or threatening CLL but without del17p are
initially treated with the regimens described above (fit patients, FCR; less fit patients, BR
or CO). When relapse occurs, patients are then treated with a B-cell receptor inhibitor
(BCRi) either ibrutinib or, much less frequently, idelalisib and rituximab. Those with
del17p skip chemoimmunotherapy and begin treatment with a BCRi, ibrutinib or, again
much less frequently, idelalisib. This particular pCODR/pERC request addresses patients
whose CLL once again progresses and becomes symptomatic or threatening and a BCRi can
no longer control the disease because of progression despite the BCRi or intolerance for
the BCRi.
The two BCRi pathway inhibitors ibrutinib and idelalisib have different specific molecular
targets, Bruton’s tyrosine kinase and PI3 kinase, respectively, and, therefore can at least
potentially be used in sequence if resistance to or intolerance for one or the other
develops. The modest available data on the potential effectiveness of a second alternative
pCODR Initial Clinical Guidance Report- Venetoclax (Venclexta) for Chronic Lymphocytic Leukemia
pERC Meeting: November 16, 2017
© 2017 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW

12

BCRi have been summarized in two publications from Mato, et al8,9 in which pooled results
from several US centers are reported. A detailed summary of these data is presented in
the section on Comparison with Other Literature. The following table summarizes the
important cross-over outcomes and a comparison to use of venetoclax after a BCRi.
Outcome
Sequence
Ibrutinib => idelalisib
Idelalisib => ibrutinib BCRi => venetoclax
ORR %
46
75
74
CR %
0
5
32
PR/PR with
46
70
32
lymphocytosis %
Stable %
39
15
16
Progression %
15
10
10
The most relevant comparison is between the group switching from ibrutinib to
idelalisib and the group switching from ibrutinib to venetoclax because by far the most
commonly used BCRi in Canada is ibrutinib. Although, in theory, a patient whose CLL is no
longer adequately controlled by ibrutinib could switch to idelalisib this choice will be seen
by Canadian clinicians as strongly undesirable because of the more frequent and more
serious toxicity seen with idelalisib compared to venetoclax and because a variety of
funding rules have made idelalisib much less frequently available for the treatment of CLL
in Canada. Finally, the experience reported by Mato et al also makes clear that the
durability of response seen when venetoclax follows ibrutinib is superior to that seen when
idelalisib follows ibrutinib (estimated 2-y PFS 75% vs 37%, respectively).
The best estimate of incidence of failure of a BCRi to control CLL and, therefore, a need
for another effective agent is based on the annual Canadian death rate from CLL.
Essentially, every Canadian now dying of progressive CLL no longer has leukemia that can
be controlled by chemoimmunotherapy and BCRis and, as such, will be a candidate for
venetoclax. If one arbitrarily discounts that number by 20% to allow for a subgroup that
has grown too frail for active anticancer treatment, a reasonable estimate of the annual
use of venetoclax for CLL, once it becomes available, is approximately 520 patients. The
goal of treatment with venetoclax will be to prolong overall and progression free survival
within acceptable limits of toxicity.

2.2 Accepted Clinical Practice
Patients with relapsed CLL/SLL after failure of initial chemoimmunotherapy and at least
one BCRi have a particularly poor prognosis and currently available
chemoimmunotherapeutic regimens are largely ineffective. Clinicians infrequently
recommend a variety of agents such as alemtuzumab, high dose corticosteroids, high dose
corticosteroids + rituximab, lenalidomide or single agent rituximab; however, this use of
these agents, with the exception of corticosteroids, is not currently funded for Canadian
patients and even when they are employed their impact is minimal. Median overall
response rates are poor (20-50%) and progression free survival (PFS) in this setting has
typically been less than 6 months. Furthermore, these agents can be associated with
extensive toxicity (e.g. myelosupression, infection, tumour flare/tumour lysis
syndrome).42,43 Allogeneic stem cell transplantation is a potentially curative treatment
option and is considered in a carefully selected subset of cases (young, fit patients with
chemosensitive disease and a suitable donor) and is offered to less than 5% of the
population with CLL.44 Toxicity (infection and graft versus host disease) and transplant
related mortality (approximately 20%) represent additional limitations to transplant. The
B cell receptor pathway inhibitors ibrutinib and idelalisib+rituximab have demonstrated a
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2.4 Other Patient Populations in Whom the Drug May Be Used
Venetoclax is also being studied in several other diseases including subtypes of nonHodgkin Lymphoma (diffuse large B cell lymphoma, follicular lymphoma, Waldenström’s
macroglobulinemia, mantle cell lymphoma), multiple myeloma, and acute myeloid
leukemia. All such uses of venetoclax remain investigational in Canada at this time.
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(44.19%) replied “yes”, 25 (8.31%) said “no” , and 143 (47.51%) answered “I don’t know”. It was
noted that more relapsed patients said “yes” to this question (12/21), with 1 (4.76%) person
answering “no” and 8 (37.09%) as “I don’t know”.
CLLPAG & LC noted that patients seek individualized choice in treatment which will offer disease
control and improve quality of life while offering ease of use relative to other available
treatments. When respondents were asked “what was most important about a new therapy”, A
total of 162 patients respondents, of which 72 (44.44%) prioritized increase effectiveness, 40
(24.69%) rated decreased toxicity as most important, 12 (7.41%) prioritized remission, 12 (7.41%)
wanted accessible and affordable treatments, 11 (6.79%) wanted an improved quality of life and 9
(5.56%) stressed the important of an oral therapy. The patient respondents also provided the
following quotes for this question:
• “That it is tried and tested with minimal side effects. On a personal level I would probably
accept anything if there were no more options.”
• “Because as my CLL will return at some point i would hope new and better drugs are
available.”
• “I am 75, and will probably not take drugs that likely have severe side effects. I also have a
signed DNR and am committed to quality not quantity of years left.”
CLLPAG & LC noted that patients want to transition from an era of chemotherapy to an era of
targeted therapy with proven efficacy in treating a range of patients, including those with poor
prognostic factors and those with advanced age and exciting co-morbidities. They also noted that
new targeted therapies will change the management of CLL from life/death situation to one of
chronic disease management.
In addition, CLLPAG & LC added that as an oral therapy, venetoclax would not be administered in
a hospital of cancer care setting which will lower the risk of patients developing hospital acquired
infections. The oral drug can be taken in the comfort of a patient’s home. Also, patients and
caregivers who live far from cancer treatment facilities and the elderly would benefit from an oral
medication.
Experience with Venetoclax
There were 21 patient respondents who had experience with venetoclax, 4 from Canada, 4 from
the UK, and 13 from USA. One patient had just started taking venetoclax and the longest anyone
had been on the drug was 3.5 years.
Of the 21 respondents, four (4) received venetoclax as first-line therapy. Out of the seventeen
(17) who had received prior therapies, six (6) had one previous therapy; eight (8) had 2 previous
line of therapy; two (2) had 3 previous therapies; one (1) participant had received 4 previous lines
of treatment. Six (6) were resistant or intolerant or failed ibrutinib, one (1) failed idelalisib and
one (1) respondent failed both ibrutinib and idelalisib. Five (5) patients reported a 17p deletion.
Four (4) did not know if they had this deletion or not. Four (4) reported knowing they were IgVH
unmutated; four (4) were mutated; the rest did not report their mutational status.
Of the 21 respondents, fifteen (15) participants are still taking venetoclax. For the six (6) who are
not, four (4) are in remission; one (1) is intolerant to the ibrutinib they were taking with the
venetoclax so is waiting further direction from their physician; one (1) could not tolerate the full
dose of venetoclax and is taking a half-dose while waiting for a stem cell transplant as they are
also ibrutinib intolerant.
Thirteen respondents are receiving venetoclax as part of a clinical trial: 8 venetoclax as a
monotherapy; 3 venetoclax and ibrutinib, 1 venetoclax and obinutuzumab; 1 venetoclax,
obinutuzumab and ibrutinib. For the eight (8) respondents not part of a venetoclax clinical trial,
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The following quotes are from patients who answered this question:
• “Benefits of Ibrutinib began to wain. Venetoclax started and numbers started and continue to
improve. 4 horse pills a day is a pain but the effects of CLL is worse.”
• “It probably saved my life after Ibrutinib began to fail (and had already failed FCR)”
• “I was MRD neg in blood when tested at 6 months and MRD neg in marrow when tested at 9
months. I finally have confidence I can stop treatment without progressing if I choose.”
• “Complete miracle. I am my old self again. Able to work, go out socially, go on vacation. All
the things I had forgotten how much I missed! Regained weight as I had poor appetite
previous to treatment. My zest for life and optimism have returned.”
Of the caregivers who responded to the survey, they reported that their patients had tried
numerous treatments (up to 6) before trying Venclexta and 2/3 patients have responded well to
Venclexta. As with other treatments, Venclexta is not effective for every patient. The following
are quotes that the caregivers provided:
• “She was on ibrutinib and now is on venetoclax with rituximab (which was given in the
beginning). She now is MRD neg complete! “
• “My husband was put on Ibrutinib but because of side effects (joint pain and atrial
fibrillation), was taken off it after about 2 years. He is now on Venetoclax which he has been
on for about 7 months.”
• “CLL dominates our lives. My wife was in a clinical trial for Ibrutinib at NIH for 3.5 years. We
live in California and had to travel regularly to Bethesda, Maryland. My wife relapsed off
Ibrutinib in the fall of 2015. She was then in a trial for Venetoclax at Stanford. We made 13
trips to Stanford in 9 months time. She relapsed off Venetoclax in October of 2016. She
underwent CAR-T therapy at Seattle Cancer Care Alliance this winter. We had to live there
for three months. She is now relapsing again.”

3.3 Additional Information
CLLPAG & LC noted the following as additional information from a patient: “PLEASE APPROVE THIS
DRUG! When I achieve MRD negativity the plan is to eventually stop this drug. So long term cost,
consider all the second cancers and other issues caused by chemo, is ultimately going to be lower with
this drug than chemo. I regret that the people I meet from other countries on line do not have this
same wonderful treatment available to them that I do. They have to deal with FCR with all its side
effects and second cancers. So sad.”
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4 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT
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. PAG identifies factors that could affect the
feasibility of implementing a funding recommendation.
Overall Summary
Input was obtained from seven of the nine provinces (Ministries of Health and/or cancer agencies)
and the federal drug plans participating in pCODR. PAG identified the following as factors that
could impact the implementation of venetoclax:
Clinical factors:
• Clarity of treatment population
•

Sequencing of treatments

Economic factors:
• Monitoring for and treatment of adverse effects, such as tumour lysis syndrome and
neutropenia
Please see below for more details.

4.1 Factors Related to Comparators
Ibrutinib, bendamustine/rituximab or idelalisib/rituximab would be considered for patients
who have relapsed after first-line treatment. However, PAG noted that there are limited
treatment options for patients who have been previously treated with ibrutinib or
idelalisib, particularly patients with del (17p).

4.2 Factors Related to Patient Population
PAG is seeking clarity on the patient population who would be eligible for treatment with
venetoclax and its place in therapy. PAG noted that this review is for patients who have
relapsed or are refractory to ibrutinib or idelalisib/rituximab. However, the Health Canada
approval is for a broader patient population. PAG is also seeking clarity on the use of
venetoclax in patients who have not been previously treated with chemotherapy, as the
M14-032 trial included patients who have refractory disease or developed recurrence after
therapy with a BCR inhibitor.
PAG identified that there may be requests to use venetoclax for patients who have
intolerance to treatment with ibrutinib in the front-line setting. There may also be
interest to use venetoclax in patients who have been treated with chemotherapy or
chlorambucil monotherapy and not been previously treated with ibrutinib or
idelalisib/rituximab.

4.3 Factors Related to Dosing
Venetoclax is once daily dosing schedule, which is an enabler to implementation. PAG
noted that the initiation of therapy involves ramp-up dosing schedule, which may lead to
confusion for some patients. However, the packaging of venetoclax identifies the ramp up
dosing schedule.
pCODR Initial Clinical Guidance Report- Venetoclax (Venclexta) for Chronic Lymphocytic Leukemia
pERC Meeting: November 16, 2017
© 2017 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW

25

4.4 Factors Related to Implementation Costs
PAG noted that there would be a potentially large budget impact given the prevalent
number of patients with relapsed/refractory CLL who have received at least one prior
therapy. However, if venetoclax is recommended only for patients with 17p deletion CLL,
the budget impact would be smaller.
PAG noted that the high incidence of neutropenia requiring supportive therapy would be
additional costs associated with venetoclax therapy.

4.5 Factors Related to Health System
PAG noted that prior to initiating therapy with venetoclax, patients should be assessed for
risk of tumour lysis syndrome. Prophylactic intravenous hydration and anti-hyperuricemics
are required prior to first dose of venetoclax to reduce risk of tumour lysis syndrome and
regular monitoring of blood chemistries after the first dose is required. Additional health
care resources are required for monitoring. The initiation of treatment may require
hospitalization to monitor and treat tumour lysis syndrome.
As such, PAG noted that venetoclax may need to be restricted to dispensing from
pharmacies in cancer centres with the expertise and resources to monitor and treat the
severe adverse effects associated with venetoclax.
Venetoclax 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.

4.6 Factors Related to Manufacturer
None.
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5 SUMMARY OF REGISTERED CLINICIAN INPUT
Two clinician input was received, one from an individual oncologist and one as a joint submission
from a total of 11 oncologists.
The clinicians providing input noted that venetoclax offers a treatment option for patients with
relapsed or refractory chronic lymphocytic leukemia (CLL), where tyrosine kinase inhibitors (TKIs)
and/or other treatment options (including B-Cell receptor inhibitors (BCRi)) are not effective or
not tolerated. After TKI failure, venetolax has shown to result in higher response rates, when
compared with the use of an alternate kinase inhibitor (e.g., ibrutinib or idelalisib). Venetoclax
would be used as a third or greater lines of therapy in the majority of CLL patients. It may be
considered as a second-line treatment,if funding for first-line ibrutinib becomes available. It was
also noted that CT scanning would be required, as an accompanying test, for the purpose of
tumour lysis syndrome (TLS) risk stratification.
Please see below for a summary of specific input received from the registered clinician(s).

5.1 Current Treatment(s) for Chronic Lymphocytic Leukemia
In their joint input, a group of clinicians identified that there is no standard of care for high-risk
CLL patients (i.e., those with del(17p) and TP53 mutations). Conventional chemotherapies are
ineffective in these patients, and the only funded and available option is treatment with TKIs
(including ibrutinib and rarely, idelalisib + rituximab). Patients in whom TKIs fail have a very
short life expectancy (approximately three months based on prior studies) and no other viable
treatment options. Allogeneic haematopoietic stem cell transplantation is recommended in
younger patients (usually less than 65 years of age), which accounts for a small minority of
patients. In addition, allogeneic transplant is a highly toxic procedure. Due to the relatively long
response to TKIs, standard of care has currently shifted towards deferring allogenic transplant
until after failure of TKIs. However, these patients often progress very quickly after TKI failure
and, hence, require an alternative treatment to bridge to successful transplant (e.g.,
venetoclax).
One clinician providing input noted that in CLL patients are currently treated with chemoimmunotherapy in the first-line setting, and BCRi as a second-line therapy. Venetoclax would be
used as a third-line treatment in most patients. If funding for first-line ibrutinib becomes
available, venetoclax may be considered as a second-line treatment in patients with CLL.

5.2 Eligible Patient Population
The clinicians providing input indicated that the incidence of CLL is slowly increasing over time.
Acknowledging that CLL is a common hematological malignancy, the clinicians noted that the
proportion of patients who have failed a TKI, and have exhausted all other treatment options, is
currently small. The duration of response for ibrutinib is more than 5 years for many patients
without a del(17p) mutation. In addition, in an aged population, a number of patients might
succumb to unrelated diseases before requiring a subsequent therapy. Therefore, not all patients
receiving TKIs would qualify for venetoclax in their lifetime. Only patients with very high-risk
CLL (e.g., those with del(17p)] currently receive TKIs as primary therapy, and the venetoclax
would be considered as third-line (or higher level) of therapy for the majority of CLL patients.
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5.3 Identify Key Benefits and Harms with Venetoclax
Venetoclax is a treatment option for patients with relapsed/refractory CLL who have progressed
or are unable to tolerate TKIs. A group of clinicians providing input identified key benefits as
follows:
•
•
•
•
•

High response rates and durable responses in a patient population with no other
effective treatment options
Highly effective agent, leading to deep molecular remissions
Possibility of being discontinued after a deep remission is obtained
Considerably higher response rates after TKI failure when compared with alternate
TKIs. For example responses to venetoclax after ibrutinib failure are higher than
responses to idelalisib in patients who have failed on ibrutinib.
Convenient administration (oral cancer drug)

The clinicians also identified the following key harms:
•
•
•

Common toxicities are generally manageable by experienced hematologists (e.g.,
neutropenia and/or infections).
Risk of TLS which provides an obstacle to the use of the therapy in non-academic centres
where there is less experience managing and preventing TLS
Potential need for hospitalization during drug initiation for TLS monitoring

5.4 Advantages of Venetoclax Over Current Treatments
One clinician providing input indicated that venetoclax could be considered as a response to an
unmet need, because once CLL patients fail first-line chemo-immunotherapy, and a subsequent
BCRi, there are no other treatment options.
The group of clinicians providing joint input also stated that venetoclax is the only agent with
documented efficacy for patients who have failed a kinase inhibitor (ibrutinib or idelalisib),
including patients with and without del (17p), and that there are no other treatments available
for this particular patient population. They suggested that due to the reported infectious toxicity
concerns with idelalisib and rituximab, limited response to idelalisib, and short durability of
treatment with this agent after ibrutinib failure/discontinuation, venetoclax would be superior
to the potential use of an alternate kinase inhibitor after failure of a first TKI (e.g., ibrutinib or
idelalisib).

5.5 Sequencing and Priority of Treatments with venetoclax
The joint clinician input indicated that venetoclax is currently being investigated in all lines of
therapy (including first-line). In less refractory CLL patients, the drug has resulted in more and
deeper remissions. However, the agent is being requested purely for refractory CLL patients
(i.e., those who have failed or been intolerant to TKIs). Thus, there is no sequencing to consider
as this would be the only, and last possible, effective therapy available to such patients.
One clinician providing input identified that venetoclax would mostly be used as a third-line
therapy. The drug might be administered as a second-line treatment in some circumstances, if
first-line ibrutinib becomes available. However, it is not expected to replace any existing agents
in the treatment of CLL.
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5.6 Companion Diagnostic Testing
The clinicians providing input identified no specific testing that would be necessary prior to
considering the use of venetoclax, except for CT scanning to measure the largest lymph node
size (for TLS risk stratification). They acknowledged that CT scanning is not currently a routine
test for CLL and, thus, its use in CLL patients would be a specific and special consideration for
venetoclax.

5.7 Additional Information
None
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discontinuation of either of these agents. As of the data cut-off date of January 31, 2017
for the interim clinical study report,5 127 patients were enrolled in the study. Patients
were enrolled in one of two study arms and an expansion cohort: 43 into Arm A (patients
with relapsed or refractory CLL after ibrutinib treatment), 21 into Arm B (patients with
relapsed or refractory CLL after idelalisib treatment), and 63 into the expansion cohort
(patients previously treated with either ibrutinib (n=53) or idelalisib (n=22). All patients
received single daily oral doses of venetoclax starting with 20mg and increasing weekly to
a target dose of 400mg over 4-5 weeks.
M14-032 is a multicenter trial being conducted at 15 centers across the United States.
There are no Canadian sites. Randomization did not occur in this non-comparative study
nor did any blinding methods. Select quality characteristics of the trial are described in
Table 4.
Screening, which included positron emission tomography/computed tomography (PET/CT)
scans, bone marrow aspirate, and biopsy was performed within 28 days of study drug
administration. For patients enrolled in either Arm A or Arm B, restaging CT/magnetic
resonance imaging (MRI) scans were performed at Week 8, Week 24, and every 12 weeks
thereafter for a period of 1 year and at the patient’s final visit. For patients enrolled in
the Expansion cohort, restaging CT/MRI scans were performed at Week 12, Week 36, and
at the patient’s final visit. Study visits were conducted on Day 1 of each week (Weeks 15), Week 8, Week 12, Week 16, Week 24 and then every 12 weeks thereafter.
When an investigator has determined that a patient should discontinue the study, a final
visit is conducted as well as a 30-day safety follow-up. If the patient discontinued due to
toxicity attributable to venetoclax, additional follow-up visits are conducted as clinically
appropriate until a satisfactory clinical resolution of the adverse event (AE) is achieved
and progression is documented.
The primary efficacy outcome in the M14-032 trial was objective response rate (ORR),
which was calculated for all patients based on 2008 International Workshop on Chronic
Lymphocytic Leukemia National Cancer Institute-sponsored Working Group (IWCLL NCI-WG)
criteria. The assessment of response was performed by the investigator and by an
independent review committee (IRC) based on analysis of clinical laboratory tests
(hematology laboratory values), complete physical examination, CT or MRI scan of involved
anatomic regions, bone marrow aspirate and biopsy. Details on tumour response criteria
can be found in Appendix A.
The assessment of minimal residual disease (MRD) was considered an exploratory outcome
in this study. A baseline specimen was collected and follow-up samples at Week 24 and
after a confirmed complete response (CR), CR with incomplete marrow recovery (CRi), or
partial remission (PR) for analysis of MRD levels. Safety evaluations were ongoing and
included adverse event monitoring, vital signs, physical examination, electrocardiogram,
and laboratory assessments. Intense monitoring for signs of tumour lysis syndrome (TLS)
also took place.

b) Populations
For inclusion in the trial, patients must have had a diagnosis of CLL that met published
IWCLL NCI-WG criteria. Patients must have had relapsed or refractory disease with an
indication for treatment. Refractory disease or recurrence must have occurred after
treatment with either one of the B-cell receptor signalling pathway inhibitors (BCRi),
ibrutinib or idelalisib and met one of the following: 1) treatment failure with either of
these agents or 2) progression during treatment or after discontinuation or either of these
agents. It was not indicated that there is a requirement that patients must have
refractory disease or recurrence following treatment with both BCRi’s (ibrutinib and
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idelalisib). Additional inclusion and exclusion criteria are outlined in the trial
characteristics summary provided in Table 3.
Since the data cutoff date of January 31, 2017, a total 127 patients were enrolled in the
M14-032 trial; 43 into Arm A (previously treated with ibrutinib), 21 into Arm B (previously
treated with idelalisib), and 63 into the Expansion cohort (previously treated with either
ibrutinib (n=53) or idelalisib (n=22)). A total of
patients (
) received both
ibrutinib and idelalisib as a prior line of therapy: in Arm A (ibrutinib failure), in Arm B
(idelalisib failure), and
in the Expansion cohort. (Non-disclosable information was used
in this pCODR Guidance Report and the manufacturer requested this information not be
disclosed pursuant to the pCODR Disclosure of Information Guidelines. This information
will remain redacted until March 1, 2018 or until notification by manufacturer that it can
be publicly disclosed, whichever is earlier).
The majority of patients enrolled in the study were white (92.1%) males (70.1%), between
65-75 years of age. Most patients were in the ECOG Stage 0 (32.3%) or 1 (59.1%) in terms
of performance status, and
.
(Non-disclosable information was used in this pCODR Guidance Report and the
manufacturer requested this information not be disclosed pursuant to the pCODR
Disclosure of Information Guidelines. This information will remain redacted until
notification by manufacturer that it can be publicly disclosed, whichever is earlier). For
tumour lysis syndrome (TLS) prophylaxis, all patients were classified into 3 risk categories
based on their tumour burden prior to venetoclax administration. The tumour burden
assessed by the nodal disease and absolute lymphocyte count (ALC) at screening that was
used to define each category are described in Appendix A. There were more patients in
the low risk category for TLS in Group A (ibrutinib failure) compared with Group B
(idelalisib failure) (35% versus 24%) while fewer patients in Arm A were of medium risk as
compared to Arm B (26% versus 43%, respectively). In the Expansion cohort low medium
and high risk category for TLS occurred in 38%, 44% and 17.5% of patients. Overall, 35/127
patients (28%) were of high risk for TLS in the total patient population.
The median time to the first dose of venetoclax since the initial diagnosis of CLL for all
patients was

in the Expansion cohort. (Non-disclosable
information was used in this pCODR Guidance Report and the manufacturer requested this
information not be disclosed pursuant to the pCODR Disclosure of Information Guidelines.
This information will remain redacted until March 1, 2018 or until notification by
manufacturer that it can be publicly disclosed, whichever is earlier).
A total of 57 (44.9%) patients harboured the 17p deletion and/or TP53 mutation as
assessed by the investigators local laboratory. Additional baseline characteristics are
outlined in Tables 5-8.

c)

Interventions

Details of the dosing and administration schedule of venetoclax in the M14-032 study can
be found in Table 3. Patients enrolled in the study followed a weekly venetoclax dose
ramp-up schedule to mitigate the risk of TLS. Patients started on venetoclax at 20mg
followed by weekly increases (20mg, 50mg, 100mg, 200mg, 400mg) until the target dose of
400mg was reached. To further reduce the risk of TLS, patients received prophylaxis with
uric acid lowering agents starting at least 72 hours prior to the first venetoclax dose and
patients with high tumour burden were hospitalized. Patients also received oral hydration
irrespective of TLS risk category starting at least 48 hours prior to each dose. Patients
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unable to maintain adequate oral hydration or those with medium or high risk for TLS were
also given intravenous hydration. Laboratories were monitored at scheduled time points at
the first dose and at dose increases. Patients were carefully monitored during this phase
for TLS, and any changes that increased risk were immediately addressed.
Disease assessments were performed at each visit by physical examination and laboratory
testing and took place at baseline, on Week 5 Day 1 (or Day 1 of initiation of 400mg dose
of venetoclax), Week 8, Week 12, Week 16, Week 24 and then every 12 weeks thereafter
until disease progression, death, discontinuation from the study, or study completion.
Radiographic studies were performed and analyzed in conjunction with bone marrow,
which were both required to be free of disease for the determination of complete
remission (CR). Once a CR was determined by clinical and radiographic criteria, a bone
marrow aspiration and biopsy was performed for confirmation. MRD was assessed using
flow cytometry and MRD negativity was defined as the presence of less than one CLL cell
per 10,000 leukocytes in either peripheral blood and/or bone marrow.
By the data cutoff date (January 31, 2017), a total of 127 patients were enrolled and
received at least one dose of venetoclax. The median time between the end of B-cell
receptor (BCR) inhibitor therapy to the first dose of venetoclax in all patients was

. (Nondisclosable information was used in this pCODR Guidance Report and the manufacturer
requested this information not be disclosed pursuant to the pCODR Disclosure of
Information Guidelines. This information will remain redacted until March 1, 2018 or until
notification by manufacturer that it can be publicly disclosed, whichever is earlier).
Patients were able to continue receiving venetoclax for up to 2 years provided they
continued to tolerate the drug, had no evidence of disease progression, and did not meet
any of the criteria for discontinuation. The anticipated median duration of treatment is
approximately 1 year.
Whether or not dose modifications were allowed for venetoclax is not clear.
All 127 subjects received at least 6 concomitant medications. The most common protocol
specified concomitant medications were allopurinol, which was to be initiated at least 72
hours prior to dosing; sodium chloride, furosemide and rasburicase. Other common
concomitant medications were paracetamol acyclovir, valaciclovir, Bactrim, acetylsalicylic
acid, filgrastim, ondansetron, docusate, immunoglobulin human normal, levofloxacin,
azithromycin, potassium, fluticasone and senna alexandrina.
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