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ABSTRACT
Assessment of the clinical benefit of cancer treatments can be highly subjective, influenced by both perspective and
context. Such assessments are required in regulatory and policy decision-making, but consistency between jurisdictions is often lacking. Clear and consistent standards for determining when a treatment offers a meaningful benefit,
relative to the current standard of care, can help to address issues of equity and transparency in health technology
assessment.
For metastatic colorectal cancer (mcrc), no standardized Canadian definition of clinically meaningful benefit
has yet been proposed. Colorectal Cancer Canada therefore convened a group of medical oncologists expert in colorectal cancer to review the literature about clinical significance. The resulting consensus is intended to apply to
any therapeutic agent being considered in the setting of chemotherapy-refractory mcrc.
It was agreed that overall survival is the appropriate measure of clinical efficacy in chemorefractory mcrc. As
quantitative targets for efficacy, an improvement of 2 months or more in median overall survival or a hazard ratio
for survival of 0.75 or lower (or both) are proposed as the threshold for clinically meaningful benefit. That threshold
could be influenced by a treatment’s effect on quality of life. Treatment toxicity is also relevant to the assessment of
clinical benefit in this setting, specifically when significant differences in treatment tolerability are evident.
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INTRODUCTION
Clinical significance refers to the practical or
applied value ... of an intervention—whether [it]
makes a real (e.g., genuine, palpable, practical,
noticeable) difference in everyday life.
— A.E. Kazdin, 19991
Clinical significance differs from statistical significance
in that no standard operational definition exists for determining when clinical significance has been achieved.
Whether the clinical effect of a treatment differs trivially
or substantially from that of the current standard of care is
often a matter of judgment, influenced both by the context
of the decision and by the perspective of the viewer.
Figure 1 identifies three key stakeholder groups who
might have differing perspectives when evaluating the
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therapeutic benefit of a cancer treatment—namely, patients
with cancer, together with their caregivers and the patient
organizations that represent them; regulators, including
payers and health technology assessment (hta) groups;
and treating clinicians, particularly medical oncologists.
Of those three groups, patients and regulators almost never
interact, but physicians interact frequently and directly
with patients, and occasionally and often indirectly with
regulators. Thus, the treating clinician serves as a bridge
between the organizations and individuals who determine
policy about treatment access and the patients whose lives
are affected by such decisions.
In Canada, access to and funding for cancer treatments are determined on a province-by-province basis,
with separate systems in place for Quebec and for the rest
of Canada. Discordant judgments in various jurisdictions
raise issues of equity and access and might undermine
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Recognizing the perspective of clinicians in such
evaluations, Colorectal Cancer Canada (ccc) recently convened a meeting of gastrointestinal medical oncologists.
The impetus for the meeting was the recognition of an
unmet need for new therapies for chemorefractory mcrc.
The group was tasked with developing clear and consistent
criteria for assessing the clinical benefit of any drug under
consideration for use in chemorefractory mcrc.

METHODS

FIGURE 1 Stakeholders in the discussion of the therapeutic benefit
of a cancer treatment. The position of the clinician, typically a medical
oncologist, is unique in that clinicians interact both with patients and
with health technology assessment bodies (such as payers), two groups
that rarely have direct access to one another.

public confidence in the decisions being made2. The development of quantitative, or at least objective, criteria for
assessing meaningful benefit in various cancer indications
would be a valuable step toward greater consistency and
transparency in hta policy.
For physicians, judgments about therapeutic benefit
arise daily in cancer care, such as when they confer with
their patients about the value or futility of continuing
treatment or when they advocate for access to licensed
or experimental treatments. Such judgments can arise
in other circumstances as well. Physician organizations
consider treatment benefit when they advise on treatment
guidelines or the choice of meaningful and appropriate
study endpoints—a crucial methodology issue for clinical
trials comparing experimental cancer drugs against the
current standard of care. For instance, a working group
from the U.S. National Cancer Institute’s Breast Cancer
Steering Committee recently offered recommendations
for choosing overall survival (os) or progression-free survival (pfs) for clinical trials3. That evaluation was based
on current life expectancy and other clinical factors facing
patients with various subtypes of breast cancer. Similar
guidance for colorectal cancer was developed previously
by Canadian specialists 4.
Chemorefractory metastatic colorectal cancer (mcrc)
represents a challenging clinical setting in which patients
have exhausted currently available therapies. Within the
past 5 years, Health Canada has approved two agents for
chemorefractory mcrc—regorafenib and trif luridine/
tipiracil—based on phase iii evidence demonstrating a
statistically significant improvement in os5,6. However,
neither drug has been recommended for funding by the
pan-Canadian Oncology Drug Review, possibly reflecting
uncertainty about the criteria for evaluating clinically
meaningful benefit.
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Seven medical oncologists, representing 5 Canadian
provinces, attended a consensus meeting in Toronto on
7 September 2018. The attendees determined that an 85%
majority (6 of 7) would suffice for acceptance of a consensus
statement. Two ccc members (Filomena Servidio-Italiano
and Barry D. Stein) and one trainee (MK) were present
as nonvoting participants. Voting was conducted anonymously, using electronic keypads. It was agreed that any
dissenting opinions could be noted in this report. However,
all decisions were made with unanimous support.
Chemorefractory mcrc was defined as the clinical
setting in which patients with advanced disease have either progressed on or demonstrated intolerance to fluoro
pyrimidine, oxaliplatin, irinotecan, bevacizumab, and
if wild-type for KRAS, an anti–epidermal growth factor
receptor therapy. Based on findings from a pre-meeting
electronic survey of members of the Canadian Association of Medical Oncology and of the invited participants,
preliminary consensus statements had been drafted by
the co-chairs. At the meeting, those draft statements
were presented to the group for discussion, input, and
revisions. A final vote was then undertaken for each consensus statement.

FINDINGS
Current Literature About Clinically
Meaningful Benefit
The consensus group reviewed the published literature
concerning quantitative standards for assessing clinically
meaningful benefit in oncology. Two landmark resources
were considered, one published by the American Society of
Clinical Oncology (asco)7 and one by the European Society for Medical Oncology (esmo) 8. The latter organization
developed the Magnitude of Clinical Benefit Scale (mcbs),
a validated tool for rating the benefit of a cancer treatment
based on data from randomized controlled trials8. The asco
and esmo systems are both expert consensus–based and
both emphasize the use of os as the primary measure for
assessing benefit in various oncology indications.
The asco consensus, published in 2014, proposed that,
as a quantitative standard to be applied in various cancer
indications, a relative improvement in median os of at least
20% is needed to establish meaningful benefit. However,
they established some flexibility in that assessment, noting
that if a therapy is less toxic than prevailing treatments, a
smaller degree of improvement in efficacy might suffice,
whereas a therapy with substantial toxicity might require
a greater degree of survival advantage to be considered
meaningfully beneficial7.
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The asco expert group for colorectal cancer recommended that, relative to a 4- to 6-month expected
survival time in advanced colon cancer, a 3- to 5-month
absolute improvement in median survival, associated
with a hazard ratio (hr) for mortality of approximately
0.67 over standard-of-care treatment, would represent a
meaningful improvement. Other quantitative cut-offs for
meaningful benefit included a 25% –35% increase in the
1-year survival rate, or a 3- to 5-month improvement in
pfs, designated as a secondary endpoint7. In discussing
that work, the Canadian experts noted that the asco opinion was published in 2014 and might not entirely reflect
contemporary opinions.
The esmo mcbs approach8, published in 2017, is more
complex than that taken by the asco group7, in that it
considers a variety of factors beyond measures of survival
in determining therapeutic benefit. Those considerations
include improved quality of life (qol) and reduced treatment toxicity.
The mcbs tool assigns grades from 1 point (trivial or
no benefit) to 5 points (substantial treatment benefit) for
various criteria relating to treatments with curative or
noncurative intent, to indications with a shorter or longer
life expectancy, and to studies with os or pfs as the primary endpoint8. Some, but not all, of the esmo mcbs scoring
metrics include questions about qol and treatment toxicity.
Thus, for potentially curative treatments, toxicity or qol are
not considered; but for treatments that are not likely to be
curative, an initial score based on os or pfs can be adjusted
by considering toxicity and qol. The esmo tool also recognizes a class of noninferiority randomized controlled trials
with endpoints other than os or pfs, in which no survival
advantage is expected. In evaluating such studies, neither
os nor pfs is scored. Rather, response rate, symptomatic
improvement, reduced treatment toxicity, and improved
qol can be used to assess clinical benefit8.
The esmo method of grading for survival benefit relies
on both hr for mortality and an absolute improvement in
os or pfs. For example, a study of mcrc reporting os as a
primary endpoint would be judged to have the highest level
of clinical significance if it showed an os gain of 3 months
or more, with a hr of 0.65 or better, or if it showed a 10% or
greater increase in 2-year survival. Evaluation of toxicity is
restricted to grades 3 and 4 events with an impact on daily
well-being. Thus, the mcbs specifies that chronic nausea,
diarrhea, or fatigue should be considered, but that myelosuppression (a laboratory finding) and alopecia (an event
with less daily impact) are excluded from the assessment8.
In esmo’s test application of the mcbs, four randomized
controlled trials examining cetuximab, panitumumab,
trifluridine/tipiracil, and regorafenib in later-stage mcrc
were included. For three of those agents, the mcbs scores
were 1 or 2 relative to placebo or best supportive care.
However, the cetuximab study scored 4 for clinical benefit,
suggesting a meaningful benefit for that agent in the target
population—namely, individuals with refractory mcrc and
wild-type KRAS8.

The Patient Perspective on mCRC
The consensus group examined the results of an October
2017 mcrc patient and caregiver survey related to the
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patient experience of mcrc and its various treatments. As
part of a patient group’s hta submission for trifluridine/
tipiracil, ccc surveyed 80 Americans, Canadians, and Europeans, including 64 patients with mcrc and 16 caregivers.
Additionally, 9 patients and 2 caregivers participated in a
structured follow-up interview.
Approximately half the respondents (49%) agreed that
their needs were not met by available mcrc medications
(ccc. Data on file). Consistent with the perspective of the
asco and esmo authors, survey respondents judged extension of os and pfs to be a potentially valuable feature of a
medication, and they also agreed that qol improvement
while on therapy could, in itself, represent a significant
benefit. Thus, 84% indicated that they would want access
to a drug that offered them minimal os benefit but that
improved qol for the duration of treatment.
Conversely, potential side effects were acceptable to
the surveyed respondents, provided that the treatment
brought the prospect of longer survival. A substantial proportion of the respondents (72%) agreed that they would
endure “significant toxicities” to extend their life by 1 year.
Many patients also valued os improvement of a smaller
magnitude: 51% and 47% of respondents agreed that they
would choose to use a drug that caused significant side effects to achieve an os benefit of 6 and 2 months respectively.
That response, from individuals with lived experience of
mcrc, is in reasonable agreement with the esmo expert
group8, who deemed an os benefit of 3 or more months to
be clinically significant.
In their response to open-ended questions, interviewees
expressed enthusiasm for treatments that might be “kinder” than traditional regimens. One described a treatment
as a “win” if it offered stable disease control over a period
of months, combined with good qol and minimal fatigue.
The patients and caregivers uniformly supported greater
access to and financial support for a treatment if it was well
tolerated and offered any extended survival time and good
tolerability. One noted that “any chance to prolong a patient’s
life with ... mild side effects should be allowed.”

Development of Consensus Statements
The consensus group reviewed the principles applied by
the asco and esmo groups and then worked to articulate
a Canadian approach to the assessment of clinically
meaningful benefit, specifically for patients with chemorefractory mcrc.
The consensus group considered and rejected defining
clinical benefit based on a threshold value for improved median survival. Instead, they favoured a composite criterion
that considers both os increase and hr. Unlike the single
time point described by median survival, the hr reflects
the difference in survival spanning the full duration of a
comparative study. The proposed composite measure is
similar to the principle set out by the esmo group, which
used a combined threshold of hr and minimal absolute
improvement in median os (or pfs) 8.
With respect to treatment toxicity, the group agreed
that adverse events are of concern primarily if they affect
treatment tolerability or if they result in morbidity. Laboratory abnormalities that are unlikely to lead to symptoms
are not meaningful when weighing a treatment’s clinical
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benefit. Thus, although neutropenia or other measures of
myelosuppression might be excluded from the assessment,
febrile neutropenia would be a consideration. That policy
echoes the esmo approach, as described earlier8.
The consensus group also considered the role of
patient-reported qol in the evaluation of meaningful
benefit, agreeing with the esmo group’s inclusion of qol
data when assessing the clinical significance of clinical
trial data in mcrc. In addition, the group argued for an
inclusive standard in which other classes of findings can
be considered if they speak to the patient’s experience
while on therapy. Thus, the group suggested that measures of patient performance status would also be relevant
alongside qol tools such as the widely used and validated
36-item Short Form Health Survey (RAND Corporation,
Santa Monica, CA, U.S.A.) metric 9. The group noted that
performance status is observed to correlate with qol
measures in cancer patients. For instance, one study of
elderly patients receiving treatment for solid tumours of
various types found that a symptom cluster including
pain, fatigue, insomnia, and mood disturbance accounted
for much of the variance in both function and qol 10.
One metric of patient performance status, the Eastern
Cooperative Oncology Group (ecog) scale11, is a clinically
relevant measure of patient function that physicians use
to determine appropriateness of treatment or to monitor a
patient’s response to therapy. Maintenance of ecog status
might preserve options for subsequent treatment, and so
that attribute could represent an important benefit of a
noncurative treatment for patients who require time to
access additional lines of treatment.
The quality-adjusted time without symptoms of disease or toxicity (q-twist) method is another metric related
to the patient experience while on treatment. As with
maintenance of ecog status, q-twist measures the time
during which a patient remains in a relatively desirable
state—in this case, free of symptoms and disease progression, and simultaneously, free of grade 3 adverse events.
Thus, q-twist assesses both quantity of life and qol in a
single measurement12,13.
The consensus group therefore proposed that measures
such as ecog, maintenance of ecog status, and q-twist be
used alongside or as alternatives to patient-reported qol
metrics when assessing the clinical benefit of treatment.

CONCLUSIONS AND PROSPECTS
FOR THE FUTURE
Table i sets out the 5 agreed-upon consensus statements.
All were approved unanimously by the consensus group.
All statements pertain to chemorefractory advanced mcrc.
An important aim in the future is to incorporate values
considerations (clinical and economic evaluations, and social value judgments, including considerations of efficiency
and effectiveness)14 into the assessment of meaningful
clinical benefit.
Recognizing the need for the patient perspective, ccc is
leading a Patient Values Project. The project is designed to
better define, measure, and incorporate the preferences of
patients with colorectal cancer into the hta framework for
cancer drug approval. Outcomes of a national qol survey
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and discrete-choice experiment will be used to determine
what patients and caregivers consider to be of value in the
drug treatment of colorectal cancer. Those survey data
will be used in the development of key metrics to allow
for a more objective and research-based evaluation of
patient-group submissions, with the goal of consistent assessment of patient input into the drug evaluation process.
By better defining and measuring patient preferences
and by incorporating those preferences into the evaluative framework for the hta drug approval process, cancer
patient groups will be able to provide clear, objective, and
research-based input that will assist expert committees
in the evaluation of their input. Thus, the Patient Values
Project will allow for a more reasoned and balanced rationale in the assessment of new cancer drugs by the expert
committees overseeing those funding recommendations.
The resulting framework can be applied to other cancer
disease sites within Canada and elsewhere.
In summary, chemorefractory mcrc remains an area of
unmet therapeutic need. It is hoped that the statements developed by the consensus group will provide a benchmark
for the adoption of new therapies for Canadian patients,
based on a defined threshold of clinically meaningful
benefit observed in clinical trials.
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TABLE I Consensus statements
Consensus statement 1
Although progression-free survival and response rate are commonly used as important endpoints in clinical trials in advanced colorectal
cancer, overall survival is the most important measure of clinically meaningful outcome in chemorefractory metastatic colorectal cancer.
Consensus statement 2
An improvement in median overall survival of at least 2 months or a hazard ratio of 0.75 or better for overall survival (or both) should be
observed in a clinical trial if the benefit is to be considered clinically meaningful in the chemorefractory setting.
Consensus statement 3
Quality of life is an important factor that could affect the minimal acceptable threshold for clinically meaningful benefit in the chemorefractory
setting. In the absence of formal quality-of-life assessments, other tools—such as quality-adjusted time without symptoms or toxicity
(Q-TWiST) or time to deterioration in Eastern Cooperative Oncology Group performance status—are informative metrics.
Consensus statement 4
Treatment-related toxicity is an important factor when evaluating new treatments, although certain toxicities, such as asymptomatic laboratory
abnormalities, might be less clinically relevant.
Consensus statement 5
Further efforts are required to incorporate patient and caregiver values and preferences into the assessment of new therapies.
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