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In this issue of JNCCN, Abi Jaoude et al1 convincingly demonstrate that re-
cruitment in randomized oncologic clinical trials is typically limited to patients

with good performance status (PS). Indeed, in their review of 600 trials, the vast
majority (96.3%) of included patients had excellent PS (ECOG PS score 0 or 1).
Certainly this is not consistent with daily clinical reality and, together with pre-
viously well-described age, sex, and race biases that are inherent in clinical trials,
could severely limit the generalizability of trial results to routine clinical practice.2

Their thought-provoking analysis should encourage not only researchers and
clinicians but also regulatory bodies, funders, and patient advocates to reflect
critically about potentially serious biases in the processes to evaluate, approve,
and reimburse new cancer treatments.

General Age and Fitness Bias in Trial Recruitment
The randomized clinical trial represents the gold standard evidence base for
adoption of new clinical treatments. However, the data generated are only as valid
as the methods used to obtain them. Recruitment bias is a major issue, with
particular problems recruiting patients who are less healthy, whether due to age,
comorbidities, or functional status. In many trials, the bias is inherent in the basic
trial design, with preset age or PS cutoffs that result in a trial cohort not repre-
sentative of the real-world population in which the treatment may be used after
regulatory approval (Figure 1).

See page 1322 for related article.
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Figure 1. Patient eligibility based on age and PS. The blue bars display the age distribution for
a total cancer lifetime incidence of 34.1%. The orange bars indicate the proportion of patients
with cancer who do not have another chronic health condition (and thereby assumed to have
PS 0–1). The black box includes patients who are typically eligible for clinical trials, showing that
only 5.2%/34.1%5 15.3% of all patients with cancer are expected to be in the acceptable age
and PS range.
Abbreviation: PS, performance status.
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Of course, trial teams can have valid reasons why they may want to avoid
less-fit patients. First, these patients are more likely to die of causes other than
the disease under study, thus diluting the benefit of the trial intervention, and
thereby reducing the power of the study or increasing the required sample size
(and therefore costs). Second, adverse effects and treatment- or disease-related
deaths may be more likely in patients with preexisting health issues, making the
trial intervention clinically less beneficial and health-economically less attrac-
tive. Third, less-fit patients are more likely to be taking other medications, in-
creasing the risk of drug interactions. Fourth, recruitment in older and less-fit
patients is relatively more difficult due to both clinician and patient reticence
about participating.3 Therefore, even if inclusion criteria are broad, differential
recruitment may continue to occur. This is clearly apparent in the current analysis, in
which even among trials that allowed patients with an ECOG$2, only 8.1% of enrolled
patients had a poor PS.1 Finally, trial compliance may be more challenging in less-fit
patients, with higher rates of drop-outs and loss to follow-up.

As the age of the global population increases and more people are living with
other chronic health problems, ensuring that trial data are representative of the real-
world targeted population becomes increasingly important.4 Limiting trial re-
cruitment to younger and fitter patients may result in invalid assumptions about
benefits in the real-world population. This is especially the case for cancer trials,
because many patients with cancer are older and less fit.5 Straightforward ex-
trapolation of trial findings obtained from a selected population to patients-
at-large may be dangerous, with increased risks of adverse effects. Conversely,
treatments may not be offered to patients outside the inclusion criteria, which
might potentially disadvantage large groups of patients that were unfairly not
represented in the trials. It is therefore important that trial eligibility criteria
closely reflect the likely real-world target population or, if not, adequate justi-
fication should be given. Also important, study authors must fully report dif-
ferential recruitment and retention (and reasons) to inform readers and regulators
about what clinical practice implications can be drawn from the data.

Specific Problems With PS Scales
Interestingly, both the Karnofsky and the ECOG PS scales were initially introduced to
evaluate therapeutic efficacy and patient reaction to cancer drugs. In the 1970s, they
transitioned to clinical trial eligibility and stratification with the intent to reduce
variability and bias. Since then, PS as a fitness measure and eligibility criterion for
inclusion in oncology trials remains widespread. However, although PS is validated
and has some ability to predict mortality, it is far from ideal. In fact, several specific
problems can be noted.

First, these scales are clinician-assessed and therefore highly subjective. In-
deed, the interobserver variability in PS assessment among healthcare profes-
sionals is substantial.6 This is not surprising, because it depends on a “snapshot”
interpretation of a patient’s well-being. For instance, if an athlete in otherwise
perfect health has a foot injury and is not allowed to put pressure on their foot, their
ECOG PS should be scored as 2 if not 3. Surely, many of us would, not unreasonably,
score this patient as ECOG 0 or 1. This inevitable ambiguity results in poor overall
reliability of PS scoring. Conversely, it is also imaginable, if not likely, that the subjective
scoring of PS leads to a score that more likely fits the trial requirements.

Second, there is poor concordance between patient and clinician PS scores,
with adverse PS changes reported approximately 15 months earlier by patients
than by clinicians. 6 Clearly, these observations support the general trend toward
patient-reported rather than clinician-scored measures. Moreover, it is re-
grettable that although PS is typically scored at baseline as well as at every
subsequent trial visit, its evolution over time (and per arm) is only rarely
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presented, although it may influence dropout rates. This information could shed
some light on the clinical effect of a certain treatment, as was initially intended, as
well as validate the baseline PS assessment.

Third, although poor PS scores (ECOG PS $3) are predictors of overall
survival and treatment tolerance, the prognostic value of good PS is very
limited. Still, 39.5% of trials in the analysis by Abi Jaoude et al1 limit inclusion to
patients with excellent PS (ie, ECOG#1). Based on the current evidence, such a
strict eligibility criterion is pointless and could easily be broadened to patients
with reduced PS (eg, ECOG 2).7 As cancer treatments become less toxic, for
example with targeted or immune-modulatory drugs, minimally invasive sur-
gery, and modern volume-based radiation therapy, patient inclusion could
foreseeably be broadened further. For instance, a retrospective study of 16,233
patients with solid tumors receiving contemporary chemotherapy regimens
found negligible differences in relative dose intensity between patients with
an ECOG PS of 0 versus 1–3.8 Clearly, this issue is also related to the line of therapy,
which is not always given enough weight. For instance, a patient with breast cancer
with an ECOG PS of 4 at initial diagnosis may derive dramatic benefits from a clinical
trial or indeed any systemic treatment, whereas a similar patient at the fifth line of
therapy might be expected to benefit substantially less.

Still, replacing PS with an alternative that is straightforward but more ob-
jective is not easy. More robust (but also much more complex) validated tools
exist for assessing functioning in elderly patients (eg, the comprehensive ge-
riatric assessment) and in specific cancer types (eg, the hematopoietic cell
transplantation–specific comorbidity index), as well as several predictive and
prognostic scores for central nervous system malignancies. An assessment tool
that can objectively evaluate overall functioning over several time points; is
easily applicable for all ages, sexes, and cultures; and is (ideally) automated is
critically needed. In that respect, the rapid expansion of consumer-grade digital
mobile devices with integrated multisensory systems may offer a unique op-
portunity, for instance to objectify and automate the “up and about more than
50% of waking hours” from the ECOG PS scale. In fact, the facilitation of such
“digital phenotyping” in oncology is an FDA priority.9 Emerging technologies
may even allow blood biomarker panels for frailty to be identified in the future.10

Recommendations
We fully support Abi Jaoude et al1 in their plea to include a wider target population in
future cancer trials to ensure generalizability of results, while maintaining patient
safety by careful monitoring. A possible solution could be to give patients with
cancer a “right to participate” in clinical trials, obviously allowing some well-defined
restrictions necessitated by the treatment under consideration (eg, liver function
limitations in case of certain drugs) but no broad PS or age inclusion criteria.
Additionally, regulatory organizations could mandate that subsequent approval
depends on the applicability of the trial results for real-life situations (although this
should not be permitted to delay the approval of effective new therapies). Research
funders should also be encouraged to critically review all trials to ensure that re-
cruitment is as broad as possible to reflect the real-world target population. Finally,
registries could be set up for monitoring outcomes of new treatments to verify the
“real-life effect” of clinical trial results, with special attention to those patients who
were poorly represented in the original trials.
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