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abstract

PURPOSE The PALLAS study investigated whether the addition of palbociclib, an oral CDK4/6 inhibitor, to
adjuvant endocrine therapy (ET) improves invasive disease-free survival (iDFS) in early hormone receptor-
positive (HR1), human epidermal growth factor receptor 2-negative (HER2–) breast cancer. In this analysis, we
evaluated palbociclib exposure and discontinuation in PALLAS.

METHODS Patients with stage II-III HR1, HER2– disease were randomly assigned to 2 years of palbociclib with
adjuvant ET versus ET alone. The primary objective was to compare iDFS between arms. Continuous monitoring
of toxicity, dose modifications, and early discontinuation was performed. Association of baseline covariates with
time to palbociclib reduction and discontinuation was analyzed with multivariable competing risk models.
Landmark and inverse probability weighted per-protocol analyses were performed to assess the impact of drug
persistence and exposure on iDFS.

RESULTS Of the 5,743 patient analysis population (2,840 initiating palbociclib), 1,199 (42.2%) stopped pal-
bociclib before 2 years, the majority (772, 27.2%) for adverse effects, most commonly neutropenia and fatigue.
Discontinuation of ET did not differ between arms. Discontinuations for non–protocol-defined reasons were
greater in the first 3 months of palbociclib, and in the first calendar year of accrual, and declined over time. No
significant relationship was seen between longer palbociclib duration or$ 70% exposure intensity and improved
iDFS. In the weighted per-protocol analysis, no improvement in iDFS was observed in patients receiving
palbociclib versus not (hazard ratio 0.89; 95% CI, 0.72 to 1.11).

CONCLUSION Despite observed rates of discontinuation in PALLAS, analyses suggest that the lack of significant
iDFS difference between arms was not directly related to inadequate palbociclib exposure. However, the
discontinuation rate illustrates the challenge of introducing novel adjuvant treatments, and the need for in-
terventions to improve persistence with oral cancer therapies.

J Clin Oncol 40:449-458. © 2022 by American Society of Clinical Oncology

BACKGROUND

The use of adjuvant endocrine therapy (ET) has
substantially improved outcomes for patients diag-
nosed with hormone receptor-positive (HR1), human
epidermal growth factor receptor 2-negative (HER2–)
breast cancer1; however, up to 30% of patients ex-
perience cancer recurrence. There have been many

efforts to improve outcomes through the addition of
novel adjuvant agents. Palbociclib, a CDK4/6 inhibitor,
is approved for the treatment of advanced HR1,
HER2– breast cancer in combination with ET in the
first-line and pretreated settings.2-5 The PALLAS trial
(NCT02513394) is a global randomized, phase III,
open-label trial designed to evaluate palbociclib in the
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adjuvant setting. Between September 1, 2015, and No-
vember 30, 2018, 5,760 patients with stage II-III HR1,
HER2– breast cancer were randomly assigned 1:1 to re-
ceive 2 years of palbociclib with ongoing adjuvant ET versus
ET alone, with a primary end point of invasive disease-free
survival (iDFS). At the second interim analysis (IA2) with
23.7months of follow-up, the Independent Data Monitoring
Committee (IDMC) determined that a futility boundary was
crossed for the primary end point. Patients in the
palbociclib 1 ET arm stopped palbociclib, and all patients
were moved to long-term follow-up with ongoing ET. The
IA2 results were subsequently published, showing no im-
provement in iDFS with the addition of palbociclib.6 Data
from the final analysis are awaited.

At the time of the IA2 data report, 42% of patients in the
palbociclib1 ET arm had stopped palbociclib prematurely,
including 27% stopping for toxicity.6 The ability to remain
on any oral agent in the adjuvant breast cancer setting may
be challenging for a variety of reasons, including side ef-
fects, drug schedule, or perceived therapeutic benefit
versus cancer risk.7 Early discontinuation limits drug ex-
posure, potentially interfering with efficacy.8 Given the
observed rates of early discontinuation in PALLAS, an in-
depth analysis was conducted to evaluate predictors of
drug exposure, as well as any potential impact of drug
exposure on the primary end point of iDFS.

METHODS

Study Population and Procedures

The IA2 data set was used in this analysis, with a cutoff of
January 9, 2020. Eligibility criteria were previously de-
scribed.6 Patients randomly assigned to palbociclib 1 ET
were initiated on palbociclib at a starting dose of 125 mg
daily, in a 3 weeks on/1 week off schedule. Patients ran-
domly assigned to ET alone continued on their ongoing
selected ET. The trial was conducted in accordance with

the Declaration of Helsinki and Good Clinical Practice
guidelines. The research protocol was approved by local or
central institutional review boards or ethic committees, and
all participants provided written informed consent. The trial
was monitored throughout by an international IDMC. The
study Protocol (online only) is available in the Data
Supplement.

All patients in PALLAS were evaluated monthly for the first
3 months of protocol therapy, with complete blood count
and chemistries every 2 weeks for the first 8 weeks.
Subsequently, the patients were seen for examination and
laboratory testing every 3 months for the first 2 years of the
trial (Treatment Phase). Dose modifications were made for
protocol-defined toxicities. Notably, uncomplicated grade 3
neutropenia required holding palbociclib until recovery to
grade 2 or less, with resumption at the same dose level for
the first occurrence. Dose reductions were required for
each subsequent occurrence, and discontinuation of
palbociclib therapy was required upon occurrence of a
fourth episode of neutropenia.

The frequency of early discontinuation of protocol therapy
wasmonitored continuously through the time of data cutoff.
Rates of early palbociclib discontinuation (defined as
stopping palbociclib before completion of the planned 2
year course) were presented every 6 months to the IDMC.
Additionally, reasons for early discontinuation were cate-
gorized into protocol-defined reasons (ie, recurrent grade 3
neutropenia as described or other persistent toxicity despite
dose modification, surgical delays, and iDFS event) versus
non–protocol-defined reasons (ie, patient/provider decision
to discontinue without protocol-defined toxicity, noncom-
pliance, and withdrawal of consent). Reasons for discon-
tinuation for each patient were adjudicated by the study
leadership team in real time on regular calls, and were not
captured as part of the clinical trial database. Efforts were
made during the course of the trial to reduce non–protocol-

CONTEXT

Key Objective
The phase III PALLAS trial evaluated the addition of 2 years of the CDK4/6 inhibitor palbociclib to standard adjuvant

endocrine therapy in patients with early breast cancer; notably, about 40% of PALLAS patients randomly assigned to
palbociclib discontinued therapy early. This analysis examines predictors of palbociclib discontinuation, and whether
palbociclib exposure was correlated with clinical outcomes.

Knowledge Generated
Most early palbociclib discontinuations in PALLAS were because of drug-related neutropenia; neither longer duration of

therapy with palbociclib nor greater palbociclib exposure intensity predicted improved clinical outcomes with the drug.
Therefore, the results of the parent PALLAS trial cannot be explained by inadequate exposure to palbociclib.

Relevance
Development of novel agents in the adjuvant oncology setting can be challenging. Methods to reduce drug toxicity, and

interventions to improve patient and provider communication and support, may help optimize persistence with emerging
oral therapies and maximize the chance of detecting drug benefit.
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related discontinuation, including patient and provider
education and support through regular country-specific
webinars and lectures, as well as periodic global letters
to patients.

At the time of IA2 in May 2020, on the basis of the futility
outcome and IDMC recommendations, patients in the
palbociclib 1 ET arm were instructed to stop taking pal-
bociclib and continue ET, with ongoing monitoring and
survival follow-up per study guidance.

Statistical Analysis

Treatment persistence and iDFS by exposure analyses were
carried out in the safety population defined as all patients
with at least one dose of treatment. Patients were assigned
to the palbociclib 1 ET group if at least one dose of pal-
bociclib was received, and to the ET alone group otherwise.
Early discontinuation of palbociclib was defined as stopping
drug before the planned 2-year duration for any reason (eg,
because of iDFS event, patient noncompliance, toxicity,
etc). Notably, the analyses presented in this paper were not
affected by the IA2 IDMC recommendation to discontinue
palbociclib for patients still receiving therapy, as this de-
cision occurred after data cutoff.

Multivariable Fine and Gray (competing risk) models in-
cluding patient demographic and clinicopathologic factors
were used to explore time to palbociclib dose reductions,
with competing risk being discontinuation of palbociclib, and
time to palbociclib early discontinuation because of adverse
events (AEs) and other reasons, with competing risks being
discontinuation because of an iDFS event or completion of
palbociclib per protocol. Patients still on drug at the data
cutoff were censored at the date of their last intake.

Persistence (ie, time on drug) as well as exposure intensity
(ie, number of actual intake days divided by the number of
expected intake days for the planned 26 cycles/2 years of
therapy) of palbociclib were evaluated at landmark time
points of 6, 12, 18, and 24 months and classified into
either intake duration , versus $ the given landmark, or

intensity , 70% versus $ 70% (which was approximately
the observedmedian intensity). Association of those groups
with time to iDFS was analyzed using univariable and
multivariable (adjusted for T-stage, N-stage, histologic
grade, and progesterone receptor) Cox regression models.
Of note, this analysis was only carried out within the
palbociclib 1 ET arm to avoid potential bias introduced by
the different potential reasons for discontinuation with a
targeted agent (ie, palbociclib) versus ET alone.

Finally, a naive (ie, unweighted) per-protocol efficacy
analysis, including only protocol-adherent patients, com-
paring palbociclib 1 ET versus ET alone was performed.
The protocol-adherent subset included all patients who
were still taking palbociclib at data cutoff, or who dis-
continued because of iDFS event, medical monitor deci-
sion, or protocol-defined reasons (eg, palbociclib
discontinuation because of AEs at the 75 mg level). In
addition, to deal with imbalanced groups, an inverse
probability treatment weighted approach was used in the
same subset of patients. In this approach, patients were
weighted using a propensity score on the basis of a model
including race, ethnicity, region, N-stage, T-stage, histo-
logic grade, progesterone receptor, prior chemotherapy,
and Eastern Cooperative Oncology Group performance
status (ECOG PS) at baseline. The results with stabilized
weights are shown.

Analyses were carried out using SAS software, version 9.4.
The results with two-sided P values, .05 were considered
statistically significant.

RESULTS

At the time of data cutoff, the study analysis population,
defined as those who initiated protocol therapy, was 5,743
patients, with 2,840 initiating palbociclib on the
palbociclib1 ET arm, and 2,903 on the ET alone arm (Data
Supplement, online only). Treatment status at time of IA2
and reasons for early discontinuation of palbociclib and ET
have previously been reported.6 Notably, 1,199 patients
(42.2%) stopped palbociclib before the planned 2-year
duration, with 772 (27.2%) stopping for AEs (combined
protocol-defined and non–protocol-defined; Table 1). Of
those stopping for toxicity, the most common reasons for
discontinuation were neutropenia (461, 59.7%) and fatigue
(71, 9.2%; Data Supplement). In a post hoc analysis, rates
of palbociclib early discontinuation on the basis of com-
peting risk analysis are estimated to be 17.9% (95% CI,
16.5 to 19.3) at 6 months, 30.0% (95% CI, 28.3 to 31.7) at
12 months, 38.0% (95% CI, 36.2 to 39.8) at 18 months,
and 44.9% (95% CI, 42.9 to 46.8) at 24 months. In a
multivariable Fine and Gray analysis, baseline variables
associated with higher early discontinuation rates included
older age, Asian race (but represented by very small
numbers), lower anatomic stage, and lower tumor grade
(Fig 1, Data Supplement). Of note, the rate of ET

TABLE 1. Palbociclib 1 ET Patient Status
Patient Status Palbociclib 1 ET

Initiated palbociclib 2,840

Ongoing palbociclib at data cutoff, No. (%) 716 (25.2)

Completed palbociclib per protocol, No. (%) 925 (32.6)

Early discontinuation of palbociclib (reason given below),
No. (%)

1,199 (42.2)

AE (including unacceptable toxicity) 772 (27.2)

Patient noncompliance/nonadherence 134 (4.7)

Development of recurrent disease/second malignancy 101 (3.6)

Informed consent withdrawal 98 (3.5)

Other reasons 94 (3.3)

Abbreviations: AE, adverse event; ET, endocrine therapy.
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discontinuation was not significantly different between the
two arms (6.9% for palbociclib 1 ET v 6.3% for ET alone).

As reviewed at the final IDMC meeting, the fraction of
patients stopping palbociclib for non–protocol-defined
reasons was qualitatively greatest in the first 3 months of
drug exposure, and then decreased over the subsequent
months of therapy, with protocol-defined toxicity being the
predominant cause for discontinuation (Fig 2). The rate of
palbociclib early discontinuation for non–protocol-defined
toxicity was greatest in the first year of study accrual and
declined over the subsequent years (Data Supplement).

A total of 1,549 (55%) patients required palbociclib dose
reduction to 100 mg, and 928 (32.7%) required further

reduction to 75 mg, at some point during treatment. In
the first 3 months, dose reductions to 100 mg occurred in
953 (33.6%) patients, and to 75 mg in 154 (5.4%).
Among 772 patients discontinuing because of toxicity,
only 476 (62%) were at a dose level of 75 mg at the time
of discontinuation, suggesting that some discontinua-
tions occurred without maximum dose reduction. In
multivariable analysis, Asian race, non-Hispanic eth-
nicity, prior chemotherapy exposure, and lower ECOG PS
were associated with higher rates of palbociclib dose
reduction from the starting dose of 125 mg to 100 mg
(Fig 1), with similar findings for dose reduction from
100 mg to 75 mg.

First adjuvant ET
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1.23 (0.99 to 1.54)
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1.03 (0.98 to 1.09)

1.10 (0.93 to 1.30)
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FIG 1. Association of baseline variables with palbociclib discontinuation and dose reduction to 100 mg. Individual forest plots can be found in the
Data Supplement. AI, aromatase inhibitor: ECOG, Eastern Cooperative Oncology Group; ET, endocrine therapy; G, grade; HR, hazard ratio; PgR,
progesterone receptor; Tis, carcinoma in situ; Tx, primary tumor cannot be assessed.
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No significant relationship was seen between longer
palbociclib duration and improved iDFS (Fig 3), although
the results are limited by low numbers of events. Themedian

palbociclib exposure intensity for the palbociclib 1 ET arm
was 69.6% (quartile 1 5 34.6%, quartile 3 5 95.4%).
Palbociclib1 ET patients with$ 70% exposure intensity did
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FIG 2. Reasons for early palbociclib discontinuation, categorized by central study management teams as
protocol-defined or non–protocol-defined, for palbociclib1 ET patients by 3-month time points as presented to
the IDMC in May 2020. The percentages in the 3-month periods refer to the number of patients who were still
receiving palbociclib treatment up to the respective period. aThe increased rate of early discontinuation for
nonprotocol reasons unrelated to toxicity in months 22-24 reflects administrative reasons early in the course of
the study. ET, endocrine therapy; IMDC, Independent Data Monitoring Committee.

1.04 (0.63-1.73) 0.86 (0.55-1.34) 0.88 (0.51-1.52) 0.85 (0.42-1.70)

0.84 (0.50-1.40) 0.73 (0.47-1.15) 0.76 (0.44-1.31) 0.79 (0.39-1.62)

Unadjusted

Adjusted

135/2,673 104/2,554 61/1,938 33/1,246Events/No.

6 12 18 24

Landmark Time Point (months)

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

HR
 fo

r �
 v

 <
 T

im
e 

Po
in

t

Adjusted

Unadjusted

FIG 3. HR for palbociclib intake duration ($ or, the given landmark) up to 6, 12, 18, and 24months (HR, 1
suggests that longer palbociclib duration is associated with improved iDFS). HR, hazard ratio; iDFS, invasive
disease-free survival.
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not show a significant improvement in iDFS when compared
to patients with , 70% exposure intensity (Fig 4); again,
analysis is limited by low number of events. A similar analysis
evaluating relative dose intensity and iDFS also did not show
a significant improvement (Data Supplement).

A per-protocol analysis of iDFS was performed comparing
palbociclib 1 ET versus ET alone to evaluate outcomes
exclusively in adherent patients (ie, patients without non–
protocol-defined discontinuation, n 5 5,035). In the
weighted analysis balancing groups on baseline charac-
teristics (Fig 5), no improvement in iDFS was observed in
patients receiving palbociclib 1 ET versus those receiving
ET alone (hazard ratio 0.89; 95% CI, 0.72 to 1.11).

DISCUSSION

In the PALLAS trial evaluating adjuvant palbociclib in
combination with ET,6 completing 2 full years of palbociclib
therapy using the protocol-defined dosing schedule and
guidance on dose reduction and discontinuation was
challenging. Using the IA2 data set, early discontinuation
was associated with older age, Asian race (a very small
subset of the study population), lower anatomic stage, and
lower tumor grade. Palbociclib dose reduction was asso-
ciated with Asian race, non-Hispanic ethnicity, prior che-
motherapy exposure, and lower ECOG PS. In an analysis
evaluating any relationship between exposure intensity and
clinical outcome, higher exposure intensity was not sig-
nificantly associated with iDFS.

In preparation for the design of PALLAS, a pilot phase II
study was conducted to evaluate the feasibility of ad-
ministering 2 years of adjuvant palbociclib 1 ET.9 In this
study, 31% of patients discontinued palbociclib early,
most commonly for protocol-defined toxicity, which was
within the statistical expectations used in the trial design.
It was noted that some discontinuations were non–pro-
tocol-defined, eg, patients stopping because of anxiety
about toxicity. Active measures to encourage persis-
tence, including patient and provider education, were
launched, and a 50% reduction in non–protocol-defined
discontinuations was subsequently observed. Similar
measures were adopted into the real-time trial management
for PALLAS. Consequently, the drop in discontinuations
because of non–protocol-defined reasons as shown in the
Data Supplement may reflect the beneficial impact of these
interventions, as well as greater provider familiarity with
managing palbociclib toxicities. Given the results of this
presented analysis, it is not clear that further reductions in
early palbociclib discontinuation would have had an impact
on overall trial results. However, the observation that active
monitoring and management of discontinuations was ben-
eficial may inform the design of trials of novel agents in the
adjuvant breast cancer setting.

Early palbociclib discontinuation occurred in the PALLAS
trial for several reasons. Most commonly, patients dis-
continued palbociclib therapy for protocol-mandated rea-
sons, such as persistent neutropenia despite dose reduction.
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FIG 4. HR for palbociclib exposure intensity ($ or , 70%) up to 6, 12, 18, and 24 months (HR , 1
suggests that$ 70% exposure intensity is associated with improved iDFS). HR, hazard ratio; iDFS, invasive
disease-free survival.
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The protocol guidance for management of neutropenia was
designed to be conservative in the adjuvant survivorship
setting. It is possible this conservative trial guidance, or fear
of infectious complications in the curative setting, may have
increased the rate of early discontinuation for toxicity, es-
pecially in regions less familiar with palbociclib manage-
ment. However, in contrast to chemotherapy, the immune
system remains intact with palbociclib-associated neu-
tropenia, demonstrated in the metastatic trials where very
few serious infections were observed despite at least 50% of
patients experiencing grade 3/4 neutropenia.3,4 It has also
been demonstrated that dose reductions do not appear to
lead to decreased efficacy from palbociclib,10 and neu-
tropenia may even be a pharmacodynamic marker of
treatment efficacy.11 This information provides reassurance
to patients and providers regarding the safety of palbociclib
despite observed rates of neutropenia.

It is important to put the rates of discontinuation observed in
PALLAS into the context of oral medications used in the
adjuvant breast cancer setting. Despite the remarkable
benefits gained from the use of adjuvant ET, it is well

established that rates of adherence to ET decline over the
years of administration, highlighting the challenge for
cancer survivors to take long-term well-tolerated oral
medications.12,13 Of note, rates of discontinuation of ad-
juvant ET in PALLAS were low and not affected by exposure
to or discontinuation of palbociclib.

Multiple adjuvant experiences have demonstrated the
challenge for higher-risk patients to receive extended
courses of novel agents in the adjuvant setting. The UNI-
RAD trial found that the addition of a planned 2 years of the
mTOR inhibitor everolimus did not improve iDFS in patients
with HR1, HER2– breast cancer receiving ongoing adju-
vant ET.14 In this trial, 53.4% of patients were unable to
complete the planned therapy, with 35.3% stopping for
toxicity. In ECOG 5103, a study evaluating adjuvant che-
motherapy with or without bevacizumab for HER2– breast
cancer, 71% of patients were unable to complete a planned
1 year of maintenance bevacizumab.15 The International
Breast Cancer Study Group Trial 22-00 studied the addition
of 1 year of maintenance adjuvant metronomic oral cy-
clophosphamide and methotrexate in HR1 disease.
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FIG 5. Per-protocol analysis of iDFS in palbociclib 1 ET versus ET alone in adherent patients (ie, without
non–protocol-defined discontinuation). Naive analysis is a simple, unadjusted comparison between arms;
IPTW analysis is a comparison between arms after balancing groups on baseline characteristics (see
Statistical Analysis). ET, endocrine therapy; iDFS, invasive disease-free survival; IPTW, inverse probability
treatment weighted; Palbo, palbociclib. The results of the PALLAS trial of the CDK4/6 inhibitor palbociclib as
adjuvant therapy for HR1, HER2– breast cancer cannot be explained by inadequate exposure to palbociclib;
neither longer duration of palbociclib therapy nor greater drug exposure intensity predicted improved clinical
outcomes. The development of novel agents in the adjuvant oncology setting can be challenging, and
highlights the need for effective interventions to help improve persistence with oral cancer therapies.
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Despite the favorable toxicity profile of this regimen, up to
30% of patients stopped cyclophosphamide and metho-
trexate early, 23% for toxicity or patient decision.16 It is not
known in these trials whether early discontinuation affected
overall study results. Although reasons for early discon-
tinuation varied trial by trial, and are likely multifactorial, this
pattern demonstrates the challenges of maintaining pa-
tients on additional agents in the adjuvant setting.

Early discontinuation has been observed in other adjuvant
trials of CDK4/6 inhibitors in the adjuvant setting. In the
PENELOPE-B study, which randomly assigned patients with
residual HR1, HER2– breast cancer after preoperative
chemotherapy to 1 year of palbociclib versus placebo in
combination with ongoing ET, 17.5% of patients stopped
palbociclib early, 3% because of toxicity.17 Notably, in
PALLAS, 30% of all patients had discontinued adjuvant
palbociclib at 1 year. Dose modification guidance used in
PENELOPE-B was less conservative than that used in
PALLAS, with greater flexibility to maintain dose after re-
covery of uncomplicated neutropenia. At IA2 of the
MONARCH-E study, which randomly assigned patients with
high-risk HR1, HER2– breast cancer to 2 years of adjuvant
abemaciclib in combination with adjuvant ET versus ET
alone, 16.6% of patients were reported to have stopped
abemaciclib early because of toxicity. However, the total
number of discontinuations has not been reported, and 73%
of patients were still receiving therapy at the time of study
report at a median follow-up of 15.5 months.18 Notably,
within a high-risk clinical cohort in PALLAS resembling the
MONARCH-E population, at 1 year of palbociclib therapy, a
similar rate of 18% of patients had discontinued palbociclib
for toxicity. Reasons for the variability in discontinuation rates
among these CDK4/6 trials is not clear, but may reflect
differences in toxicity profiles, dose modification structures,
or time since exposure to prior therapies including che-
motherapy or radiation.

Adherence to and persistence with study medication were
also measured in PALLAS using drug diaries and a vali-
dated patient-reported assessment tool to measure non-
adherence. These patient-level analyses will contribute to
further understanding of the patient experience on the trial,
and evaluate any relationship between adherence with
baseline clinicopathologic variables or specific toxicity.

A limitation of this analysis is the lack of comprehensive
classification of discontinuations. For discontinuations not
clearly related to protocol-defined toxicity, it was not always
clear why a patient stopped study medication. A number of
patients who stopped for non–protocol-related reasons
were classified as either patient choice or provider choice.
Efforts were made during the trial to identify patterns for
discontinuation with a goal to reduce non–protocol-defined
discontinuation, whether by reported reason, site, or
country. However, precise granularity could not be
achieved, and a greater number of discontinuations related
to toxicity or other tolerability issues may have existed.
Additionally, the power of this analysis is limited by the
number of events in the IA2 data set; however, testing will
be repeated with a greater number of events at the time of
final analysis.

In conclusion, despite higher rates of discontinuation than
anticipated, extensive analyses suggest that the lack of
significant difference between PALLAS study arms ob-
served at IA2 was not directly related to inadequate pal-
bociclib exposure. However, the higher-than-anticipated
rates of discontinuation, also seen within other adjuvant
CDK4/6 inhibitor trials, illustrate the importance of un-
derstanding patient and provider challenges with novel
therapies in this setting, and the need for effective inter-
ventions to help improve persistence with oral cancer
therapies. Continued efforts may provide not only more
accurate trial end point assessment, but also the best
chance for patients to benefit from an intervention.
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