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Abstract

Experts have expressed concerns that patients with chronic conditions are being excessively excluded from cancer
randomized clinical trials (RCTs), limiting generalizability. Accordingly, we queried clinicaltrials.gov to determine the extent
to which patients with chronic conditions were excluded from phase III cancer trials, using National Cancer Institute-
sponsored breast cancer RCTs as a test case. Two physicians independently coded for the presence of 19 prevalent chronic
conditions within eligibility criteria. They also coded for exclusions based on performance status and vague criteria that could
have broadly excluded patients with chronic conditions. The search identified 58 RCTs, initiated from 1993 to 2012. Overall,
88% of trials had at least one exclusion for a chronic condition, performance status, or vague criterion. The three most com-
monly excluded conditions were chronic kidney disease, heart failure, and ischemic heart disease. Our study demonstrated
that patients with prevalent chronic conditions were commonly excluded from National Cancer Institute-sponsored RCTs.

With advances in medical therapy and an aging population, the
number of cancer patients living with multiple chronic condi-
tions (MCCs) is increasing (1,2). Experts have expressed con-
cerns that patients with chronic conditions are being
excessively excluded from cancer randomized clinical trials
(RCTs) (3), limiting generalizability of trial results to the growing
number of cancer survivors with comorbidities who may re-
spond differently to treatments (4,5). Prior reviews have shown
that older patients and those from lower socioeconomic back-
grounds are underrepresented in cancer RCTs, in part due to re-
strictive eligibility criteria (6–10). Less is known about
exclusions for patients with MCCs (11). Accordingly, our goal
was to determine the extent to which patients with chronic
conditions were excluded from phase III cancer trials, using a
contemporary sample of National Cancer Institute (NCI)-spon-
sored breast cancer (BC) RCTs as a test case.

Clinicaltrials.gov was searched on February 20, 2015 for all
closed NCI-sponsored RCTs enrolling women with BC from
database inception (1999) until December 31, 2014. Two physi-
cians (LC, KF) manually reviewed trial records to ensure

relevance to BC and then independently coded for the presence
of 19 prevalent chronic conditions (13 medical, 6 psychiatric)
within eligibility criteria of relevant records (12). Coders speci-
fied whether conditions were explicitly (named a specific condi-
tion) or implicitly excluded (eligibility criterion encompassed
the condition without directly naming it) as well as the
threshold used to define exclusions. Inclusion criteria indica-
tive of normal states were reverse coded as exclusions (eg, an
inclusion for normal renal function was coded as an exclu-
sion for chronic kidney disease [CKD]). Coders additionally
extracted exclusions relating to performance status and
vague criteria that could have excluded individuals with
MCCs without referencing specific conditions (eg, uncon-
trolled illness) (13). Differences in coding were reconciled
through consensus with a third physician (IK). Data pertain-
ing to other trial characteristics were extracted using a SAS
program. Descriptive statistics were used to characterize the
frequency of exclusions. Nonparametric tests were used to
compare differences in the number of excluded conditions by
study type.
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The search identified 59 phase III RCTs; one trial was ex-
cluded because it was not relevant to BC, leaving 58 RCTs for
coding. Trials were initiated from June 1, 1993 to February 1, 2012
and enrolled a median of 334 participants (range ¼ 28–19 747 par-
ticipants). The median (range) number of chronic condition
exclusions per trial was 2 (0–12). The five most commonly
excluded conditions were CKD, heart failure, ischemic heart
disease, substance abuse, and psychotic disorders (Figure 1).
Overall, 66% of trials had 1 or more exclusions for a medical con-
dition and 29% had 1 or more exclusions for a psychiatric
condition.

Thresholds to determine exclusions varied. One-third of
CKD exclusions were defined as any abnormality in kidney
function; the remaining were based on a wide range of cut-
points (eg, creatinine >1.5 mg/dL or creatinine >2.5 times the
upper limit of normal). Similarly, thresholds to exclude heart
failure varied, ranging from any heart failure to uncontrolled
heart failure; various ejection fraction thresholds were also
used. Diabetes and hypertension were commonly excluded, but
only if uncontrolled in all but one trial. Thresholds for
“uncontrolled” were infrequently provided and varied widely
when provided (eg, systolic blood pressure >150 mm Hg in one
trial and >180 mm Hg in another). Exclusions for psychiatric dis-
orders were poorly specified, with many trials excluding for any
psychiatric disorder.

There was an association between study type and number of
chronic condition exclusions (P< .001), with treatment trials
having the greatest number of exclusions (median ¼ 3.5) com-
pared with supportive care (median ¼ 1) or preventive trials
(median ¼ 0; Table 1). There was also an association between
intervention type and number of exclusions: studies involving
behavioral interventions (median ¼ 0) had fewer chronic condi-
tion exclusions than studies involving other types of interven-
tions such as drugs or radiation (median range ¼ 1.5–3; P< .001).

One-half of trials had an exclusion for performance status
(Karnofsky or Zubrod score). Additionally, the majority of trials
(62%) included at least one vague criterion that could have

excluded patients with MCCs. Examples of vague criteria in-
cluded “uncontrolled illness” or “comorbid condition placing pa-
tient at high risk of complications.” Overall, 88% of trials had at
least one exclusion for a prespecified condition, performance
status, or vague criterion.

Our study of eligibility criteria in closed NCI-sponsored BC
trials demonstrated that patients with prevalent chronic condi-
tions, particularly CKD, heart failure, and ischemic heart dis-
ease, were commonly excluded. Of these, heart failure is among
the three most common chronic conditions in Medicare-eligible
cancer patients (2). Our study expands upon the literature of the
applicability of cancer trials to patients with MCCs by systemat-
ically demonstrating the extent to which patients with preva-
lent chronic conditions are excluded from NCI-sponsored BC
RCTs (14,15).

We identified substantial variability in the thresholds used
to exclude comorbidities. We suspect that the thresholds used
were often more stringent than necessary. For example, for
CKD, experts recently recommended including cancer patients
with creatinine clearance greater than 30 mL/min unless there
were known risks of nephrotoxicity (16). Yet, most of the trials
in our review excluded those with milder renal impairment and
based exclusions on creatinine rather than creatinine clearance.

Our findings must be interpreted cautiously. We only exam-
ined eligibility criteria and did not assess actual representation
of patients with MCCs in BC trials. Further, it was challenging to
determine whether certain exclusion criteria indicated a tran-
sient abnormal state or a true chronic condition. Nevertheless,
we employed a rigorous coding process to optimize the robust-
ness of our findings.

Patients with many of the most prevalent chronic conditions
were commonly ineligible for BC RCTs, particularly treatment
trials. There are many appropriate reasons to exclude patients
with comorbidities from RCTs. Foremost, it may be done to pro-
tect vulnerable patients from the hazards of experimental treat-
ments. It may also be done to improve the ability to detect the
efficacy of a new therapy or to exclude patients unable to

Figure 1. Prevalence of exclusions for 19 common chronic conditions explicitly or implicitly excluded from National Cancer Institute-funded breast cancer trials (N¼58

trials)*. COPD ¼ chronic obstructive pulmonary disease; TIA ¼ transient ischemic attack. *Conditions were adapted from the list of the most impactful chronic condi-

tions compiled by a multiple chronic conditions working group at the Office of the Assistant Secretary of Health (12). Conditions were coded as explicitly excluded if ex-

clusion criteria directly named a condition and as being implicitly excluded if the exclusion criteria used terms that encompassed the condition without directly

naming it.
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comply with study protocols. Nevertheless, these reasons must
be counterbalanced by concerns that overly restrictive criteria
limit the generalizability of cancer trial findings (17). In the fu-
ture, sponsors of trials should encourage research that evalu-
ates the efficacy and safety of treatments in patients with
MCCs, including promoting phase III and phase IV trials dedi-
cated to enrolling patients with common comorbidities.
Industry-independent registries could also be used to rigorously
track the effects of cancer treatments being given to patients
with MCCs who had been excluded from earlier trials.
Investigators should provide detailed justifications for thresh-
olds used to exclude patients with chronic conditions including
psychiatric disorders. Clinical trial registries such as clinical-
trials.gov should have more rigorous standards for reporting
comorbidities. These concerted steps could help ensure that fu-
ture trials are applicable to the growing population of cancer
survivors with MCCs.
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Table 1. The association between clinical trial characteristic and
median number of excluded chronic conditions (N¼ 58 trials)

Clinical trial characteristic

Median number
of excluded

conditions (IQR)* P

Eligible sex .03
Women, only (41 trials) 2 (1–6)
Men and women (17 trials) 0 (0–3)

Eligible age groups .59
Adults and seniors, 18 y or

older (43 trials)
2 (0–6)

Children, adults, and seniors
of all ages (10 trials)

0.5 (0–4)

Adult, only, 18–64 y (5 trials) 3 (1–5)
Study type <.001

Treatment (30 trials) 3.5 (2–6)
Supportive care (23 trials) 1 (0–2)
Prevention (5 trials) 0 (0–4)

Overall (58 trials) 2 (0–5) N/A

*Conditions were adapted from the list of the most impactful chronic conditions

compiled by a multiple chronic conditions working group at the Office of the

Assistant Secretary of Health (12). IQR ¼ interquartile range.
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