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ABSTRACT

Background. Early phase clinical trials evaluate the safety
and efficacy of new treatments. The exclusion/inclusion cri-
teria in these trials are usually rigorous and may exclude
many patients seen in clinical practice. Our objective was
to study the comorbidities limiting the participation of
patients with breast, colorectal, or lung cancer in clinical
trials.
Materials and Methods. We queried ClinicalTrials.gov on
December 31, 2016. We reviewed the eligibility criteria of
1,103 trials. Logistic regression analyses were completed,
and exclusion was studied as a binary variable.
Results. Out of 1,103 trials, 70 trials (6%) excluded patients
>75 years of age, and 45% made no reference to age.
Eighty-six percent of trials placed restrictions on patients
with history of prior malignancies. Regarding central ner-
vous system (CNS) metastasis, 416 trials (38%) excluded all

patients with CNS metastasis, and 373 (34%) only allowed
asymptomatic CNS metastasis. Regarding chronic viral infec-
tions, 347 trials (31%) excluded all patients with human
immunodeficiency virus, and 228 trials (21%) excluded all
patients with hepatitis B or C infection. On univariate
analysis, chemotherapy trials were more likely to exclude
patients with CNS metastasis and history of other malignan-
cies than targeted therapy trials. Multivariate analysis dem-
onstrated that industry-sponsored trials had higher odds of
excluding patients with compromised liver function.
Conclusion. Many clinical trials excluded large segments of
the population of patients with cancer. Frequent exclusion
criteria included patients with CNS metastasis, history of
prior malignancies, and chronic viral infections. The criteria
for participation in some clinical trials may be overly restric-
tive and limit enrollment. The Oncologist 2019;24:96–102

Implications for Practice: The results of this study revealed that most early phase clinic trials contain strict exclusion cri-
teria, potentially excluding the patients who may be more likely to represent the population treated in clinical settings,
leaving patients susceptible to unintended harm from inappropriate generalization of trial results. Careful liberalization of
the inclusion/exclusion criteria in clinical trials will allow investigators to understand the benefits and drawbacks of the
experimental drug for a broader population, and possibly improve recruitment of patients with cancer into clinical trials.

INTRODUCTION

Cancer is the second leading cause of mortality in the U.S.,
and among individuals over the age of 65 it accounts for
approximately 22% of all deaths [1]. The last decade has seen
rapid advancement in the science of cancer care, leading to
significant improvements in survival in a number of malig-
nancies. Unfortunately, the generalizability of these findings
to our elderly patients and patients with significant medical
comorbidities is unclear, as these populations are generally

excluded from clinical trials. Multiple studies have shown
that although patients over 65 years of age account for
nearly 60% of patients with cancer, less than 25% of patients
who participate in clinical trials are in this age group [2].

Although the number of clinical trials registered annually
is increasing [3], inclusion and exclusion criteria continue to
limit the number of patients eligible for trial participation.
These criteria have largely remained unchanged over the past
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decade despite the introduction of potentially less-toxic ther-
apies in the form of targeted agents and immunotherapy.
This approach selects out many of our older and “sicker”
patients and limits the generalizability of the evidence
obtained through these clinical trials [4].

Common exclusion criteria other than age can include
any number of metrics of organ dysfunction. One reason
to exclude those with comorbidities is that complications
from underlying comorbidities may be incorrectly attrib-
uted to the novel therapy. Despite this widely held belief,
in some studies in breast and lung malignancies, older
patients were not noted to have increased toxicity to the
same treatment doses and regimens compared with youn-
ger patients [5–7]. The field of cancer biology has yet to
establish the relationship between comorbidities and toxic-
ity and tolerance of treatments [5, 8]. Over the last years
many efforts have taken placed by national and interna-
tional societies, including the American Society of Clinical
Oncology (ASCO) and Friends of Cancer Research (FOCR).
Task forces have been created to target common exclusion
criteria. As a result, several articles have been published
suggesting modifications of common exclusion criteria in
order to improve the recruitment of patients into clinical
trials [9]. Although these provide a landscape for future tri-
als, the decision to follow these recommendations still
rests in the hands of investigators and sponsors.

Prior studies have identified specific comorbidities
(i.e., central nervous system [CNS] disease) and demo-
graphic criteria such as age as barriers to enrollment.
Accordingly, we sought to characterize the most common
comorbidities and demographic factors affecting clinical
trial participation over the past the past 15 years. Unlike
prior reports, our study included clinical trials sponsored by
federal agencies, cooperative groups, and industry. We
focused on early phase clinical trials because many phase I
(with expansion cohorts) and phase II trials were the basis
for the Food and Drug Administration (FDA) approval of
new agents, including targeted therapies and immune
checkpoint inhibitors [10]. Early phase trials tend to have
more strict eligibility criteria (or the simple natural selec-
tion process of the patient who has been able to tolerate
multiple lines of therapy) [11, 12]; as consequence of this,
new treatments are approved in a more restricted patient
population and produce limited safety data in patients with
multiple comorbidities.

Our objective was to methodically identify the comorbid-
ities and other exclusion criteria limiting the recruitment of
patients with breast, colorectal, or lung cancers into early
phase clinical trials.

MATERIALS AND METHODS

We queried ClinicalTrials.gov on December 31, 2016, for all
early phase therapeutic cancer clinical trials from 2000 to
2015. Primary search terms included lung, breast, and colo-
rectal cancer. This search was further narrowed down by
the secondary terms: interventional studies and phase I
and phase II clinical trials. “Umbrella” (including several
tumor types) trials were included, as many phase I trials
have adopted this model over the past 10 years. Surgical,

pediatric, and cancer prevention trials were excluded. Trials
that did not include systemic anticancer therapy, those
with unknown recruitment status, and those without any
verification of their status in the last 12 months were also
excluded. When data were incomplete or unclear, we con-
tacted the principal investigator or trial coordinator listed
on ClinicalTrials.gov to obtain a complete list of the eligibil-
ity criteria.

We decided to focus on breast, colorectal, and lung
cancer as these represent the cancers with the highest
prevalence among men and women (except for prostate
cancer). Furthermore, despite multiple advances in the past
years, lung cancer remains the number one cause of cancer
mortality in the U.S. [13].

For included trials, the following data were extracted:
(a) trial phase, (b) target disease, (c) anticancer therapy
(chemotherapy, targeted therapy, immunotherapy, or com-
bination therapies), (d) line of therapy (first, second, third,
or any line) (e) location (U.S., Europe, Asia, or interna-
tional), (f ) trial sponsor (pharmaceutical industry, university
or cooperative groups, or a federal agency [the National
Cancer Institute]), and (g) inclusion and exclusion criteria
with particular focus on age limits, comorbidities, and
organ function. Inclusion criteria were defined as criteria
governing entry or recruitment of individuals into trials and
describing the medical condition of interest. All other cri-
teria limiting the recruitment of patients were classified as
exclusion criteria [14].

Statistical Analysis
Descriptive data are presented as counts and percentages
for categorical variables. Associations between trial charac-
teristics and exclusion criteria were evaluated using
Fisher’s exact test and univariate analysis. For the analysis,
pre-established cutoffs (median) were used for laboratory
values, classified as “excluded” or “included,” and treated
as a binary variables (Table 2). We used a multivariate
logistic regression model to test the association between
certain exclusion criteria and trial characteristics. Data anal-
ysis was performed using JMP version 10.0 software (SAS
Institute, Cary, NC).

RESULTS

Our initial search yielded 1,874 trials, 771 of which were
later excluded. The most common reason of exclusion was
incomplete exclusion/inclusion criteria (n = 374, 20%) and
lack of trial verification within 12 months (n = 215, 11.5%;
Fig. 1). The final analysis included 1,103 trials (59%).
Table 1 summarizes the characteristics of the trial popula-
tion. When the trials were divided by tumor type,
451 (41%) were for breast cancer, 351 (32%) were for colo-
rectal cancer, 228 (21%) were for non-small cell lung cancer
(NSCLC), 61 (5.5%) were for multiple cancers (“umbrella
trials,” including cancers of interest), and 10 (1%) were for
small cell lung cancer.

Regarding the trial characteristics, 650 trials (59%) were
phase II, 244 (22%) were phase Ib/II, 184 (17%) were phase I,
and 25 (2%) were classified as “other.” The pharmaceutical
industry sponsored 538 trials (49%), 358 trials (33%) were
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sponsored by a university or cooperative group, and 202 trials
(18%) were sponsored by the National Cancer Institute (NCI)
or a governmental agency. We also classified the clinical trials
by recruitment sites: 540 trials (49%) were conducted in the
U.S. only, 185 trials (17%) were conducted in Europe, 134 tri-
als (12%) were conducted in Asia, 176 (16%) were conducted
in multiple countries, and 37 trials (3%) were conducted in
other locations (including Central and South America and
Africa).

We only included trials studying a possibly active sys-
temic anticancer therapy. Out of 1,103 trials, 370 (34) were
chemotherapy trials, 265 (24%) included a combination of
chemotherapy and targeted therapy, 219 (20%) were
immunotherapy trials, 159 (14%) were targeted therapy
only trials, 57 (5%) were hormonal therapy trials, and
32 (3%) trials included other types of therapy (Table 1).

Evaluation of Exclusion Criteria

Age
Most trials required patients to be at least 18 years of age
(41%). Only 70 trials (6%) excluded patients older than
75 years, and many (45%) made no reference to age in the
exclusion criteria. Tables 2 and 3 show the most frequent
exclusion criteria observed in the reviewed clinical trials.

Performance Status
Most trials (68%) allowed an Eastern Cooperative Oncology
Group performance status of 0–2, but a small percentage
of trials (17%) only allowed a performance status of 0–1.

History of Other Malignancies
Eighty-six percent of trials placed restriction on patients
with history of other malignancies, 168 trials (15%) had a
strict exclusion of all patients with any prior cancer history,
and 678 trials (62%) excluded all patients with a history of
a previous malignancy diagnosed within 5 years of

Table 1. Trial characteristics

Trial characteristics n (%)

Phase

Phase I 184 (17)

Phase Ib/II 244 (22)

Phase II 650 (59)

Other 25 (2)

Sponsor

University or cooperative group 358 (32)

Industry 538 (49)

NCI 202 (18)

Not listed 5 (0.5)

Location

Asia 134 (12)

Europe only 185 (17)

U.S. only 540 (49)

Multiple countries 176 (16)

Other 37 (3)

Not listed 31 (3)

Treatment

Chemotherapy 370 (34)

Chemotherapy and targeted therapy 265 (24)

Hormonal therapy 57 (5)

Immunotherapy 219 (20)

Targeted therapy 159 (14)

Other 33 (3)

Trial status

Active and recruiting 266 (24)

Active, not recruiting 70 (6)

Completed 760 (69)

Not listed 7 (0.6)

Tumor type

Breast 451 (41)

Colorectal 351 (32)

NSCLC 228 (21)

SCLC 10 (1)

“Umbrella” trials 63 (5)

Line of therapy

First line 598 (54)

Second line 222 (20)

Third line 103 (9)

Various lines of therapy 58 (5)

Any line of therapy 122 (11)

Recruited patients, mean

Phase I 32

Phase Ib/II 102

Phase II 216

Other 56

Abbreviations: NCI, National Cancer Institute; NSCLC, non-small cell
lung cancer; SCLC, small cell lung cancer.

Figure 1. Consort diagram depicting the criteria used to
identify trials used in the analysis.
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enrollment except for curatively treated basal or squamous
cell carcinoma of the skin or carcinoma in situ of the cer-
vix, breast, or bladder.

Other Comorbidities
Multiple comorbidities played a role in the exclusion of
patients. CNS metastases were a frequent exclusion criterion,
with 416 trials (38%) excluding all patients with CNS metasta-
sis, 373 trials (34%) allowing for patients with CNS metastasis
if asymptomatic and not requiring treatment, 17 trials (1%)
including all patients with CNS disease, and 289 trials (26%)
not addressing CNS metastases in their enrollment criteria. In
the case of immunotherapy trials, 80% of the trials strictly
excluded patients with CNS metastasis.

Exclusion of cardiovascular diseases was commonly
observed: patients with atrial fibrillation were entirely
excluded in 222 trials (20%) and allowed if controlled in
281 trials (25%). Patients with uncontrolled hypertension
were excluded in 117 trials (11%).

In our review, 528 trials (48%) excluded all patients
with autoimmune diseases except for vitiligo or autoim-
mune alopecia. Chronic viral infections were also significant

Table 2. Exclusion criteria I (organ function)

Exclusion criteria n (%)

Age, years

<18 455 (41)

>70 38 (3)

>75 70 (6)

>80 41 (4)

NR 499 (45)

Bone marrow function

Hemoglobin, g/dL

<8.0 45 (4)

<9.0 250 (23)

<10.0 96 (9)

<12.0 10 (1)

“Adequate counts” 38 (3)

NR 664 (60)

Platelets ×109/L

<150,000 10 (1)

<100,000 573 (52)

<70,000 36 (3)

<50,000 5 (0.5)

NR 479 (43)

Absolute neutrophil count ×109/L

<2.500 28 (3)

<1,500 502 (46)

<1,000 49 (4)

NR 524 (47)

Organ function

Creatinine, mg/dL

>1.5 × ULN 383 (35)

>2.0 × ULN 56 (5)

>2.5 × ULN 18 (2)

Cr.Cl <30 21 (2)

Cr.Cl <50 36 (3)

Cr.Cl <60 33 (3)

“Adequate kidney function” 119 (11)

Other 73 (6)

NR 364 (33)

AST/ALT, U/L

>1.5 × ULN 53 (5)

>2.5 × ULN 371 (34)

>3.0 × ULN 110 (10)

>5.0 × ULN 39 (3)

“Adequate liver function” 166 (15)

NR 364 (33)

Abbreviations: AST, aspartate aminotransferase; ALT, alanine amino-
transferase; Cr.Cl, creatinine clearance; NR, no reference in the exclu-
sion criteria; ULN, upper limit of normal.

Table 3. Exclusion criteria II (comorbidities)

Comorbidities n (%)

CNS disease

Strict exclusion 416 (38)

Symptomatic or on treatment 373 (34)

Untreated 8 (1)

Included 17 (1)

NR 289 (26)

HIV

Strict exclusion 347 (31)

Excluded if on HAART 32 (3)

Active infection 7 (1)

AIDS 14 (1)

NR 703 (64)

Hepatitis B/C

Strict exclusion 228 (21)

Active infection (B/C) 22 (2)

Treated hepatitis included 8 (1)

NR 845 (76)

Prior cancer (years since diagnosis)

Strict exclusion 168 (15)

<3 years 95 (9)

<5 years 678 (62)

Concurrent cancer 56 (5)

NR 106 (9)

Autoimmune diseases

Strict exclusion 528 (48)

Included 13 (1)

NR 562 (51)

Other

Uncontrolled HTN excluded 117 (11)

Excluded if on anticoagulation 153 (14)

Abbreviations: AIDS, acquired immune deficiency syndrome; CNS,
central nervous system; HIV, human immunodeficiency virus;
HAART, highly active antiretroviral therapy; HTN, hypertension; NR,
no reference in exclusion criteria.
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exclusion factors, as 347 trials (31%) excluded all patients
with human immunodeficiency virus (HIV), 32 trials (3%)
included patients with HIV except those on highly active
antiretroviral therapy (HARRT), and 703 trials (64%) made
no reference to the exclusion or inclusion of patients with
HIV. In regard to viral hepatitis, 228 trials (21%) excluded
all patients with hepatitis B or C infection, and only 8 trials
(1%) specifically allowed for patients with treated hepatitis.

Many trials (24%) did not specify the medical condition
that warranted exclusion but listed terms such as “serious
illness,” “limiting medical condition,” or “significant disease.”

Organ Function
Hematologic abnormalities were frequently used as exclu-
sion criteria. Five hundred seventy-three trials (52%)
excluded patients with platelet counts less than 100,000
mcL, 250 trials (23%) excluded patients with hemoglobin
less than 9 g/dL, and 502 trials (46%) excluded patients
with an absolute neutrophil count less than 1,500 per
mm3. Additionally, 716 trials (65%) required “adequate
counts” at the time of enrollment.

Renal and hepatic functions were also frequently evalu-
ated as part of eligibility criteria. Creatinine less than 1.5 of
the upper limit of normal (ULN) was required in 383 trials
(35%), and 119 trials (11%) referred to the need for “ade-
quate kidney function” at the time of enrollment. Hepatic
function was more flexible with regard to patient inclusion,
as 371 trials (34%) included patients with aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) less
than 2.5 × ULN, and out of those 371 trials, 200 trials
(54%) allowed patients with AST/ALT less than 5.0 × ULN
in the presence of liver metastasis.

Temporal Trends
There was a slight trend over time toward less exclusion of
patients based on chronologic age, although this was not
statistically significant (p < .14). We also observed a shift
away from absolute creatinine values to the use of creati-
nine clearance as an exclusion marker. No other temporal
trends in exclusion criteria were observed during the study
interval.

Univariate and Multivariate Analysis
Comorbidity exclusion was divided on permitted versus
strict exclusion. We used pre-established cutoffs for exclu-
sion criteria regarding organ function. These were com-
pared with other trial variables (including sponsor, phase,
and location) using Pearson correlation.

In the univariate analysis, trials completed in the
U.S. were more likely to exclude patients with autoimmune
diseases compared with trials conducted outside of the
U.S. (p < .01). Industry-sponsored trials were more likely to
exclude patients with compromised liver function com-
pared with trials sponsored by academic institutions or the
National Institutes of Health (p < .0001).

Chemotherapy trials were more likely to exclude patients
with CNS metastasis (p < .001), HIV infection (p < .02), and
history of other malignancies (p < .0002) than targeted ther-
apy trials.

In multivariate analysis, industry-sponsored trials had
higher odds of excluding patients with compromised liver
function (odds ratio [OR], 2.21; 95% confidence interval [CI],
1.60–3.07; p < .0001). Alternatively, U.S.-based trials had
higher odds of including patients with hemoglobin levels less
than 9 g/dL (OR, 3.09; 95% CI, 1.17–9.11; p < .0001).

DISCUSSION

Clinical trials provide the necessary data to understand the
safety and efficacy of new drugs, while offering patients
the opportunity to access investigational drugs. Despite
this, only 3% of the U.S. population of patients with cancer
was enrolled in any clinical trial [15, 16]. The goal of this
study was to identify the exclusion criteria limiting the
recruitment of patients with breast, lung, and colorectal
cancer to cancer clinical trials. We found that most trials
have strict criteria, commonly excluding the so-called real-
life oncology patient.

In regard to organ function, more than one third of the
trials excluded patients on the basis of creatinine level
(>1.5 × ULN) and hepatic function (>2.5 × ULN). In addi-
tion, 11% and 15% of trials described the need for “ade-
quate” renal and hepatic function, respectively. The use of
generalized terms like “adequate function” or “adequate
counts” can be counterproductive to the enrollment of
patients; these can be interpreted in different ways by the
research team and can contribute to the exclusion of
patients with borderline organ function. These nonspecific
terms should be avoided, and more objective parameters
should be used. The use of organ function exclusion criteria
allows investigators to avoid further organ damage and
potentially toxic drug levels in patients with renal or
hepatic dysfunction. However, the basis of how certain lab-
oratory value cutoffs were selected remains unclear.

Furthermore, creatinine clearance (CrCl) has been
described as a more accurate measure of renal function for
adjusting drug doses in patients with chronic kidney dis-
ease [17]. The ASCO-FOCR task force recommends using
CrCl in the eligibility criteria, and if renal toxicity is not a
direct treatment-related concern, patients with lower cre-
atinine clearance values of >30 mL/min should be included
in trials [18].

In our review, 416 trials (38%) strictly excluded patients
with CNS metastasis independently of their clinical status.
We observed a higher exclusion of CNS metastasis in
immunotherapy trials. Certainly, for programmed cell death
1 inhibitors there had been concern about inducing
immune inflammation in the CNS in the presence of brain
metastases [19]; however, later studies have shown these
agents may be safe and have some effect in controlling
CNS disease [20], indicating that the exclusion of patients
with CNS metastasis may be unnecessary.

The inclusion of patients with CNS metastasis will allow
investigators and regulatory agencies to understand the
safety and efficacy of the experimental drug in this unique
group of patients without waiting for a subgroup analysis
(which is usually underpowered). Alternatively, separate
clinical trials may be conducted in parallel or as a separate
arm for this population. Similar to our findings, McCoach

© AlphaMed Press 2018

Exclusion in Early Phase Clinical Trials100



et al. reported that 14% of NSCLC clinical trials strictly
excluded patients with CNS metastasis, with pharmaceuti-
cal industry-sponsored trials having higher odds of exclud-
ing patients with brain metastasis than university or
investigator-initiated trials (OR, 2.26; p < .03) [19].

The Response Assessment in Neuro-Oncology working
group, in conjunction with ASCO-FOCR, has recommended
creating dedicated CNS substudies early in the develop-
ment of a novel drug, exploring CNS pharmacokinetic vari-
ables, designing exploratory arms for patients with CNS
disease, and including those with treated/stable brain
metastasis in clinical trials [21, 22].

We frequently observed exclusion of patients with
chronic infections. With the development of new antiviral
therapies, viral hepatitis can potentially be managed with
minimal side effects. Despite these advances, most trials
continued to exclude patients with history of hepatitis infec-
tion (21%) [23]. The issue regarding exclusion of HIV sero-
positive patients is complex. First, this population is at high
risk for non-AIDS related malignancies [24]. Second, most
HARRT agents are cytochrome P450 3A4 inhibitors, poten-
tially affecting experimental drug levels and causing severe
toxicity. A possible approach to this problem is the inclusion
of patients with HIV in mainstream trials, following certain
criteria (viral load, CD4 counts, patients with probable long-
term survival), and ongoing monitoring of these criteria dur-
ing the study [25]. On the other hand, many trials do not
require testing for these chronic infections, blurring the
understanding of the inclusion versus exclusion of patients
with hepatitis or HIV infection. There are benefits of strict
eligibility criteria. Standardizing patient populations helps
better identify which patients will benefit from the therapy
of interest [14]. The ultimate goal is to exclude patients who
may have unacceptably high risk of treatment-related toxic-
ity and/or insufficient efficacy based on the known charac-
teristics of the drug [26]. Clinical practice often leads to
treating patients outside of these criteria without knowing if
we are exposing these patients to harm.

The advantages of stringent eligibility criteria are
achieved at the risk of excluding patients who may be
more likely to represent the population treated in the
clinic. Strict exclusion criteria may also leave patients sus-
ceptible to unintended harm from inappropriate generaliza-
tion of trial results and prevent patients from receiving
beneficial treatment. Careful liberalization of the inclusion/
exclusion criteria in clinical trials will allow investigators to
understand the benefits and drawbacks of the experimen-
tal drug for a broader population, and in a more controlled
environment than postmarketing research [27–29].

To our knowledge, our analysis is the largest review of
modern clinical trial participation criteria. Compared with
previous reports [14, 23, 30, 31], we analyzed a broad
range of clinical trials, including combination trials, across
several tumor types and trials sponsored by the NCI, aca-
demic institutions or cooperative groups, and the pharma-
ceutical industry. In addition, to account for the variability
of inclusion/exclusion criteria over time, we queried princi-
pal investigators about updates affecting the criteria. Many
patients with cancer visit ClinicalTrials.gov on a regular
basis hoping to find new treatment options; our study

reflects the information that is publicly available to
patients and community oncologists. Having public strict
exclusion criteria can reduce the referral rates of patients
to institutions conducting clinical trials.

There are a number of limitations to our study. First,
frequent amendments to protocols occur, and these can
result in changes to inclusion/exclusion criteria that may
not have been captured, as many protocols are kept confi-
dential until the trial results are published. Next, the trials
we evaluated were weighted heavily towards those from
the U.S. and may not be generalizable. Additionally, there
are likely additional factors and variables playing into vari-
ability of recruitment of patients into clinical trials beyond
our focus on participation criteria.

In the case of first-in-human trials, the risks of the
experimental agent are not fully known; thus it is reason-
able and rational to have strict criteria to avoid unneces-
sary harm to patients. On the other hand, the formulations
of the eligibility criteria in these trials are not entirely
dependent on study investigators or sponsors. The FDA
plays a significant role in the selection of these criteria.
However, the inclusion and exclusion criteria should be
revaluated and loosened after the toxicity patterns of the
drug are better characterized. Along those lines, patients
with previously malignancies should be included in first-in-
human trials, as these typically do not have long-term sur-
vival endpoints, and history of a previous cancer will not
affect the outcome of the trial.

Finally, we want to acknowledge that participation cri-
teria are crucial for the safe conduct of clinical trials; how-
ever, these should have a scientific reason and resemble
the real-life patient suffering from the cancer being studied
as much as possible. The importance of streamlining clini-
cal trial eligibility has been recognized as a priority by
ASCO [32], with the creation of several working groups
seeking solutions to the issue [26].

Our results lead to several suggestions to investigators
and sponsors: (a) exclusion criteria should be based on sci-
entific and safety reasons; (b) criteria should be re-
evaluated every time an experimental drug moves from
phase I to phase II trials, and all unnecessary criteria should
be removed; (c) inclusion of “high-risk” populations in
expansion cohorts or the creation of dedicated arms will
allow better understanding of the experimental drug;
(d) trial exclusion and inclusion criteria should be listed
within the trial publication in order to offer a more com-
prehensive understanding of the study population; and
(e) investigators and sponsors should design clinical trials
with the goal of including all types of patients.

CONCLUSION

In this review, we found that most clinical trials excluded
large segments of the population of patients with cancer
from the benefits of participation in clinical trials. We
observed frequent exclusion of patients with CNS metastasis,
history of other malignancies, and HIV and hepatitis infec-
tion. Future trials should aim to define participation criteria
based on scientific data and intermittently re-evaluate these
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criteria at all phases of drug development with a goal of
including as many patients as are considered safe.
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