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Abstract

Rationale:Members of racial or ethnic minorities make up an
appreciable proportion of patients with cystic fibrosis (CF) and
have worse outcomes than non-Latino white individuals.
Between 1,999 and 2014, the CF Foundation Patient Registry
reported an increase in minorities from 5 to 8.2% for Latinos,
from 3 to 4.6% for black individuals and from 1.4 to 3.1% for
“Other.”

Objectives: To evaluate the representation of racial and ethnic
minorities in pharmacology clinical trials for CF.

Methods:We analyzed pharmacology clinical trials in CF
published between 1999 and 2015 by searching PubMed and
published study reference lists for qualifying study reports. We
examined whether the race and ethnicity of study subjects were
reported and, if so, what percentage of subjects represented major
minority groups.

Measurements and Main Results: Among 147 pharmacology
clinical trials, only 19.7% reported the race or ethnicity of study
subjects. Latinos were verified as included in 7.5% of clinical trials,
black individuals in 6.8%, and Asians in 2.0%. Inclusion of subjects
described as “Other race”was reported in 7.5% of trials. In 29 clinical
trials that reported race and ethnicity, the percentage of minorities
included as subjects was 2.0% for Latinos, 1.0% for black individuals,
and 0.1% for Asians.

Conclusions: Although CF disproportionately affects non-Latino
white individuals, members of other racial or ethnic groups are
proportionally underrepresented in CF pharmacology clinical trials.
Inadequate inclusion of minorities and failure to report the racial or
ethnic background of study subjects limits information about factors
influencing drug response and may contribute to health disparities
for minorities with CF.

Keywords: cystic fibrosis; minority groups; ethnic groups; clinical
trials
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There have been great advancements in
reducing morbidity and mortality in cystic
fibrosis (CF) over the past 4 decades. In
1988, only 37% of 18-year-olds with CF had
normal lung function. By 2014, the fraction
of 18-year-olds with normal lung function
had increased to 72% (1). Median predicted
survival improved from 14 years in the
1960s to 32 years in 2000 and to 39.3 years
in 2014 (1, 2). Improvements in morbidity

and mortality are attributable, at least in
part, to the development and approval of
new pharmaceutical agents targeting
pulmonary infections, airway
inflammation, and the cystic fibrosis
transmembrane conductance regulator
(CFTR) abnormality in CF.

Minorities represent an appreciable
and increasing proportion of patients with
CF included in North American national

disease registries. Over the past 15 years, the
proportion of patients with CF included in
the U.S. CF Foundation Patient Registry
who self-identified as black increased
from 3.8 to 4.6% (1). Over the past
20 years, the fraction of Latinos doubled in
the US registry. In 2014, 8.2% of patients
were Latino (1) and in California, more
than one-third of babies diagnosed with CF
were Latino (3). The fraction of black
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patients with CF enrolled in the Canadian
CF Registry increased from 0.6 to 0.8%
between 1998 and 2013. During those
same years, Asians increased in the
Canadian CF registry from 0.4 to 0.7%.
Latino ethnicity was not reported (20).
The proportion and composition of
minorities represented are not well
documented for populations of
patients with CF in other countries. The
2014 annual reports of the European
CF Society Patient Registry and the
Australian CF Data Registry did not
report patient race or ethnicity at all
(21, 22).

Members of common minority groups
tend to suffer worse health outcomes. Black
individuals with CF have lower lung function
than do white individuals (7). In the U.S.
registry, Latinos with CF are 85% more likely
to die annually compared with non-Latino
white individuals, even though they are less
likely to have pancreatic insufficiency (4).
Only 75% of Latinos survived 18 years after
diagnosis, compared with .90% of non-
Latino white individuals, despite no
difference in age at the time of diagnosis (5).
In contrast, Latinos without CF have a lower
overall mortality rate than do non-Latino
white individuals (6). These health
disparities are not unique to CF. In many
areas of medicine, minorities suffer a greater
burden from their disease and receive lower-
quality healthcare (8).

For many drugs, there are known racial
and ethnic differences in therapeutic
responses, drug metabolism, and adverse
effects (9–11). One-fifth of new drugs
approved between 2008 and 2013 for use in
the United States were known to have
significant racial and ethnic differences
(12). In addition, participating in clinical
trials may have direct benefits to study
subjects, because clinical trial participants
often have improved outcomes regardless
of treatment allocation (13).

In response to these concerns, Congress
and the U.S. National Institutes of Health
(NIH) prioritized the inclusion of minority
subjects in clinical research with the NIH
Revitalization Act (14). Despite the NIH
prioritization of minority inclusion, there
continue to be racial and ethnic disparities
in trial participation (15–18).

Inclusion of minority patients in CF
pharmacology clinical trials may be
important to understanding differences in
clinical responses to drugs. Accordingly,
we undertook this study to investigate

the reporting of minority subjects
and the inclusion of minorities in
pharmacology clinical trials for the
treatment of CF reported over the past
15 years.

Some of the results of this study have
been reported previously in the form of an
abstract (19).

Methods

We performed a cross-sectional analysis of
all pharmacology clinical trials targeting
pulmonary manifestations of CF that were
published from 1999 to 2015. We searched
PubMed for terms relating to drug therapies
for patients with CF, including terms derived
from the Cystic Fibrosis Foundation
therapeutic pipeline. Initial terms were “cystic
fibrosis,” “tobramycin,” “azithromycin,”
“gentamicin,” “ibuprofen,” “ataluren,”
“PTC124,” “denufosol,” “L-arginine,” “CPX,”
“ivacaftor,” “VX-770,” “lumacaftor,” “VX-
809,” “CFTR gene therapy,” “tgAAVCF,”
“AAV-CFTR,” “clarithromycin,”
“aztreonam,” “colisitin,” “hypertonic saline,”
“hyaluronic acid,” “pulmozyme,” “rhDNase,”
“dornase alfa,” “mannitol,” and
“corticosteroid.” In addition, we searched
through the reference lists of each
clinical trial to identify other relevant
articles. We identified additional search
terms during this process and searched
them as well.

Data extracted from published
pharmacology clinical trial reports included
whether race and ethnicity of subjects were
reported, the percentage of minorities
included as study subjects if reported, the
source of funding (industry vs. nonindustry),
the publication year, the location of the
clinical trial (sites in the United States vs.
studies performed exclusively in other
countries), the size of the clinical trial, and
the drug(s) investigated. We translated
articles written in a language other than
English using an electronic translation
program. All phases of drug trials were
included. We excluded case reports,
Cochrane reviews, cell studies, biomarker
studies, and drug delivery studies. Clinical
trials published in abstract form only were
excluded.

For categorical and continuous
variables, we used the chi-square and the
Student t test, respectively. Stata 14.2
(StataCorp, College Town, TX) was used
for all data analysis.

Results

Overall Minority Inclusion
Between 1999 and 2015, 147 pharmacology
clinical trials tested potential treatments for
CF. Among these trials, 19.7% (29 of 147)
reported the race and/or ethnicity of
subjects. Latino subjects were reported
as included in 7.5% of clinical trials (11of
147) and black subjects were reported in
6.8% of clinical trials (10 of 147). Only three
clinical trials reported Asian subjects (2.0%).
In 7.5% of trials (11 of 147), an “other”
race/ethnicity category was reported.

When race and/or ethnicity were
reported, the majority of subjects were white
(94.4%). Of the 29 clinical trials that reported
race and/or ethnicity, 24.1% reported having
only white subjects and including no
minorities. Only 15.0% of the clinical trials
both reported race and/or ethnicity and
included minority subjects. In the clinical
trials that reported race and/or ethnicity, the
percentage of minorities included was low,
with 2.0%Latinos, 1.0% black individuals, and
0.1% Asians. Figure 1 shows the overall
percentage of Latinos, black individuals, and
Asians included in CF clinical trials by year
compared with the percentage of the same
minority groups listed in the U.S. CF
Foundation Patient Registry.

Minority Inclusion by Drug Class
Reporting of minority subject inclusion varied
greatly by drug or type of drug. Aztreonam
trials were the most likely to report the
inclusion of minorities; 50% reported race
and/or ethnicity, 12.5% reported including
Latinos, 25% reported including black
individuals, and none reported including
Asians. In tobramycin clinical trials, one-third
reported race and/or ethnicity, 14.3% reported
including Latinos, 21.4% reported including
black individuals, and 10.7% reported
including Asians. In CFTR modulator clinical
trials, 29.2% reported race and/or ethnicity,
12.5% reported including Latinos, 4.2%
reported including black individuals, and none
reported including Asians. No clinical trials of
azithromycin, ataluren, or dornase alfa
reported subject race and/or ethnicity.

Minority Inclusion by Clinical
Trial Size
Clinical trials with .50 subjects were more
likely to report race and/or ethnicity than
were those with <50 subjects (28.0% vs.
11.1%, P = 0.01) Larger studies were also
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more likely to include Latino subjects
(13.3% vs. 1.4%, P = 0.006). No Asians were
included in clinical trials with 50 or fewer
subjects. There was no difference in the
inclusion of black individuals (2.8% vs.
10.7%, P = 0.06). There was no difference
in the percentage of minority subjects

included by clinical trial size among trials
reporting race and/or ethnicity.

Minority Inclusion by Clinical Trial
Location and Funding Source
Inclusion of minority subjects differed
between clinical trials conducted exclusively

in the United States and those conducted
exclusively in other countries. Only one
clinical trial conducted exclusively outside
the United States reported race, and none
reported ethnicity. There was no difference
in reporting of race and/or ethnicity in
clinical trials supported by industry vs. those
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Figure 1. Percentage of Latinos, blacks, and Asians included in cystic fibrosis (CF) pharmacology clinical trials by year compared with percentages for
patients enrolled in the U.S. Cystic Fibrosis Foundation Patient Registry.
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supported by nonindustry sources (23.8%
vs. 14.9%, P = 0.1). In addition, there was
no difference in the number of clinical trials
that reported including Latinos, black
individuals, Asians, or “other” by funding
source, nor was there a difference in the
percentage of minority subjects included if
race and/or ethnicity were reported.

Discussion

We found that published reports of only
19.7% of pharmacology clinical trials
targeting pulmonary manifestations of
CF included any description of the race
and ethnicity of the study subjects.
When race and/or ethnicity were reported,
94.4% of subjects were non-Latino white. Of
the 29 clinical trials that reported race and/
or ethnicity, 24.1% trials reported having
only non-Latino white subjects. Even when
racial and ethnic minorities were included in
clinical trials, they were included at a much
lower rate than in the general U.S. CF
Foundation Patient Registry population.

Clinical trials that had .50 subjects
or that were conducted exclusively in the
United States were more likely to report the
inclusion of minority subjects. Inclusion of
racial and ethnic minorities also varied by
type of drug tested. Studies of some drugs,
including azithromycin, ataluren, and
dornase alfa, did not report including any
minorities.

There are risks to extrapolating trial
results to populations not studied in clinical
trials (23). In other diseases, some drugs
that are effective in non-Latino white

individuals are ineffective or dangerous for
individuals who identify in other racial or
ethnic groups (10, 24–27). By not including
minorities in clinical trials, we are
potentially losing important information
about CF lung disease, especially because
members of minority groups tend to have
more severe CF lung disease.

Underrepresentation of racial and
ethnic minorities in clinical research studies
is not unique to the field of CF. It has been
reported across many areas of medicine,
including cardiovascular diseases (16),
oncology (15, 17), and other pulmonary
diseases (18). The NIH Revitalization Act in
1993 brought racial and ethnic minority
inclusion in clinical research to national
attention by requiring the inclusion of
minorities as a criterion for NIH funding.
The NIH Revitalization Act limited explicit
exclusion of minorities but has done little to
increase minority participation in clinical
trials (15, 28).

To reduce the risk of increasing health
disparities, efforts should be made to
provide access to and inclusion in clinical
research for all people with CF, including
minorities. Subject interest in clinical trials
is not the cause of this disparity, because
minorities are just as willing to participate in
clinical trials as are non-Latino white
individuals (29).

Pharmaceutical companies and
investigators should not only report the race
and ethnicity of subjects, but also prioritize
the inclusion of minority subjects in
therapeutic studies of CF. Investigators
should consciously design and conduct

clinical trials in a manner that maximizes
the participation of minorities to whom new
therapies may be prescribed. Study
questionnaires should be translated into
Spanish or other appropriate languages and
should be administered by native-speaking
interpreters or study staff. Although
stratified randomization or other trial
designs to assess subgroup drug responses
may not be feasible when the majority of
patients with CF are non-Latino white, it is
important to include populations that reflect
the overall composition of patients with CF
(30–33). Journal editors and manuscript
reviewers should require the reporting the
race and ethnicity of subjects in CF
pharmacology trials, even if all subjects are
non-Latino white.

Conclusions
Minority patients with CF are
underrepresented in CF pharmacology
clinical trials. By ignoring the racial and
ethnic background of study subjects or by
inadequately including minorities, we are
potentially losing important information
about determinants of drug responses,
factors contributing to clinical
manifestations of CF, and possible health
disparities for minorities with CF.
Pharmaceutical companies and
investigators should endeavor to enroll
members of minority groups, not just to
represent the baseline CF population, but
also to detect differences in drug response.
n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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