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The narrow eligibility criteria may contribute to the underrepresentation of racial and

ethnic subgroups in cancer clinical trials. We conducted a retrospective pooled analysis of
® Ineligibility rates were

higher among Black
patients and racial
subgroups classified as
Other.

® Black patients were
more likely to be
ineligible for a trial due
to failure to meet
hematology laboratory
criteria.

J

multicenter global clinical trials submitted to the US Food and Drug Administration
between 2006 and 2019 to support the approval of the use of multiple myeloma (MM)
therapies that analyze the rates and reasons for trial ineligibility based on race and
ethnicity in MM clinical trials. Race and ethnicity were coded per Office of Management
and Budget standards. Patients flagged as having screen failures were identified as
ineligible. Ineligibility rates were calculated as the percentage of patients who were
ineligible compared with the screened population within the respective racial and ethnic
subgroups. Trial eligibility criteria were grouped into specific categories to analyze the
reasons for trial ineligibility. Black patients (24%) and other (23%) race subgroups had
higher ineligibility rates than White patients (17%). The Asian race had the lowest ineli-
gibility rate (12%) among all racial subgroups. Failure to meet the hematologic laboratory

criteria (19%) and treatment-related criteria (17%) were the most common reasons for ineligibility among Black

patients and were more common in Black patients than in other races. Failure to meet disease-related criteria was the

most common reason for ineligibility among White (28%) and Asian (29%) participants. Our analysis indicates that

specific eligibility criteria may contribute to enrollment disparities for racial and ethnic subgroups in MM clinical trials.

However, the small number of screened patients in the underrepresented racial and ethnic subgroups limits definitive

conclusions.

Introduction

Multiple myeloma (MM) is the second most common hemato-
logic malignancy, with an estimated 34 470 new cases diag-
nosed in the United States in 2022." This disease affects African
American people disproportionately. In the United States,
African American people have a 2-times higher incidence of the
disease than White people.” Despite the higher incidence of
the disease in African American people, this racial subgroup
comprises <5% of the patients enrolled in MM registrational
clinical trials.® Similarly, there is a disparity between the inci-
dence of MM and enroliment in clinical trials for the Hispanic
population compared with the non-Hispanic White population.”
Differences exist in the biology and treatment patterns among
racial and ethnic subgroups.”® Enrolling a diverse patient

population in clinical trials supporting MM drug approval allows
for an adequate understanding of the product’s therapeutic
profile and the generalizability of the clinical trial data to
patients who are most affected by the disease. A diverse study
population may also allow for an understanding of the impact of
biological differences that may result in differential responses to
medical products across racial and ethnic populations. The lack
of adequate representation of diverse racial and ethnic pop-
ulations in clinical trials limits the evidence available to guide
treatment and may affect the outcomes in racial and ethnic
subgroups. Although studies have reported similar or improved
survival in Black/African American patients compared with
White patients with MM, particularly when access to care is
similar,” population studies indicate that African American
patients have the highest mortality rates among all racial
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populations, followed by American Indian/Alaskan Native
patients."”

There are many barriers to the enrollment of racial and ethnic
minorities in clinical trials, including language barriers, socio-
economic status (including the lack of insurance), and difficulty
with transportation.'’'? Restrictive eligibility criteria are an
important barrier to the enrollment of patients in cancer clinical
trials.’*"® Few studies have also reported specific eligibility
criteria that may serve as a barrier to enrollment of underrep-
resented racial and ethnic populations.’®'® Although lower
enrollment rates of racial and ethnic minority groups in MM
clinical trials are well documented,®* there are limited data
regarding eligibility criteria as a barrier to enrollment of racial
and ethnic minorities in MM clinical trials.

In this article, we present our analysis of the rates and reasons
for ineligibility based on race and ethnicity in MM clinical trials
submitted to the US Food and Drug Administration (FDA) in
support of marketing approval.

Methods

We reviewed FDA internal databases for clinical trials submitted
to support approval for an MM indication between 2006 and
2019. Trials that did not collect any race/ethnicity data or rea-
sons for screening failure were excluded. The baseline demo-
graphic characteristics of the clinical trial participants (age, sex,
race, ethnicity, and country), eligibility status (eligible vs ineli-
gible), and reasons for trial ineligibility were collected and
standardized in the pooled data set. Data aggregation and
analyses were conducted in R (R Core Team, 2019). The data
extracted from individual trials were mapped onto a combined
data set.

Race and ethnicity data were abstracted from clinical trial data
sets and case report forms (CRFs) were submitted along with
the clinical trial data. Race and ethnicity were coded per the
Office of Management and Budget standards'” to collect and
present data on race and ethnicity. If the “other” category was
selected in the CRF for race, this was reported as “other.”
Because of the very small numbers within the individual cate-
gories, American Indian or Alaska Native subgroups were
grouped with the “other” category to report all subsequent
analyses. If race or ethnicity was collected in the trial but was
missing for an individual participant, it was coded as unknown.

Patients who were flagged as having screen failures in the data
sets were identified as ineligible. Patients who were ineligible
and not enrolled were categorized as excluded, and those
enrolled despite not meeting eligibility criteria were grouped as
having protocol violations.

Ineligibility reasons were grouped into specific categories as
described later in this article. Failure to meet the eligibility
criteria for protocol-defined organ-specific laboratory values for
renal function and hepatic function were categorized under
renal function and hepatic function, respectively. Patients not
meeting eligibility based on protocol-specified hemoglobin,
platelet count, or absolute neutrophil count criteria were cate-
gorized under hematology laboratory criteria. The cardiac
function category included patients who failed to meet the
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protocol-defined clinical cardiac or ejection fraction criteria.
Patients not meeting eligibility due to a requirement for specific
values of pulmonary function tests or a history of asthma or
chronic obstructive pulmonary disease were categorized under
pulmonary function. Patients not meeting the eligibility criteria
because of lack of measurable disease or the presence of other
disease conditions, such as plasma cell leukemia or amyloidosis,
were categorized as ineligible due to the disease-related
criteria. Reasons for not meeting treatment-related criteria
included the lack of receipt of specified lines of therapy, eg, at
least 3 prior lines of therapy, or patients not refractory to
protocol-specified treatments required for enrollment. Patients
who did not meet the respective protocol-specified eligibility
criteria requirements for active infection, prior malignancy, HIV
or hepatitis virus, or contraception requirements were catego-
rized under the respective individual categories. All other
eligibility criteria, including the required Eastern Cooperative
Oncology Group performance status, ability to provide
informed consent, etc, were categorized under other inclusion/
exclusion criteria. Patients who withdrew after screening were
categorized under the group called patient decision. If more
than 1 reason for ineligibility was listed for an individual patient,
it was counted separately within the individual ineligibility
categories.

The demographic characteristics of all screened patients and
their eligibility were summarized in the pooled population.
We calculated the ineligibility rate as the percentage of
patients who were ineligible compared with the screened
population within the respective racial and ethnic subgroups.
Similar rates were calculated for patients excluded from the
trials. The reasons for ineligibility were summarized by race
and ethnicity. Only descriptive statistics were calculated
because of the small number of patients in the individual
categories of race and ethnicity. A 5% difference was
considered relevant for identifying differences in the eligi-
bility criteria between the White racial group and other racial
and ethnic groups.

Results

Sixteen trials (4 single-arm trials and 12 randomized clinical
trials) with information on race and reasons for screen failures
and ineligibility were pooled, providing a total of 9325 patients
for inclusion in this analysis (Table 1). Of these, only 12% of the
patients were screened in US sites compared with 88% in the
rest of the world. Eighty-three percent of the patients screened
were White, 7% were Asian, 4% were Black, 4% were of
unknown race, and 2% were in the “other” category (American
Indian or Alaska Native, Native Hawaiian, or other Pacific
Islander) (Figure 1). Four percent of the patients screened
reported Hispanic ethnicity, 71% reported non-Hispanic, and
ethnicity was unknown for 25% (Figure 2).

Of the 9325 patients who were screened, 17% (n = 1614; range
2%-16%) were categorized as ineligible (Table 1). Of the 1614
patients, 14% were not enrolled and identified as excluded, and
3% were enrolled and identified as having protocol violations.
Ineligibility rates were higher among Black patients (24%) and
racial subgroups classified as other (23%) than among White
patients (17%). Numerically higher rates of Black patients, other,
and unknown racial subgroups compared with White patients
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Table 1. Demographic characteristics of screened patients in the pooled data set

Ineligible
N = 1614
Excluded Protocol violations Eligible Total screened
N = 1342 N = 272 N = 7711 N = 9325
n (%) n (%) n (%) n (%)
Age, median (range, y) 69 [26, 92] 67 [40, 91] 67 [28, 93] 67 [26, 93]
Age category
<65y 416 (36) 112 (41) 3133 (41) 3661 (40)
>65 to <75 445 (39) 110 (41) 3186 (41) 3741 (41)
>75 294 (25) 49 (18) 1389 (18) 1732 (19)
Sex
Female 615 (46) 140 (51) 3460 (45) 4215 (45)
Male 727 (54) 132 (49) 4251 (55) 5110 (55)
Race
White 1118 (83) 220 (81) 6449 (84) 7787 (84)
Black 60 (4) 28 (10) 274 (4) 362 (4)
Asian 71 (5) 2(1) 556 (7) 629 (7)
Native Hawaiian or other Pacific Islander 0 (0) 0 (0) 10 (<1) 10 (<1)
American Indian or Alaskan Native 2 (0) 0 (0) 4 (<1) 6 (<1)
Unknown 64 (5) 11 (4) 298 (4) 373 (4)
Other 27 (2) 11 4) 120 (2) 158 (2)
Ethnicity
Hispanic or Latino 63 (5) 7 (3) 278 (4) 348 (4)
Not Hispanic or Latino 946 (70) 142 (52) 5531 (72) 6619 (71)
Unknown 333 (25) 123 (45) 1902 (25) 2358 (25)
Region 301 (22) 24 (9) 795 (10) 1120 (12)
us 301 (22) 24 (9) 795 (10) 1120 (12)
RoW 1041 (78) 248 (91) 6916 (90) 8205 (88)
Trial
1 0(0) 11 (4) 918 (12) 929 (10)
2 0(0) 18 (7) 460 (6) 478 (5)
3 45 (3) 11 (4) 123 (2) 179 (2)
4 33(2) 6 (2) 103 (1) 142 (2)
5 125 (9) 16 (6) 553 (7) 694 (7)
6 99 (7) 30 (11) 468 (6) 597 (6)
7 181 (13) 11 (4) 696 (9) 888 (10)
8 215 (16) 15 (6) 722 (9) 952 (10)
9 0(0) 14 (5) 708 (9) 722 (8)
10 115 (9) 24 (9) 622 (8) 761 (8)
11 40 (3) 0(0) 117 (2) 157 (2)
12 139 (10) 4(1) 451 (6) 594 (6)
13 140 (10) 0(0) 646 (8) 786 (8)
14 46 (3) 12 (4) 114 (1) 172 (2)
15 0(0) 86 (32) 232 (3) 318 (3)
16 164 (12) 14 (5) 778 (10) 956 (10)

RoW, rest of world.

DIVERSITY IN MULTIPLE MYELOMA CLINICAL TRIALS
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Figure 1. Population in MM clinical trials based on
race. The figure depicts the percentage of patients
screened, enrolled, or excluded based on their race.
Enrolled patients included eligible patients and those
who were ineligible but enrolled as those with protocol
violations. Percentages are based on the total denomi-
nator for each group.

were excluded, but the difference was <5%. The Asian racial
subgroup had the lowest trial ineligibility and exclusion rate
among the racial subgroups (11%). The ineligibility and
excluded rates were not different based on ethnicity (Table 2).

O White [ Black [ | Asian | | Other [] Unknown

[0 Hispanic or Latino  [[] Not Hispanic or Latino

[ Unknown ethnicity
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The reasons for trial ineligibility for the total analysis population
and for each race category are displayed in Table 3. Among the
total population screened in the 16 trials, failure to meet
disease-related criteria (25%) was the most common reason for

Figure 2. Population in MM clinical trials based on
ethnicity. The figure depicts the percentage of patients
screened, enrolled, or excluded based on their ethnicity.
Enrolled patients included eligible patients and those
who were ineligible but enrolled as those with protocol
violations. Percentages are based on the total denomi-
nator for each group.
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Table 2. Trial patients by race and ethnicity

Not
Unknown Hispanic or Hispanic Unknown
White Black Asian Other race Latino or Latino ethnicity
Total N=7787 N=362 N=629 N=174 N = 373 N = 348 N = 6619 N = 2358
screened N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Ineligible 1338 (17) 88 (24) 73 (12) 40 (23) 75 (20) 70 (20) 1088 (16) 456 (19)
Excluded 1118 (14) 60 (17) 71(11) 29 (17) 64 (17) 63 (18) 946 (14) 333 (14)

Ineligibility compared with screened population by race and ethnicity.

*Other includes 2 American Indian and Alaskan Native patients.

ineligibility. Failure to meet protocol-specific hematologic lab-
oratory criteria (19%), followed by failure to meet treatment-
related criteria (18%), was the most common reason for ineli-
gibility among Black patients. Failure to meet disease-related
criteria was the most common reason for ineligibility among
White (28%) and Asian (29%) patients. Disease-related criteria
was the most common reason for trial ineligibility in both His-
panic (21%) and non-Hispanic (27%) patients.

Comparing the reasons for trial ineligibility for Black patients vs
the White subgroup, a higher percentage of Black patients
failed to meet treatment-related (17%) and hematology
laboratory-related (19%) eligibility criteria than White patients
(12% and 10%, respectively). The rate of ineligibility in the
unspecified category by the laboratory was lower among Black
patients (9%) than among White patients (15%).

An exploratory analysis of the eligibility criteria of the enrolled
patients, despite being ineligible, was conducted. Among the
272 patients who were enrolled for protocol violations, Black
patients were most likely to be enrolled despite failing to meet
the protocol-specific hematology laboratory criteria (29%) and
unspecified laboratory criteria (21%), compared with 13% and
15% for White patients (Table 4). Other racial and ethnic sub-
group results have not been reported because of the very small
number of patients enrolled as protocol violations.

Discussion

Underrepresentation of racial and ethnic groups in cancer
clinical trials has been reported previously in multiple studies
analyzing racial and ethnic representation in FDA approvals in
oncology.?%??

In our analysis, consistent with previously reported analyses,
screening for trial eligibility was substantially lower across
all racial and ethnic minority subgroups compared with
White patients. Although the incidence of MM in African
American people is twice that of White people in the US
patient population, only 4% of the patients screened for trial
eligibility in our pooled analysis were Black, whereas 84%
were White.

Based on our review, this is the first study to evaluate specific
trial eligibility criteria as a potential barrier to enrollment of
underrepresented racial and ethnic subgroups in MM clinical
trials.

DIVERSITY IN MULTIPLE MYELOMA CLINICAL TRIALS

Ineligibility rates were higher among Black patients than among
other racial subgroups. Racial differences were noted in the
specific eligibility criteria. Black patients were more likely to be
ineligible for a trial because of failure to meet the hematology
laboratory criteria and protocol-specified treatment-related
criteria. The higher rates of ineligibility due to hematologic
laboratory criteria and failure to meet treatment-related criteria
for Black patients are not surprising. Evidence from the litera-
ture suggests that racial differences exist in neutrophil counts
(benign neutropenia), and the threshold for normal neutrophil
counts may be lower in Black people than in White people.”?
Rates of anemia have also been reported to be higher in
African American patients with MM than in White patients.”
Broad exclusion of patients, primarily based on absolute
values of hematology lab tests, may contribute to the under-
representation of Black patients in MM clinical trials.

Prior studies in patient populations with MM have identified dif-
ferences in access and receipt of therapies by race and
ethnicity®”® In a study that evaluated 639 patients with newly
diagnosed MM from the Multiple Myeloma Research Foundation
CoMMpeass registry, African American patients were less likely to
receive standard triplet therapies (alkylator, proteasome, or
immunomodulatory based) and first-line autologous stem cell
transplant compared with White patients.?® Clinical trials
designed to support regulatory approval of an indication in a
particular patient population often include eligibility criteria
requiring a minimum number of prior lines of therapy or receipt of
specific therapies. Because Black patients might not have
received the specified treatments for enrollment, a delay in
receipt or lack of receipt of a standard of care therapy, such as
that described in the Multiple Myeloma Research Foundation
CoMMpass registry study, can result in ineligibility and increase
racial disparities in clinical trial enrollment, which in tumn reduces
the evidence to offer new therapies to racial and ethnic minority
groups, propagating a cycle.

Stringent eligibility criteria requirements for normal or adequate
organ function (eg, renal, hepatic, and cardiac) and minimal
comorbidities have previously been reported as a potential bar-
rier to enrollment of racial and ethnic minority groups in cancer
clinical trials. In a single-center study evaluating 235 African
American individuals who were consecutively diagnosed with
cancer, 17% were ineligible for treatment trials because of pres-
ence of comorbidities. However, this study did not report on
other races or ethnicity.’® In the National Cancer Institute’s
Community Cancer Center Program, a higher proportion of
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Table 3. Ineligibility criteria by race and ethnicity

L ETSY Ethnicity
Hispanic or Not Hispanic or
White N = Black Asian Other* Unknown Latino Latino Unknown
1338 N=88 N=73 N=40 N=75 N=70 N = 1088 N = 456
Reasons for ineligibility n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Disease related 431 (27) 368 (28) 16 (18) [ 21 (29) 9 (22) 17 (23) 15 (21) 291 (27) 125 (27)
Failure to meet treatment related criteria 195 (12) 167 (12) 15 (17) 4(5) 3(8) 6(8) 7 (10) 136 (12) 52 (11)
Received restricted investigational drugs or chemotherapy 75 (5) 63 (5) 5 (6) 23 1(2) 4(5) 6(9) 40 (4) 29 (6)
within time period
Hepatic function 12 (1) 10 (1) NA 1(1) 1(2) NA NA 6 (1) 6(1)
Renal function 52 (3) 44 (3) 4 (5) 1(1) 1(2) 23 NA 39 (4) 13 @)
Cardiac function 73 (5) 63 (5) 33 4.(5) 1(2) 2(3) 3(4) 42 (4) 28 (6)
Pulmonary function 37 (2) 33 (2) NA 2(3) NA 2(3) 4 (6) 31 (3 2 (<)
Hematology laboratory criteria 171 (11) 132 (10) 17 (19) 8 (11) 6 (15) 8 (11) 23 76 (7) 93 (20)
Unspecified laboratory criteriat 248 (15) 197 (15) 8(9) 14 (19) 5(12) 24 (32) 10 (14) 162 (15) 76 (17)
Active infection 25 (2) 21 (2) 1(1) NA 3(8) NA NA 15 (1) 10 (2)
HIV or hepatitis virus 31 (2) 27 (2) 3@ 1(1) NA NA 1(1) 20 (2) 10 (2)
Preexisting neuropathy 7 (<1) 6 (0) 1(1) NA NA NA NA 5(0) 2 (<1)
Prior malignancy 31 (2) 26 (2) 1(1) 2(3) 2 (5) NA 1(1) 22 (2) 8 (2)
Contraception related 67 (4) 58 (4) 3@ 4(5) 1(2) 1(1) NA 50 62 (14)
Other |E exclusions 274 (17) 228 (17) 18 (20) [ 12 (16) 12 (30) 4 (5) 8 (11) 109 (10) 157 (34)
Patient decision 81 (5) 69 (5) 6(7) 3 (4) 12 2 (3) 6(9) 68 (6) 7 (2)
Missing 84 (5) 63 (5) 3@ 10 (14) 2(5) 6 (8) 9 (13) 62 (6) 13 (3)

A patient may contribute to more than 1 reason for screen failure.
IE, inclusion/exclusion.
*Other includes 2 American Indian and Alaskan Native patients.

FIncludes combined hematologic, renal, and hepatic function criteria.
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Table 4. Reasons enrolled as protocol deviations

Total White Black Asian Other  Unknown

N=272 N=220 N=28 N=2 N=11 N=11
Reasons for ineligibility n (%) n (%) n (%) n (%) n (%) n (%)
Disease related 41 (15) 35 (16) 2(7) 0 4 (36) NA
Failure to meet treatment related criteria 44 (16) 37 (17) 3(11) 1 (50) 19 2 (18)
Received restricted investigational drugs or chemotherapy within 29 (11) 22 (10) 5(18) 0 0 2 (18)

time period
Hepatic function 5(2) 5(2) 0 0 0 0
Renal function 11 (4) 7 (3) 3(11) 0 0 19
Cardiac function 16 (6) 14 (6) 0 0 0 2 (18)
Pulmonary function 11 (4) 11 (5) 0 0 0 0
Hematology laboratory criteria 37 (14) 29 (13) 8 (29) 0 0 0
Unspecified laboratory criteria 45 (17) 33 (15) 6 (21) 1 (50) 19) 4 (36)
Active infection 17 (6) 14 (6) 1(4) 0 2 (18) 0
HIV or hepatitis virus 7 (3) 7 (3) 0 0 0 0
Pre-existing neuropathy 2 (1) 2 (1) 0 0 0 0
Prior malignancy 9 (3 6 (3) 1(4) 0 2 (18) 0
Contraception related 1(<1) 1(<1) 0 0 0 0
Other IE exclusions 14 (5) 11 (5) 2(7) 0 19 0
IE, inclusion/exclusion.
non-Hispanic Black individuals evaluated for breast, colorectal, Limitations

and genitourinary trials did not meet the eligibility criteria for
enrollment due to comorbidities compared with the other racial
groups.'” In our study, except for the hematology laboratory
criteria, screen failure reasons for other organ function criteria
(renal and hepatic function) and comorbid conditions (ie, cardiac
and pulmonary function, active infection, hepatitis, and HIV) did
not differ among the racial groups; however, the data were
limited by the small number of patients within each racial group
other than White people.

A unique aspect of our study is the analysis of patients who
were enrolled despite meeting the eligibility criteria. Notably,
although 24% of Black patients were initially assessed as ineli-
gible, 17% were ultimately excluded from trial enrollment. Black
patients assessed as ineligible due to hematologic laboratory
criteria were more likely to be enrolled for protocol violations.
This finding suggests that physicians may be factoring in racial
and ethnic differences in hematologic laboratory values when
considering these patients for inclusion in trials. Although this is
encouraging, it relies on individual investigator discretion and
may not be sufficient to eliminate racial disparities in enroll-
ment. Clinical trial eligibility criteria should likely consider
potential variations in laboratory values that occur because of
variations in race or ethnicity and consider broadening the
eligibility criteria for hematologic function.?’

DIVERSITY IN MULTIPLE MYELOMA CLINICAL TRIALS

Several limitations of this study should be considered when
interpreting the results. There was a lack of granularity regarding
failure to meet hematologic eligibility criteria, for example, limiting
the ability to discern whether a patient was ineligible due to not
meeting a minimum neutrophil count level vs a platelet level.
Some trial data sets only captured ineligibility due to broad lab-
oratory criteria and did not separately capture hematologic labo-
ratory criteria from renal and hepatic laboratory criteria. This lack of
granularity may have contributed to the lack of racial differences in
ineligibility based on the organ function criteria. There were few
patients enrolled with Hispanic ethnicity and a high percentage of
patients of unknown ethnicity, which limited the ability to analyze
differences in eligibility criteria by ethnicity. Furthermore, patient
race and ethnicity are captured in clinical trial CRFs, which may not
be sufficiently designed to capture multiracial or multiethnic cat-
egories. Despite pooling data from 16 registrational trials that
supported the approval of new therapies or new indications of
MM, the number of patients in racial and ethnic subgroups
screened for trial enrollment was very low; eg, <5% of Black and
Hispanic patients with MM were screened. Hence, a robust sta-
tistical analysis for reasons for screen failure could not be con-
ducted and the results are descriptive in nature and should be
considered hypothesis generating. The small numbers also pre-
cluded the assessment of potential differences in reasons for
ineligibility based on lines of therapy and region.
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Conclusions

Our analysis of MM clinical trials suggests that certain protocol-
specific eligibility criteria may contribute to racial and ethnic
disparities in enrollment to MM clinical trials. The FDA has several
ongoing initiatives and has published several guidance docu-
ments with specific strategies to enhance diversity within clinical
trials and to increase the representation of traditionally under-
represented patient populations in cancer clinical trials.”® To
facilitate the inclusion of patient populations that will ultimately
receive cancer therapies, the FDA has also provided guidance to
broaden eligibility criteria in oncology clinical trials.”” Designing
cancer clinical trials that include patients with organ dysfunction
and prior or concurrent malignancies, including this information in
the labeling, can facilitate the safe and effective use of these
products across a broader patient population, likely to use the
drug in clinical practice. In addition, investigators should consider
racial differences in hematologic laboratory values when defining
the eligibility criteria in cancer clinical trials.

However, although trial-level eligibility criteria could be a
potential barrier to the enrollment of patients when looking at
the rates of patients who were enrolled despite initially failing to
meet the eligibility criteria in our study, the rates were similar
across racial subgroups. The proportion of ineligible Black
patients who were ultimately enrolled was higher than the pro-
portion of White/Other patients that were ineligible but enrolled.
This observation, along with the low screening rates for the
underrepresented racial subgroups in our study, indicates that
other factors, including individual patient-level barriers and
system-level barriers, may influence trial enroliment.®® Given the
multiple factors that may contribute to the underrepresentation
of racial and ethnic groups in clinical trials, broad stakeholder
collaboration to address other factors, in addition to broadening
eligibility criteria, is needed to address disparities. A recent
FDA viewpoint paper’' outlining a framework for increasing
diversity in clinical trials is an important step in this direction and
potentially facilitates future enrollment strategies for underrep-
resented racial and ethnic subgroups. More recently, the FDA

The FDA guidance recommends sponsors developing medical
products to prospectively define a plan that includes but is not
limited to enrollment goals for underrepresented racial and
ethnic study populations and study design features that will allow
for an assessment of safety and effectiveness during the entire
clinical development of the product.

Authorship

Contribution: B.K,, L.L.F., A.B.,RE., V.B.,,E.P,, T.G., M.R.T.,R.P,, LF.-A,,
and N.G. collected the data and wrote and reviewed the manuscript.

Conflict-of-interest disclosure: L.L.F. is an employee of Cota Health care
Inc and owns stock in the company.The remaining authors declare no
competing financial interests.

The current affiliation for L.L.F. is Cota Healthcare, New York, NY.

The current affiliation for T.G. is T Gwise Consulting LLC, St. Petersburg,
FL.

ORCID profiles: L.L.F., 0000-0002-5986-3885; A.B., 0000-0002-9372-
415X; L.F.-A., 0000-0001-7328-7813.

Correspondence: Bindu Kanapuru, Center for Drug Evaluation and
Research, US Food and Drug Administration, 10903 New Hampshire
Ave, Silver Spring, MD 20993; email: bindu.kanapuru@fda.hhs.gov.

Footnotes

Submitted 11 October 2022; accepted 27 February 2023; prepublished
online on Blood First Edition 4 May 2023. https://doi.org/10.1182/
blood.2022018657.

Contact the corresponding author for any data requests: Bindu Kana-
puru (bindu.kanapuru@fda.hhs.gov).

There is a Blood Commentary on this article in this issue.

The publication costs of this article were defrayed in part by page
charge payment. Therefore, and solely to indicate this fact, this article is
hereby marked “advertisement” in accordance with 18 USC section

published a draft guidance recommending a similar framework.*> | 1734.
REFERENCES Smith CJ, Ambs S, Landgren O. Biological patients have superior survival compared
1. Siegel RL, Miller KD, Fuchs HE, Jemal A. determinants of health disparities in multiple to white patients with multiple myeloma:
Cancer statistics, 2022. CA Cancer J Clin. myeloma. Blood Cancer J. 2018;8(9):85. a VA study. Blood. 2019;133(24):
2022;72(1):7-33. ) _ o ] 2615-2618.
Kim K, Lee JH, Kim JS, et al. Clinical profiles
2. Howlader N, Noone AM, Krapcho M, et al., of multiple myeloma in Asia-an Asian 10. National Cancer Institute. Surveillance,
eds. SEER Cancer Statistics Review. National Myeloma Network study. Am J Hematol. epidemiology, and end results (SEER)
Cancer Institute, 1975-2018. based on 2014;89(7):751-756. program. Myeloma: U.S. 5-year age-adjusted
November 2020 SEER data submission, mortality rates, 2016-2020. Accessed 10
posted to the SEER web site, April 2021. Ailawadhi S, Parikh K, Abouzaid S, et al. October 2022. https://seer.cancer.gov/
National Cancer Institute, Bethesda, MD. Racial disparities in treatment patterns and statistics-network/explorer/
Accessed 10 October 2022. https://seer. outcomes among patients with multiple o
cancer.gov/cst/1975_2018/ myeloma: a SEER-Medicare analysis. Blood 11. Durant RW, Wenzel JA, Scarinci IC, et al.
Adv. 2019:3(20):2986-2994. Perspectives on barriers and facilitators to
3. Bhatnagar V, Gormley N, Kazandjian D, et al. minority recruitment for clinical trials among
FDA analysis of racial demographics in Schriber JR, Hari PN, Ahn KW, et al. Hispanics cancer center leaders, investigators, research
multiple myeloma trials [abstract]. Blood. have the lowest stem cell transplant staff, and referring clinicians: enhancing
2017;130(suppl 1):4352. utilization rate for autologous hematopoietic minority participation in clinical trials
cell transplantation for multiple myeloma in (EMPaCT). Cancer. 2014;120(0 7):1097-1105.
4. Duma N, Azam T, Riaz IB, Gonzalez-Velez M, the United States: a CIBMTR report. Cancer.
Ailawadhi S, Go R. Representation of 2017;123(16):3141-3149. 12. Gross CP, Filardo G, Mayne ST, Krumholz HM.
minorities and elderly patients in multiple The impact of socioeconomic status and race
myeloma Clinical Trials. Oncologist. 2018; Fillmore NR, Yellapragada SV, Ifeorah C, on trial participation for older women with
23(9):1076-1078. et al. With equal access, African American breast cancer. Cancer. 2005;103(3):483-491.

242 @ blood® 20 JULY 2023 | VOLUME 142, NUMBER 3

KANAPURU et al

20z ey 8z uo ysanb Aq ypd-urew-2G9810-220Z-PIA POOIA/9EEFI0T/SEZ/E/CY L /HPd-o1E/POO|gAeU sUOREDIqNdysE//:d)Y WOl papeojumoq


http://orcid.org/0000-0002-5986-3885
http://orcid.org/0000-0002-9372-415X
http://orcid.org/0000-0002-9372-415X
http://orcid.org/0000-0001-7328-7813
mailto:bindu.kanapuru@fda.hhs.gov
https://doi.org/10.1182/blood.2022018657
https://doi.org/10.1182/blood.2022018657
mailto:bindu.kanapuru@fda.hhs.gov
http://www.bloodjournal.org/content/142/3/212
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref1
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref1
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref1
https://seer.cancer.gov/csr/1975_2018/
https://seer.cancer.gov/csr/1975_2018/
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref3
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref3
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref3
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref3
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref4
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref4
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref4
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref4
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref4
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref5
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref5
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref5
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref6
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref6
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref6
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref6
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref7
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref7
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref7
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref7
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref7
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref8
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref9
https://seer.cancer.gov/statistics-network/explorer/
https://seer.cancer.gov/statistics-network/explorer/
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref11
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref12
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref12
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref12
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref12

13.

14.

15.

16.

17.

18.

19.

DIVERSITY IN MULTIPLE MYELOMA CLINICAL TRIALS

Fehrenbacher L, Ackerson L, Somkin C.
Randomized clinical trial eligibility rates for
chemotherapy (CT) and antiangiogenic
therapy (AAT) in a population-based cohort of
newly diagnosed non-small cell lung cancer
(NSCLC) patients. J Clin Orthod. 2009;
27(15_suppl):6538.

Go RS, Frisby KA, Lee JA, et al. Clinical trial
accrual among new cancer patients at a
community-based cancer center. Cancer.
2006;106(2):426-433.

Sedrak MS, Mohile SG, Sun V, et al. Barriers
to clinical trial enrollment of older adults with
cancer: a qualitative study of the perceptions
of community and academic oncologists.

J Geriatr Oncol. 2020;11(2):327-334.

Adams-Campbell LL, Ahaghotu C, Gaskins M,
et al. Enrollment of African Americans onto
clinical treatment trials: study design barriers.
J Clin Oncol. 2004,22(4):730-734.

Langford AT, Resnicow K, Dimond EP, et al.
Racial/ethnic differences in clinical trial
enrollment, refusal rates, ineligibility, and
reasons for decline among patients at sites in
the National Cancer Institute’s Community
Cancer Centers Program. Cancer. 2014;
120(6):877-884.

Penberthy L, Brown R, Wilson-Genderson M,
Dahman B, Ginder G, Siminoff LA. Barriers to
therapeutic clinical trials enrollment: differences
between African-American and white cancer
patients identified at the time of eligibility
assessment. Clin Trials. 2012;9(6):788-797.

U.S. Food and Drug Administration. Collection
of Race and Ethnicity Data in Clinical Trials
Guidance for Industry and Food and Drug
Administration Staff. Accessed 21 January
2022. https://www.fda.gov/regulatory-
information/search-fda-guidance-documents/
collection-race-and-ethnicity-data-clinical-trials

20

21.

22.

23.

24.

25.

26.

27.

. Merenda C. Racial/Ethnic composition of

study participants in FDA-approved oncology
new molecular entities, 2006-2008. J Nat/
Med Assoc. 2012;104(9-10):430-435.

Dickmann LJ, Schutzman JL. Racial and
ethnic composition of cancer clinical drug
trials: how diverse are we? Oncologist. 2018;
23(2):243-246.

U.S. Food and Drug Administration. Drug
trials snapshot 2020 summary report.
Accessed 21 January 2022. https://www.fda.
gov/media/145718/download

Hsieh MM, Tisdale JF, Rodgers GP, Young NS,
Trimble EL, Little RF. Neutrophil count in
African Americans: lowering the target cutoff to
initiate or resume chemotherapy? J Clin Oncol.
2010;28(10):1633-1637.

Ailawadhi S, Jacobus S, Sexton R, et al.
Disease and outcome disparities in multiple
myeloma: exploring the role of race/ethnicity
in the Cooperative Group clinical trials. Blood
Cancer J. 2018;8(7):67.

Bhatnagar V, Wu Y, Goloubeva O, et al.
Disparities in black and white patients with
multiple myeloma referred for autologous
hematopoietic transplantation: a single center
study. Cancer. 2015;121(7):1064-1070.

Derman BA, Jasielec J, Langerman SS,
Zhang W, Jakubowiak AJ, Chiu BCH. Racial
differences in treatment and outcomes in
multiple myeloma: a multiple myeloma
research foundation analysis. Blood Cancer J.
2020;10(8):80.

Spira Al, Stewart MD, Jones S, et al.
Modernizing clinical trial eligibility criteria:
recommendations of the ASCO-Friends of
cancer research laboratory reference ranges

28.

29.

30.

31.

32.

and testing intervals work group. Clin Cancer
Res. 2021;27(9):2416-2423.

U.S. Food and Drug Administration.
Enhancing the diversity of clinical trial
populations — eligibility criteria, enrollment
practices, and trial designs guidance for
industry. Accessed 21 January 2022. https://
www.fda.gov/regulatory-information/search-
fda-guidance-documents/enhancing-
diversity-clinical-trial-populations-eligibility-
criteria-enrollment-practices-and-trial

U.S. Food and Drug Administration.
Cancer clinical trial eligibility criteria:
patients with organ dysfunction or prior or
concurrent malignancies. Accessed 21
January 2022. https://www.fda.gov/
regulatory-information/search-fda-guidance-
documents/cancer-clinical-trial-eligibility-
criteria-patients-organ-dysfunction-or-prior-
or-concurrent

Hamel LM, Penner LA, Albrecht TL, Heath E,
Gwede CK, Eggly S. Barriers to clinical trial
enrollment in racial and ethnic minority
patients with cancer. Cancer Control. 2016;
23(4):327-337.

Fashoyin-Aje L, Beaver JA, Pazdur R.
Promoting inclusion of members of racial and
ethnic minority groups in cancer drug
development. JAMA Oncol. 2021;7(10):
1445-1446.

U.S. Food and Drug Administration. Diversity
plans to improve enrollment of participants from
underrepresented racial and ethnic populations
in clinical trials; draft guidance for industry.
Accessed 19 August 2022. https://www.fda.
gov/regulatory-information/search-fda-
guidance-documents/diversity-plans-improve-
enrollment-participants-underrepresented-
racial-and-ethnic-populations

€ blood” 20 JULY 2023 | VOLUME 142, NUMBER 3 243

%20z Ae 8z uo 3senb Aq jpd-urew-,G9810-220Z-PId_ POOIA/9EEYIOT/SET/E/CY | /Pd-BIoE/POO|qAU"SUOHEDlgNdYsE//:d}Yy WOl papeojumog


http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref13
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref14
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref14
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref14
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref14
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref15
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref15
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref15
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref15
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref15
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref16
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref16
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref16
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref16
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref17
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref18
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/collection-race-and-ethnicity-data-clinical-trials
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/collection-race-and-ethnicity-data-clinical-trials
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/collection-race-and-ethnicity-data-clinical-trials
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref20
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref20
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref20
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref20
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref21
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref21
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref21
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref21
https://www.fda.gov/media/145718/download
https://www.fda.gov/media/145718/download
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref23
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref23
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref23
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref23
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref23
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref24
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref24
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref24
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref24
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref24
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref25
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref25
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref25
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref25
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref25
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref26
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref27
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-trial
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cancer-clinical-trial-eligibility-criteria-patients-organ-dysfunction-or-prior-or-concurrent
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cancer-clinical-trial-eligibility-criteria-patients-organ-dysfunction-or-prior-or-concurrent
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cancer-clinical-trial-eligibility-criteria-patients-organ-dysfunction-or-prior-or-concurrent
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cancer-clinical-trial-eligibility-criteria-patients-organ-dysfunction-or-prior-or-concurrent
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cancer-clinical-trial-eligibility-criteria-patients-organ-dysfunction-or-prior-or-concurrent
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref30
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref30
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref30
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref30
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref30
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref31
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref31
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref31
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref31
http://refhub.elsevier.com/S0006-4971(23)01092-3/sref31
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/diversity-plans-improve-enrollment-participants-underrepresented-racial-and-ethnic-populations
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/diversity-plans-improve-enrollment-participants-underrepresented-racial-and-ethnic-populations
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/diversity-plans-improve-enrollment-participants-underrepresented-racial-and-ethnic-populations
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/diversity-plans-improve-enrollment-participants-underrepresented-racial-and-ethnic-populations
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/diversity-plans-improve-enrollment-participants-underrepresented-racial-and-ethnic-populations

	Eligibility criteria and enrollment of a diverse racial and ethnic population in multiple myeloma clinical trials
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusions

	Authorship
	References


