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African Americans (AAs) have a higher incidence of multiple myeloma (MM) than White

patients. Mortality is also higher in AAs compared with White patients. AAs more

commonly have immunoglobulin H translocations t(11;14) and t(14;16) compared with

White patients. We sought to characterize the demographic representation in MM

clinical trials and evaluate outcomes based on race and ethnicity. We conducted a pooled

analysis of all trials submitted to the US Food and Drug Administration (FDA) to support

approval of a MM therapeutic between 2006 and 2019. Demographic characteristics were

analyzed descriptively. An age-adjusted stratified Cox regression model was used to

evaluate the relationship between time-to-event outcomes and race and ethnicity.

Nineteen global trials comprising 10 157 patients were pooled. White, Asian, and Black

patients comprised 84%, 7%, and 4% of the dataset, respectively; Hispanic patients

comprised 4%. The age-adjusted overall survival hazard ratio (HR) for Black compared

with White patients was 0.89 (95% confidence interval [CI], 0.75-1.05). The age-adjusted

HR for US Black vs US White patients was 0.82 (95% CI, 0.66-1.02). For rest-of-world

(RoW) Black vs RoW White patients, the HR was 1.31 (95% CI, 0.97-1.77). Black and

Hispanic patients were underrepresented in the trials supporting FDA approval of MM

drugs. Black patients were primarily enrolled in the United States. Outcomes in US

patients were more favorable compared with those in patients in the RoW. Given the

higher incidence of MM in AAs and the different disease characteristics, efforts should be

made to improve representation of AAs in MM clinical trials.

Introduction

Multiple myeloma (MM) is a malignancy characterized by clonal expansion of plasma cells in the bone
marrow and overproduction of monoclonal immunoglobulins, leading to impaired hematopoiesis, bone
destruction, and renal failure. MM is the second most common hematologic malignancy in the United
States, with an estimated 32110 new cases of MM in 2019 and 12960 deaths resulting from the
disease.1
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Key Points

� Black and Hispanic
patients are
underrepresented in
global MM clinical
trials.

� Black patients
enrolled in the United
States had better
survival outcomes
compared with those
enrolled in the RoW.
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African Americans (AAs) are disproportionately affected by MM.
Data from the National Cancer Institute Statistics, Epidemiology,
and End Results Program have consistently shown a higher inci-
dence of MM among AAs. Most recently, in 2019, it was estimated
that per 100 000 individuals, there would be 15.8 new cases of
MM among AAs, compared with 6.9 cases among White patients.1

Although patient outcomes in MM have improved in the early 21st
century,2-4 disparities exist among different racial and ethnic groups,
both in the United States and worldwide.5-8 The underlying reason
for the disparity is likely multifactorial. Differences in incidence, dis-
ease biology, comorbid conditions, access to care, and access to
novel treatments or clinical trials may all influence outcomes and
contribute to the observed disparities.

AAs have a higher risk of MM and the precursor condition monoclo-
nal gammopathy of undetermined significance compared with White
individuals.9,10 A study in Ghana found a rate of monoclonal gamm-
opathy of undetermined significance comparable to that seen in
AAs, suggesting a possible genetic susceptibility.11 Age at onset
affects prognosis for patients with MM, with younger patients gener-
ally having better outcomes compared with older patients. MM
occurs at a younger median age in AA patients compared with
White patients.7,12,13 There is also evidence to suggest that there
are differences in disease biology between people of different races,
including an increase in the rate of immunoglobulin A disease
among Africans and people of African descent,9 and differences in
cytogenetics and molecular alterations between AAs and White
individuals.14-16 Notably, translocations involving chromosome 14
(ie, t[11;14], t[14;16], and t[14;20]) occur more frequently in individ-
uals of African ancestry, and higher rates of TP53 mutation have
been observed among White individuals.14,15

Differences in access to care and novel treatments have the poten-
tial to lead to differences in survival. A number of publications have
documented differences in the rate of use of autologous stem cell
transplantation (ASCT) and novel therapies among ethnic and racial
minorities,12,17 generally showing that Black and Hispanic patients
are less likely to undergo ASCT and, when they undergo ASCT,
more likely to do so later in their disease course.12,18-20 Studies
have demonstrated that AA and Hispanic patients have a longer
time from diagnosis to initiation of novel therapy compared with
White patients.7,21

When considering outcomes, several studies examining survival in
patients of African descent vs White patients have found no differ-
ence in or superior survival among the former.22-24 One study of
patients treated in the Veterans Affairs system, which closely exam-
ined the treatment administered, determined that with equal access
to treatment, AAs had improved overall survival (OS) compared with
White individuals among patients age ,65 years; however, this was
not observed in older patients (ie, age $65 years).22 The same
study found that there was a slight but statistically significant differ-
ence in the type of novel agent used for induction, with White
patients more likely to receive thalidomide and AA patients more
likely to receive a combination of lenalidomide and bortezomib dur-
ing the induction period.

Although fewer studies are available documenting survival for other
racial or ethnic populations, a Statistics, Epidemiology, and End
Results Program–based analysis demonstrated that Hispanics had

a younger age at diagnosis and worse median OS compared with
White patients.25

Based on these differences observed in disease biology and previ-
ous observations of underrepresentation of racial and ethnic minori-
ties in clinical trials of MM,26 we sought to evaluate representation
and outcomes in MM clinical trials used to support drug approvals
in the United States. Given the greater incidence of MM in AAs
compared with White patients, and previous disparities highlighted
between these groups, this study primarily focuses on a comparison
of MM outcomes between these 2 groups and, to a lesser extent,
characterization of outcomes in patients with Hispanic ethnicity.

Methods

Selection criteria

This study was conducted with clinical trial data submitted to the
US Food and Drug Administration (FDA) between 2006 and 2019.
FDA internal databases were queried for all pivotal clinical trials sub-
mitted during this timeframe that were submitted in support of
approval of a MM drug. Trials that did not collect racial data were
excluded from the analysis.

Study measures

Baseline demographic characteristics (ie, age, sex, race, ethnicity,
and country) and baseline patient and disease characteristics (ie,
prior ASCT, prior lines of therapy, and Eastern Cooperative Oncol-
ogy Group performance status) were collected and standardized in
the pooled data set. Missing demographic and patient parameters
were coded as unknown.

Outcome measures of overall response rate (ORR), progression-
free survival (PFS), and OS, as defined within the individual trials,
were also collected. Data cutoffs for these outcome measures
matched the information included in the US prescribing information.

Of note, in this article, the term AAs is used to refer to Black
patients enrolled in US trials. Other terminology may be used when
referring to other source material.

Statistical methods

Association of demographic characteristics, race (Black or Asian vs
White as reference), ethnicity (Hispanic or unknown vs not Hispanic
as reference), and region (United States vs rest of world [RoW])
with the time-to-event outcomes PFS and OS was assessed using
individual Cox proportional hazards models adjusting for age as a
covariate. Separate models were used to study the subgroup analy-
sis of race and ethnicity by region (United States and RoW). The
models were stratified by individual study identifiers to account for
within-trial heterogeneity. Similarly, the association between ORR
and demographic characteristics was explored using binary out-
come logistic regression models, stratified by study and adjusted for
age as a covariate. Kaplan-Meier plots were used to provide esti-
mates of the median survival times. Because of the small number of
patients in the other race categories, the efficacy analysis is pre-
sented for White, Black, and Asian patients only. All analyses were
exploratory and did not adjust for multiplicity. Therefore, p values are
not presented for any of the comparisons.
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Results

Demographics

Race. In total, there were 10157 patients enrolled in 19 clinical
trials (4 single arm trials and 15 randomized controlled trials) that
contributed to the pooled analysis data set. Three trials included
patients with newly diagnosed MM, and the remainder enrolled
patients with relapsed or refractory MM (Table 1; data supplement).
The pooled analysis included 8535 White (84%), 693 Asian (7%),
and 405 Black patients (4%; Table 1). Race was not reported in
3% of patients in the pooled set. Four patients (0.04%) were
American Indian or Alaska Natives, and 10 patients were Native
Hawaiian or other Pacific Islander. The median age was 68 years
(IQR, 61-74) among White, 61 years (IQR, 55-69) among Black,
and 66 years (IQR, 61-73) among Asian patients (Table 2).

Ethnicity. A total of 420 patients (4%) reported Hispanic ethnic-
ity in the pooled data set. Information regarding ethnicity was not
reported for 2032 patients (20%). The median age for Hispanic
patients was 68 years (IQR, 63-73; Table 2).

Geographic representation. Among the 10 157 patients
included in the pooled data set, 1719 patients (17%) were enrolled
in the United States, compared with 8438 patients (85%) in the
RoW (Table 1). Individual countries represented in the RoW and
enrollment by trial and region are shown in Table 2 and supplemen-
tal Table 3. The median age of patients enrolled in the United States
was 64 years (IQR, 57-71), compared with 68 years (IQR, 61-74)

for patients enrolled in the RoW. The proportion of Black patients
enrolled in the United States was higher than that in the RoW (18%
vs 1%).

Observed outcomes

OS. Through an age-adjusted survival analysis, we observed that
survival in Black and Asian patients was numerically longer com-
pared with that in White patients (Figure 1A; Table 3) in this data
set. In White patients (reference population), the estimated median
OS was 47.8 months (95% CI, 46.2-49.3). In Black patients, the
estimated median OS was 63.4 months (95% CI, 47.8-94.4), with
an HR of 0.89 (95% CI, 0.75-1.05), compared with White patients.
The estimated median OS in Asian patients was 46.0 months (95%
CI, 42.3 to NE), with a HR of 0.87 (95% CI, 0.74-1.01), compared
with White patients. No differences in OS were noted in Hispanic
patients compared with non-Hispanic patients (HR, 0.9; 95% CI,
0.75-1.06).

Table 1. Demographics by region

Total

(N 5 10157)

United States

(n 5 1719)

RoW

(n 5 8438)

Age, y

Median (IQR) 68 (60-73) 64 (57-71) 68 (61-74)

,65 3771 (37) 896 (52) 2875 (34)

65-84 5646 (56) 711 (41) 4935 (58)

$85 739 (7) 112 (7) 627 (7)

Race

American Indian or Alaska Native 4 (,1) 1 (,1) 3 (,1)

Asian 693 (7) 19 (1) 674 (8)

Black 405 (4) 311 (18) 94 (1)

Native Hawaiian or other Pacific Islander 10 (,1) 3 (,1) 7 (,1)

Other 180 (2) 47 (3) 133 (2)

Unknown 330 (3) 38 (2) 292 (3)

White 8535 (84) 1300 (76) 7235 (86)

Ethnicity

Hispanic or Latino 420 (4) 95 (6) 325 (4)

Not Hispanic or Latino 7705 (76) 1275 (74) 6430 (76)

Unknown 2032 (20) 349 (20) 1683 (20)

Sex

Female 4619 (45) 748 (44) 3871 (46)

Male 5538 (55) 971 (56) 4567 (54)

Data are presented as n (%) unless otherwise indicated.
IQR, interquartile range.

Table 2. Demographics and baseline characteristics by race and

ethnicity

White

(n 5 8535)

Black

(n 5 405)

Asian

(n 5 693)

Hispanic

(n 5 420)

Age, y

Median (IQR) 68 (61-74) 61 (55-69) 66 (61-73) 68 (63-73)

,65 3025 (35) 249 (61) 281 (41) 135 (32)

65-84 4841 (57) 145 (36) 382 (55) 253 (60)

.85 668 (8) 11 (3) 30 (4) 32 (8)

Ethnicity

Hispanic or Latino 358 (4) 15 (4) 2 (0) 420 (100)

Not Hispanic or Latino 6694 (78) 288 (71) 603 (87) 0

Unknown 1483 (17) 102 (25) 88 (13) 0

Sex

Female 3864 (45) 211 (52) 311 (45) 191 (45)

Male 4671 (55) 194 (48) 382 (55) 229 (55)

Region

RoW 7235 (85) 94 (23) 674 (97) 325 (77)

United States 1300 (15) 311 (77) 19 (3) 95 (23)

ASCT

Yes 4771 (56) 123 (30) 424 (61) 231 (55)

No 3660 (43) 278 (69) 268 (39) 175 (42)

Missing 104 (1) 4 (1) 1 (0) 14 (3)

Prior lines

No* 2721 (32) 34 (8) 224 (32) 169 (40)

Yes 5814 (68) 371 (92) 469 (68) 251 (60)

ECOG†

0 3100 (36) 138 (34) 277 (40) 174 (41)

1 4409 (52) 234 (58) 334 (48) 184 (44)

$2 939 (11) 32 (7) 66 (10) 59 (14)

Missing 38 (,1) 0 (0) 2 (,1) 3 (1)

Data are presented as n (%) unless otherwise indicated.
ASCT, Receipt of autologous stem cell transplantation; ECOG, Eastern Cooperative

Oncology Group.
*No prior lines represents patients with newly diagnosed MM.
†64 patients were reported as having an ECOG of 1 or 2.
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A regional analysis of OS showed that patients in the United States
had longer survival compared with patients in the RoW, with an esti-
mated median OS of 64.7 months (95% CI, 58.4-71.9) and 45.8
months (95% CI, 44.1-47.7), respectively (HR, 0.78; 95% CI, 0.69-
0.89; Figure 1B). Among US patients, OS in Black patients was
longer than in White patients, with an estimated median OS of 81.6
months (95% CI, 63.4 to NE) and 60.4 months (95% CI, 54.7-
67.7), respectively (HR, 0.82; 95% CI, 0.66-1.02; Figure 1C). How-
ever, among patients in the RoW, Black patients had shorter survival
compared with White patients, with an estimated median OS of
34.4 months (95% CI, 23.8-54.1) and 45.7 months (95% CI, 44-
47.7), respectively (HR, 1.31; 95% CI, 0.97-1.77; Figure 1D). In the
RoW, Asian patients seemed to do better, with an estimated
median OS of 47.5 months (95% CI, 41 to NE), compared with
White patients (HR, 0.87; 95% CI, 0.74-1.02). Hispanic patients
had similar survival outcomes in comparison with non-Hispanic
patients in the United States and the RoW.

PFS. The analysis of PFS revealed no differences based on race
or ethnicity (Table 3).

ORR. The results of the analysis of ORR revealed numeric differ-
ences in response rates based on race (Table 4). The observed
ORR was 66% (95% CI, 65-67) for White, 57% (95% CI, 52-61)
for Black, and 75% (95% CI, 71-78) for Asian patients. There was
also a numeric difference in ORR for the United States vs the
RoW; ORR was 59% (95% CI, 57-62) in the United States and
67% (95% CI, 66-68) in the RoW.

Based on estimates from a study-stratified logistic regression model,
Black patients had 8% lower odds of having a response compared
with White patients (study-stratified OR, 0.92; 95% CI, 0.80-1.06).
Conversely, Asian patients had 11% higher odds of having a response
compared with White patients (OR, 1.11; 95% CI, 1.01-1.21). The
95% CIs spanned 1 for Black patients compared with White patients,
indicating no statistically significant difference in the OR.

Patients in the United States had 11% lower odds of having a
response compared with patients in the RoW (OR, 0.89; 95% CI,
0.81-0.98).

Hispanic patients had an ORR of 67% (95% CI, 68-71) overall,
73% (95% CI, 63-81) in the United States, and 65% (95% CI,
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Figure 1. Kaplan-Meier curves for OS. (A-D) OS between White, Black, and Asian racial subgroups enrolled in MM clinical trials (A), patients (all races) with MM

enrolled in the United States and RoW (B), US White, Black, and Asian racial subgroups (C), and RoW White, Black, and Asian racial subgroups (D).
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60-70) in the RoW. Among Hispanics, there was no statistically sig-
nificant difference in the OR estimated from the study-stratified
logistic regression model in the overall population or in the regions
(Table 4).

Discussion

This pooled analysis constitutes the largest analysis to date to char-
acterize the demographics and outcomes of patients enrolled in tri-
als supporting drug approvals for MM therapeutics in the United
States. Eighteen of the 19 trials included in the analysis were global
trials. Overall, US patients represented 17% of the total population
in these trials. Despite the greater incidence of MM in Black com-
pared with White patients, Black patients represented a mere 4%
of the patients in these trials. Hispanic ethnicity was reported in only
4% of patients. Although the overall percentage of Black patients
enrolled in the United States was 18%, in terms of absolute num-
bers, Black patients comprised #6% of the population enrolled in
the United States in 17 of the 19 individual trials and #10 patients
in the RoW in 18 of the 19 trials.

In general, there were no differences in the results of PFS or ORR
by race, although there was a trend toward lower ORR in Black

compared with White patients. When evaluating these results in the
context of the improvement in OS that was observed in Black
patients, there are several important considerations that may explain
this apparent discrepancy. First, it is important to consider that
although OS is an extremely important endpoint, it may be affected
by subsequent and previous therapies, given that patients with MM
are likely to receive many courses of therapy during their disease
course. Conversely, ORR is more closely tied to an assessment of
benefit from a specific therapy administered. Therefore, when com-
paring outcomes among different populations over time, there may
be discrepant results between an assessment of ORR after a spe-
cific therapy and an assessment of OS that encapsulates multiple
therapies. Additionally, OS is affected by underlying disease biology.
As has been previously reported, there are significant differences in
the underlying disease biology of MM among Black compared with
White patients. Black patients have a younger age at diagnosis
(which in itself may portend better outcome), greater incidence of
disease, and a different and more favorable cytogenetic profile.
These underlying differences may favorably affect OS, but may not
favorably affect the likelihood of response to a specific therapy. Pre-
vious studies27 have suggested this, in that 10-year relative survival
rates improved among non-Hispanic White but not in non-Hispanic
Black patients, suggesting that Black patients may not be benefiting

Table 3. Summary of OS and PFS by race, region, and ethnicity

Overall United States RoW

n (events)

Median*

(95% CI)

HR*

(95% CI) n (events)

Median*

(95% CI)

HR*

(95% CI) n (events)

Median*

(95% CI)

HR*

(95% CI)

OS

Race

White 8535 (3341) 47.8 (46.2-49.3) Ref 1300 (525) 60.4 (54.7-67.7) Ref 7235 (2816) 45.7 (44-47.7) Ref

Black 405 (146) 63.4 (47.8-94.4) 0.89 (0.75-1.05) 311 (101) 81.6 (63.4 to NE) 0.82 (0.66-1.02) 94 (45) 34.4 (23.8-54.1) 1.31 (0.97-1.77)

Asian 693 (177) 46 (42.3 to NE) 0.87 (0.74-1.01) 19 (5) 77 (43.1 to NE) 0.69 (0.28-1.68) 674 (172) 47.5 (41 to NE) 0.87 (0.74-1.02)

Region

United States 1719 (663) 64.7 (58.4-71.9) 0.78 (0.69-0.89)

RoW 8438 (3196) 45.8 (44.1-47.7) Ref

Ethnicity

Not Hispanic 7705 (2616) 53.1 (50.1-55.6) Ref 1275 (467) 71 (64.9-85.6) Ref 6430 (2149) 49 (47-51.2) Ref

Hispanic 420 (137) 58.7 (49.4-78.3) 0.9 (0.75-1.06) 95 (31) 78.3 (49.4 to NE) 0.88 (0.61-1.27) 325 (106) 58.3 (47.5 to NE) 0.9 (0.74-1.1)

Unknown 2032 (1106) 36.2 (33.9-39.2) 1.03 (0.89-1.19) 349 (165) 27.1 (20.7-46.4) 1.18 (0.82-1.7) 1683 (941) 37 (34.9-40.3) 0.91 (0.76-1.09)

PFS

Race

White 8535 (4214) 19.1 (18.4-19.6) Ref 1300 (726) 24.9 (21.2-28.1) Ref 7235 (3488) 18.7 (18.2-19.4) Ref

Black 405 (227) 16.6 (12.3-20.1) 1 (0.87-1.16) 311 (182) 17.8 (12.9-21.2) 1.02 (0.86-1.21) 94 (45) 12.3 (9.3-23.1) 1.15 (0.86-1.55)

Asian 693 (299) 18.1 (16.6-20) 1 (0.89-1.13) 19 (15) 8.9 (5.4 to NE) 1.75 (1.02-2.99) 674 (284) 18.4 (16.6-20.3) 0.97 (0.86-1.1)

Region

United States 1719 (978) 19.4 (17.3-20.5) 0.88 (0.78-0.98)

RoW 8438 (4040) 18.5 (18-19.4) Ref

Ethnicity

Not Hispanic 7705 (3712) 20.4 (19.6-21.2) Ref 1275 (694) 24.1 (20.5-27.4) Ref 6430 (3018) 20 (19.3-20.8) Ref

Hispanic 420 (206) 20.1 (17.6-23.6) 0.98 (0.85-1.13) 95 (51) 22.8 (16.4-31) 1.07 (0.81-1.43) 325 (155) 19.6 (15.7-23.7) 0.96 (0.82-1.13)

Unknown 2032 (1100) 11.9 (10.8-13.1) 1.02 (0.9-1.16) 118 (57) 22.5 (18.6-42.7) 0.94 (0.68-1.3) 1914 (1043) 11.2 (10.3-12.5) 1.02 (0.88-1.19)

CI, confidence interval; HR, hazard ratio; NE, not estimable; Ref, reference group.
*HR was based on study-stratified Cox regression analyses, adjusted for age as a covariate, whereas the median was not age adjusted.
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from the use of novel therapies to the same degree as White
patients.

These are conjectures to explain the observed discrepancies
between OS and ORR, but if the observed findings are correct and
the possible etiologies are also correct, this only further underscores
the importance of obtaining adequate information on the safety and
efficacy of anti-myeloma therapies in a representative and diverse
patient population. There may be differences in response to a spe-
cific therapy based on race and ethnicity, but if there is inadequate
representation, we will not know.

The underrepresentation observed may also limit a robust
assessment of the estimated differences in outcomes by race
and ethnicity undertaken in this analysis. Despite pooling, Black
patients comprised only 4% of the total patients in this analysis.
Results in this subgroup have wide CIs and preclude robust
comparisons because of the limited size in the data set. Another
limitation is incomplete information for potentially prognostic
baseline characteristics, such as cytogenetics or line of therapy.
This information was not consistently available for patients in the
pooled data set, precluding adjustment for these baseline prog-
nostic variables in the analysis.

From a statistical perspective, there are several limitations. First, this
analysis did not adjust for multiplicity. Second, it is important to
emphasize that this was a pooled analysis of trials designed to eval-
uate a treatment effect of a specific drug or regimen. We were
unable to assess the potential impact of treatment on these race-
and ethnicity-based outcomes because of small numbers, treatment
heterogeneity, and combination regimens, which limits attribution to
a specific class of therapy. Treatment effect heterogeneity across tri-
als and aggregation of the constituent data sets used in these analy-
ses implies that caution should be used in generalization based on
these results.

To address treatment heterogeneity, we conducted several anal-
yses to investigate this issue, and the results were consistent. A
stratified age-adjusted Cox regression model with treatment and
study arm as strata, and additional baseline covariates (sex,

Eastern Cooperative Oncology Group, and prior ASCT), was fit-
ted to the data and yielded results consistent with those in the
primary analysis. However, because of the aforementioned limita-
tions, the conclusions should be considered hypothesis generat-
ing, and the results should be viewed in that context.

Notwithstanding these limitations, the analysis suggests better
outcomes in US patients compared with patients in the RoW
and better survival outcomes in Black compared with White and
Asian patients. Factors that were not evaluable in the context of
this analysis may include medical practice pattern differences,
differences in the biology of the disease, and cytogenetic differ-
ences, among other factors. The observed favorable survival in
Black patients enrolled in the United States but not in Black
patients enrolled in the RoW may reflect differences in the stan-
dard of care, although the current analysis did not evaluate this.
Future trials of anti-myeloma therapies should be sufficiently rep-
resentative of the US patient population to support robust
assessments of outcomes by clinically important demographic
factors such as race.

This pooled analysis underscores the significant underrepresentation
of Black and Hispanic patients in MM clinical trials submitted to the
FDA for registrational intent. Although AAs represent 13% of the
US population and �20% of patients with MM in the United States,
they represented only 4% of patients included in the trials used to
support drug approval. A larger proportion of patients who were
reported to be Black were enrolled in the United States compared
with the RoW (17.5% vs 4%). However, because 85% of the pop-
ulation in the 19 trials were enrolled in the RoW, the 17.5% enroll-
ment rate of Black patients in the United States, while encouraging,
is not sufficient to assess racial differences in outcome by race in
individual clinical trials supporting drug approval trials. Additionally,
our analysis suggested differential outcomes among Black patients
in the RoW compared with AAs, suggesting that efforts to enroll a
more diverse population that is reflective of the US population of
patients with MM should be directed toward increasing accrual of
underrepresented demographic subsets in the United States. Such
efforts may include increasing accrual of AAs across individual

Table 4. Summary of ORR by race, region, and ethnicity

Overall United States RoW

n/N

ORR

(95% CI)

OR*

(95% CI) n/N

ORR

(95% CI)

OR*

(95% CI) n/N

ORR

(95% CI)

OR*

(95% CI)

Race

White 5660/8535 66 (65-67) Ref 784/ 1300 60 (58-63) Ref 4876/7235 67 (66-68) Ref

Black 229/405 57 (52-61) 0.92 (0.80-1.06) 177/311 57 (51-62) 0.97 (0.82-1.14) 52/94 55 (45-66) 0.91 (0.69-1.20)

Asian 518/693 75 (71-78) 1.11 (1.01-1.21) 12/19 63 (38-84) 1.30 (0.73-2.31) 506 /674 75 (72-78) 1.1 (1.00-1.21)

Region

United States 1021/1719 59 (57-62) 0.89 (0.81-0.98)

RoW 5692/8438 67 (66-68) Ref

Ethnicity

Not Hispanic 5354/7705 69 (68-71) Ref 825/1275 65 (62-67) Ref 4529/6430 70 (69-72) Ref

Hispanic 281/420 67 (68-71) 1.01 (0.89-1.14) 69/95 73 (63-81) 1.12 (0.88-1.44) 212/325 65 (60-70) 0.98 (0.86-1.13)

Unknown 1078/2032 53 (51-55) 1.01 (0.91-1.13) 127/349 36 (31-42) 0.84 (0.64-1.11) 951/1683 57 (54-59) 1.01 (0.88-1.5)

OR, odds ratio.
*OR was based on study-stratified logistic regression adjusted for age as a covariate.
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clinical sites, as well as increasing the number of sites with high
potential to enroll a diverse population. The FDA has encouraged
the broadening of eligibility criteria and adoption of more inclusive
enrollment practices to open clinical trials to a diverse participant
population reflective of the population that will use a drug if it is
approved.28 Obtaining information about the safety and efficacy of
anti-myeloma therapeutics in trials that are reflective of the US
patient population affected is paramount and should be imple-
mented expeditiously.
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