Gynecologic Oncology 184 (2024) 178-189

Contents lists available at ScienceDirect

Gynecologic Oncology

journal homepage: www.elsevier.com/locate/ygyno

A systematic review of ethnic minority participation in randomised L))
controlled trials of systemic therapies for gynecological cancers

updates

Luke Steventon *®, Shibani Nicum ¢, Kenneth Man ?, Ubonphan Chaichana?, Li Wei?, Pinkie Chambers *>*

2 UCL School of Pharmacy, Mezzanine Floor, BMA House, Tavistock Square, London WC1H 9EU, United Kingdom
Y University College London Hospitals NHS Foundation Trust, Medical Oncology Department, 250 Euston Road, London NW1 2PG, United Kingdom
€ UCL Cancer Institute, Department of Oncology, 72 Huntley Street, London WC1 6DD, United Kingdom

HIGHLIGHTS

* 17,041 patients participated in 26 randomised controlled trials of systemic therapies for gynecological cancers.

« Ethnic minority patients formed small proportions of randomised controlled trial participants on the global scale.
* 79.8% of patients were “Caucasian”, 9.1% “East Asian”, 3.7% “Black/African American” and 7.5% of other ethnicity.
* Research sites were concentrated in North America and Europe, with 93% of sites located in these regions.

= Only 7% of research sites were located in regions other than North America or Europe.

ARTICLE INFO ABSTRACT
Article history: Objective. Randomised controlled trials (RCTs) must include ethnic minority patients to produce
Received 26 October 2023 generalisable findings and ensure health equity as cancer incidence rises globally. This systematic review exam-
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ines participation of ethnic minorities in RCTs of licensed systemic anti-cancer therapies (SACT) for gynecological
cancers, defining the research population and distribution of research sites to identify disparities in participation
on the global scale.

Methods. A systematic review was conducted using the Preferred Reporting Items for Systematic Reviews and

g:ﬁgg;ed controlled trial Meta-Analysis (PRISMA) statement. Phase II and III RCTs of licensed therapies for gynecological cancers pub-
Ethnicity minority lished 01/11/2012-01/11/2022 that reported patient race/ethnicity were included. Extracted data included
Representation race/ethnicity and research site location. RCT populations were aggregated and participation of groups com-
Participation pared. Global distribution of research sites was described.

Clinical research Results. 26 RCTs met inclusion criteria of 351 publications included in full-text screening, representing 17,041
Health equity patients. 79.8% were “Caucasian”, 9.1% “East Asian”, 3.7% “Black/African American” and 6.1% “Other, Unknown,

Not Reported”. “Caucasian” patients participated at higher rates than all other groups. Of 5,478 research sites,
80.1% were located in North America, 13.0% in Europe, 3.4% in East Asia, 1.3% in the Middle East, 1.3% in South
America and 0.8% in Australasia.

Conclusions. Ethnic minorities formed smaller proportions of RCT cohorts compared to the general popula-
tion. The majority of sites were located in North America and Europe, with few in other regions, limiting enroll-
ment of South Asian, South-East Asian and African patients in particular. Efforts to recruit more ethnic minority
patients should be made in North America and Europe. More sites in underserved regions would promote equi-
table access to RCTs and ensure findings are generalisable to diverse groups. This review assessed the global pop-
ulation enrolled in contemporary RCTs for novel therapies now routinely given for gynecological cancers, adding
novel understanding of the global distribution of research sites.
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creativecommons.org/licenses/by-nc/4.0/).
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1. Introduction
1.1. Rationale

Participants in cancer randomised controlled trials (RCTs) repre-
sent <5% of the patient population, often differing from real-world
patient populations in terms of fitness, age, socioeconomic status
and other factors [1,2]. The generalisability of findings to real-world
populations is also limited by the historically low participation of eth-
nic minority patients in clinical trials [3,4]. Differing responses to sys-
temic anti-cancer therapy (SACT) relative to ethnicity have been
observed in many cancer types, with emerging evidence suggesting
genetic differences between ethnic groups can affect toxicity burdens
and treatment outcomes [5-7].

In ovarian cancer, pharmacogenomic differences in response to SACT
have been observed in patients of different ethnicities [8]. For example,
superior tolerability of dose-dense (two-weekly) paclitaxel was ob-
served in European patients compared to Japanese patients, who were
more likely to terminate treatment early due to unacceptable toxicity
[9]. Despite higher toxicity burden, the Japanese cohort showed supe-
rior overall survival outcomes. Another study, conducted in
Singaporean and Australian sites, showed that Asian patients experi-
enced a higher incidence of febrile neutropaenia when treated with do-
cetaxel and carboplatin compared to the Australian cohort, and that this
was related to slower metabolism and clearance of docetaxel [10]. These
observations highlight disparities in treatment effects between patients
of different ethnicity receiving SACT, warranting further investigation.

1.2. Objectives

This systematic review examines the global participation of ethnic
minority patients in RCTs of SACT for newly-diagnosed and recurrent
gynecological cancers over a ten-year period, providing a novel assess-
ment of the study population that participated in successful RCTs for
novel therapies now routinely used in these cancers. This is of clinical
importance as the treatment landscape for these cancers has changed
significantly over the previous decade. A contemporaneous analysis of
the patient population that participated in these RCTs is useful both in
determining the equity of access to research, and to inform future
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observational studies into disparities between subgroups. Describing
this patient cohort allows for a specific analysis of the groups repre-
sented in trials that have directly led to drug licensing, and can inform
future research into the emerging field of treatment disparities within
subgroups of gynecological cancer patients. This systematic review
also adds knowledge to the field of equity in clinical research through
the assessment and description of the global distribution of research
sites, relating the concentration of sites in specific regions to disparity
observed in RCT participation relative to patient ethnicity, and builds
upon a previous review of ethnic minority participation in Gynecologic
Oncology Group RCTs conducted in the period 1985-2013 by providing
an updated assessment of representation of minority groups in a con-
temporary period where novel therapies have been introduced in gyne-
cological cancers [11]. Whilst other authors have conducted large
reviews of ethnic minority enrollment to RCTs more generally and
across multiple disciplines [12,13], this review focuses on representa-
tion in contemporary gynecological cancer RCTs during a period
where there have been significant changes in the systemic treatment
landscape. The aim is to provide an up-to-date assessment of ethnic mi-
nority representation, both to assess the impact of policies aiming to im-
prove representation and to future observational research into the
emerging field of pharmacoequity and differences in systemic treat-
ment effects in patients from diverse ethnic backgrounds.

2. Methods

This is a systematic review based on peer-reviewed academic publi-
cations of RCT results. The Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA) guidelines were followed for
reporting of the methods and findings [14]. The review protocol was
registered in the Prospero International Prospective Register of System-
atic Reviews (CRD), ID CRD42022369370.

2.1. Eligibility criteria

Studies reporting enrollment by ethnicity, race or equivalent and in-
vestigating SACT licensed for use in newly-diagnosed or recurrent gyne-
cological cancers (ovarian, endometrial, cervical, vaginal and vulvar) in
any country at time of search were eligible. Studies of surgery,
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radiotherapy or hormonal therapy alone were excluded. Non-
randomised trials, case reports, pharmacokinetic, safety and dose-
finding studies were excluded. Phase Il and IIl RCTs only were included.
Only studies in adults (184 ) and in English language were included.

2.2. Information sources and search strategy

MEDLINE, Embase, ClinicalTrials.gov and Cochrane Central Register
of Controlled Trials (CENTRAL) databases were searched on 10/11/
2022 using MESH and keyword terms based on PRISMA guidelines. Pub-
lications of RCTs of SACT for gynecological cancers published between
10/11/2012 and 01/11/2022 were eligible. Full search strategy including
MESH and keyword terms are provided in Supplementary Table 1. Data-
base searches and screening were undertaken by one author (LS) and
verified by another (UC) to ensure consistency in the screening process,
as per standard practice for systematic reviews following PRISMA
guidelines [15]. Articles were sorted into “include”, “exclude” or “un-
sure” categories, and were included in the review by consensus decision
when designated as “unsure”. Where texts were unavailable to read, au-
thors were contacted.

2.3. Data extraction process

Data of interest included number of patients recruited by “race” (de-
fined by the American Sociological Association as “groups based on
physical traits regarded as common among people of shared ancestry”),
“ethnicity” (defined as “shared culture, such as language, ancestry, prac-
tices and beliefs”) [16], or equivalent term, cancer type, cohort size, de-
scriptions and size of interventional, active comparator/placebo arms,
publication date and locations of research sites by country. Patient num-
bers by ethnicity and race, as reported in the baseline characteristics
table or supplementary materials, were extracted independently by
two authors (LS and UC) to ensure accuracy, as is standard practice for
systematic reviews. Race/ethnicity terms were grouped where applica-
ble (described further in results section). Where patient ethnicity was
described as “not reported”, data were extracted as the extent of unre-
ported patient ethnicity in trials was also considered an outcome for
the review. Discrepancies in data extraction were discussed between
authors and agreed by consensus. Authors were not contacted where
ethnicity data were missing, as reporting of participant ethnicity was
an outcome for this review. Data are not planned for public dissemina-
tion.

2.4. Data synthesis and statistical analysis

Percentage enrollment was calculated for each ethnic group.
Overall enrollment was compared between ethnic groups, trial
phase and disease indication. Enrollment of minority groups was
compared to incidence of gynecological cancers by ethnicity in US
and UK populations. Wilcoxon signed-rank T-tests were used to as-
sess differences in enrollment between groups. Data were extracted
and tabulated in Microsoft Excel. Statistical analysis was conducted
with RStudio v4.1.3 and p-values <0.05 were considered statisti-
cally significant. Percentage enrollment of each ethnic minority
group was represented as forest plots and given in tables describing
absolute counts of enrollment and research site locations by
country.

2.5. Risk of bias assessments

Risk-of-bias assessments were conducted by author LS using
Cochrane Risk-of-Bias Tool for Randomized Trials (RoB-2) [17]. As
data extracted were enrollment by ethnicity and research site location,
this was considered appropriate for this review. Risk of bias assessments
were reported as traffic light plots for individual studies, and overall risk
of bias was reported for all included RCTs.
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3. Results
3.1. Article screening and description of included studies

26 individual RCTs met inclusion criteria and were included in the
review. Of 13,293 articles identified through databases searches, 8,268
duplicates were removed and 4,674 articles excluded at the title and ab-
stract screening stage. In full-text screening, of 351 articles, 325 exclu-
sions were made: 239 articles (68%) did not report enrollment by
ethnicity, 67 (19%) investigated a non-licensed therapy, nine (2.6%)
were incomplete or reported interim results, and full-text was unavail-
able for four articles (1.1%). Six articles were excluded for reporting
results from the same RCT in multiple publications. In cases where
full-text articles were not available, authors were contacted but did
not respond to requests for article sharing. Full details of exclusions
are given as a flowchart in Fig. 1. Several studies which appear to
meet inclusion criteria but were excluded due to the therapy not
being licensed for use in a gynecological cancer at the time of review
are cited (according to PRISMA checklist guidelines) [18-20].

20 studies were in ovarian cancer, four in cervical and two in endo-
metrial. Eight RCTs studied PARP inhibitors, seven studied bevacizumab
(alone or in combination with other SACT), nine studied chemotherapy
alone, and two studied pembrolizumab. Table 1 gives summary charac-
teristics of included studies.

3.2. Enrollment by ethnicity

In total, 17,041 patients participated in 26 RCTs. 79.8% of patients
were “Caucasian (n=13,595), 9.1% “East Asian” (n=1,552), 3.7%
“Black/African American” (n=630), 6.% “Other, Unknown, Not Reported
or Missing” (n=1,031), 0.6% “Hispanic or Latino” (n=101), 0.5% “Asian/
Unknown/Other” (n=87), 0.1% “American Indian or Alaska Native”
(n=18), 0.1% “Native Hawaiian or Pacific Islander” (n=15) and 0.1%
“Hispanic/Other/Unspecified” (n=12). Percentage enrollment of each
ethnic group is shown as a forest plot in Fig. 2. Total enrollment to
RCTs by grouped ethnicity are shown in Table 2, and enrollment figures
as provided in publications are shown in Supplementary Table 2. By dis-
ease indication, 73.5% of patients participated in ovarian cancer RCTS
(n=12,529), 20.2% in endometrial RCTs (n=3,443) and 6.3% in cervical
(n=1,069). Enrollment by ethnicity for RCTs in each disease indication
is shown in Supplementary Fig. 1.

RCT participation of each group was compared to US incidence
counts for ovarian, cervical and endometrial cancer respectively as
these data were available, with comparisons shown in Fig. 3. “Cauca-
sian” and “Asian/Pacific Islander” groups showed over-representation
in RCTs compared to incidence in the general population. “Black/
African American” and patients classified as “Other” enrolled at rates
lower than incidence in the general population. Reference populations
for each group were based on counts of new cases in the US for each eth-
nic group in 2020 [21]. Comparisons are also made to the UK patient
population in Supplementary Fig. 2.

The majority of patients participated in phase III RCTs, where 93.0%
(15,845) patients were recruited compared to 7% (1196) to phase IL
“Caucasian” patients participated at higher rates in phase II studies,
forming 83.4% of cohorts in phase II studies and 79.5% of patients in
phase IIl (p<0.01). “Black/African American” patients participated at
greater rates in Phase III studies, forming 5.8% of patient cohorts in
phase Il compared to 2.4% in phase Il RCTs. Wilcoxon t-tests were per-
formed to test for significant differences in mean enrollment between
ethnic groups with values given in Supplementary Table 3. For all
other groups, no significant differences were observed between per-
centage enrollment by trial phase (p>0.05 in all cases). Enrollment by
trial phase is shown in Supplementary Fig. 3 and significance values of
statistical tests in Supplementary Table 4.

Grouping of ethnicity terms was necessary to enable appropriate
comparisons of enrollment. Groupings were made as follows: “East
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[ Inclusion/exclusion criteria - flowchart ]
P
: Records identified (n=13,293):
2 - EMBASE (n=3,402)
3 .| Records removed before screening (n=8,268):
% i MF?LINE. =208 g - Duplicated records removed (n=8,268)
g - ClinicalTrials.gov (n=904)
- - CENTRAL (n=7,478)
- v
Title and abstract screening: »  Records excluded (n=4,674)
(n=5,025) - Animal or pre-clinical study (n=7)
- Behavioural, service evaluation or quality-of-life
only study (n=159)
- Hormonal therapy study only (n=164)
- Imaging or surgical study only (h=333)
- Non-adults (n=7)
- Non cancer (n=318)
- Non gynae cancer (n=827)
- Study is not an RCT or reports a protocol only
(n=1,063)
- Study did not investigate a SACT agent or
= studies a vaccine (n=940)
E - Study is outside of specified date window
§ (n=316)
< - Study investigates radiotherapy only (n=173)
- Study is a drug safety or phase | study (n=367)
Records excluded (n=325):
Full text screening: (n=351) >
- Does not report participation by ethnicity
(n=239)
- Therapy not licensed at time of review (n=67)
- Study ongoing or has not yet reported
recruitment figures (n=9)
- Multiple articles reporting results from the
same RCT (n=6)
- Text unavailable (n=4)
e
o A
3
% Studies included in review: (n=26)
(=

Fig. 1. PRISMA flowchart of exclusion criteria



Gynecologic Oncology 184 (2024) 178-189

L. Steventon, S. Nicum, K. Man et al.

SUIDU0D ‘puejod ‘Afey] ‘eeus| ‘AreSuny Jo plepueis) pasdejar yym syuaned ur Adelayjowayd RRE]
Jwos 6vc  ‘o1qnday ysaz) ‘epeue) ‘[izeig LL  Adeisyloway) quedeony  $6558Z0ION UBLIBAQ YTANY 91e2-JO-pIepuels SNsIaA quededny J9[RISIIY
[9¥/] 190ued ueLIEAO
(uorsnjur (uorsnjur JULINJAI UI suondeal AanisuasiadAy (8102)
SUIadUOD plepues) papualxa) 2onpal 03 uorsnjul urejdoqed papuaIxad e 319
awos 448 vsn 1 unejdoqe) unejdoqie)  z968%Z10ION UBLIBAQ 7968¥C101ON onoejAydoid jo [eL1) paziwopuer y QuSIA®]
(uaw8ax
Apeam-aa1y3) (uawigax
SUIDU0D [oxeped  Apam) [axelrped [9¥] 190ue) uereAQ 10y unejdoqie) (9102)
oulos 69 VSN ‘Bal0y] yInos ‘epeue) €.+ uneydoqie) + unedoqied z1//9110ION UBLIBAQ 7970 D0D  PpUE [9XBIIR] JIIM-E-A1AT 'SA APaap  [e 39 Uey)
Juren|( ‘uapams
‘eD[BAO[S ‘PIQIIS ‘BIUBLLOY [s¥] 1oxeoed-14q Joydowar)
‘ueIssny ‘eIUBNYIT ‘BIAJE] pue Iefao1uw [axeyed jo A1ages
‘AreSuny ‘puejuig ‘yIewuaq [oxelped-1q4 pue £edyje Surredwod 195ULd UPLIPAO (0z02)
21qnday ysaz) ‘eneor) Joydowa1) (1eqaomu) 9AnISUdS wnune[d JUaLINIAI YIM Te 19
MOT 68L ‘snre[ag ‘wnis[og ‘sniefg ¥8 ‘[oxePRd [9xenpPed  1£1686001ON UBLIBAQ uaAIS 10N sjuaned ur [ewn [jf aseyd paziwopuel y 910319/
[#¥] 190ued
uereao [erpyiids ur A1981ns Sunjngap
rewndo pue Adesayiowayd juean(peosau
Suimoroy Ade1ayjowayd SNOUIABIIUL
(3uean[peoau) (yuean[peoau) Sns1aA [eauojiiadenur jo Apnis (8102)
VSN ‘wop3ury Aderayiowayd Adeiayyowayd 11 9seyd dnoidiauj Jadue) 2180[033UAD BLRE]
Mo] SLT paju ‘ureds ‘epeue) 0S snousAenU] [esuojadenu]  G69£660010N ueLreAQ 10¥13d/1ZA0 paziwopuel e :J0Y1Ad/I1ZA0  13UdUaA01d
[ev] e ¢
VSN ‘wopS3uny pajiup ‘durenyn aseyd ‘purjg-sjqnop ‘pajjos3uod-oqaerd
‘ureds ‘e1ssny ‘eruewIoy ‘pasIwiopuel e woy sisA[eue
‘pU[O{ ‘SPUB[IAYIDN ‘[oBIS] parepdn ue :Adelayjouow adURPUIIUIRW
‘Auewrian ‘aduel] ‘eruoisy quiede[o SUIAI9231 190UBD UBLIBAO (9102)
11qnday ya9z) ‘epeur) SN013S JUSLINDAI dANISUIs-wnune[d e 19
MOT 59T ‘wnig[ag ‘elnsny ‘elensny VL oqadeld quede|0  SHFSESLO00IDON UBLIPAQ 61-Apmis UM sjuaned Ul [PAIAINS [[BI9AQ  UUPWLIIPI]
[z#] (otz dnoin ASoj0duQ 180[029UAD)
[etn ¢ aseyd ‘[aqe[-uado ‘pajjonuod
‘PIsIWIOPUEI P JO SISA[PUR JUAS 9SI9APE (L102)
Adeiayjowayd PUE [BAIAINS [[BIIAO [BUY :IDURD RRE]
MOT 44 vsn ‘ureds 6¥S  Aderayioway) + qewnzoeadg  Z90£0S00IDON [e21A1) 0¥Z-509 [BIAI9D PIOUBAPE 10J qRWUNZIIRADY LIEMI],
JUI1LINDU0D
- eWINZIDPAJg
1wy
Enliticaiiig
+ JULLINdU0D [1¥] 190ue) ueLIEAQ JO JUSWIIRAI]L (6102)
vsn [oxelned qewnzeadg Arewi1d 10j qewINZIOPAY JO [BLIL e 319
Mmoq €L8'1 ‘e210)] YInos ‘uedef ‘epeue) ze9  + uneidoqre) JUy Lp879Z00ION ueLreAQ 810Z-D0D  pozIWopuey e Jo [BAIAINS [[BI9AQ [BUL] IemaL
vsn ‘A
‘uapams ‘ureds ‘eissny ‘puejod [o¥] (6£AO-LODNA/S10E
‘RemIoN ‘ea10y] yinos ‘uedef D0D/0SOUASEIAT) [BLLL III
‘A1e3] ‘[9eIS] 929319 ‘AueulIan [oxenpoed [oxexed 9SBUJ PIZIWOPUERY PI[[0IIU0D-0qIe[]
‘dduely ‘pueuLy YIPWUI( + unerdoqied + unejdoqied :190UB) UeLIBAQ A] 10 [[] 9881
211qnday yd29z) ‘eury) ‘wnidjpg ‘qewnzneAdq ‘qewnzioeasq pasougelq AmaN J1oj Adesayioway) 1202)
Mo] 10€°1 ‘[1zelg ‘elisny ‘elensny 89T ‘0qadeld ‘qewnziozaly  0018E0E0LIN UBLIBAQ  6EAO-LODNI/S10ED0D/0SOUASEINT pue ‘qewunzpeAsg ‘qRWNzIj0zaly  [e 19 9100
[6€] Apms
dnouin A3oj0ouQ d2180]039uhkn/A30[0dUQ
YN UY :BWOUDIE)
UBLIPAQ PJUBAPY UI (RUINZIDPASY (6102)
unerds d| snid Adesayjoway) [eauojriadenyu] RRE]
Mo 095°1 vsn €0S  uneidoqred Al 1o upejdoqied di  96%1S60010N ueLreAQ CSC0-D0D  SNSI9/ snousAenU] JO [BLL], pazituopuey To[eM
(N) Rquinu
juawissasse  uonendod SIS JOo (s)juage (s)juage uonensi3al uonedIpul
seiqJo sy Apnis [e10] SILIIUN0)  JaquINN J0jeredWwo) [ejuswLadxg el aseasiq wAuOoIe [BLI], 9[I13 uonedIqNg Apnis

“JUWISSASSE seiq Jo ysui pue uonendod Apnis ‘salis Sunedpnaed ‘saideray) 9ANLSNSIAUL ‘UOIIBIIPUI 3SBISIP JO UoNdLIISIP Y3im suonedrqnd malaal d1ewalsAs Jo Arewwng

L 3lqeL

182



Gynecologic Oncology 184 (2024) 178-189

L. Steventon, S. Nicum, K. Man et al.

(38pd 3xau uo panuiuod)

MOT

MoT

MoT

MOT

MOT

MOT

MOT

MOT

MoT

MOoT

VL9

95

€Cl

L19

(454

LO1

8TE'l

9€L

€59

S99

vsn ‘uedef ‘ea1oy] ynos

VSN ‘wop3uny

pajuq ‘ureds ‘pue[eaz maN
‘A1ey] ‘joeus] ‘Aupwiian ‘aduel]
‘epeue) ‘wnid[ag ‘eiensny

Areyg

VSN ‘durenyn ‘Aaxing,

‘uemre], ‘ureds ‘eIssny ‘nIdJ
‘ea10Y] YyInos ‘uede[ ‘Afey] ‘[oeIs]
‘Aueuian ‘aduel] ‘eIquio[o)
‘epeue) ‘el[e1sny ‘eunuIsIy

vsn

vsn

vsn ‘uede[ ‘epeue)

VSN ‘Ba10)] YInos ‘epeue)

VSN ‘wopsuny

pajiun ‘uapams ‘ureds ‘puejod
‘RemuioN ‘Afe)] ‘[oeis| ‘Aresuny
‘Auewiian ‘aduely Hrewua(q
‘epeue) ‘winig[ag ‘ersny

vsn

‘ea10y] ynos ‘uede( ‘epeue)

VSN ‘wop3uny

payuq ‘aurenyn ‘ureds ‘erssny

L9

96

1S1

059

0.9

[418

86¢

unejdoqied
‘[9xe3300p
‘[oXeIRd

0qa2e]d

[oxe3ded

Aderayiowayd
wnunerd
+ 0qade[d

[oxerped
+ upeydsn
+ upignioxoq

qewnzoeaag

unejdoqied

+ [9xePed
Ajuo
Aderayiowayd
wnune|J

0qade[d

Aderayiowayd
paseq-wnunelq

(a1Bd

QUIqeIDWID
I wy
qewnzeAaq
‘unjejdoqied
‘[9Xe3200p
‘[OXBIR( ] WY

quedeony
(Juamwiayur)
qIueIpad

+ quede|o

10 (snonunuod)
qIueIrpad

+ quede|o

Adeiayyowayd
wnunerd
+ qewnzijoIiquiad

uperdsn
+ upiqnioxoq

ur[nqe)aIqsoy
+ qewnzoeadg

unerdsn

+ upiqnioxoq
Adeiayjorper

+ Aderayjowayd
wnuneld

quedenN

qIuerrpad
-/+ qurede|o

15859S001ON

€1Z896101ON

0LV 1EE0LON

L9SSE9E0ION

110900001ON

€1CS0EL0ION

666£9000.1ON

LSETY6001ON

VLTLY8101ON

0099¥%¥C0LON

ueLreAQ

UBLIEAQ

ueLreAQ

[EJIAI)

[eLIaWopuy

ueLreAQ

[eLIaWwopuy

[eLawopuy

ueLreAQ

UBLIBAQ

€120-20D

ETANY

0000¥vd

9Z8-JLONADI

7810205

1981 50D

6020 D09

8620 50D

VAON/91A0-109N4

700AD-DUN

‘anuddnnu e :(£120-500 Apmis

dnoin A3oj0duQ d130]009uhn/AS0[00UQ
9¥N) 192UEd UBLIEAO dARISUIS-wnune[d
‘JUALINJAI Ul UONINPaI0IAd

Arepuodas pue Adeiayjowayd
unejdoqied-[axeled pue qewnzeAdg
[96] 111 ¢ aseyd ‘pajjosyuod-oqaderd
‘puijg-9[qnop ‘pasiwiopuel e

((¢1A1dY) Adeiayy wnunerd o3 asuodsax
J19)j PWOUIDIED UBLIBAO JUSLINDAI

10J JUSWIILAI) ddUBUIUTRW (LIedeIny

[55] 19oued uerteao [eraynda
opei3-ySiy jueisisar-wnunerd ur
(3INpayds JuaIIWLIAIUI IO SNONUIIU0D)
quiedejo-qIueIpad "sa [oxelned
Ap1aam jo [ewn |f aseyd paziwopuey

[¥5]

13DUB)) [BIIAID)) J1IRISPIDIA 10 ‘JUILINIY
‘JUDISISId 10j qEWINZI[0IqUID]

[£5] Apmas (DOO)

dnoin A30]0ouQ 2180[009UAD/NIN

111 aseyd paziwopuelr y :(J9)

190UBD [BLIJOWIOPU PAdUBAPE UI (SIY)
[BAIAINS 931J-90UILINIAI WLIR}-3U0]

10 (SQ) [BAIAINS [[B19A0 dA01dwl

10U S90P UONBIPEI PIIIIIP-IWN[OA

pue une[ds pue upIqnIoXop

03 [oxe31ded jo uonippe Ayl

[zs] Apmis

dnoin A3oj0duQ d130]009uhn/A30[00UQ
YN UY :PWOUIE) [BAUOILIDJ Jo‘[eqn],
‘UBLIBAQ JUILINIAY UI UI[NQEIIGSO]
SN[ eWNZIDeAdg SNSId/ BWUNZIIPADY
Jo uonen[eaq ] aSeyd paziwopuey

[15] (6020D09/A30]00U0

OUN) [BLLL [1] dseyd

B JO SISA[eUY JUIAT ISIDAPY PUE [BAIAINS
[[EISAQ [BUL] :19JUB) [BLI}oWOpU
pasueApy 10j [9xe3ded pue unedoqre)
[os]

J9DUBD [PLIJDWIOPU PIdURAPE A[[BI0] 10]
uonerpel snid Adeayjowayd Juean(py

[6¥] 1ooue)

UBLIPAQ JUILINIAY ‘dAIISUIS-WNULIE[]
ur Aderay] oueuajurey qriedeliN

[8%] reriL 111 aseyd ‘[aqeT-uado
‘paziwopuey v :(¥00AD-DUN) Jadue)
UBLIPAQ 9ADISUIS-WUNUNE[J JULINDIY UI
Adeiayjoway) paseg-winurie[d SNSIIA
QIUBIIPa) INOYIIA 10 (I qiiedejo
[£p]1ewn ¢ aseyd

‘pastwiopuel ‘[pqej-uado ‘[euoneuIul
ue :(F191V) uonenuw gyoyg 1o
[VD¥d SNOLIDI3[AP B PUE IIUED UBLIEAO

(2)

(L102)

MIRE]
uews[o)

(£102)
BIE]
uewa[o)

(zzoo)
MIRE]
oqouwio[o)

(1202)
‘el
0qowo[o)

(6102)
e
soyads

(9102)
‘e 32 JUoN

(0zo2)
‘e 32 I[N

(6102)
‘e 39 191e]Al

(9102)
‘e 39 ezIN

(9102)
PRI

(zzoz)

183



Gynecologic Oncology 184 (2024) 178-189

L. Steventon, S. Nicum, K. Man et al.

[€9] 1e1n3 pastwopuel aseyd
© JO S)|NS3I [BAIAINS [[EI2AO0 :(LNODI)

195UBD UBLIPAO PIsouserp Aimau (2)
wopSuny| pajiun ‘AemIoN unejdoqied UM USWOM 10J PWUNZIDBAI] INOYIIM (s102)
MOT 87S'l ‘Kupwiian ‘aduelq ‘eensny wl + [9XePed qewnzeadq 78/£8Y001ON UeLIBAQ LNODI 1o yum Aderayiowayd piepuels ‘e 19 €20
VSN ‘Wwopsuny| pajun
‘ureds ‘nid{ ‘spuepiayiaN ‘uede[ [Zz9] 1e113 Z 9seyd pasiwopuel e :130Ued
‘e ‘Auewnran Orqnday ysaz)y unejdoqied UPBLIPAO SAIISUSS-WNUNe[d JULINJaI 10J (s102)
MOT 791 ‘epeue) ‘wnig[ag ‘eiensny 1y + [oxeled quede|0 [S618010IDN ueLeAQ udAISJoN  Aderayjowayd yiim paurquuod quiede|Q ‘[e 39 eZQ
VSN ‘wop3uny
panun ‘Aaang ‘uemre] ‘ureds
‘eISSNY ‘pue[O{ ‘PUB[EIZ MIN
‘01X ‘Bal10Y YyInos ‘uede[
‘A1e] ‘[oeIs] ‘pueral] ‘Aupwiian (901042 (zz02)
‘9duely ‘eIqUIOJ0) ‘BpeUR) s,uepisAyd) quIeAUd] [19] 19ouB) [PLISWOPUZ padURAPY Te19
MoT LT8 ‘[1ze1g ‘el[ensny ‘BUNUISIY 691  Aderyjoway)y + qewnzioiquRd 6¥FLISEOION  [eLIdWwopuy GLL-LONATM loj qewnzijoiquiad snid qruneaus] TP
[09] Apmis
dnoig A30]0ou0 J130[023uAS/AS0]00U0
YN UY :ewounIed [eauojuiad
10 aqn) uerdojej ‘ueLreAo jualsisiad
10 JUS1INDAI J0J JUO[E RWNZIIBAS]
SNWI[0IIA SNSI9A SNWI[0IAS snd qewnzeasq (8102)
Mmo7 0s1 vsn 54 qewnzipeasg -+ qewnzeadqg  16998800.1ON ueLreAQ D-981 DOD Jo [erny [ aseyd paziwopuey ‘839 MaL
(o11om
-JaN uon
~euLIopu] [ed1 [65] 1e1L D19/£10£909 sewoumnIe)
-paNl [endsoHq [[9D Ie3[) ueLeAQ Joj Adeiayoway)
Aysiaatun aury-3s1if sy unejdoqie) snid (9102)
wop3uny pajupn unejdoqied unerdsn asauede() [oxeled Y patedwo) unerdsi) snid ‘e39
Mo7 619 ‘dduel] ‘eaI0)] YInos ‘uedef 621 + [9xeied =+ ued9jouL] 6617000000 ueLreAQ D1D9/£10€D0D[  uedIOULI JO [eLIL [] aseyd paziwopuey  eweAIsnsg
[8¢] reriy 1 aseyd
vsn paziwopuey v :(€070S) UoneINN
‘ureds ‘pue[Od ‘0JIXIN ‘BII0Y] 7/1¥D¥d aul[uIan e pue Iadue)
ynos ‘Aiey] ‘jaeis] ‘AreSuny (901042 ueLIeAQ pasde[ay 9ADISUIS-WNUNL[] (0z02)
21qnday yaaz) ‘epeur) s,uenisAyd) UM sjuanred ur Adesayioway) RLRE
MOT 997 ‘[1ze1g ‘wnig[ag ‘eunuagdy y6  Adelayjoway) quede|0  0Z0ZSZZOION ueLeAQ €010S wnunejduoN snsiap quede|Q uosudd
upejdoqied
‘qewInzeA(
9pLIO[Y201pAY
auIqeIdWLD I
wy upejdoqred [£5]
‘9pLIO[Y0IpAY [e1n ¢ aseyd ‘pastwopuel ‘pqe[-uado
(N) squinu
Juswssasse  uonendod SIS JO (s)juage (s)juage uonensisal uonedIpur
seiq jo sy  Apnis[ejol SaLIIUN0)  JaquinN J0jeredwo) [ejuawiradxq [euL 9seasig wAuoioe [eL] 93 uonedIqnd Apms

(panuiuod) 1 d[qer

184



L. Steventon, S. Nicum, K. Man et al.

American Indian or Alaska Native @
East Asian

Asian, other, or not specified ®

Black or African American 1@

Hispanic or Latino @

Hispanic/Unknown/Unspecified @

Native Hawaiian or Pacific Islander @
Other/Unknown/Not Reported

Caucasian

Gynecologic Oncology 184 (2024) 178-189

40 all &0 10 80 a0 100

% enrollment

Fig. 2. Forest plot showing overall participation in RCTs by all gynecological disease indications (%). Standard error bars are shown.

Asian” (“Asian”, “Asian (Chinese)”, “Japanese”), “Black” (“Black/African
American”, “Non-Hispanic Black”), “Other” (“Other”, “Unknown, Not
Reported/Missing”, “Non-Japanese”, “Not Hispanic or Latino”, “Other”),
“Caucasian” (“White/Caucasian”, “Non-Hispanic White”). Several publi-
cations (n=>5) reported this demographic using multiple categories. For
example, some studies described both “White/Caucasian” and “Non-
Hispanic” categories, with both groups reported in the publication.
Where multiple descriptors were reported, “ethnicity” data were ex-
tracted (e.g. “Asian”, “Black/African American”, “Caucasian”), as these
descriptors were concordant with ethnicity terms reported in most
other publications. For some studies, descriptors of ethnicity were not
common with other studies (“Asian/Unknown/Other” and “Hispanic/
Unknown/Unspecified” groups). In these cases, ethnicity data were
extracted as reported in publications and were not grouped as above.

3.3. Location of research sites
5,478 research sites located in 44 countries were represented in in-

cluded publications. 20 RCTs were conducted at sites in multiple coun-
tries, totalling n=4,867 sites. Six RCTs were conducted in one country

Table 2
Total enrollment by grouped ethnicity.

Ethnicity (grouped) Patients recruited Percentage of total

(n) (%)
American Indian or Alaska Native 18 0.1
East Asian 1552 9.1
Asian, other, or not specified 87 0.5
Black or African American 630 3.7
Hispanic or Latino 101 0.6
Hispanic/Unknown/Unspecified 12 0.1
Native Hawaiian or Pacific Islander 15 0.1
Other/Unknown/Not Reported 1031 6.1
Caucasian 13595 79.8
Total 17,041 100%

only (5 in the US and 1 in Italy), representing 11% (n=611) of research
sites. 80.1% (4390) of sites were located in North America (US, Canada
and Mexico), 13.0% (714) in Europe, 3.4% (187) in East Asia (China,
Japan, South Korea and Taiwan), 73 (1.3%) in the Middle East (Turkey
& Israel), 72 (1.3%) in South America, 42 (0.7%) in Australasia. 78.1%
(4279) of sites were located in the US alone. No sites were located in
Central Asian, South Asian or African countries. Locations and numbers
of research sites per country are shown in Table 3 and the distribution of
sites by continent is shown in Supplementary Fig. 4.

3.4. Risk of bias assessment (RoB-2)

23 of 26 studies were categorised as low risk of bias. 3 studies
were categorised as “some concerns”: 2 studies allowed classification
of disease progression based upon clinical observation only without
radiological or laboratory investigations. One study employed a
non-blind trial design, investigating hypersensitivity reactions to
SACT treatment as an outcome with a potentially ambiguous defini-
tion. As this review investigated participation by ethnicity and not
treatment outcomes, these assessments did not exclude these arti-
cles. Risk of bias assessments are provided in Table 1, and individual
domain assessments and overall risk of bias for included studies are
shown as a traffic-light plot and summary schema in Supplementary
Fig. 5.

4. Discussion

This review demonstrated under-representation of ethnic minority
groups in gynecological cancer RCTs on the global scale, with ethnic mi-
nority groups forming low proportions of the RCT participants, and spe-
cific groups not being represented in these studies at all. This systematic
review builds upon a previous review of ethnic minority enrollment in
Gynecologic Oncology Group RCTs published 1985-2013, providing an
updated and contemporaneous assessment of participation during a pe-
riod where there has been a tsunami of novel therapies in gynecological
cancers [11].
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Fig. 3. Bar graph comparing the proportions of each ethnic group in RCTs to US incidence counts for endometrial, cervical and ovarian cancer populations in 2020 [21]. Positive values in-
dicate a greater proportion of each group participating in RCTs compared to incidence in the general population, whilst negative value indicate lower participation rates in RCTs compared

to incidence in the general population.

“Caucasian” patients comprised the majority of patients, forming
88% in ovarian, 68% in cervical, 73% in endometrial cancer RCTs. Repre-
sentation was inadequate and extremely low for some groups, with just
8.7% and 3.7% of patients comprised of “East Asian” and “Black/African
American” patients respectively. These findings are consistent with re-
ports of Caucasian patients forming around 85% of cancer RCT popula-
tions, and 80-90% of patients in clinical trials more generally [22-24].
Low enrollment of patients from ethnic minority backgrounds is likely
to limit understanding of differing treatments outcomes and toxicity
profiles that may exist between groups, affecting the generalisability
of findings to patients from diverse backgrounds.

The distribution of research sites showed a large skew towards
North America and Europe, with 93.1% of sites located in these regions.
Just 3.4% of sites were located in East Asia, 1.3% in the Middle East, 1.3%
in South America and 0.7% in Australasia. Notably, no sites were located
in Africa, South Asia, South-East Asia or Central Asia. For larger trials,
placing research sites in multiple countries allows for faster patient re-
cruitment and shorter timelines for drug licensing, particularly when
patients with uncommon genotypes are required. The large skew in dis-
tribution of sites in Europe and North America prescribes that the ma-
jority of participants were located in these areas, which may explain
some of the disparity in participation. Including more research sites in
regions outside of North America and Europe may help to boost enroll-
ment of under-served groups by increasing access to RCTs to patients
from a wider range of backgrounds. Research sites are often located in
urban centres, imposing further recruitment bias against patients living
in rural areas [25].

Poor representation of ethnic minority groups in RCTs is likely to be-
come a more significant issue as the incidence of gynecological cancers
increases globally. In India and many Sub-Saharan African countries,
ovarian and cervical cancer incidences are increasing, for example
[26,27]. Whilst gynecological cancers are more common in Caucasian
women, who make up 80-90% of the patient population in the US and
the UK and therefore might be expected to form the majority of RCT
study populations, the strong skew in research site distribution ob-
served here is significant and likely to impact the generalisability of re-
sults [26]. Comparing 2020 US gynecological cancer incidence counts to
RCT enrollment also suggests that ethnic minority patients constitute an
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increasingly large proportion of the patient population compared to
previous reports [28]. Poor representation is therefore likely to become
an increasingly significantly problem over time, as greater numbers of
patients from minority backgrounds are treated with SACT for gyneco-
logical cancers globally. In cervical cancer in particular, more RCTs
should be conducted in places where incidence rates are high, such as
in African countries, so that treatments for patients who will receive
SACT for these conditions can be tested in applicable populations.

In 1993 in the US, the National Institutes of Health (NIH) Revitaliza-
tion Act was implemented, aiming to boost ethnic minority participa-
tion in clinical research by mandating inclusion of minority groups in
NIH-funded research centres [29]. Several reports of the limited impact
in increasing ethnic minority participation following the implementa-
tion of this policy have been reported, consistent with findings pre-
sented here [30,31]. Quotas for ethnic minority recruitment in clinical
trials are not currently mandated, and may be met with opposition as
19% of clinical trials are already terminated early for failing to meet re-
cruitment targets [32]. Opponents of this view have however dismissed
this argument as an excuse for lack of effort to recruit ethnic minority
patients [33].

Clinical practitioners are becoming increasingly aware of the prob-
lem of low minority representation in research and are taking efforts
to address this. The NIHR-Include Ethnicity Framework established in
the UK implemented in 2017 aims to boost participation of under-
served groups. Language barriers, cultural beliefs around research par-
ticipation and mistrust of medical institutions have been highlighted
as barriers to recruitment, and many sites are assessing how to reduce
the impact of these barriers [34]. High comorbidity burden has also
been shown to be associated with reduced trial offering and participa-
tion in clinical trials, and is known to be a significant barrier to entry
[35]. With many ethnic minority groups experiencing greater comor-
bidity burdens, enrollment in RCTs is likely to be impacted [36].

Clark et al. highlight key barriers to recruitment and describe com-
munications and actions that can be taken at specific timepoints during
the recruitment process, including highlighting potential benefits of RCT
participation as increased monitoring of health, faster management of
toxicity and closer relationships with healthcare providers [37]. Impor-
tantly, increasing awareness of RCTs was of low importance to patients.
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Table 3
Number of participating sites by country and global region.

Region Countries Number of Total number of % of
sites sites total
USA 4,279
North America Canada 96 4,390 80.1%
Mexico 15
Argentina 19
Brazil 26
South America Chile 5 72 1.3%
Columbia 13
Peru 9
Austria 10
Belarus 4
Belgium 23
Bulgaria 3
Croatia 3
Czech Republic 23
Denmark 6
Estonia 1
Finland 5
France 74
Germany 112
Greece 5
Hungary 14
Ireland 1 o
Europe Italy 70 714 13.0%
Latvia 1
Lithuania 2
Netherlands 5
Norway 5
Poland 35
Romania 7
Russia 66
Serbia 4
Slovakia 3
Spain 79
Sweden 10
Ukraine 32
United Kingdom 111
China 14
. Japan 107
Asia South Korea 51 187 34%
Taiwan 15
. Australia 41
Australasia New Zealand 1 42 0.8%
. Israel 54 o
Middle East Turkey 19 73 1.3%
Total 5,478 100%

Willingness to participate in RCTs reportedly does not differ signifi-
cantly between patients of different ethnicity, suggesting that strategies
to boost participation can be effective if implemented appropriately
[34]. Improving communication around trial participation, developing
literature in patient’s own languages and including research staff from
ethnic minority backgrounds to improve institutional trust have been
proposed as possible strategies to boost minority enrollment in research
[38]. Increased monitoring of recruitment at the individual site level is
also now underway at many sites in the UK, however, the impact of
National Institute for Health and Care Research policy NIHR-Include
and other targeted recruitment strategies will not be clear for some
time [39].

Under-representation of ethnic minority groups is a widespread
issue in many disciplines of clinical research, including cardiovascular
disease, mental health, and more recently COVID-19 research [40,41].
In oncology, evidence of pharmacogenomic evidence of disparate treat-
ment effects between patients of different ethnicity due to genetic var-
iation is likely to become more clearly understood over time [42]. As the
numbers of gynecological cancer patients increases globally, particu-
larly in developing countries, new challenges may emerge in
maximising treatment benefit whilst reducing toxicity burden in di-
verse ethnic groups treated with SACT. The studies presented here
show a marked lack of sites in South Asia, South-East Asia and Africa.
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The low proportion of “East Asian” patients participating, for example,
may lead to disparate treatment effects arising in this minority group,
as demonstrated previously in the JGOG3016 and ICONS8 studies in ovar-
ian cancer [8,9]. Subgroup analyses of specific ethnic groups using real-
world data have been performed by some authors to evaluate the suit-
ability of SACT in specific cohorts where representation in RCTs was
low; however, these studies are time-consuming and can be avoided
by improving participation of ethnic minorities in RCTs [43]. In this re-
view, data were not collected on the number of RCTs conducting sub-
group analyses, although other authors have reported 25-32% of
studies analysing results by ethnic group in cancer clinical trials
[44,45]. Conducting subgroup analyses at the RCT stage of drug develop-
ment may reveal disparate treatment effects earlier, reducing the need
for future observational research.

4.1. Race and ethnicity reporting

There is currently no guidance on the usage of race and ethnicity
reporting terms in RCTs [46]. Recruitment by ethnicity is not currently
included in quality assessment frameworks for RCTs, and is not consid-
ered a measure of study quality [47]. Ethnicity terminology can also dif-
fer between regions. For example, “Asian” ethnicity in the US is likely to
refer to “East Asian”, whilst in Europe it would likely refer to a “South
Asian” patient. Additionally, some groups reported in recruitment fig-
ures are relevant only to specific countries; patients of “Hispanic or La-
tino” ethnicity, for example, do not form significant populations in
Europe or Asia, and would be categorised as “Other” ethnicity.

Significant levels of discordance between self-reported race or eth-
nicity and those recorded by healthcare practitioners in electronic
health record systems have been reported [48]. Furthermore, ethnicity
terms in the US are defined by census guidelines implemented in
1997, which describe broad ethnicity categories that do not necessarily
represent every person’s perceived identity [4]. Proposals have also
been made to amend race and ethnicity definitions to use more specific
terms in the US in 2024, which could improve reporting of these demo-
graphics in RCTs [49]. Ideally, terms would be standardised globally;
however this is unlikely to be possible due to cultural and historical dif-
ferences surrounding the use of race and ethnicity terminology [50]. Ad-
ditionally, the gathering of racial or ethnicity data is an illegal practice in
France and is not commonly practiced in Germany, where a significant
number of research sites were placed in this review. This practice will
further limit the quality of ethnicity reporting in RCTs. Grouping by
broad race/ethnicity terms limits comparisons of participation between
regions; however, the aim of this review was to produce an overall sum-
mary of ethnic minority representation in clinical trials, which was pos-
sible using the data available.

4.2. Strengths and limitations

In this review, the 26 RCTs met inclusion criteria over a 10-year pe-
riod, providing a large representative sample of patients recruited to
contemporary gynecological cancer RCTs. The low rate of reporting of
ethnicity, as well as the frequent use of “Unspecified” or “Unknown”
ethnicity terms limited the assessment of representation and may rep-
resent some reporting bias. Many trials also reported broad ethnicity
categories, rather than more specific descriptions. The issue of missing
reporting of ethnicity has been raised previously, with authors high-
lighting the need for patients to report their own ethnicity instead of
having these data entered by clinicians [51]. Baseline characteristics of
RCT cohorts are reported as aggregated totals, which does not allow
for a granular assessment representation of enrollment for individual
sites or countries. Additionally, when comparing the representation of
ethnic minority groups in RCTs to real-world populations, comparisons
can only be made to countries where incidence data by ethnicity are
available. Here, comparisons could be made to US and UK incidence
counts for 2020 as these data were available. Comparing the RCT
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population to demographics in countries outside of North America and
Europe would give a very different picture of representation, with sig-
nificant under-representation of the majority population. However,
comparisons to populations in other regions could not be made as
these data were not available. Comparison to the US population was
considered most appropriate given that the majority of research sites
were located in the US. Despite these limitations, this systematic review
has provided a contemporary description of participants that have
taken part in RCTs for novel therapies that are now routinely used in
clinical practice in gynecological cancers, highlighting the widespread
issue of disparity in participation and providing a reference population
for future important work investigating treatment disparity between
subgroups of gynecological cancer patients.

5. Conclusions

This review showed poor representation of ethnic minority groups
on the global scale, with a majority “Caucasian” RCT population. More
work is needed at local and country levels to understand how research
sites are representing their patients. Improving participation of under-
served groups is likely to improve generalisability of results from RCTs
and broaden understanding of treatment outcomes for patients from di-
verse ethnic backgrounds. This work informs RCT recruiting practices
and future observational research into treatment outcomes for gyneco-
logical cancer patients by providing a contemporary assessment of the
population that enrolled in RCTs leading to licensing for novel therapies
now routinely used in gynecological cancers.
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