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In this post hoc analysis of the ASCENT study, we compared outcomes with sacituzumab govitecan
(SG) vs single-agent chemotherapy in clinically important subgroups of patients with metastatic triple-
negative breast cancer (mTNBC). Patients with mTNBC refractory to/relapsing after ≥2 prior
chemotherapies (≥1 in the metastatic setting) were randomized 1:1 to receive SG or treatment of
physician’s choice (TPC) until unacceptable toxicity/progression. The primary endpoint was
progression-free survival (PFS) per RECIST 1.1 by central review in patients without brain metastases.
Patients with brain metastases were allowed if metastases were stable ≥4 weeks. In the intention-to-
treat (ITT) population, 19% of patients were age ≥65 years; 12% were Black, and 12% had brain
metastases. SG improved PFS and overall survival (OS), respectively, vs TPC in patients age ≥65 years
(7.1 vs 2.4months and 14.7 vs 8.9months), or of Black race (5.4 vs 2.2months and 13.8 vs 8.5months),
consistent with outcomes in the ITT population. Patients with brain metastases had numerically higher
median PFS with SG vs TPC, but median OS was similar between treatment groups. SG was well
tolerated and had a manageable safety profile consistent with the full safety population across all
subgroups; neutropenia and diarrhea were the most common treatment-emergent adverse events.
These findings confirm the meaningful clinical benefit of SG vs standard chemotherapy in patient
subgroups with high unmet needs. SG should be considered an effective and safe treatment option for
patientswithmTNBCeligible for second-lineor later therapy.ClinicalTrials.govNumber:NCT02574455.

Triple-negative breast cancer (TNBC) is a heterogenous disease with an
aggressive clinical course and poorer outcomes than other breast cancer
subtypes1,2. Certain patient subgroups defined by age, race, or location of
disease (e.g., brain metastases) within the TNBC subtype are associated
with even worse outcomes. Approximately 20% of new TNBC diagnoses
are in patients age≥65 years, whomay have a higher rate of comorbidities,
complicating their ability to tolerate systemic treatment-related

toxicities3–6. Incidence rates of metastatic TNBC (mTNBC) among
Black women are double those of White women, with worse clinical
outcomes, potentially due to healthcare disparities, comorbidities, and
differences in disease biology7–9. Patients with mTNBC who have brain
metastases can have debilitating neurologic symptoms and poor survival,
and treatment optionsmaybe limited due to challengeswith drug delivery
across the blood–brain barrier10.
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Though the treatment landscape for mTNBC has evolved, patients
with later-line mTNBC, especially in these poor prognosis subgroups,
exclusively relied on single-agent chemotherapy as the standard treatment
option until recently. However, single-agent chemotherapy is associated
with low response rates, short progression‑free survival (PFS), and dose-
limiting, cumulative adverse events (AEs)11–16. As a result, these patients
could benefit from more effective and well-tolerated novel agents.

Sacituzumab govitecan (SG) is an antibody-drug conjugate (ADC)
composed of anti–trophoblast cell surface antigen 2 (Trop-2) antibody
coupled to the well-characterized payload SN-38 via a proprietary, hydro-
lyzable linker. Trop-2 is highly expressed in all breast cancer subtypes and
has been shown to be a viable target inTNBC17,18. SG is approved inmultiple
countries (including the United States) for patients with mTNBC who
received ≥2 prior therapies (≥1 in the metastatic setting) and is also
approved in the United States for patients with hormone receptor positive/
human epidermal growth factor receptor (HER2) negativemetastatic breast
cancer who received endocrine-based therapy and ≥2 additional systemic
therapies in the metastatic setting19–21. Approval for mTNBC was based on
results from the global, open-label, phase 3 ASCENT study
(NCT02574455), which demonstrated a significant survival improvement
for SGvs single-agent chemotherapy,with amanageable safetyprofile in the
second-line or later mTNBC setting22,23. Median PFS was 4.8 vs 1.7 months
(hazard ratio [HR] 0.43; 95% confidence interval [CI] 0.35–0.54), and
median overall survival (OS) was 11.8 vs 6.9 months (HR 0.51; 95% CI
0.41–0.62) in the intention-to-treat (ITT) population22.

Given the proven clinical benefit of SG vs single-agent chemotherapy
in the mTNBC second-line or later setting, it is important to further
understand whether specific patient subgroups could derive benefit from
SG. Here, we present post hoc efficacy and safety results from the ASCENT
study in patients withmTNBCby subgroups based on age, race, presence of
previously treated brain metastases, and by chemotherapy treatment of
physician’s choice (TPC) selected prior to randomization in the ITT
population.

Results
Patients
In total, 529 patients enrolled in the study (ITT population) were randomly
assigned to SG (n = 235) or TPC (n = 233; 54% eribulin, 20% vinorelbine,
13% capecitabine, or 12% gemcitabine); 468 patients had no known brain
metastases at baseline22.

Baseline patient demographics and disease characteristics for the ITT
population and by subgroup are shown in Table 1. In the ITT population,
the median age was 54 years, and the median number of prior lines of
systemic therapy was four. Of the 529 patients, 101 patients (19%) were age
≥65 years, 62 patients (12%) self-reported Black race, and 61 patients (12%)
had known brain metastases at baseline.

In general, patient disease characteristics were similar between patients
aged <65 years (n = 428) and ≥65 years (n = 101) with some exceptions.
Patients aged <65 years had a higher rate (61%) of negative germline breast
cancer gene (BRCA) mutations in those patients with known BRCA status
thanpatients aged≥65years (35%). Themost commonprior chemotherapy
treatment regimens were generally used at a higher frequency with patients
aged <65 vs ≥65 years, including anthracyclines (86% vs 67%, respectively)
and cyclophosphamide (85% vs 73%); differenceswere also found in the use
of previous checkpoint inhibitors (30% vs 23%) and neoadjuvant systemic
therapies (53% vs 24%) (Table 1).

Baseline characteristics between Black (n = 62) and Other race
(n = 467) subgroups were similar except for missing information regarding
BRCA1/2mutation status (48%vs 35%, respectively), a higher rate of TNBC
at initial diagnosis (79% vs 69%), and a higher frequency of axillary lymph
node involvement (37% vs 24%). Additionally, there were some differences
in the most common prior chemotherapy treatments between Black and
Other subgroups, in particular for carboplatin (77% vs 67%). Black patients
also had higher previous use of checkpoint inhibitors (37%) vs Other race
patients (28%) (Table 1).

In general, patient disease characteristics were similar between patients
without (n = 468) andwith (n = 61) brainmetastases with some exceptions.
Patients with brain metastases had a higher rate of BRCAmutations (15%)
than patients without brainmetastases (7%).More patients with vs without
brainmetastases hadTNBCat initial diagnosis (82% vs 69%, respectively), a
greater number of prior anticancer regimens (median [range]: 4 [2–9]) vs 3
[1–16]), a higher rate of >3 prior chemotherapies (43% vs 30%), prior
capecitabine therapy (79% vs 65%), and previous checkpoint inhibitory
treatment (43% vs 27%) prior to enrollment. Patients with brainmetastases
also more commonly had major tumor locations in the lung (67% vs 44%)
and bone (36% vs 22%), and less commonly in the liver (36% vs 43%) and
axillary lymph nodes (11% vs 28%) (Table 1).

Demographics and baseline characteristics for SG and each TPC agent
were balanced between treatment arms. Within the TPC arm, the most
commonly used chemotherapy was eribulin (n = 139), followed by vinor-
elbine (n = 52), capecitabine (n = 33), and gemcitabine (n = 38) (Table 2).

In total, 258 patients in the SGgroup and224patients in theTPCgroup
were treated. As of February 25, 2021, no patients remained on treatment in
any subgroup.Across subgroups, disease progressionwas themost common
reason for treatment discontinuation for SG and TPC (age ≥65 years, 88%
and 75%; Black race, 79% and 74%; with brainmetastases, 72% and 62% for
SG and TPC, respectively). The median duration of follow-up for all ITT
patients was 8.8months.Median duration of SG treatment varied across the
subgroups (SupplementaryTable 1). Patients age≥65 years generally had the
longest exposure to SG treatment (median, 6.7 months) and patients with
brain metastases had the shortest (median, 2.5 months). Patient disposition
for the patient subgroups is presented in Fig. 1 and Supplementary Table 1.

Efficacy outcomes
Age. For patients <65 years (n = 428), median PFS for SG vs TPCwas 4.2
vs 1.6 months (HR 0.45; 95% CI 0.35–0.57), and median OS was 10.8 vs
6.7 months (HR 0.54; 95% CI 0.43–0.66), respectively (Fig. 2). Objective
response rate (ORR) was 28% vs 5%, and clinical benefit rate (CBR) was
37% vs 8%, respectively, in these patients (Table 3). In patients age ≥65
years (n = 101), median PFS for SG vs TPC was 7.1 vs 2.4 months (HR
0.25; 95%CI 0.14–0.43), andmedianOSwas 14.7 vs 8.9months (HR0.47;
95% CI 0.29–0.75; Table 2 and Fig. 2). ORR by blinded independent
central review (BICR) was 45% vs 0%, and CBR was 55% vs 8%,
respectively (Table 3).

Black race. In Black patients (SG, n = 28; TPC, n = 34), median PFS for
SG vs TPC was 5.4 vs 2.2 months (HR 0.44; 95% CI 0.24–0.80), and
median OS was 13.8 vs 8.5 months (HR 0.62; 95% CI 0.34–1.11). ORR by
BICR was 32% vs 6%, and CBRwas 43% and 15%, respectively. In the SG
group, one patient (4%) achieved a complete response (CR), and eight
patients (29%) achieved a partial response (PR). In Other race patients
(SG, n = 239; TPC n = 228), median PFS for SG vs TPC was 4.6 vs
1.6 months (HR 0.40; 95% CI 0.32–0.51), and median OS was 11.7 vs
6.9 months (HR 0.51; 95% CI 0.41–0.62). ORR by BICR was 31% vs 4%,
and CBR was 40% vs 7%, respectively. In the SG group, 9 patients (4%)
achieved a CR, and 65 patients (27%) achieved a PR (Table 3).

Brainmetastases. In patients with stable brainmetastases at study entry
(SG, n = 32; TPC, n = 29), median PFS for SG vs TPC was 2.8 vs
1.6 months (HR 0.68; 95% CI 0.38–1.23). Median OS was 7.0 vs
7.5 months (HR 0.96; 95% CI 0.55–1.68; Table 3). ORR by BICR was 3%
vs 0%, and CBR was 9% and 3%, respectively (Table 3).

In patients without brain metastases at study entry (SG, n = 235; TPC,
n = 233),medianPFS for SGvsTPCwas 5.5 vs 1.7months (HR0.35; 95%CI
0.28–0.44).MedianOSwas 12.1 vs 6.7months (HR0.48; 95%CI0.38–0.59).
ORR by BICR was 35% vs 5%, and CBR was 45% vs 9%, respectively
(Table 3).

Individual TPC agents. Treatment with SG (n = 267) resulted in longer
median PFS vs eribulin (n = 139), vinorelbine (n = 52), capecitabine
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Table1 |Baselinepatient anddiseasecharacteristics andprior treatment history for the ITTpopulationandpatient subgroupsof
age, race, or brain metastases

Characteristic ITT (N = 529) Age Race Brain metastases

<65 years (n = 428) ≥65 years (n = 101) Black (n = 62) Other race (n = 467) No (n = 468) Yes (n = 61)

Female, n (%) 527 (99) 427 (>99) 100 (99) 62 (100) 465 (99) 466 (99) 61 (100)

Median age, years (range) 54 (27–82) 51 (27–64) 70 (65–82) 54 (32–75) 54 (27–82) 54 (27–82) 53 (27–81)

Race or ethnic group, n (%)a

White 418 (79) 332 (78) 86 (85) 0 418 (79) 369 (79) 49 (80)

Black 62 (12) 53 (12) 0 62 (100) 0 56 (12) 6 (10)

Asian 22 (4) 22 (5) 0 0 22 (4) 18 (4) 4 (7)

Other or not specified 27 (5) 21 (5) 6 (6) 0 27 (5) 25 (5) 2 (3)

ECOG performance status at screening, n (%)b

0 229 (43) 187 (44) 42 (42) 26 (42) 203 (44) 206 (44) 23 (38)

1 300 (57) 241 (56) 59 (58) 36 (58) 264 (57) 262 (56) 38 (62)

Known brain metastases at entry study, n (%) 61 (12) 50 (12) 11 (11) 6 (10) 55 (10) 0 61 (100)

Germline BRCA1/2 mutational status, n (%)c

Negative 296 (56) 261 (61) 35 (35) 30 (48) 266 (57) 258 (55) 38 (62)

Positive 43 (8) 37 (9) 6 (6) 2 (3) 41 (9) 34 (7) 9 (15)

Missing 190 (36) 130 (30) 60 (59) 30 (48) 160 (35) 176 (38) 14 (23)

Triple-negative breast cancer at initial diagnosis, n (%)d 372 (30) 305 (71) 67 (66) 49 (79) 323 (69) 322 (69) 50 (82)

Median time from metastatic diagnosis, months (range)e 16 (0–203) 16 (0–140) 19 (0–203) 20 (1–96) 16 (0–203) 15 (0–203) 23 (2–96)

Number of prior anticancer regimens, median (range)f 4 (2–17) 3 (1–16) 3 (1–10) 3 (1–9) 3 (1–16) 3 (1–16) 4 (2–9)

Number of prior chemotherapies, n (%)

2–3 365 (69) 300 (70) 65 (64) 43 (69) 322 (69) 330 (71) 35 (57)

>3 164 (31) 128 (30) 36 (36) 19 (31) 145 (31) 138 (30) 26 (43)

Most common prior chemotherapy drugs, n (%)

Taxanesg 529 (100) 428 (100) 101 (100) 62 (100) 467 (100) 468 (100) 61 (100)

Anthracyclinesh 438 (83) 370 (86) 68 (67) 51 (82) 387 (83) 384 (82) 54 (89)

Cyclophosphamide 437 (83) 363 (85) 74 (73) 50 (81) 387 (83) 384 (82) 53 (87)

Carboplatin 343 (65) 284 (66) 59 (58) 48 (77) 311 (67) 307 (66) 36 (59)

Capecitabine 457 (87) 284 (66) 70 (69) 43 (69) 295 (63) 306 (65) 48 (79)

Previous use of checkpoint inhibitors, n (%) 153 (29) 130 (30) 23 (23) 23 (37) 130 (28) 127 (27) 26 (43)

Previous use of PARP inhibitors, n (%) 42 (8) 37 (9) 5 (5) 3 (5) 39 (8) 35 (8) 7 (11)

Number of prior systemic regimens, median (range) 4 (2–17) 4 (2–17) 4 (2–11) 4 (2–10) 4 (2–17) 4 (2–17) 5 (2–10)

Setting of prior systemic therapies (%)

Adjuvant 309 (29) 244 (57) 65 (64) 33 (53) 276 (52) 269 (58) 40 (66)

Neoadjuvant 249 (47) 225 (53) 24 (24) 29 (47) 220 (47) 224 (48) 25 (41)

Metastatic 518 (98) 417 (97) 101 (100) 59 (95) 459 (98) 457 (98) 61 (100)

Locally advanced disease 15 (3) 14 (3) 1 (1) 2 (3) 13 (3) 12 (3) 3 (5)

Major tumor locations based on IRC, n (%)i

Lung 246 (47) 194 (45) 52 (52) 29 (47) 217 (47) 205 (44) 41 (67)

Bonej 125 (24) 101 (24) 24 (24) 14 (23) 111 (24) 103 (22) 22 (36)

Liver 221 (42) 183 (43) 38 (38) 24 (39) 197 (42) 199 (43) 22 (36)

Axillary lymph nodes 137 (26) 114 (27) 23 (23) 23 (37) 114 (24) 130 (28) 7 (11)

ITT population comprises patients with and without brain metastases at baseline. The Black, Other race, and age subgroup analyses were conducted in the ITT population.
BRCAbreast cancer gene,ECOGEasternCooperativeOncologyGroup,HER2 human epidermal growth factor receptor 2,HR hormone receptor, IRC independent review committee, ITT intention to treat,
PARP poly (adenosine diphosphate-ribose) polymerase, SG sacituzumab govitecan, TPC treatment of physician’s choice.
aRace was self-reported. Other includes American Indian or Alaska Native, Native Hawaiian or other Pacific Islander. Other race subgroup includes any patient who did not self-identify as Black race.
bThe Eastern Cooperative Oncology Group performance status scale ranges from 0 to 5: 0 indicates that the patient was fully active with no restrictions and 1 indicates that the patient was ambulatory and
able to carry out work of a light or sedentary nature but restricted in physically strenuous activity. Higher numbers indicate increasing degrees of disability.
cPatients who did not haveBRCA1/2 germline testing done or had inconclusive results are not included. Of the patients withBRCA1/2 mutations at baseline, 10 (63%) in the SG group and 11 (61%) in the
TPC group had received prior PARP inhibitors.
dPatients initially diagnosedwith HR-positive and/or HER2-positive breast cancer (SG, n = 70; TPC, n = 76) had amedian (range) time frommetastatic diagnosis of 22.5 months (2.1–202.9) in the SG group
and 21.2 months (1.1–140.1) in the TPC group.
eTime from metastatic diagnosis is defined as number of days divided by 30.4375 from date of first diagnosis of metastasis to date of study entry.
fAnticancer regimens refer to any prior metastatic/neoadjuvant/locally advanced regimens used to treat an eligible breast cancer patient. Prior therapy in the adjuvant setting is excluded from this count.
gIncludes paclitaxel, nab-paclitaxel, and docetaxel.
hIncludes doxorubicin, daunorubicin, epirubicin, and different formulations of these agents.
iBased on independent central review of target and nontarget lesions at baseline.
jBone-only disease was not permitted in the study.
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(n = 33), or gemcitabine (n = 38), with amedian of 4.8 vs 2.1, 1.5, 1.6, and
2.4 months, respectively, as well as OS (median 11.8 vs 7.2, 5.6, 5.2, and
8.4 months) and ORR (31% vs 4%, 4%, 6%, and 3%, respectively)
(Table 4).

Safety outcomes
In general, the safety profile of SG in the overall safety population was
similar to that for TPC and wasmanageable. Grade ≥3 treatment-emergent
AEs (TEAEs) occurred in 73% of patients treated with SG and 65% of
patients treatedwithTPC. SeriousAEs occurred in 27%and 29%of patients
treated with SG compared with TPC, respectively. TEAEs leading to dose
reduction occurred in 22% of patients treated with SG compared with 26%
of patients treated with TPC, and 5% of patients in both arms experienced
TEAEs leading to study drug discontinuation (Table 5).

Overall, a similar AE profile was seen for SG among the age, race,
and brainmetastases subgroups. In the SG arm, the frequency of grade
≥3 TEAEs was higher in patients with brain metastases vs patients
without brain metastases (80% vs 72%). Patients of Black race in the
TPC arm were more likely to have an AE leading to dose reduction
(35% vs 25%) or interruption (48% vs 37%) compared with Other race
patients. Patients age ≥65 years were more likely to undergo dose
reduction due to TEAEs vs patients age <65 years (37% vs 19%). The
incidence of TEAEs leading to SG treatment discontinuation was
generally low across subgroups (age ≥65 years, 2%; of Black race, 4%;
with brain metastases, 7%) and consistent with that of the overall
safety population (5%). Serious AEs occurred less frequently in
patients of Black race compared with the overall safety population
(20% vs 27%).

Table 2 | Baseline patient and disease characteristics in SG or individual TPC agent selected at randomization

Characteristic Treatment

SG (n = 267) Eribulin (n = 139) Vinorelbine (n = 52) Capecitabine (n = 33) Gemcitabine (n = 38)

Female, n (%) 265 (99) 139 (100) 52 (100) 33 (100) 38 (100)

Median age, years (range) 54 (27–82) 53 (27–80) 54 (30–74) 50 (31–81) 56 (36–81)

Race or ethnic group, n (%)a

White 215 (81) 109 (78) 36 (69) 27 (82) 31 (82)

Black 28 (11) 18 (13) 12 (23) 2 (6) 2 (5)

Asian 13 (5) 3 (2) 2 (4) 3 (9) 1 (3)

Other or not specified 11 (4) 9 (7) 2 (4) 1 (3) 4 (11)

ECOG performance status at screening, n (%)b

0 121 (45) 63 (45) 22 (42) 13 (39) 10 (26)

1 146 (55) 76 (55) 30 (58) 20 (61) 28 (74)

Number of prior chemotherapies (n, %)

2–3 99 57 4 18 13

>3 168 82 48 15 25

Number of prior systemic regimens, med-
ian (range)

4 (2–17) 4 (2–14) 5 (2–14) 3 (2–7) 5 (2–10)

ITT population comprises patients with and without brain metastases at baseline. The Black, Other Race, and age subgroup analyses were conducted in the ITT population.
BRCA breast cancer gene, ECOG Eastern Cooperative Oncology Group, ITT intention to treat, SG sacituzumab govitecan, TPC treatment of physician’s choice.
aRace was self-reported. Other includes American Indian or Alaska Native, Native Hawaiian or other Pacific Islander. Other Race subgroup includes any patient who did not self-identify as Black race.
bThe Eastern Cooperative Oncology Group performance status scale ranges from 0 to 5: 0 indicates that the patient was fully active with no restrictions and 1 indicates that the patient was ambulatory and
able to carry out work of a light or sedentary nature but restricted in physically strenuous activity. Higher numbers indicate increasing degrees of disability.

n (%)

Received treatment

Discontinued

Ongoing

209 (96)

209 (96)

49 (100)

49 (100)

0

25 (89)

25 (89)

0

233 (98)

233 (98)

0

30 (94)

30 (94)

0

228 (97)

228 (97)

0

Age
<65 years
(n = 218)

Randomized to SG (ITT population) (n = 267)
Treated (safety population) (n = 258)

Patients screened
(N = 730)

Patients randomized
(N = 529)

Randomized to TPC (ITT population)a (n = 262)
Treated (safety population) (n = 224)

Age
≥65 years
(n = 49)

Black race
(n = 28)

Other race
(n = 239)

BMPos
(n = 32)

BMNeg
(n = 235)

0

176 (84)

176 (84)

48 (92)

48 (92)

0

31 (91)

31 (91)

0

193 (85)

193 (85)

0

23 (79)

23 (79)

0

201 (86)

201 (86)

0

Age
<65 years
(n = 210)

Age
≥65 years
(n = 52)

Black race
(n = 34)

Other race
(n = 228)

BMPos
(n = 29)

BMNeg
(n = 233)

0

Fig. 1 | CONSORTdiagram. aPatients in the TPC armswere randomized to eribulin
(n = 139), vinorelbine (n = 52), gemcitabine (n = 38), or capecitabine (n = 33).
Details of the trial profile for the BMNeg population have been published previously.
Reasons the patients discontinued treatment in each subgroup are presented in

Table S1 in the Supplemental Appendix. Other race subgroup includes any patient
who did not self-identify as Black race. BMNeg brain metastases-negative, BMPos
brain metastases-positive, ITT intention to treat, SG sacituzumab govitecan, TPC
treatment of physician’s choice.

https://doi.org/10.1038/s41523-024-00635-5 Article

npj Breast Cancer |           (2024) 10:33 4



T
ab

le
3
|S

um
m
ar
y
o
fe

ffi
ca

cy
o
ut
co

m
es

fo
r
ag

e,
ra
ce

,o
r
b
ra
in

m
et
as

ta
se

s

A
g
e

R
ac

e
B
ra
in

m
et
as

ta
se

s

<
65

ye
ar
s
(n

=
42

8)
≥
65

ye
ar
s
(n

=
10

1)
B
la
ck

(n
=
62

)
O
th
er

ra
ce

(n
=
46

7)
N
o
(n

=
46

8)
Y
es

(n
=
61

)

S
G
(n

=
21

8)
T
P
C
(n

=
21

0)
S
G
(n

=
49

)
T
P
C
(n

=
52

)
S
G

(n
=
28

)
T
P
C
(n

=
34

)
S
G

(n
=
23

9)
T
P
C
(n

=
22

8)
S
G

(n
=
23

5)
T
P
C
(n

=
23

3)
S
G
(n

=
32

)
T
P
C
(n

=
29

)

M
ed

ia
n
P
FS

,m
o
(9
5%

C
I)

4.
2
(3
.2
–
5.
5)

1.
6
(1
.5
–
2.
5)

7.
1
(4
.9
–
8.
4)

2.
4
(1
.5
–
2.
9)

5.
4
(2
.8
–
7.
4)

2.
2
(1
.5
–
2.
9)

4.
6
(4
.1
–
5.
8)

1.
6
(1
.5
–
2.
5)

5.
6
(4
.3
–
6.
3)

1.
7
(1
.5
–
2.
5)

2.
8
(1
.5
–
3.
9)

1.
6
(1
.3
–
2.
9)

H
R
(9
5%

C
I)

0.
45

(0
.3
5–

0.
57

)
0.
25

(0
.1
4–

0.
43

)
0.
44

(0
.2
4–

0.
80

)
0.
40

(0
.3
2–

0.
51

)
0.
45

(0
.3
1–

0.
49

4)
0.
68

(0
.3
8–

1.
23

)

M
ed

ia
n
O
S
,m

o
(9
5%

C
I)

10
.8

(9
.5
–
13

.0
)

6.
7
(5
.4
–
7.
5)

14
.7

(1
2.
2–

22
.5
)

8.
9
(6
.2
–
10

.2
)

13
.8

(9
.4
–
18

.3
)

8.
5
(4
.8
–
12

.4
)

11
.7

(1
0.
2–

13
.6
)

6.
9
(5
.7
–
7.
7)

12
.1

(1
0.
7–

14
.0
)

6.
7
(5
.8
–
7.
7)

7.
0
(4
.7
–
14

.7
)

7.
5
(4
.7
–
11

.1
)

H
R
(9
5%

C
I)

0.
54

(0
.4
3–

0.
66

)
0.
47

(0
.2
9–

0.
75

)
0.
62

(0
.3
4–

1.
11

)
0.
51

(0
.4
1–

0.
62

)
0.
49

(0
.4
–
0.
60

)
0.
96

(0
.5
5–

1.
68

)

O
R
R
,n

(%
)

61
(2
8)

11
(5
)

22
(4
5)

0
9
(3
2)

2
(6
)

74
(3
1)

9
(4
)

82
(3
5)

11
(5
)

1
(3
)

0

B
es

to
ve

ra
ll
re
sp

on
se

n
(%

)

C
R

7
(3
)

2
(1
)

3
(6
)

0
1
(4
)

1
(3
)

9
(4
)

1
(0
.4
)

10
(4
)

2
(1
)

0
0

P
R

54
(2
5)

9
(4
)

19
(3
9)

0
8
(2
9)

1
(3
)

65
(2
7)

8
(4
)

72
(3
1)

9
(4
)

1
(3
)

0

S
D

76
(3
5)

49
(2
3)

20
(4
1)

22
(4
2)

11
(3
9)

12
(3
5)

85
(3
6)

59
(2
6)

81
(3
4)

62
(2
7)

15
(4
7)

9
(3
1)

S
D
≥
6
m
o

20
(9
)

6
(3
)

5
(1
0)

4
(8
)

3
(1
1)

3
(9
)

22
(9
)

7
(3
)

23
(1
0)

9
(4
)

2
(6
)

1
(3
)

P
D

58
(2
7)

82
(3
9)

7
(1
4)

18
(3
5)

4
(1
4)

14
(4
1)

61
(2
6)

86
(3
8)

54
(2
3)

89
(3
8)

11
(3
4)

11
(3
8)

N
E

a
23

(1
1)

68
(3
2)

0
12

(2
3)

4
(1
4)

6
(1
8)

19
(8
)

74
(3
3)

18
(8
)

71
(3
0)

5
(1
6)

9
(3
1)

C
B
R
,n

(%
)b

81
(3
7)

17
(8
)

27
(5
5)

4
(8
)

12
(4
3)

5
(1
5)

96
(4
0)

16
(7
)

10
5
(4
5)

20
(9
)

3
(9
)

1
(3
)

M
ed

ia
n
D
O
R
,m

o
(9
5%

C
I)c

5.
6
(5
.1
–
7.
6)

3.
6
(2
.8
–
N
E
)

7.
1
(4
.4
–
12

.3
)

N
/A

9.
2
(3
.2
–
N
E
)

N
E
(2
.9
–
N
E
)

5.
7
(5
.4
,7

.9
)

3.
6
(2
.8
,N

E
)

6.
3
(5
.5
–
7.
9)

3.
6
(2
.8
–
N
E
)

2.
9
(N
E
–
N
E
)

N
/A

d

M
ed

ia
n
TT

R
,m

o
(ra

ng
e)

1.
5
(0
.7
–
10

.6
)

1.
5
(1
.3
–
4.
2)

1.
5
(1
.2
–
8.
4)

N
/A

1.
4
(1
.3
–
10

.6
)

2.
2
(1
.4
–
3.
0)

1.
6
(0
.7
–
8.
4)

1.
5
(1
.3
–
4.
2)

1.
5
(0
.7
–
10

.6
)

1.
5
(1
.3
–
4.
2)

1.
5
(1
.5
–
1.
5)

0

O
th
er

ra
ce

su
b
gr
ou

p
in
cl
ud

es
an

y
p
at
ie
nt

w
ho

d
id

no
ts

el
f-
id
en

tif
y
as

B
la
ck

ra
ce

.
C
B
R
cl
in
ic
al
b
en

efi
tr
at
e,
C
Ic
on

fi
d
en

ce
in
te
rv
al
,C

R
co

m
p
le
te

re
sp

on
se

,D
O
R
d
ur
at
io
n
of

re
sp

on
se

,H
R
ha

za
rd

ra
tio

,N
E
no

te
st
im

ab
le
,O

R
R
ob

je
ct
iv
e
re
sp

on
se

ra
te
,O

S
ov

er
al
ls
ur
vi
va

l,
P
D
p
ro
gr
es

si
ve

d
is
ea

se
,P

FS
p
ro
gr
es

si
on

-f
re
e
su

rv
iv
al
,P

R
p
ar
tia

lr
es

p
on

se
,S

D
st
ab

le
d
is
ea

se
,S

G
sa

ci
tu
zu

m
ab

go
vi
te
ca

n,
TP

C
tr
ea

tm
en

to
fp

hy
si
ci
an

’s
ch

oi
ce

,T
TR

tim
e
to

re
sp

on
se

.
a R
es

p
on

se
co

ul
d
no

tb
e
ev

al
ua

te
d
fo
ra

va
rie

ty
of

re
as

on
s,

in
cl
ud

in
g
a
la
ck

of
p
os

tb
as

el
in
e
im

ag
es

or
un

re
ad

ab
le

im
ag

es
.

b C
B
R
is
d
efi

ne
d
as

th
e
p
er
ce

nt
ag

e
of

p
at
ie
nt
s
w
ith

a
co

nfi
rm

ed
ov

er
al
lr
es

p
on

se
of

C
R
or

P
R
an

d
S
D
≥
6
m
on

th
s.

c M
ed

ia
n
d
ur
at
io
n
of

re
sp

on
se

is
fr
om

K
ap

la
n–

M
ei
er

es
tim

at
e.

C
If
or

m
ed

ia
n
is
co

m
p
ut
ed

us
in
g
th
e
B
ro
ok

m
ey

er
–
C
ro
w
le
y
m
et
ho

d
.

d N
o
p
at
ie
nt
s
to

re
p
or
t.

https://doi.org/10.1038/s41523-024-00635-5 Article

npj Breast Cancer |           (2024) 10:33 5



The most common TEAEs of any grade with SG vs TPC in the
overall safety population included diarrhea (65% vs 17%), neutropenia
(64% vs 44%), nausea (62% vs 30%), and fatigue (52% vs 40%). These
were also the most common TEAEs of any grade across the patient
subgroups, all of which occurred at a higher frequency in the SG vs TPC
arm: neutropenia (age ≥65 years, 59% vs 44%; Black race, 64% vs 61%;
with brain metastases, 63% vs 52%, respectively), diarrhea (age ≥65
years, 74% vs 19%; Black race, 72% vs 19%; with brainmetastases, 50% vs
13% respectively), nausea (age ≥65 years, 51% vs 29%; Black race, 52% vs
35%; with brain metastases, 43% vs 26%, respectively), and fatigue (aged
≥65 years, 53% vs 50%; Black race, 52% vs 45%; with brain metastases,
63% vs 52%, respectively) (Supplementary Results and Supplementary
Tables 2–4).

The most common grade ≥3 TEAEs in the SG arm vs TPC arm in
the overall safety population were neutropenia (52% vs 34%) and

diarrhea (12% vs <1%). The same grade ≥3 TEAEs were the most
common across the patient subgroups, and occurred at a higher fre-
quency in the SG vs TPC arm: neutropenia (age ≥65 years, 47% vs 40%;
Black race, 48% vs 42%; with brainmetastases, 60% vs 26%, respectively)
and diarrhea (age ≥65 years, 12% vs 0%; Black race, 4% vs 0% with brain
metastases, 7% vs 0%, respectively) (Supplementary Results and Sup-
plementary Tables 2–4). In the SG arm, concomitant growth factor
support and other supportive measures were used for AE management
as previously described22. No interstitial lung diseasewas observed in any
subgroup.

SG and TPC. Grade ≥3 TEAEs with SG vs eribulin or vs vinorelbine,
capecitabine, and gemcitabine combined were primarily hematological.
Discontinuation rates due to TEAE were generally similar between
groups (Table 6 and Supplemental Table 5).

Subgroup

a

Overall

Age group
<65

≥65

Race
Black

Other race

Brain metastases
Yes

No

529

428

101

62

467

61

468

4.8 (4.1–5.8)

4.2 (3.2–5.5)

7.1 (4.9–8.4)

5.4 (2.8–7.4)

4.6 (4.1–5.8)

2.8 (1.5–3.9)

5.6 (4.3–6.3)

1.7 (1.5–2.5)

1.6 (1.5–2.5)

2.4 (1.5–2.9)

2.2 (1.5–2.9)

1.6 (1.5–2.5)

1.6 (1.3–2.9)

1.7 (1.5–2.6)

0.414 (0.333–0.516)

0.450 (0.353–0.573)

0.246 (0.141–0.428)

0.435 (0.236–0.802)

0.404 (0.319–0.512)

0.682 (0.379–1.228)

0.392 (0.310–0.497)

No. 
of patients

Median PFS month (95% CI)

Sacituzumab govitecan TPC

Hazard ratio HR (95% CI)

Subgroup

b

Overall

Age group
<65

≥65

Race
Black

Other race

Brain metastases
Yes

No

529

428

101

62

467

61

468

11.8 (10.5–13.8)

10.8 (9.5–13.0)

14.7 (12.2–22.5)

13.8 (9.4–18.3)

11.7 (10.2–13.6)

7.0 (4.7–14.7)

12.1 (10.7–14.0)

6.9 (5.9–7.7)

6.7 (5.4–7.5)

8.9 (6.2–10.2)

8.5 (4.8–12.4)

6.9 (5.7–7.7)

7.5 (4.7–11.1)

6.7 (5.8–7.7)

0.526 (0.433–0.637)

0.535 (0.433–0.622)

0.467 (0.292–0.749)

0.617 (0.343–1.107)

0.505 (0.412–0.620)

0.956 (0.546–1.675)

0.489 (0.398–0.601)

No. 
of patients

Median OS month (95% CI)

Sacituzumab govitecan TPC

Hazard ratio HR (95% CI)

0.06 0.12 0.25 0.50 1.00 2.00 4.00 8.00 16.00

Sacituzumab govitecan better TPC better

0.06 0.12 0.25 0.50 1.00 2.00 4.00 8.00 16.00

Sacituzumab govitecan better TPC better

Fig. 2 | Subgroup analysis of progression-free survival and overall survival.
aProgression-free survival;b overall survival. Survival outcomeswere assessed in the
intention-to-treat population (all randomly assigned patients with and without
brain metastases). Other race subgroup includes any patient who did not self-

identify as Black race. PFS was determined by blinded independent central review
according to Response Evaluation Criteria in Solid Tumors, version 1.1. OS overall
survival, PFS progression-free survival, SG sacituzumab govitecan, TPC treatment of
physician’s choice.
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Discussion
Due to the significant clinical benefit observed in the phase 3 ASCENT
study, SG was approved for use and recommended by major guidelines for
the treatment of patients withmTNBCwho received≥2 prior therapies (≥1
in the metastatic setting)19–21,24. Additional subgroup analyses for specific
patientpopulationswithpretreatedmTNBCthat havehighunmetneed and
present particular challenges provide valuable insight into SG outcomes for
treatment decision making. In these post hoc analyses of the ASCENT
study, SG demonstrated improved outcomes compared with single-agent
chemotherapy among patients who are age ≥65 years, of Black race, or with
brain metastases, with a safety profile consistent with the original ITT
population22. Furthermore, SG showed consistent efficacy benefit over each
TPCchemotherapy agent individually includingmedianPFS,OS, andORR.

Comorbidities and functional impairment can predispose patients to a
higher rate of chemotherapy-related toxicities, especially in frail older
patients with TNBC3,4,25. In ASCENT, patients age ≥65 years who received
SG had a significant improvement in outcomes compared to TPC with
respect toPFS (median, 7.1 vs 2.4months),OS (median, 15.3 vs 8.2months),
and ORR (50% vs 0%). This efficacy benefit together with longer time to
treatmentdiscontinuation for SGvsTPC in the ITTpopulation26, supports a
favorable risk/benefit profile for SG vs TPC in patients with mTNBC age
≥65 years.

Black patients with mTNBC have poor outcomes but historically
constituted a low percentage of breast cancer clinical trial participants
(3%–5%)7–9. As a result, data related to optimal treatment of these patients
are often lacking, though efforts are ongoing to improve representation in
clinical trials27. In total, 62 (12%) patients enrolled in the ASCENT study
self-identified as Black. Black patients derived a similar clinical benefit from
SGoverTPC inPFS (Black: 5.4 vs 2.2months;Other: 4.6 vs 1.6months) and
OS (Black: 13.8 vs 8.5 months; Other: 11.7 vs 6.9 months) as seen in the

Other race population, suggesting SG is an effective treatment option for
these patients.

Clinical trials in patients with breast cancer often exclude patients with
brain metastases due to their poor prognosis and the limited ability of
systemic agents to cross the blood–brain barrier; as such, limited clinical
data are available for these patients10. Translational data suggest that SN-38
can cross the blood–brain barrier28,29. Furthermore, SGhas shownactivity in
theCNS in clinical trials and real-world evidence studies30–34. In this post hoc
analysis of 61 patients with stable treated brain metastases from the
ASCENT study, SG showed numerically better outcomes than TPC for
median PFS (2.8 vs 1.6 months) and tumor responses (3% vs 0%) but
showed similar median OS to TPC. Though this represents only an incre-
mental improvement in efficacy outcomes, whether SG is active across the
blood–brain barrier in patients with progressive brain metastases remains
unknown and is currently being investigated35.

These post hoc analyses in patients with age ≥65 years, Black race, or
with brain metastases demonstrated that the safety profile of SG was con-
sistent with the knownAEs associated with SG in the ITT population22. The
most commonly reported TEAEs across all patient subgroups were neu-
tropenia and diarrhea, which were manageable with supportive care and
dose reductions. Additionally, no cases of interstitial lung disease were
reported with SG in this trial, an AE of concern with other classes of ADC
agents commonly used to treat this patient population36. Treatment dis-
continuation due to TEAEs was generally low and there were no treatment-
related deaths across patient subgroups. The safety profiles for individual
TPC agents (eribulin, vinorelbine, capecitabine, and gemcitabine) were
consistent with that of TPC overall22.

Data interpretation in these subgroup analyses is limited by the small
sample size, therefore it can be difficult to draw firm conclusions from
specific patient populations, especially patients with brainmetastases. As all

Table 4 | Summary of efficacy outcomes with SG or individual TPC agent selected at randomization

Treatment

TPC

SG (n = 267) Eribulin (n = 139) Vinorelbine (n = 52) Capecita-
bine (n = 33)

Gemcitabine (n = 38)

Median PFS, mo (95% CI) 4.8 (4.1–5.8) 2.1 (1.5–2.8) 1.5 (1.4–2.5) 1.6 (1.4–2.4) 2.4 (1.4–2.9)

HR (95% CI)a 0.41 (0.33–0.52)

Median OS, mo (95% CI) 11.8
(10.5–13.8)

7.2 (6.2–8.2) 5.6 (3.5–6.7) 5.2 (3.5–8.6) 8.4 (5.0–9.4)

HR (95% CI)a 0.51 (0.42–0.62)

ORR, n (%) 83 (31) 6 (4) 2 (4) 2 (6) 1 (3)

Best overall response, n (%)

CR 10 (4) 2 (1) 0 0 0

PR 73 (27) 4 (3) 2 (4) 2 (6) 1 (3)

SD 96 (36) 39 (28) 10 (19) 8 (24) 14 (37)

SD ≥ 6 mo 25 (9) 4 (3) 2 (4) 1 (3) 3 (8)

PD 65 (24) 57 (41) 21 (40) 13 (39) 9 (24)

NEb 23 (9) 37 (27) 19 (37) 10 (30) 14 (37)

CBR, n (%)c 108 (40) 10 (7) 4 (8) 3 (9) 4 (11)

Median DOR, mo (95% CI)d 6 (6–8) 4 (3–NE) 3 (NE) NA 3 (NE)

Median TTR, mo (range) 2 (1–11) 1 (1–3) 1 (1–2) 3 (1–4) 2 (2–2)

SG data have been previously published: Bardia et al.22.
CBR clinical benefit rate, CI confidence interval, CR complete response, DOR duration of response, HR hazard ratio, NE not estimable, ORR objective response rate, OS overall survival, PD progressive
disease, PFS progression-free survival, PR partial response, SD stable disease, SG sacituzumab govitecan, TPC treatment of physician’s choice, TTR time to response.
aHazard ratio analysis based on comparison of SG vs total TPC arm. Stratified Cox regression adjusted for stratification factors: number of prior chemotherapies, presence of known brain metastases at
study entry, and region.
bResponse could not be evaluated for a variety of reasons, including a lack of postbaseline images or unreadable images.
cCBR is defined as the percentage of patients with a confirmed overall response of CR or PR and SD ≥ 6 months.
dMedian duration of response is from Kaplan–Meier estimate. CI for median is computed using the Brookmeyer–Crowley method.
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subgroup analyses were post hoc, no adjustment was made for multiple
testing in the current analysis.

In conclusion, in these subgroup analyses from ASCENT, SG
improved efficacy outcomes vs TPC in patient groups with mTNBC and
poor prognosis in the second-line or later setting. In patients age ≥65 years,
SG is safe and effective demonstrating improved clinical benefit over single-
agent chemotherapy. In Black patients, a population historically known to
have poor outcomes, SG offers an effective treatment option that improves
survival outcomesover single-agent chemotherapy in this largest studyof an
ADC in patients with mTNBC to date. Efficacy outcomes across these
subgroups and safety were consistent with that of the ITT population22.
Although SG did not improve outcomes for patients with brain metastases
compared with the ITT population, numerical PFS clinical benefit was
observed in this extremely high-risk and difficult-to-treat population. These
data also indicate that for patients with poorer survival outcomes, SG
appears to have a greater benefit than TPC. Additionally, SG showed
superior efficacy comparedwith each individual TPC chemotherapy. Taken
together, SG should be considered an effective treatment option for patients
with mTNBC eligible for second-line or later therapy.

Methods
Patients
Eligibility for the phase 3 ASCENT study (NCT02574455) has been
reported previously22. Briefly, eligible patients had mTNBC (according to
the standard American Society of Clinical Oncology/College of American
Pathologists criteria; HER2 immunohistochemistry 0, 1, or 2/in situ
hybridizationnegative; estrogen receptor/progesterone receptor <1%37) that
was relapsed/refractory to≥2 prior standard chemotherapy regimens (≥1 in
the metastatic setting; no upper limit) for unresectable, locally advanced/
metastatic disease. Patients were required to have received a prior taxane
(any setting). Patients with known brain metastases (capped at 15%) were
eligible if their central nervous system disease was stable for ≥4 weeks by
MRI defined as ≥2 weeks from discontinuation of antiseizure medication
and corticosteroid dose (≤20mg prednisone equivalent) that was stable or
decreasing for≥2weeks before randomization. BrainMRIswere required at
each restaging throughout the study for these patients.

Trial design and treatment
Details of the study designhave beenpreviously described22. Briefly, patients
were randomized 1:1 to either SG (10mg/kg intravenously on days 1 and 8,
every 21 days) or TPC (capecitabine, eribulin, vinorelbine, or gemcitabine)
until disease progression, unacceptable toxicity, study withdrawal, or death,
whichever occurred first. No crossover to the SG arm was allowed upon
progression with chemotherapy. Stratifications factors at randomization
included number of prior chemotherapy regimens for advanced disease
(2–3 vs >3) and presence of known brain metastases at baseline (yes vs no).

Trial oversight
The study was approved by national regulatory authorities and each
investigational site’s institutional review/ethics committee (see Supplement
for full list of institutions) before implementation and was compliant with
the Declaration of Helsinki and International Council for Harmonisation
Good Clinical Practice Guidelines. As described in the originally reported
study22, all patients provided written informed consent.

Endpoints
The primary endpoint was PFS per BICR (using Response Evaluation
Criteria in Solid Tumors [RECIST] v1.138) in patients without known brain
metastases. Secondary endpoints included PFS per investigator assessment,
PFS in the ITT population (patients with and without brain metastases) by
BICR, ORR, OS, and safety.

Assessments
Tumor responses were assessed by imaging scans (computed tomography
orMRI) obtained every 6 weeks for 36 weeks, then every 9 weeks thereafter,T
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until disease progression requiring treatment discontinuation. Scans to
confirm responses were required 4–6 weeks after initial assessment. During
long-term follow-up, survival data were collected every 4 weeks.

Safety and tolerabilitywere evaluated in all treated patients, with the
severity of AEs graded using the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.03, and coded per
the Medical Dictionary for Regulatory Activities, version 22.1. Pre-
medication/concomitant medications and supportive measures allowed
and recommended for patients during the study were previously
described22.

Subgroup analyses
Post hoc analyses described herein include subgroups defined by baseline
demographics of age (age <65 years and ≥65 years), Black race, and brain
metastases from the ITT population. The analysis of patients with no
knownbrainmetastases at baselinewas prespecified in the study protocol.
Analysis of outcomes with SG or TPC treatment were prespecified.
Analysis by TPC selected prior to randomization was not prespecified per
the protocol.

Statistical analysis
Subgroup analyses were conducted using the statistical approach similar to
the primary analysis22. Kaplan–Meier estimates were used to analyze PFS
and OS in each treatment group, withmedians and corresponding 95%CIs
determined according to the Brookmeyer andCrowleymethodwith log-log
transformation (one-sided). The magnitude of the PFS and OS benefit was
measured by HRs and their 95% CIs estimated from unstratified Cox
proportional-hazards models. Response rate in each treatment group was
reported together with the corresponding 95% CI based on the exact
method.

Efficacy analyseswere conducted in thepatientpopulation specified for
each subgroup analysis. Efficacy in older and Black patients has previously
been reported22. Safety was analyzed in patients who received one or more
dose of study drug.

Reporting summary
Further information on research design is available in the Nature Research
Reporting Summary linked to this article.

Data availability
Gilead Sciences shares anonymized individual patient data upon request or
as required by law or regulationwith qualified external researchers based on
submitted curriculum vitae and reflecting non conflict of interest. The
request proposal must also include a statistician. Approval of such requests
is at Gilead Science’s discretion and is dependent on the nature of the
request, the merit of the research proposed, the availability of the data, and
the intended use of the data. Data requests should be sent to
datarequest@gilead.com.
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