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Patients with triple-negative breast cancer (TNBC) who relapse early after (neo)adjuvant chemotherapy have more aggressive
disease. In the ASCENT trial, sacituzumab govitecan (SG), an antibody-drug conjugate composed of an anti-Trop–2 antibody
coupled to SN-38 via a hydrolyzable linker, improved outcomes over single-agent chemotherapy of physician’s choice (TPC) in
metastatic TNBC (mTNBC). Of 468 patients without known baseline brain metastases, 33/235 vs 32/233 patients (both 14%) in the
SG vs TPC arms, respectively, received one line of therapy in the metastatic setting and experienced disease recurrence ≤12 months
after (neo)adjuvant chemotherapy. SG prolonged progression-free survival (median 5.7 vs 1.5 months [HR, 0.41; 95% CI, 0.22–0.76])
and overall survival (median 10.9 vs 4.9 months [HR, 0.51; 95% CI, 0.28–0.91]) vs TPC, with a manageable safety proﬁle in this
subgroup consistent with the overall population. In this second-line setting, as with later-line therapy, SG improved survival over
conventional chemotherapy for patients with mTNBC.
npj Breast Cancer (2022)8:72 ; https://doi.org/10.1038/s41523-022-00439-5

INTRODUCTION
Metastatic triple-negative breast cancer (mTNBC) is a heterogeneous
disease with few treatment options and poor outcomes1–4. This is
largely due to the inherently aggressive clinical behavior of mTNBC
and the lack of recognizable molecular targets for therapy3,4. Until
recently, single-agent chemotherapy was the standard of care
treatment option for previously treated mTNBC but it is associated
with short progression-free survival (PFS), low response rates, and
signiﬁcant toxicity5,6. In the second-line (2L) or later mTNBC setting,
single-agent chemotherapy results in a median PFS of <3 months
and an objective response rate (ORR) of 11%6–9.
In addition to the poor response and survival outcomes with
standard single-agent chemotherapy in the 2L mTNBC setting,
patients with localized TNBC, despite treatment with neoadjuvant
chemotherapy, have a higher risk of relapse and death within the
ﬁrst three years compared with patients with other types of breast
cancer10–12. Patients with localized TNBC whose disease relapses
following neoadjuvant chemotherapy also have signiﬁcantly
shorter survival than those with non-TNBC; this is likely due to
the aggressive disease attributes of TNBC relative to other types of
breast cancer and the lack of targeted therapies10. An additional
negative prognostic feature is early relapse after diagnosis.

Patients who relapse within 12 months of completing adjuvant
or neoadjuvant ([neo]adjuvant) treatment either have primary
resistance or early acquired resistance to cytotoxic chemotherapy;
shorter disease-free intervals are associated with poorer prognosis
for subsequent lines of therapy13,14. This means that patients with
TNBC who relapse within 12 months of completing (neo)adjuvant
chemotherapy are considered resistant to chemotherapy, have
particularly poor prognoses, and need improved treatments.
Sacituzumab govitecan (SG) is an antibody-drug conjugate (ADC)
composed of a humanized trophoblast cell-surface antigen-2 (Trop2) antibody coupled to an SN-38 payload, the active metabolite of
the topoisomerase 1 inhibitor irinotecan, via a proprietary,
hydrolyzable linker15. SG is a Trop–2-directed ADC that is distinct
due to an antibody component with high speciﬁcity for Trop-2, a
high drug-to-antibody ratio (7.6:1), the fact that internalization and
enzymatic cleavage of SG by tumor cells is not required for SN-38
liberation from the antibody, and its bystander effect in tumor
microenviroment15–19.
The pivotal conﬁrmatory phase 3 ASCENT study (NCT02574455)
showed a signiﬁcant survival improvement with SG over
treatment of physician’s choice (TPC; eribulin, vinorelbine,
gemcitabine, or capecitabine) in heavily pre-treated mTNBC, with
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Table 1.

Patient demographics and baseline characteristics in the
second-line subgroup of patients negative for brain metastases.
SG (n = 33)

TPC (n = 32)

Female—no. (%)

33 (100)

32 (100)

Median age—y (range)

49 (30–80)

51 (30–80)

ECOG PS—no. (%)
0

17 (52)

10 (31)

16 (48)

22 (69)

White

26 (79)

27 (84)

Black

3 (9)

3 (9)

Asian

3 (9)

1 (3)

Other

1 (3)

1 (3)

1
Race or ethnic group—no. (%)

Median baseline creatinine clearance 115 (62–249)
—mL/min (range)

115 (61–213)

Serum bilirubin at baseline—no. (%)
Normal (≤ULN)
>1 to ≤1.5× ULN

1234567890():,;

>1.5× ULN

31 (94)
2 (6)
0

32 (100)
0
0

Initial diagnosis of TNBCa—no. (%)
Yes

26 (79)

27 (84)

No

7 (21)

5 (16)

Median time to metastatic
diseaseb—mo (range)
Median number of metastatic
sites—no. (range)

3 (1–8)

17 (51.5)

12 (37.5)

16 (48.5)

20 (62.5)

Lung

19 (58)

17 (53)

Liver

14 (42)

16 (50)

Bone

6 (18)

4 (13)

Negative

19 (58)

19 (59)

Positive

3 (9)

Number of metastatic sites—no. (%)
≥3
Sites of metastatic diseasec

Germline BRCA1/2 mutational
status—no. (%)

Unknown

11 (33)

0
13 (41)

Setting of prior systemic
therapies—no. (%)
Adjuvant

20 (61)

13 (41)

Neoadjuvant
Metastatic

27 (82)
33 (100)

29 (91)
32 (100)

Locally advanced disease

0

1 (3)

Previous use of PARP
inhibitorsd,e—no. (%)

2 (6)

Previous use of checkpoint
inhibitors—no. (%)

3 (9)

4 (13)

0

Cyclophosphamide

30 (91)

31 (97)

Paclitaxel

28 (85)

29 (91)

Carboplatin

19 (58)

27 (84)

Capecitabine

18 (55)

18 (56)

Most common prior systemic
therapies—no. (%)
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SG (n = 33)

TPC (n = 32)

Doxorubicinf

16 (48)

16 (50)

Epirubicing

13 (39)

14 (44)

Second-line patients were deﬁned as those who received 1 line of therapy
in the metastatic setting and recurred ≤12 months after (neo)adjuvant
chemotherapy, prior to study enrollment.
BRCA breast cancer susceptibility gene, ECOG PS Eastern Cooperative
Oncology Group performance score, NA not available, PARP poly adenosine
diphosphate-ribose polymerase, TNBC triple-negative breast cancer, ULN
upper limit of normal, SG sacituzumab govitecan, TPC treatment of
physician’s choice.
a
Patients in study either had TNBC at initial diagnosis or had hormone
receptor-positive disease that converted to hormone-negative at time of
study entry.
b
Only patients with complete date of diagnosis available for time from
diagnosis of early stage disease (stage I, II, and III) to metastatic disease
(stage IV) were included in this analysis (26 and 29 patients in the SG and
TPC arm, respectively).
c
Based on an independent central review of target and non-target lesions.
The sites listed are not all-inclusive.
d
Prior PARP inhibitor use in the post-neoadjuvant setting only.
e
PARP inhibitor received was olaparib in both patients (1 in the adjuvant
setting; 1 in the metastatic setting).
f
Includes doxorubicin and (liposomal) doxorubicin hydrochloride.
g
Includes epirubicin and epirubicin hydrochloride.

13.3 (0.2–41.7) 13.2 (6.9–121.7)
2 (1–7)

<3

Table 1 continued

a tolerable safety proﬁle primarily consisting of hematologic
toxicities and diarrhea. Speciﬁcally, median PFS (5.6 vs 1.7 months),
median overall survival (OS; 12.1 vs 6.7 months), ORR (35% vs 5%),
clinical beneﬁt rate (CBR; 45% vs 9%), and median duration of
response (DOR; 6.3 vs 3.6 months) were all improved with SG
compared with TPC20. In April 2021, SG received U.S. Food and
Drug Administration (FDA) approval for the treatment of adult
patients with unresectable locally advanced or mTNBC who have
received two or more prior systemic therapies, at least one of
them for metastatic disease21,22.
However, given that the SG payload is a cytotoxic chemotherapy, it was not clear if patients with more chemotherapy-resistant
diseases would beneﬁt equally. In this exploratory subanalysis
from the ASCENT study, we assessed the efﬁcacy and safety of SG
in the subgroup of patients without known brain metastases, but
with relapse within 12 months of completing (neo)adjuvant
chemotherapy, and who had received only one line of therapy for
the metastatic disease before enrolling in the ASCENT study.
RESULTS
Patients
Of 468 patients without known baseline brain metastases
(BMNeg), 33/235 and 32/233 patients (both 14%) in the SG and
TPC arms, respectively, received one line of therapy in the
metastatic setting and experienced disease recurrence ≤12 months
after (neo)adjuvant chemotherapy. All patients in this 2L subgroup
were female, with a median age of 49 years (range, 30–80) for
those who received SG and 51 years (range, 30–80) for those who
received TPC (Table 1). The majority of patients in the SG and TPC
arms had TNBC at initial breast cancer diagnosis (79% vs 84%),
while 21% and 16% of patients had a different subtype of breast
cancer at initial diagnosis, respectively. The median time to
metastatic disease was 13.3 months (range, 0.2–41.7) in the SG
arm and 13.2 months (range, 6.9–121.7) in the TPC arm. Three
patients in the SG arm and none in the TPC arm had known
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Fig. 1 Progression-free survival in the second-line subgroup. Assessed by independent central review in the brain metastasis-negative
population. Second-line patients were deﬁned as those who received one line of therapy in the metastatic setting and recurred ≤12 months
after (neo)adjuvant chemotherapy, prior to study enrollment. BICR blinded independent central review, HR hazard ratio, (neo)adjuvant
neoadjuvant or adjuvant, PFS progression-free survival, SG sacituzumab govitecan, TPC treatment of physician’s choice.

germline breast cancer susceptibility gene 1 or 2 (BRCA1/2)
mutations. Patients who received both neoadjuvant and adjuvant
therapy were considered to have received one prior line of
therapy, and the median number of prior anticancer regimens was
two for both the SG and TPC arms, including prior (neo)adjuvant
therapy and ﬁrst-line metastatic regimens. The most common
prior systemic therapies for patients in the SG vs TPC arms were
cyclophosphamide (91% vs 97%), paclitaxel (85% vs 91%), and
carboplatin (58% vs 84%); the majority of patients received prior
anthracyclines in the form of doxorubicin (48% vs 50%) or
epirubicin (39% vs 44%), and prior use of checkpoint inhibitors
was low (9% vs 13%), respectively. The most common prior
systemic therapies received in the early stage setting (either in the
neoadjuvant, adjuvant, or locally advanced settings) in the SG vs
TPC arms were cyclophosphamide (88% vs 97%), paclitaxel (79%
vs 91%), and doxorubicin (45% vs 50%; Supplementary Table 1).
The most common prior systemic therapies received in the 1L
metastatic setting were carboplatin (39% vs 53%), gemcitabine
(36% vs 44%), and capecitabine (18% vs 28%). The most common
prior systemic therapies by early stage versus metastatic setting
can be found in the Supplement (Supplementary Table 1).
While demographics and baseline characteristics were generally
similar between treatment arms (Table 1), certain differences were
observed. In the SG arm, a higher proportion of patients had an
Eastern Cooperative Oncology Group performance score (ECOG
PS) of 0 (52% vs 31%). More patients in the SG arm received prior
therapy in the adjuvant setting (61% vs 41%) compared with
those in the TPC arm and less frequently in the neoadjuvant
setting (82% vs 91%), respectively. A lower proportion of patients
in the SG vs TPC arms received prior platinum therapy
(carboplatin, 58% vs 84%; cisplatin, 9% vs 0%, respectively).
At data cutoff, no patients in either arm for this subgroup
remained on treatment (Supplementary Fig. 1). In the SG arm, all
33 patients discontinued treatment due to disease progression. In
the TPC arm, the most common reason for treatment discontinuation was disease progression (25 patients, 78%); two patients each
(6%) discontinued due to adverse events (AEs) and withdrawal of
consent, and one patient each (3%) discontinued due to
investigator decision, treatment delay of >3 weeks, and death.
In the 2L subgroup, the median duration of therapy was
4.2 months (range, 0.0–13.9) in the SG arm and 1.2 months
(range, 0.0–15.3) in the TPC arm.
Published in partnership with the Breast Cancer Research Foundation

Efﬁcacy outcomes
Median PFS by central review was prolonged in the SG arm
(5.7 months; 95% CI, 2.6–8.1) compared with TPC (1.5 months; 95%
CI, 1.4–2.6) (hazard ratio [HR], 0.41; 95% CI, 0.22–0.76; Fig. 1).
Similarly, median OS was longer, at 10.9 months (95% CI, 6.9–19.5)
with SG vs 4.9 months (95% CI, 3.1–7.1) with TPC (HR, 0.51; 95% CI,
0.28–0.91; Fig. 2). The majority of patients who received SG
experienced a reduction in tumor burden (Fig. 3a), while the
majority of patients who received TPC did not (Fig. 3b). Patients
treated with SG had a centrally assessed higher ORR than those
treated with TPC (30% vs 3%; Supplementary Table 2). In those
who received SG, one patient had a complete response (CR) and
nine patients had a partial response (PR). In those who received
TPC, no patient had a CR and one patient had a PR. The median
DOR was 6.7 months (95% CI, 2.9-not evaluable [NE]) for the SG
arm and NE for the TPC arm. The CBR was 42% (14/33 patients) vs
6% (2/32 patients) with SG vs TPC treatment.
Safety outcomes
The safety population in this subgroup included 33 patients in the
SG arm and 33 patients in the TPC arm. The most common
treatment-related AEs (TRAEs) in the SG vs TPC arms were similar
to the overall study population, including neutropenia (76% vs
24%), alopecia (70% vs 12%), diarrhea (58% vs 6%), nausea (52%
vs 24%), anemia (39% vs 21%), and vomiting (36% vs 6%; Table 2).
The most common grade ≥3 TRAEs in the SG vs TPC arms for this
subgroup were neutropenia (61% vs 21%), leukopenia (9% vs 0%),
diarrhea (6% vs 0%), anemia (3% vs 6%), and fatigue (3% vs 0%;
Table 2). Grade ≥3 treatment-related neutropenia was seen in 61%
of SG-treated patients, but febrile neutropenia in only one patient
(grade 4); 58% of patients received concomitant granulocyte
colony-stimulating factor (GCSF). Treatment-related diarrhea was
primarily mild/moderate in severity, with few patients (6%)
experiencing grade 3 events and none experiencing grade ≥4
events in the SG arm. There were no interstitial lung disease
events in either arm. There was a low rate of discontinuation on
the basis of treatment-emergent AE (6% in both SG and TPC arms),
and no treatment-related deaths.
DISCUSSION
Due to limited treatment options beyond conventional chemotherapy and a poor prognosis, there is a great need for more effective
npj Breast Cancer (2022) 72
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Fig. 2 Overall survival in the second-line subgroup. Assessed in the brain metastasis-negative population. Second-line patients were
deﬁned as those who received one line of therapy in the metastatic setting and recurred ≤12 months after (neo)adjuvant chemotherapy, prior
to study enrollment. HR hazard ratio, (neo)adjuvant neoadjuvant or adjuvant, OS overall survival, SG sacituzumab govitecan, TPC treatment of
physician’s choice.
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Fig. 3 Best percent change in lesion size from baseline in the second-line subgroup. Waterfall plot showing best percent change from
baseline in the sum of the diameters of target lesions in second-line patients treated with SG (a) or TPC (b). Assessed by independent central
review in the brain metastasis-negative population. Second-line patients were deﬁned as those who received 1 line of therapy in the
metastatic setting and recurred ≤12 months after (neo)adjuvant chemotherapy, prior to study enrollment. SG sacituzumab govitecan, TPC
treatment of physician’s choice.

treatments for mTNBC23. This exploratory, post-hoc analysis of the
ASCENT trial assessed the efﬁcacy and safety proﬁle of SG in the 2L
subgroup with particularly poor prognosis and evidence of primary
chemorefractoriness. In the ASCENT trial, this subgroup represented
14% of the primary analysis population20. Treatment with SG
demonstrated superior PFS (5.7 vs 1.5 months; HR, 0.41) and OS
(10.9 vs 4.9 months; HR, 0.51) over the standard of care single-agent
chemotherapy, with a manageable safety proﬁle; Patients in the SG
npj Breast Cancer (2022) 72

arm of this subgroup also received longer treatment and had
durable beneﬁt with SG treatment.
A few differences in baseline patient and disease characteristics
across treatment arms were noted in this 2L subgroup analysis that
may allude to differences in bulky or aggressive disease. Prior
therapy in the adjuvant setting was more frequent in the SG vs TPC
arm (61% vs 41%), though this does not appear to be a
consequence of an earlier diagnosis of metastatic disease in the
Published in partnership with the Breast Cancer Research Foundation
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Table 2.

Treatment-related adverse events (all grade, >20%; grade 3/4, >5% of patients) in the second-line subgroup.
SG (n = 33)

TRAEa—no. (%)

TPC (n = 33)

All grade

Grade 3

Grade 4

All grade

Grade 3

Grade 4

Neutropeniab

25 (76)

13 (39)

7 (21)

Anemiac
Leukopeniad

13 (39)
5 (15)

1 (3)
3 (9)

0
0

8 (24)

5 (15)

2 (6)

7 (21)
2 (6)

2 (6)
0

Diarrhea

19 (58)

2 (6)

0

2 (6)

0

0

Nausea

17 (52)

0

0

8 (24)

0

0

Vomiting

12 (36)

0

0

2 (6)

0

0

9 (27)

0

0

3 (9)

0

0

0
0

4 (12)
8 (24)

0
0

0
0

Hematologic
0
0

Gastrointestinal

Constipation
Other
Alopecia
Fatigue

23 (70)
11 (33)

0
1 (3)

Assessed in the safety population of patients who received ≥1 dose of study treatment.
Second-line patients were deﬁned as those who received one line of therapy in the metastatic setting and recurred ≤12 months after (neo)adjuvant
chemotherapy, prior to study enrollment.
AE adverse event, MedDRA Medical Dictionary for Regulatory Activities, NCI CTCAE National Cancer Institute Common Terminology Criteria for AE, SG
sacituzumab govitecan, TPC treatment of physician’s choice, TRAE treatment-related AE.
a
Patients may report more than one event per preferred term. AEs were coded using MedDRA v22.1, and AE severity was graded per NCI CTCAE v4.03.
b
Combined preferred terms of ‘neutropenia’ and ‘neutrophil count decreased’.
c
Combined preferred terms of ‘anemia’, ‘hemoglobin decreased’, and ‘red blood cell count decreased’.
d
Combined preferred terms of ‘leukopenia’ and ‘white blood cell count decreased’.

SG versus TPC arm (median, 13.3 vs 13.2 months). In addition, fewer
patients in the SG vs TPC arm received prior platinum therapy
(carboplatin, 58% vs 84%; cisplatin, 9% vs 0%, respectively), a trend
consistent in both the early stage and metastatic settings; it is
unclear why there was a large difference in prior platinum therapy
use, particularly because it does not seem indicative of fewer
patients with known germline BRCA1/2 mutations in the SG vs TPC
arm (9% vs 0%). Although patients in the TPC arm did have poorer
functional status compared with patients in the SG arm (ECOG PS of
1, 69% vs 48%), no substantial differences in kidney and liver
function between treatment arms were noted. Although patients in
the SG arm had a lower median number of metastatic sites
compared with the TPC arm (2 vs 3, respectively), organ
involvement among the common sites of metastatic disease (e.g.,
lung, liver, bone) were similar between treatment arms. Taken
together, there was no clear evidence of substantial differences in
bulky or aggressive disease at baseline between the treatment arms
that would require more active disease control.
The number of patients in this subgroup was limited to those
whose disease relapsed within 12 months of completing (neo)
adjuvant therapy; however, SG outperformed the physician’s
choice 2L chemotherapy, suggesting that these patients derive
clinical beneﬁt from a cytotoxic-based therapy that is rationally
delivered via a highly effective ADC. The results from this 2L
subgroup analysis are consistent with that of the overall ASCENT
trial population20. As the 2L subgroup in the present analysis
represents a fraction of the total ASCENT study population, our
results suggest that efﬁcacy outcomes for SG in the third-line or
higher mTNBC setting may be similar.
Single-agent chemotherapy is the usual treatment option for 2L
mTNBC without germline pathogenic variants in BRCA1 or BRCA25.
Patients who received single-agent taxane, gemcitabine, capecitabine, or vinorelbine in the 2L setting for mTNBC in the RIBBON-2
trial had a median PFS of 2.7 months, median OS of 12.6 months,
and ORR of 18%24. Similarly, patients who received 2L single-agent
eribulin in the recent retrospective TETRIS trial had a median PFS of
3.5 months and median OS of 11.9 months, similar to that
Published in partnership with the Breast Cancer Research Foundation

observed with 2L or later eribulin in historical controls9,25. Patients
who received single-agent chemotherapies in the 2L or later
setting, including capecitabine, had similar survival outcomes, with
a median PFS of <3 months and OS < 10 months7,9,26. Studies of
single-agent checkpoint inhibitors have also shown low response
rates and poor survival in 2L or later mTNBC6,27; in the KEYNOTE119 trial, for example, pembrolizumab did not demonstrate an
improvement in median OS over single-agent chemotherapy in the
overall 2L or later mTNBC patient population (9.9 vs 10.8 months)28.
The results seen in this ASCENT 2L subgroup analysis show that SG
is a better option for these chemotherapy-resistant patients, as SG
prolonged PFS by over 4 months, OS by 6 months, with a 10-fold
higher response rate compared with conventional single-agent
chemotherapy, even in this subpopulation selected for poor
prognosis. These results supported the FDA approval of SG
including the second-line setting, and suggest that SG efﬁcacy is
not affected by cross-resistance.
The safety proﬁle of SG in this 2L subgroup was similar to that of
the overall study population, with neutropenia, leukopenia, and
diarrhea as the key TRAEs for SG. There did not appear to be an
increased risk of neutropenia and diarrhea in these patients
relative to the overall trial population20, and the majority of SGrelated diarrhea events were of grade 1. Of note, peripheral
neuropathy in 2L patients treated with SG was rare and of mild
severity, with one grade 1 event (3%). Although the heterogeneity
of the safety proﬁles associated with the individual agents in the
TPC arm creates challenges in comparing adverse events among
treatment arms in this small subpopulation, 2L patients who
received TPC had higher rates of peripheral neuropathy (12%) and
of a higher grade compared with those in the SG arm, likely
attributable to the use of microtubule-directed drugs such as
eribulin. Lastly, the frequency of treatment-related all-grade
alopecia was higher in the SG vs TPC arm of the 2L subgroup
(70% vs 12%). Although the mechanism behind this difference is
unclear, a possible contributing factor may be that patients in the
SG arm received treatment for a longer duration compared with
those in the TPC arm (median of 4.2 vs 1.2 months, respectively).
npj Breast Cancer (2022) 72
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In conclusion, the efﬁcacy beneﬁt and safety proﬁle of SG in this
2L subgroup are consistent with that of the overall ASCENT study
population across all key endpoints, suggesting that treatment with
SG has improved efﬁcacy outcomes over treatment with standard
single-agent chemotherapy, with a manageable safety proﬁle.
Although SG is an ADC with a cytotoxic payload, these data suggest
that SG may be able to overcome resistance to chemotherapy
agents, including those used in earlier-stage settings for breast
cancer. This subgroup analysis further supports that treatment with
SG in the 2L mTNBC setting is as efﬁcacious as in later lines and SG
as a 2L treatment option for patients with mTNBC refractory to
chemotherapy. Additional studies are ongoing (NeoSTAR,
NCT04230109; SASCIA, NCT04595565) to further evaluate SG as an
earlier-line treatment option for breast cancer.
METHODS
Study design
ASCENT was an international, multicenter, randomized, phase 3 trial
comparing the efﬁcacy and safety of SG and TPC in patients with
previously treated mTNBC. Details on the study have been previously
published20. Brieﬂy, patients received SG (10 mg/kg intravenously on days
1 and 8 of each 21-day cycle) or TPC (eribulin, vinorelbine, gemcitabine, or
capecitabine) until disease progression or unacceptable toxicity. After
discontinuation of study treatment, patients were followed every 4 weeks
for survival, including documentation of any further therapy for their
breast cancer. The primary endpoint was PFS (by blinded independent
central review) as measured by computed tomography or magnetic
resonance imaging per Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1 in patients without known baseline brain metastases.
Secondary endpoints included OS, ORR, DOR, and safety.
The ASCENT trial was conducted and approved by each investigational
site institutional review board/ethics committee prior to initiation, and in
accordance with the Declaration of Helsinki, International Council for
Harmonisation Guidelines for Good Clinical Practice, FDA Code of Federal
Regulations, national and local drug and data protection laws, and other
applicable regulatory requirements. All patients provided written informed
consent prior to enrollment.

Subgroup patients
In the parent trial, patients were eligible if they had TNBC as deﬁned by the
standard American Society of Clinical Oncology/College of American
Pathologists criteria29,30, and the disease was relapsed or refractory to two
or more prior standard chemotherapy regimens (no upper limit) for
unresectable, locally advanced or metastatic disease, and included a taxane
(any setting). The primary analysis population was those without brain
metastases. Per protocol, patients were eligible for ASCENT after only one
prior regimen in the metastatic setting if their disease also recurred within
12 months of completing (neo)adjuvant therapy. These patients were eligible
for this substudy. When both neoadjuvant and adjuvant therapy were given,
this was considered to represent one line of therapy in this analysis.

Statistical analysis
Efﬁcacy outcomes for this post hoc subgroup analysis were assessed in the
population of BMNeg patients who received one line of therapy in the
metastatic setting and recurred within 12 months of completing (neo)
adjuvant chemotherapy, prior to the study enrollment. Median PFS and
ORR were assessed by blind independent central review per RECIST 1.1.
Median PFS and median OS were assessed using Kaplan-Meier estimates,
with HRs from unstratiﬁed Cox regression. Safety was assessed in the same
population who received at least one dose of study treatment. AEs were
coded using Medical Dictionary for Regulatory Activities (MedDRA) v22.1,
and AE severity was graded per National Cancer Institute Common
Terminology Criteria (NCI CTCAE) v4.0. Data cutoff was March 11, 2020.

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