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Sacituzumab tirumotecan in previously 
treated metastatic triple-negative breast 
cancer: a randomized phase 3 trial
 

Yongmei Yin    1,17, Ying Fan2,17, Quchang Ouyang3,17, Lihua Song4, 
Xiaojia Wang    5, Wei Li6, Man Li7, Xi Yan8, Shusen Wang    9, Tao Sun10, 
Yuee Teng11, Xianjun Tang12, Zhongsheng Tong13, Zhengkui Sun14, Junyou Ge15,16, 
Xiaoping Jin15, Yina Diao15, Gesha Liu15 & Binghe Xu    2 

Chemotherapy remains a standard treatment option for metastatic 
triple-negative breast cancer (TNBC) but is associated with limited survival. 
Although some targeted antibody–drug conjugates have demonstrated 
clinical benefits and are considered standard therapy, persistent unmet 
medical needs remain due to varying accessibility. The OptiTROP-Breast01 
phase 3 trial assessed sacituzumab tirumotecan (sac-TMT) versus 
chemotherapy in patients with locally recurrent or metastatic TNBC 
who had received two or more prior therapies, including at least one for 
metastatic disease. Patients were randomized to sac-TMT (n = 130) or 
chemotherapy (n = 133). The primary endpoint of progression-free survival 
(PFS) by blinded independent central review (BICR) was met based on the 
protocol-specified interim analysis. At final analysis, the median PFS by BICR 
was 6.7 (95% confidence interval (CI), 5.5–8.0) months with sac-TMT and 2.5 
(95% CI, 1.7–2.7) months with chemotherapy (hazard ratio (HR), 0.32; 95% 
CI, 0.24–0.44; P < 0.00001). Concurrently, at the protocol-specified interim 
analysis for overall survival (OS), the median OS was not reached (95% CI, 
11.2 months to not estimable (NE)) with sac-TMT and 9.4 (95% CI, 8.5–11.7) 
months with chemotherapy (HR, 0.53; 95% CI, 0.36–0.78; P = 0.0005). The 
percentage of patients with an objective response was 45.4% with sac-TMT 
and 12.0% with chemotherapy. The median duration of response was 7.1 
(95% CI, 5.6–NE) months with sac-TMT and 3.0 (95% CI, 2.5–NE) months with 
chemotherapy. The most common treatment-related adverse event with 
sac-TMT was hematologic toxicity. Sac-TMT demonstrated statistically 
significant and clinically meaningful improvements in PFS compared 
to chemotherapy, with a manageable safety profile. The study findings 
support sac-TMT as an additional effective treatment option for pretreated 
metastatic TNBC. ClinicalTrials.gov identifier: NCT05347134.
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Fig. 1). Results from our preclinical studies indicated that sac-TMT was 
associated with high tumor cell growth inhibition14. Furthermore, 
the first-in-human, open-label, multicenter, global, phase 1/2 study 
(NCT04152499) of sac-TMT in patients with metastatic or locally 
advanced tumors demonstrated the anti-tumor activity of sac-TMT and 
a manageable safety profile11–13,15–17. In the phase 2 expansion cohort of 
patients with TNBC in that study, the objective response rate (ORR) was 
42.4%, and the disease control rate (DCR) was 76.3%13. Given the promis-
ing results from the phase 1/2 study, the OptiTROP-Breast01 study was 
designed to approve the superiority of efficacy and safety of sac-TMT 
versus chemotherapy in patients with locally recurrent or metastatic 
TNBC who had received two or more prior therapies, including at 
least one for metastatic disease. At the start of the OptiTROP-Breast01 
study, SG was inaccessible in certain countries or regions, including 
China, and chemotherapy constituted the standard of care. Therefore, 
single-agent chemotherapy of the physician’s choice was selected as 
the control arm.

Results
Patients and characteristics
Between 11 August 2022 and 26 April 2023, 396 patients were assessed 
for eligibility. A total of 263 patients with locally advanced, recurrent or 
metastatic TNBC were enrolled across 49 sites in China (Supplementary 
Table 1). Patients were randomly assigned to receive either sac-TMT 
(n = 130) or chemotherapy of the physician’s choice (n = 133). Among 
the patients in the chemotherapy group, 88 (66.2%) received eribulin, 
four (3.0%) received capecitabine, 20 (15.0%) received gemcitabine and 
21 (15.8%) received vinorelbine. Only one patient assigned to receive 
chemotherapy received no study treatment and was included in the 
efficacy analysis but not in the safety analysis. At the final analysis for 
PFS corresponding to protocol-specified interim analysis of OS (data 

Triple-negative breast cancer (TNBC) (characterized by the lack of 
expression of estrogen receptor, progesterone receptor and human 
epidermal growth factor receptor 2 (HER2)) is an aggressive subtype 
of breast cancer accounting for approximately 15% of all cases1,2 and 
is known to be associated with poor prognosis3,4. For patients with 
previously treated metastatic TNBC, standard-of-care chemotherapy 
typically results in a median progression-free survival (PFS) of approx-
imately 2–3 months and a median overall survival (OS) of approxi-
mately 5–8 months5,6. The current standard of care also incorporates 
targeted therapies, such as the anti-trophoblast cell-surface antigen 2 
(anti-TROP2) antibody–drug conjugate (ADC) sacituzumab govitecan 
(SG) and the anti-HER2 ADC trastuzumab deruxtecan (also known as 
DS-8201/T-DXd), the latter of which is indicated for HER2-low metastatic 
breast cancer based on a small cohort from the DESTINY-Breast04 
study7. Although these therapies significantly improve patient out-
comes compared to traditional chemotherapy, access to these treat-
ments may vary and may not be universally available in all regions.

TROP2 is a tumor-associated calcium signal transducer overex-
pressed in more than 80% of TNBC cases8. Based on the high expression 
levels of TROP2 in TNBC, anti-TROP2 therapies are being explored 
in clinical trials9–13. SG is the only TROP2-targeted ADC approved for 
metastatic TNBC in multiple countries to date, and there is a need for 
novel and optimized TROP2-targeted ADCs to provide more thera-
peutic options for this patient population. Sacituzumab tirumotecan 
(sac-TMT; also known as MK-2870/SKB264) is a novel anti-TROP2 ADC 
developed with a proprietary Kthiol (pyrimidine-thiol) linker to con-
jugate its payload, a belotecan-derivative topoisomerase I inhibitor, 
to achieve an average drug-to-antibody ratio of 7.4. The hydrolytic 
linker permits both extracellular cleavage before internalization and 
intracellular cleavage to release the membrane-permeable payload 
after internalization, enabling the ‘bystander effect’14 (Supplementary 
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Fig. 1 | Patient flow diagram. Data cutoff: 30 November 2023. aOf the patients who underwent randomization, one patient in the chemotherapy group was included in 
the efficacy analysis but was excluded from the safety analysis.
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cutoff: 30 November 2023), 28 patients (21.5%) continued to receive 
sac-TMT, and two patients (1.5%) continued to receive chemotherapy. 
The most common reason for treatment discontinuation was disease 
progression (73 patients with sac-TMT and 106 patients with chemo-
therapy) (Fig. 1).

Across both treatment groups, the median age of the enrolled 
patients was 51.0 years, and 90.5% of patients were younger than 
65 years. More than two-thirds of cases (68.4%) were confirmed as 
TNBC at initial diagnosis. All patients received taxanes as part of prior 
therapy. Additionally, most patients (92.8%) received prior anthra-
cyclines; 25.9% of patients received programmed death-1 (PD-1) or 
programmed death-ligand 1 (PD-L1) inhibitors; and 88.6% of patients 
received prior neoadjuvant or adjuvant therapy. Overall, 86.7% of 
patients presented with visceral metastases, and 34.2% of patients 
presented with liver metastases. Almost half of the patients (47.5%) had 
received three or more previous chemotherapy regimens in advanced 

setting. The baseline demographics and clinical characteristics were 
generally balanced between the treatment groups (Table 1).

Efficacy
PFS. The primary endpoint of PFS by blinded independent central 
review (BICR) was met based on the protocol-specified interim analy-
sis with a median follow-up of 5.1 months (data cutoff: 21 June 2023), 
and the PFS outcomes by investigator assessment were consistent 
with those assessed by BICR (Extended Data Figs. 1 and 2). At the final 
analysis for PFS with a median follow-up of 10.4 months (data cutoff: 
30 November 2023), the median PFS as assessed by BICR was 6.7 (95% 
confidence interval (CI), 5.5–8.0) months with sac-TMT and 2.5 (95% CI,  
1.7–2.7) months with chemotherapy (hazard ratio (HR), 0.32; 95% CI, 
0.24–0.44; P < 0.00001) (Fig. 2a). The PFS rates at 9 months were 34.0% 
and 5.9%, respectively. The PFS outcomes by investigator assessment 
were consistent with those by BICR (6.5 months with sac-TMT and 
2.6 months with chemotherapy; HR, 0.32; 95% CI, 0.24–0.44) (Extended 
Data Fig. 3).

Outcomes for PFS were more favorable with sac-TMT versus chem-
otherapy across all predetermined subgroups (Fig. 3 and Extended Data 
Fig. 4), including in patients who had received more than three lines 
of prior therapy, in patients who had received PD-1 or PD-L1 inhibitors 
as prior therapy, in patients who did not have TNBC at initial diagnosis 
and in patients whose tumors had low HER2 expression.

OS. At the protocol-specified interim analysis for OS (data cutoff: 30 
November 2023), the median OS was not reached (95% CI, 11.2 months 
to not estimable (NE)) with sac-TMT and was 9.4 (95% CI, 8.5–11.7) 
months with chemotherapy (HR, 0.53; 95% CI, 0.36–0.78; P = 0.0005), 
which crossed the prespecified efficacy boundary (Fig. 2b). Subgroup 
analyses of OS demonstrated similar superior benefit with sac-TMT 
compared to chemotherapy (Extended Data Fig. 5).

At the data cutoff, subsequent anti-cancer therapies were received 
by 66 patients (50.8%) in the sac-TMT group and by 95 patients (71.4%) in 
the chemotherapy group. Most patients received chemotherapy during 
follow-up. Seven patients (5.4%) in the sac-TMT group and 28 patients 
(21.1%) in the chemotherapy group were treated with subsequent ADCs. 
A summary of subsequent anti-cancer therapies, including the types 
of ADCs, is provided (Supplementary Table 2).

Tumor response. The ORR assessed by BICR was 45.4% (95% CI,  
36.6–54.3%) with sac-TMT and 12.0% (95% CI, 7.0–18.8%) with chemo-
therapy (P < 0.00001) (Extended Data Table 1 and Extended Data Fig. 6). 
The DCR also exhibited improvements with sac-TMT compared to 
chemotherapy and was 78.5% (95% CI, 70.4–85.2%) with sac-TMT and 
52.6% (95% CI, 43.8–61.3%) with chemotherapy. The median duration of 
response (DOR) assessed by BICR was 7.1 (95% CI, 5.6–NE) months with 
sac-TMT and 3.0 (95% CI, 2.5–NE) months with chemotherapy (HR, 0.50; 
95% CI, 0.22–1.13). The median time to response (TTR) assessed by BICR 
was 1.4 (range, 1.2–5.7) months with sac-TMT and 1.5 (range, 1.2–3.0) 
months with chemotherapy (Extended Data Table 1). The results for 
tumor response outcomes by investigator assessment were consistent 
with those assessed by BICR (Extended Data Table 2).

Safety
All patients who received at least one dose of study treatment were 
included in the safety analysis (130 patients in the sac-TMT group and 
132 patients in the chemotherapy group). The median duration of expo-
sure was 24.9 weeks (range, 2.0–66.1 weeks) with sac-TMT and 8.6 weeks 
(range, 1.0–65.0 weeks) with chemotherapy. The median relative dose 
intensity with sac-TMT was 89.5% (Supplementary Table 3).

All patients in the sac-TMT group and 96.2% of patients in the 
chemotherapy group experienced treatment-related adverse events 
(TRAEs). The most common TRAEs were anemia (82.3% with sac-TMT 
and 54.5% with chemotherapy), decreased neutrophil count (78.5% 

Table 1 | Baseline patient characteristics

Sac-TMT 
(n = 130)

Chemotherapy 
(n = 133)a

Female, n (%) 130 (100) 133 (100)

Median age (range), years 51.0 (19–70) 51.0 (25–72)

Age <65 years, n (%) 119 (91.5) 119 (89.5)

TNBC at initial diagnosis, n (%) 92 (70.8) 88 (66.2)

ECOG performance status, n (%)

  0 40 (30.8) 39 (29.3)

  1 90 (69.2) 94 (70.7)

Location of metastases, n (%)

  Visceral sitesb 115 (88.5) 113 (85.0)

  Lymph node 81 (62.3) 75 (56.4)

  Lung 62 (47.7) 64 (48.1)

  Liver 45 (34.6) 45 (33.8)

Previous chemotherapy lines in advanced settingc, n (%)

  Median (range) 3.0 (2–6) 2.0 (2–6)

  2d 62 (47.7) 76 (57.1)

  3 52 (40.0) 37 (27.8)

  >3 16 (12.3) 20 (15.1)

Prior therapy, n (%)

  Taxane(s) 130 (100) 133 (100)

  Anthracycline(s) 122 (93.8) 122 (91.7)

  PD-1 or PD-L1 inhibitor(s) 32 (24.6) 36 (27.1)

  (Neo)adjuvant 116 (89.2) 117 (88.0)

TROP2 expression, n (%)

  High (H-score >200) 73 (56.1) 74 (55.6)

  Low (H-score ≤200) 53 (40.8) 48 (36.1)

  Unknown 4 (3.1) 11 (8.3)
aThe chemotherapy group included patients randomly assigned to receive eribulin  
(88 patients, 66.2%), capecitabine (four patients, 3.0%), gemcitabine (20 patients, 15.0%) 
and vinorelbine (21 patients, 15.8%). bThe results were assessed by the investigator based 
on baseline imaging findings. Visceral metastases were defined as the presence of 
metastases from sites other than soft tissue, skin, lymph nodes and chest wall. cFor (neo)
adjuvant chemotherapy, if progression occurred during treatment or within 12 months after 
treatment discontinuation, it would be considered one regimen for advanced setting. dThis 
category includes two patient populations: (1) patients who have received only one previous 
chemotherapy regimen in advanced setting and experienced progression during (neo)
adjuvant treatment or within 12 months after treatment discontinuation (sac-TMT group:  
37 patients; chemotherapy group: 43 patients); (2) patients who have received two previous 
chemotherapy regimens in advanced setting (sac-TMT group: 25 patients; chemotherapy 
group: 33 patients).
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and 74.2%), decreased white blood cell count (76.2% and 76.5%), sto-
matitis (49.2% and 4.5%), decreased platelet count (40.8% and 25.8%) 
and increased aspartate aminotransferase (23.1% and 47.7%). Grade 3 
or higher TRAEs occurred in 63.1% of patients in the sac-TMT group 
and in 56.8% of patients in the chemotherapy group. The most fre-
quent grade 3 or higher TRAEs were decreased neutrophil count 
(34.6% with sac-TMT and 47.0% with chemotherapy), anemia (29.2% 
and 6.1%) and decreased white blood cell count (27.7% and 36.4%)  
(Table 2).

In the sac-TMT group, decreased neutrophil count of grade 3 
or higher was less common than in the chemotherapy group. Two 
patients (1.5%) developed febrile neutropenia, and both cases were 
grade 3. Decreased neutrophil count most commonly occurred 
within the first two cycles. No patients discontinued sac-TMT treat-
ment due to decreased neutrophil count. Five patients (3.8%) reduced 
the sac-TMT dose due to decreased neutrophil count. Granulocyte 
colony-stimulating factor was administered as supportive care, includ-
ing for prophylactic use, in 25.4% of patients. Common TRAEs with 
sac-TMT also included anemia, with 29.2% of patients experiencing 
grade 3 events (no patients had grade 4 or 5 anemia). Overall, sac-TMT 
dose reduction due to anemia occurred in 15.4% of patients, and no 
patient experienced sac-TMT treatment discontinuation. Additionally, 
in the sac-TMT group, three patients (2.3%) reported peripheral neu-
ropathy (all grade 1), and one patient (0.8%) reported grade 2 interstitial 
lung disease; three patients (2.3%) reported xerophthalmia, with one 

at grade 1 and two at grade 2; and blurred vision (all grade 1) occurred 
in two patients (1.5%).

Serious TRAEs occurred in 20.8% of patients who received sac-TMT 
compared to 13.6% of patients who received chemotherapy. Across 
both treatment groups, only one fatal TRAE was reported—multiple 
organ dysfunction syndrome in one patient in the sac-TMT group. This 
patient received only one dose of sac-TMT, and the death occurred 24 d 
after administration. The reasons for this death assessed by the investi-
gator were possibly due to confounding factors, including coronavirus 
disease 2019 (COVID-19) infection presented before sac-TMT dosing, 
rapid tumor progression and liver failure due to acute cholecystitis. 
Dose reductions due to TRAEs were reported in 30.8% of patients who 
received sac-TMT and in 15.9% of patients who received chemotherapy. 
TRAEs leading to treatment discontinuation occurred with a low inci-
dence rate of 1.5% in both treatment groups (Table 2).

Analysis of TROP2 expression
Of the 248 patients available for analysis of TROP2 expression levels, 
147 patients had high TROP2 expression, defined as H-score >200 (73 
patients in the sac-TMT group and 74 patients in the chemotherapy 
group), and 101 had low TROP2 expression, defined as H-score ≤200 
(53 and 48, respectively) (Table 1). The median PFS assessed by BICR 
was 8.3 months with sac-TMT and 2.3 months with chemotherapy in 
patients with high TROP2 expression (HR, 0.29; 95% CI, 0.19–0.46) 
and was 5.7 months with sac-TMT and 2.6 months with chemotherapy 

No. of
patients
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No. of
events

79
108

Median PFS
(months) (95% CI)

6.7 (5.5–8.0)
2.5 (1.7–2.7)

Sac-TMT
Chemotherapy
HR (95% CI)
P value

0.32 (0.24–0.44)
<0.00001

Sac-TMT
Chemotherapy
HR (95% CI)
P value

0.53 (0.36–0.78)
0.0005

No. of
patients

130
133

No. of
events

43
70

Median OS
(months) (95% CI)

NR (11.2–NE)
9.4 (8.5–11.7)
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Fig. 2 | Kaplan–Meier curves for PFS and OS. a–d, PFS by BICR (final analysis) (a), 
OS (interim analysis) (b), PFS (per BICR) by high TROP2 expression (final analysis) 
(c) and PFS (per BICR) by low TROP2 expression (final analysis) (d). Data cutoff 
of final analysis for PFS and interim analysis for OS was 30 November 2023. High 
TROP2 expression: H-score >200; low TROP2 expression: H-score ≤200. The 
95% CIs of median PFS/OS were determined using the Brookmeyer and Crowley 

method with log–log transformation. HRs along with 95% CIs were estimated 
using a stratified Cox proportional hazards model. The P value was calculated 
by a stratified log-rank test. The multiplicity-adjusted, one-sided alpha at OS 
interim analysis (determined using the Lan–DeMets O’Brien–Fleming spending 
function) was 0.0042. The exact one-sided P value for PFS by BICR (final analysis) 
was 7.7 × 10−14 and for OS (interim analysis) was 0.0005. NR, not reached.
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in patients with low TROP2 expression (HR, 0.35; 95% CI, 0.21–0.56) 
(Fig. 2c,d). Irrespective of TROP2 expression level, a favorable ORR 
with sac-TMT compared to chemotherapy was also demonstrated 
(Extended Data Fig. 7).

Additional analysis dividing the low TROP2 expression group into 
two subgroups (H-score: 0 to <100 and 100 to ≤200) was performed. In 
the subgroup with very low TROP2 expression (H-score <100), patients 
in the sac-TMT group also achieved favorable PFS and ORR compared 
to chemotherapy (Extended Data Table 3 and Extended Data Fig. 7).

Discussion
In the phase 3 OptiTROP-Breast01 study in patients with previously 
treated locally recurrent or metastatic TNBC, sac-TMT demonstrated 
statistically significant and clinically meaningful improvements in 
PFS compared to chemotherapy (median PFS: 6.7 months versus 
2.5 months; HR, 0.32; P < 0.00001). The benefit was also observed in 
all predetermined subgroups, suggesting that sac-TMT maintained 
its benefits in survival outcomes irrespective of the relevant clinical 
factors outlined in the trial. Notably, with the emergence of immuno-
therapy, the combination of pembrolizumab with chemotherapy has 
become the standard first-line treatment for metastatic TNBC with 
PD-L1 Combined Positive Score ≥10. This study included patients who 
had previously received treatment with PD-1 or PD-L1 inhibitors, which 
accounted for 25.9% of the total. Subgroup analysis results revealed that 
sac-TMT showed superior PFS benefits over chemotherapy, irrespec-
tive of prior therapy with or without PD-1 or PD-L1 inhibitors (HR: 0.31 
and HR: 0.34, respectively).

Our findings regarding the efficacy advantages of a TROP2-targeted 
ADC over chemotherapy presented in the OptiTROP-Breast01 study 
are aligned with the results reported for SG in the phase 3 ASCENT 
study9,10. The OS outcome with chemotherapy in our study is con-
sistent with historical data18–20, albeit longer than the ASCENT study 
(median, 9.4 months versus 6.7 months). One potential explanation 
is that the OptiTROP-Breast01 study included a higher proportion of 
patients who had received three or fewer prior lines of therapy (more 
than three prior lines of therapy: 15% in OptiTROP-Breast01 and 30% in 

ASCENT)9. Another possibility is that a higher proportion of patients in 
the OptiTROP-Breast01 study received eribulin at the physician’s discre-
tion than in the ASCENT study (66% versus 54%)9. Additionally, T-DXd 
(HER2-targeted ADC) was not approved for patients with HER2-low 
breast cancer at the time of the ASCENT study. With multiple ADCs 
approved during the course of our trial, subsequent treatment after 
patients’ disease progression or treatment discontinuation is likely 
to have affected survival results. With the aim of providing patients an 
effective treatment option, the results of the OptiTROP-Breast01 study 
confirmed again the role of TROP2-targeted ADC in metastatic TNBC. 
In addition, research for the application of combination therapies 
and frontline treatments also warrants further exploration. With the 
promising results from the BEGONIA or MORPHEUS-pan BC study21,22, 
ongoing global phase 3 study of sac-TMT in combination with pem-
brolizumab in TNBC (NCT06393374) and sac-TMT with or without 
pembrolizumab in hormone receptor–positive/HER2-negative meta-
static breast cancer (NCT06312176) will further expand its application 
in breast cancer.

Efficacy was also demonstrated across different TROP2 expression 
levels in an exploratory analysis, suggesting that patients benefit irre-
spective of TROP2 expression levels. Patients with high TROP2 expres-
sion experienced numerically better PFS and ORR as compared to those 
with low TROP2 expression. Furthermore, the improvement observed 
with sac-TMT over chemotherapy for patients with low TROP2 expres-
sion may be due to the drug design, which allows both extracellular 
cleavage before internalization and intracellular cleavage to release 
the membrane-permeable payload after internalization. These post 
hoc analyses were exploratory in nature and not powered to perform 
formal statistical tests to evaluate the impact of TROP2 expression on 
the benefit of sac-TMT versus chemotherapy. The trend of efficacy ben-
efit by different TROP2 expression levels observed in this study is also 
consistent with the biomarker analysis findings in the ASCENT study23.

In the phase 3 DESTINY-Breast04 trial, T-DXd demonstrated sig-
nificant improvements in PFS and OS outcomes compared to chem-
otherapy in patients with metastatic breast cancer with confirmed 
HER2-low status, including in a small cohort of patients with TNBC 
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(T-DXd, n = 40; chemotherapy, n = 18) who received one or two previ-
ous lines of chemotherapy for metastatic breast cancer7. A consistent 
benefit was observed in our OptiTROP-Breast01 study with a larger 
sample size in a similar patient population. Sac-TMT had PFS improve-
ment compared to chemotherapy regardless of HER2-low or HER2-zero 
status. Future research may be required to explore the sequence of 
applications for these treatment options.

Adverse events reported with sac-TMT were generally consistent 
with those reported previously, and no unexpected safety signals were 
observed in this study11–13,15–17. The incidence of grade 3 or higher TRAEs 
was similar between the two treatment groups despite almost three 
times longer median duration of exposure to sac-TMT compared to 
chemotherapy. TRAEs resulting in treatment discontinuation were 
reported in only 1.5% of patients who received sac-TMT. Sac-TMT dem-
onstrated a different safety profile from chemotherapy. The most com-
mon grade 3 or higher TRAEs with sac-TMT were decreased neutrophil 
count and anemia, which could be managed with dose modifications 
and appropriate supportive care.

T-DXd, a HER2-directed ADC with deruxtecan (an exatecan deriva-
tive) as its payload, demonstrated an incidence rate of 10.4–15.8% for 
interstitial lung disease or pneumonitis7,24–26. Enfortumab vedotin-ejfv, 
a nectin-4‒directed ADC with a monomethyl auristatin E as the payload, 
has been frequently associated with peripheral neuropathy (46.3%) 
and ocular disorders (18.6%)27. As the first approved TROP2-targeted 
ADC, the most common TRAEs in the Chinese TNBC patient popula-
tion for SG were hematologic toxicity, including decreased neutrophil 
count (any grade: 85.0%; grade 3 or higher: 62.5%), anemia (82.5%; 
21.3%) and decreased white blood cell count (81.3%; 48.8%), along with 
gastrointestinal toxicity, with vomiting (55.0%; 0), nausea (50.0%; 0) 
and diarrhea (36.3%; 2.5%)28. Such a safety profile is typically expected 
with an SN-38 payload, the active metabolite of irinotecan. Sac-TMT is 
a TROP2-directed ADC developed with a more stable linker conjugated 
to a belotecan-derivative topoisomerase I inhibitor as the payload14. 
As such, sac-TMT showed a different safety profile compared to other 
ADCs. This study showed that the most common TRAEs in the Chinese 
TNBC patient population for sac-TMT were anemia (any grade: 82.3%; 
grade 3 or higher: 29.2%), decreased neutrophil count (78.5%; 34.6%), 
decreased white blood cell count (76.2%; 27.7%) and decreased platelet 
count (40.8%; 13.1%), followed by stomatitis (49.2%; 10.0%). More
over, peripheral neuropathy and interstitial lung disease with sac-TMT 
occurred at low frequency (2.3% and 0.8%, respectively); xerophthalmia 
with sac-TMT occurred in three patients (2.3%); and blurred vision with 
sac-TMT occurred in two patients (1.5%).

Our study had several limitations, including that it is a clinical 
study conducted only in China. Nevertheless, the prevailing therapy 
landscape for metastatic TNBC is analogous in China and globally, 
and the global studies of other ADCs, such as SG, demonstrated con-
sistent efficacy and safety results across Chinese and global patient 
populations9,10,28. Multiple global multicenter clinical studies of 
sac-TMT (NCT06393374, NCT06074588 and NCT06132958) are ongo-
ing to further confirm its extensive applicability. Another limitation of 
the present study is the impact of the COVID-19 pandemic on treatment 
administration in both groups. Of the patients who received study 
treatment, 14.6% in the sac-TMT group and 7.8% in the chemotherapy 
group experienced delays in receiving their assigned treatments due to 
COVID-19 infections, which could have impacted the study outcomes. 
Excluding the effect of COVID-19 on administration, the median relative 
dose intensity with sac-TMT would be increased to 94.6%.

In conclusion, the OptiTROP-Breast01 study demonstrated that 
sac-TMT significantly improved PFS compared to chemotherapy in 
patients with previously treated metastatic TNBC with a manageable 
safety profile. Because the population was drawn from a broad range 
of patients with previously treated metastatic TNBC, the study find-
ings support sac-TMT as an effective treatment option for this patient 
population that has limited treatment options.

Online content
Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information, 
acknowledgements, peer review information; details of author contri-
butions and competing interests; and statements of data and code avail-
ability are available at https://doi.org/10.1038/s41591-025-03630-w.
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Methods
Inclusion and ethics
This trial was approved by the research ethics committee of each par-
ticipating institution. All participating patients read and signed an 
informed consent form. This trial was performed in accordance with 
Good Clinical Practice standards, the Declaration of Helsinki and rel-
evant laws and regulations.

An unblinded independent data and monitoring committee 
(IDMC), consisting of qualified scientists not affiliated with the inves-
tigators or sponsor, was established to provide trial oversight. The 
IDMC was responsible for the following: review of safety data at planned 
intervals, identification of any safety concerns that arose during the 
course of the study and review of the efficacy and safety data during 
prespecified interim analyses for efficacy.

Patients
Patients were eligible for enrollment if they met the following criteria: 
histologically confirmed diagnosis of TNBC according to standard 
American Society of Clinical Oncology–College of American Pathol-
ogists criteria based on local laboratory assessment and previous 
treatment with two or more systemic therapies (with at least one for 
metastatic disease and previous taxane therapy) for unresectable, 
locally advanced or metastatic disease. For (neo)adjuvant chemo-
therapy, if progression occurred during treatment or within 12 months 
after treatment discontinuation, it would be considered one regimen 
for advanced setting. A full list of inclusion and exclusion criteria is 
available in the protocol and the Supplementary Information (Sup-
plementary Table 4).

Study design and treatment
This study was a phase 3, multicenter, open-label, randomized, 
controlled trial (OptiTROP-Breast01, NCT05347134). Patients were 
randomly assigned in a 1:1 ratio to receive sac-TMT or single-agent 
chemotherapy. Patients in the sac-TMT group received 5 mg kg−1 
sac-TMT intravenously once every 2 weeks over a 28-d cycle. Patients 
in the chemotherapy group received one of the following four options 
at the physician’s discretion: eribulin, given intravenously at 1.4 mg m−2 
on days 1 and 8 of a 21-d cycle; capecitabine, given as oral tablets at 
1,000–1,250 mg m−2 twice daily on days 1 through 14 of a 21-d cycle; 
gemcitabine, given intravenously at 1,000 mg m−2 on days 1 and 8 of 
a 21-d cycle; or vinorelbine, given intravenously at 25 mg m−2 on days 
1 and 8 of a 21-d cycle. All treatments were administered to patients 
until disease progression, unacceptable toxicity or any other reason 
for discontinuation.

Randomization and blinding
Patients were stratified at randomization according to lines of prior 
therapy (2 or 3 versus >3) and presence of liver metastases (yes versus 
no). The records of the random allocation sequences were maintained 
by an independent, third-party and unblinded statistician. The rand-
omization of patients was carried out through an interactive response 
technology system. An IDMC was established to review the interim 
analysis results provided by an independent statistical team. After 
interim analysis, blinding was still maintained until the final analysis. 
A rigorous ‘firewall’ was implemented between the independent sub-
mission team and the continuation study team, which includes local 
investigators.

Endpoints and assessments
The primary endpoint was PFS as assessed by BICR using Response 
Evaluation Criteria in Solid Tumors version 1.1. The secondary end-
points included PFS by investigator assessment, OS, ORR, DCR, DOR, 
TTR and safety.

The baseline characteristics were collected from a combination of 
medical files, interviews and medical examinations. Tumor response 

was assessed by radiographic imaging every 6 weeks for the first year 
and every 12 weeks thereafter, until disease progression (confirmed 
by BICR). Other assessments, such as laboratory tests, Eastern Coop-
erative Oncology Group (ECOG) performance status evaluation and 
physical examinations, were conducted throughout the treatment 
period to assess the condition of patients. Adverse events were graded 
per Common Terminology Criteria for Adverse Events version 5.0 and 
were summarized using Medical Dictionary for Regulatory Activi-
ties preferred terms version 25.0. Protein-level expression of TROP2 
was assessed by immunohistochemistry using anti-TROP2 antibody 
(EPR20043 by Abcam) at a dilution of 1:3,000 (MEDx Translational 
Medicine Co., Ltd.). TROP2 expression was scored semiquantitatively 
using the H-score method. Based on previous study data, the cutoff 
point for high versus low TROP2 expression was prespecified to 200 
(ref. 13): H-score >200 (high TROP2 expression) and H-score ≤200 (low 
TROP2 expression).

Statistical analysis
The planned sample size was 254 patients. Under the assumption of an 
HR for PFS (sac-TMT versus chemotherapy) of 0.60 and the expected 
median PFS of 2 months for the chemotherapy group, 183 events of pro-
gression or death would provide approximately 93% power to detect a 
significant between-group difference in PFS. To control the family-wise 
type I error at a one-sided alpha level of 0.025, a hierarchical testing pro-
cedure was implemented with a prespecified order of PFS, OS and ORR 
(Supplementary Fig. 2). An interim analysis and a final analysis of PFS 
were planned to be conducted for this study. The timing of the interim 
analysis of OS coincided with the timing of the protocol-specified final 
analysis of PFS. The Lan–DeMets alpha-spending function approximat-
ing the O’Brien–Fleming stopping boundary was used to allocate alpha. 
At the data cutoff for the protocol-specified interim analysis of PFS (21 
June 2023), a total of 140 BICR-assessed PFS events had occurred. The 
multiplicity-adjusted, one-sided alpha at this interim analysis (deter-
mined using the Lan–DeMets O’Brien–Fleming spending function) 
was 0.0104. Similarly, at the data cutoff for the protocol-specified 
interim analysis of OS (30 November 2023), a total of 113 OS events had 
occurred, and the one-sided alpha at this interim analysis was 0.0042.

Efficacy analysis was performed in the intention-to-treat popula-
tion, which included all patients who underwent randomization. PFS 
and OS were analyzed using the Kaplan–Meier method, with medians 
and corresponding 95% CIs determined according to the Brookmeyer 
and Crowley method with log–log transformation. The treatment 
effect was compared by a stratified log-rank test. HRs and their 95% 
CIs were estimated by a stratified Cox proportional hazards model. 
The percentage of patients with an objective response was compared 
between the treatment groups using the Cochran–Mantel–Haenszel 
method. More detailed descriptions of the statistical analysis are pro-
vided in the statistical analysis plan. All calculations and analyses were 
performed using SAS software (version 9.4).

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

Data availability
To protect the privacy of study participants and proprietary informa-
tion, the sponsor shares anonymized individual patient data upon 
reasonable request or as required by law or regulation with quali-
fied external researchers based on submitted curriculum vitae and 
reflecting non-conflict of interest. The data provided include demo-
graphic, efficacy and safety information. Approval of such requests is 
at the sponsor’s discretion and depends 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 mict@
kelun.com. In response to the inquiry, the timeframe for responding 
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trial protocol and statistical analysis plan is in the supplementary 
documents.
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Extended Data Fig. 1 | Kaplan-Meier Curves for PFS by BICR Assessment 
(Interim Analysis). Data cutoff: June 21, 2023; the protocol-specified interim 
analysis of PFS. The 95% CI of median PFS was determined using the Brookmeyer 
and Crowley method with log-log transformation. HR along with 95% CI was 
estimated by a stratified Cox proportional hazards model. The P value was 

calculated by a stratified log-rank test. The multiplicity-adjusted, one-sided 
alpha at this interim analysis (determined using the Lan-DeMets O’Brien-Fleming 
spending function) was 0.0104. The exact one-sided P value was 2.0 × 10−11. BICR, 
blinded independent central review; CI, confidence interval; HR, hazard ratio; 
PFS, progression-free survival; sac-TMT, sacituzumab tirumotecan.
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Extended Data Fig. 2 | Kaplan-Meier Curves for PFS by Investigator Assessment 
(Interim Analysis). Data cutoff: June 21, 2023; the protocol-specified interim 
analysis of PFS. The 95% CI of median PFS was determined using the Brookmeyer 
and Crowley method with log-log transformation. HR along with 95% CI was 

estimated by a stratified Cox proportional hazards model. The P value was 
calculated by a stratified log-rank test. The exact one-sided P value was 4.0 × 10−11. 
CI, confidence interval; HR, hazard ratio; PFS, progression-free survival; sac-TMT, 
sacituzumab tirumotecan.
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Extended Data Fig. 3 | Kaplan-Meier Curves for PFS by Investigator Assessment 
(Final Analysis). Data cutoff: November 30, 2023; the protocol-specified final 
analysis of PFS. The 95% CI of median PFS was determined using the Brookmeyer 
and Crowley method with log-log transformation. HR along with 95% CI was 

estimated by a stratified Cox proportional hazards model. The P value was 
calculated by a stratified log-rank test. The exact one-sided P value was 2.9 × 10−14. 
CI, confidence interval; HR, hazard ratio; PFS, progression-free survival; sac-TMT, 
sacituzumab tirumotecan.
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Extended Data Fig. 4 | Forest Plot of PFS (per Investigator Assessment) in Key 
Patient Subgroups. Data cutoff: November 30, 2023; the protocol-specified 
final analysis of PFS. Statistical analysis was not performed when the number of 
patients in the subgroup was less than 10% of the total patients. HRs along with 
95% CIs were estimated using an unstratified Cox proportional hazards model in 

each subgroup. CI, confidence interval; ECOG, Eastern Cooperative Oncology 
Group; HER2, human epidermal growth factor receptor 2; HR, hazard ratio; NE, 
not estimable; PD-1: programmed death-1; PD-L1: programmed death-ligand 1; 
PFS, progression-free survival; sac-TMT, sacituzumab tirumotecan; TNBC, triple-
negative breast cancer.
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Extended Data Fig. 5 | Forest Plot of OS in Key Patient Subgroups. Data cutoff: 
November 30, 2023; the protocol-specified interim analysis of OS. Statistical 
analysis was not performed when the number of patients in the subgroup was 
less than 10% of the total patients. HRs along with 95% CIs were estimated using 
an unstratified Cox proportional hazards model in each subgroup. CI, confidence 

interval; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal 
growth factor receptor 2; HR, hazard ratio; NE, not estimable; NR, not reached; 
OS, overall survival; PD-1: programmed death-1; PD-L1: programmed death-ligand 1;  
sac-TMT, sacituzumab tirumotecan; TNBC, triple-negative breast cancer.
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Extended Data Fig. 6 | Best Change in Target Lesions by BICR. Data cutoff: November 30, 2023. BICR, blinded independent central review; IQR, interquartile range; 
sac-TMT, sacituzumab tirumotecan.
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Extended Data Fig. 7 | Overall Response (per BICR) by TROP2 Expression. Data cutoff: November 30, 2023. BICR, blinded independent central review; Chemo, 
chemotherapy; ORR, objective response rate; sac-TMT, sacituzumab tirumotecan; TROP2, trophoblast cell surface antigen 2.
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Extended Data Table 1 | Tumor response by BICR

Data cutoff: 30 November 2023. †HR along with 95% CI was estimated using a stratified Cox proportional hazards model. The P value was calculated using the Cochran–Mantel–Haenszel 
method stratified by lines of prior therapy (2 or 3 versus >3) and presence of liver metastases (yes versus no). The exact one-sided P value was 2.2 × 10−9.
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Extended Data Table 2 | Tumor response by investigator assessment

Data cutoff: 30 November 2023. †HR along with 95% CI was estimated using a stratified Cox proportional hazards model. The P value was calculated using the Cochran–Mantel–Haenszel 
method stratified by lines of prior therapy (2 or 3 versus >3) and presence of liver metastases (yes versus no). The exact one-sided P value was 5.4 × 10−8.
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Extended Data Table 3 | Exploratory efficacy analysis by TROP2 expression

Data cutoff: 30 November 2023. †HRs along with 95% CIs were estimated using a stratified Cox proportional hazards model.
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