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Introduction
•	 SG is an antibody-drug conjugate approved for pretreated HR+/HER2– mBC based on 

the TROPiCS-02 study, which showed that SG provided significant PFS and OS benefit 
vs chemotherapy TPC, with a manageable safety profile1-4

•	 Mutations in PIK3CA and TP53 are often oncogenic,5,6 and have been associated with 
resistance or differences in response to chemotherapy7,8

•	 Both the trophoblast cell-surface antigen 2 (gene TACSTD2) and topoisomerase-1 
(gene TOP1) proteins are targets of SG; mutations in these genes could impair the ability 
of the SN-38 payload to induce cytotoxicity. A case study showed parallel mutations of 
these genes associated with disease progression, potentially indicating acquired SG 
resistance9

•	 We analyzed mutations at BSL and EOT in TROPiCS-02 to identify genes that may be 
involved in acquired SG resistance

Methods
•	 Patients were randomized to receive SG (10 mg/kg intravenously, days 1 and 8 per 

21-day cycle) or TPC (1:1) as previously described3

•	 Longitudinal plasma samples were collected at BSL and at EOT to obtain ctDNA, which 
was analyzed using the Guardant Health Infinity RUO ctDNA panel 

•	 Frequently detected PIK3CA mutations in breast cancer with known functional impact 
were analyzed: N345K, C420R, E542K, E545K/A/D/G, Q546R/E, H1047R/L/Y

•	 Mutations in the DDR genes from the Kyoto Encyclopedia of Genes and Genomes 
(KEGG) database were analyzed for association with acquired SG resistance

•	 Unbiased analysis was performed at EOT to identify other genes potentially associated 
with SG resistance

	— Filtering criteria of mean variant allele frequency (meanVAF) ≥ 0.1% at BSL or EOT, and 
change of meanVAF ≥ 0.3% (increases) or change of meanVAF ≤ –0.3% (decreases) 
were applied 

Results
Analyses of BSL PIK3CA and TP53 Mutations and SG Efficacy
•	 BSL characteristics in the ITT population (N = 543) were previously described for 

TROPiCS-023,4; BSL characteristics in the ctDNA-evaluable population (46% of ITT) were 
comparable (data not shown)

•	 BSL characteristics were similar between wild-type (WT) and mutant populations for 
PIK3CA and TP53 in both the SG and TPC arms, aside from differences in the proportion 
of White patients and differences in Eastern Cooperative Oncology Group performance 
status of 0 or 1 (data not shown)

•	 PFS and OS benefit were observed with SG over TPC in the ITT and ctDNA-evaluable 
populations (Table 1)

•	 PFS and OS benefit were also observed with SG vs TPC for patients in both the WT and 
mutant populations for both PIK3CA and TP53 (Figures 1 and 2)

Conclusions
•	 Progression-free survival (PFS) and overall survival (OS) benefit 

were observed with sacituzumab govitecan (SG) vs chemotherapy 
treatment of physician’s choice (TPC) for hormone receptor-
positive/human epidermal growth factor receptor 2-negative (HR+/
HER2–) metastatic breast cancer (mBC) in patients regardless 
of mutations in PIK3CA and TP53, and benefit was generally 
comparable with the intent-to-treat (ITT) population

•	 Mutations in TOP1 and TACSTD2 were rare and did not appear to 
be key mechanisms of acquired resistance to SG 

•	 No clear expansion, clearance, or reversion of individual DNA 
damage repair (DDR) genes or variants were observed from 
baseline (BSL) to end of treatment (EOT)

•	 In an unbiased analysis, no individual genes or variants emerged 
as clear indicators of major mechanisms of resistance to SG, and 
high levels of data heterogeneity were observed

•	 Overall, resistance to SG is likely heterogeneous. We were not  
able to identify any pathways or genes as key mechanisms of 
acquired resistance to SG in our analysis of circulating tumor DNA 
(ctDNA) samples

Plain Language Summary
•	 Sacituzumab govitecan (SG) is a treatment for HR+/HER2– 

breast cancer that has spread to other parts of the body, and in 
the TROPiCS‑02 clinical study, 21% of participants had their tumors 
shrink with SG treatment

•	 Not all people benefit from SG treatment, and some people may 
have their tumors shrink but not totally disappear (partial response) 
and start growing again

•	 To find out how tumors might resist SG, we looked at whether 
specific genes were mutated at the beginning of treatment 
(baseline) or at the end of treatment; mutations that appear during 
SG treatment could suggest that a specific gene might be involved 
in SG resistance 

•	 We took blood samples at baseline and at the end of treatment 
during the TROPiCS-02 clinical study, which compared SG to 
chemotherapy in participants with HR+/HER2– breast cancer, and 
analyzed tumor DNA found in those blood samples

•	 We analyzed specific genes that we thought might be related to SG 
resistance, but none of those genes appeared to be responsible for 
SG resistance

•	 We also looked for any other genes that might show differences 
between the SG and chemotherapy treatment arms, but no genes 
showed clear signs of being related to SG resistance
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Results

Analyses to Identify Potential Mechanisms of SG Resistance
•	 At BSL, there was 1 TACSTD2 mutation in a patient in the TPC arm, and no new 

TACSTD2 mutations were detected at any other time point or in the SG arm
•	 At BSL, 3 TOP1 mutations were detected in 2 patients in the SG arm; at EOT, 1 new 

TOP1 mutation was detected in the SG arm in a new patient; all mutations at BSL and 
EOT had very low VAF of < 1% (Figure 3A)

•	 There was 1 patient with increased TOP1 copy number variation (CNV) from BSL to EOT, 
and 2 patients with decreased CNV (Figure 3B)

•	 Efficacy outcomes for patients in Figure 3 are listed in Table 2, with corresponding 
patient numbers

•	 The ctDNA panel included 69 DDR genes from the KEGG database. 63% of BSL 
samples had at least 1 deleterious variant in these DDR genes

•	 We analyzed change in meanVAF of these genes from BSL to EOT to assess their 
involvement in acquired SG resistance

•	 Several genes showed an increase in meanVAF from BSL to EOT in the SG and TPC 
groups. However, these genes also showed a decrease in meanVAF in other patients. 
Only a very small number of patients showed these changes

•	 The 3 representative genes with the greatest difference in number of patients with 
increased meanVAF in SG vs TPC are shown in Figure 4

•	 Overall, no clear expansion or clearance of individual DDR genes or variants was 
observed at EOT

•	 We analyzed all genes at BSL and EOT in an unbiased analysis to identify genes 
potentially related to SG resistance

•	 Several genes and variants showed increased meanVAF from BSL to EOT in both the 
SG and TPC groups in a small subset of patients. However, these genes and variants 
also showed decreased meanVAF in other patients

•	 The gene (ESR1) and variants of that gene with the greatest number of patients showing 
the changes are shown in Figure 5A and Figure 5B, respectively

•	 Overall, no clear expansion or clearance of potential resistance genes or variants was 
observed; however, interpretation of this result is limited due to small sample size and the 
restricted number of detected mutations

Figure 1. PFS and OS by BSL PIK3CA Status
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Figure 2. PFS and OS by BSL TP53 Status
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Figure 3. TOP1 Mutations and CNV in Patients Treated With SG
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Figure 4. Analysis of DDR Gene Changes From BSL to EOT

N
um

be
r o

f P
at

ie
nt

s
W

ith
 C

ha
ng

e 
Fr

om
 B

SL

N
um

be
r o

f P
at

ie
nt

s
W

ith
 C

ha
ng

e 
Fr

om
 B

SL

N
um

be
r o

f P
at

ie
nt

s
W

ith
 C

ha
ng

e 
Fr

om
 B

SL

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

Dec
rea

se
d

mea
nV

AF

Inc
rea

se
d

mea
nV

AF

SG TPC
ATM

0 0 0

2

4

6 6 6

8
SG TPC

0

2

4

8
SG TPC

2

4

8

CHEK2 RAD50

BSL, baseline; EOT, end of treatment; SG, sacituzumab govitecan; TPC, chemotherapy treatment of physician’s choice; VAF, variant allele 
frequency

Figure 5. Unbiased Analysis of Gene and Variant Changes From 
BSL to EOT
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Table 1. PFS and OS in the ITT and ctDNA-Evaluable Populations

Median 
Survival, mo

ITT ctDNAa

SG
n = 272

TPC
n = 271

SG
n = 132

TPC
n = 118

PFS (95% CI) 5.5 
(4.2-7.0)

4.0 
(3.1-4.4)

5.3 
(4.1-6.9)

4.2 
(3.0-5.6)

HR (95% CI) 0.66 (0.53-0.83) 0.71 (0.52-0.96)

OS (95% CI) 14.4 
(13.0-15.7)

11.2  
(10.1-12.7)

15.0 
(12.3-17.5)

12.4 
(10.7-14.9)

HR (95% CI) 0.79 (0.65-0.96) 0.89 (0.66-1.19)
aIncludes patients with ctDNA data that passed quality control from at least 1 time point (n = 250).
ctDNA, circulating tumor DNA; HR, hazard ratio; ITT, intent-to-treat; mo, months; OS, overall survival; PFS, progression-free survival;  
SG, sacituzumab govitecan; TPC, treatment of physician’s choice.

Table 2. SG Efficacy in Patients With TOP1 Mutations and CNV
Patient

1 2 3 4 5 6
PFS, mo 5.5 2.7 1.35 3.7 4.0 1.35
OS, mo 17.5 7.4 10.9 3.7 4.0 11.7
BOR PR SD PD SD SD SD

BOR, best overall response; CNV, copy number variation; mo, months; OS, overall survival; PD, progressive disease; PFS, progression-free 
survival; PR, partial response; SD, stable disease; SG, sacituzumab govitecan.


