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Abstract

Background: The antibody–drug conjugate sacituzumab govitecan (SG) prolongs progression-

free survival and overall survival in patients with refractory/relapsed metastatic triple-negative 

breast cancer (mTNBC). Here, we investigated its effect on health-related quality of life (HRQoL).

Methods: This analysis was based on the open-label phase III ASCENT trial (NCT02574455). 

Adults with refractory/relapsed mTNBC who had received ≥2 prior systemic therapies (≥1 in 
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the metastatic setting) were randomised 1:1 to SG or treatment of physician’s choice (TPC; 

capecitabine, eribulin, vinorelbine, or gemcitabine). HRQoL was assessed on day 1 of each 

treatment cycle using the EORTC QLQ-C30. Score changes from baseline were analysed using 

linear mixed-effect models for repeated measures. Stratified Cox regressions evaluated time to first 

clinically meaningful change of HRQoL.

Results: The analysis population comprised 236 patients randomised to SG and 183 to TPC. For 

global health status (GHS)/QoL, physical functioning, fatigue, and pain, changes from baseline 

were superior for SG versus TPC. Compared with TPC, SG was inferior regarding changes 

from baseline for nausea/vomiting and diarrhoea but non-inferior for other QLQ-C30 domains. 

Median time to first clinically meaningful worsening was longer for SG than for TPC for physical 

functioning (22.1 versus 12.1 weeks, P < 0.001), role functioning (11.4 versus 7.1 weeks, P < 

0.001), fatigue (7.7 versus 6.0 weeks, P < 0.05), and pain (21.6 versus 9.9 weeks, P < 0.001).

Conclusions: SG was generally associated with greater improvements and delayed worsening 

of HRQoL scores compared with TPC. This supports the favourable profile of SG as an mTNBC 

treatment.

Keywords

Antibody–drug conjugate; Clinical trial; Phase III; EORTC QLQ-C30; Quality of life; 
Sacituzumab govitecan; Triple-negative breast neoplasms

1. Introduction

Metastatic triple-negative breast cancer (mTNBC) is an aggressive form of cancer associated 

with poor prognosis. Available single-agent and combination chemotherapies have exhibited 

limited effectiveness, unfavourable toxicity, and negative effects on quality of life [1–3].

Antibody–drug conjugates target chemotherapeutic agents to cancer cells, thereby reducing 

toxicities seen with non-targeted therapies. Sacituzumab govitecan (SG) is an antibody–

drug conjugate that directs SN-38 (the active metabolite of irinotecan) to cells expressing 

Trop-2, a transmembrane glycoprotein that is highly expressed in TNBC [4,5]. In the open-

label phase III ASCENT trial (NCT02574455), SG significantly prolonged progression-

free survival (PFS) and overall survival (OS) compared with single-agent chemotherapy 

treatment of physician’s choice (TPC) in patients with refractory or relapsed mTNBC [6]. 

SG is now FDA-approved for patients with unresectable locally advanced TNBC or mTNBC 

who have received ≥2 prior systemic therapies, including ≥1 for metastatic disease [7].

Adverse event (AE) data from ASCENT indicate that SG has a generally manageable 

safety profile [6]. However, proportions of patients with certain AEs, including grade 3/4 

neutropenia and diarrhoea, were higher for SGthan for TPC [6]. Because AEs can negatively 

affect quality of life (QoL), it is important to capture QoL data in clinical trials to support 

treatment decisions. In the present analysis using data from ASCENT—the first detailed 

health-related QoL (HRQoL) analysis of an SN-38 antibody–drug conjugate—we compared 

the effect of SG versus TPC on HRQoL.
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2. Material and methods

2.1. Patients and overall study design

Full details of the ASCENT trial are provided elsewhere [6]. Briefly, patients were adults 

with histologically or cytologically confirmed refractory or relapsed advanced (unresectable, 

locally advanced, or metastatic) TNBC. They had received ≥2 prior systemic therapies 

(≥1 in the metastatic setting) and had an Eastern Cooperative Oncology Group (ECOG) 

Performance Status of 0 or 1. All patients provided written informed consent.

Patients were randomised 1:1 to treatment with SG or TPC (capecitabine, eribulin, 

vinorelbine, or gemcitabine). SG was administered as a 10 mg/kg intravenous infusion 

on days 1 and 8 of a 21-day treatment cycle. SG treatment and TPC continued until 

disease progression, unacceptable AEs, or death. Patients who discontinued study treatment 

underwent a safety follow-up within 4 weeks after discontinuation and were followed up for 

survival every 4 weeks thereafter.

2.2. HRQoL assessments

HRQoL was assessed using the European Organisation for Research and Treatment of 

Cancer Quality of Life of Cancer Patients (EORTC QLQ-C30) questionnaire. The QLQ-C30 

consists of 30 items arranged into 15 domains: a two-item global health status (GHS)/QoL 

domain, five multi-item functioning domains, three multi-item symptom domains, and six 

single-item symptom domains.

Patients completed the QLQ-C30 at baseline (within 28 days of cycle 1 day 1 [C1D1]), 

on day 1 of each treatment cycle, and at their final study visit (4 weeks after the last dose 

of study drug or at premature discontinuation). The QLQ-C30 was scored according to the 

Scoring Manual [8]. For the GHS/QoL and functioning domains, higher scores indicate 

better HRQoL; for the symptom domains, higher scores indicate worse symptomatology.

A QLQ-C30 summary score was calculated as the mean of the scores for 13 of the 15 

domains (excluding GHS/QoL and financial difficulties domains) if all 13 included domains 

had available scores [9]. The symptom domains were reverse scored prior to calculation of 

the summary score.

2.3. Statistical analyses

Analyses were conducted using SAS® version 9.4 or higher (SAS Institute, Cary, NC, USA) 

for the HRQoL-evaluable population: patients with an evaluable QLQ-C30 assessment 

(defined as at least one of the 15 QLQ-C30 domains being completed) at both baseline 

and at least one post-baseline assessment. GHS/QoL, physical functioning, role functioning, 

pain, and fatigue were selected as the primary-focused HRQoL domains a priori because 

of clinical relevance to the target population and use as primary HRQoL domains in other 

studies [10–12]. The other QLQ-C30 domains were assessed as secondary-focused HRQoL 

domains.
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Baseline HRQoL scores were compared with QLQ-C30 norm scores derived from a general 

population from 11 EU countries (N = 11 343) [13], which were reweighted based on the 

HRQoL-evaluable population’s age and gender distributions.

HRQoL score changes from baseline and between-group differences in changes from 

baseline were analysed using linear mixed-effect models for repeated measures (MMRM). 

The analysis used data collected up to and including the last cycle when n was ≥25 in both 

treatment arms. Missing data were imputed assuming that they were missing at random. The 

MMRM included the intercept and time point (treatment cycle) as random effects and the 

following covariates as fixed effects: treatment arm (SG or TPC), time point (modelled as a 

discrete variable), baseline score, baseline score × time point and treatment arm × time point 

interaction terms, and the factors used to stratify the randomization. Least-square (LS) mean 

HRQoL score changes from baseline at each post-baseline assessment and overall were 

estimated. A 10-point threshold [14] was used to define the within-group minimal important 

difference (MID) for LS mean change from baseline. Non-inferiority and superiority of 

SG versus TPC were assessed using MID values from published thresholds [15–17]. Non-

inferiority was inferred when the lower bound (GHS/QoL, functioning domains, and QLQ-

C30 summary score) or upper bound (symptom domains) of the 95% confidence interval 

(CI) for the between-group difference in overall LS mean change from baseline did not 

exceed the MID. Superiority was inferred when the between-group LS mean difference 

exceeded the MID and was statistically significant.

Clinically meaningful worsening and improvement at the patient level were defined 

using a ≥10-point score change as the responder definition (RD). Percentages of patients 

with clinically meaningful worsening or improvement were compared between treatment 

arms using logistic regression models that included treatment, baseline score, and the 

randomization stratification factors as covariates.

Time to first clinically meaningful worsening (TTW) and improvement (TTI) were defined 

as the time between randomization and the first worsening/improvement meeting the 

≥10-point RD threshold. Patients who never experienced clinically meaningful worsening/

improvement were censored at the time of their last non-missing assessment. Death was 

treated as an event in TTW analysis.

The Kaplan–Meier product-limit method estimated survival distribution functions for 

each treatment arm for TTW and TTI. Hazard ratios (HRs) were estimated using Cox 

proportional hazards regression models that included treatment arm and baseline score as 

covariates and were stratified by the randomization stratification factors.

For the primary-focused HRQoL domains, MMRM were additionally used to compare SG 

and TPC on overall LS mean score changes from baseline in different subgroups of patients. 

The same subgroups were used in a Cox proportional hazards regression analysis of TTW. 

Forest plots were generated to illustrate the results of these subgroup analyses.

Loibl et al. Page 6

Eur J Cancer. Author manuscript; available in PMC 2024 June 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Results

3.1. Patients and data availability

The HRQoL-evaluable population comprised 419 patients: 236 randomised to SG and 183 

to TPC (Supplementary Fig. S1). The two treatment arms were well balanced regarding 

demographics and baseline clinical characteristics (Table 1). Over two-thirds of patients had 

received 2 or 3 prior systemic therapies in any setting.

Mean time since diagnosis was 61 months in the SG arm and 65 months in the TPC arm. 

QLQ-C30 completion rate and available data rate are shown in Supplementary Fig. S2. The 

available data rate declined over time in both treatment arms but was consistently higher in 

the SG arm than in the TPC arm.

3.2. Baseline HRQoL

Mean baseline scores for the primary-focused HRQoL domains were generally worse in 

both treatment arms than in an age- and gender-matched general population (Table 2). 

When comparing treatment arms, mean baseline scores were worse for TPC versus SG for 

GHS/QoL (58.1 versus 63.2) and insomnia (36.1 versus 31.6). However, the two treatment 

arms had the same median baseline GHS/QoL score (66.7). The mean baseline financial 

difficulties score was also worse in the SG arm than in the TPC arm (27.2 versus 23.0), 

although the median score was 0 in both treatment arms. Otherwise, the two treatment arms 

had similar mean baseline QLQ-C30 scores for each domain and for the summary score.

3.3. Effect of treatment on HRQoL

3.3.1. Change from baseline—The analysis of change from baseline used data 

collected up to C6D1. At the group level, scores for the primary-focused HRQoL domains 

(Fig. 1) tended to be maintained during treatment. For each of the primary-focused HRQoL 

domains, the SG arm had a significantly better LS mean change from baseline at one 

or more assessments during the first six treatment cycles. In the TPC arm, clinically 

meaningful worsening of role functioning was observed at C2D1. Clinically meaningful 

improvements in pain were observed in the SG arm at C3D1 and C4D1.

Data for the secondary-focused HRQoL domains are shown in Supplementary Fig. S3.

In an MMRM analysis comparing treatment arms, SG was non-inferior to TPC on all 

primary-focused HRQoL domains (Table 3). Importantly, for four of the primary-focused 

HRQoL domains (GHS/QoL, physical functioning, fatigue, and pain), SG was superior to 

TPC (difference both statistically significant and clinically meaningful).

Results for the corresponding subgroup analysis are shown in Supplementary Fig. S4. For 

the secondary-focused HRQoL domains, SG was superior to TPC on emotional functioning, 

dyspnoea, and insomnia; inferior on nausea/vomiting (difference not statistically significant) 

and diarrhoea; and non-inferior on all other domains (Table 3). Finally, the SG arm had a 

significantly better QLQ-C30 summary score LS mean change from baseline than the TPC 

arm.
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3.3.2. Clinically meaningful worsening and improvement—For the primary-

focused HRQoL domains, the percentage of patients with clinically meaningful 

improvement was generally higher for SG than for TPC at most assessments during the first 

six cycles of treatment, and the percentage of patients with clinically meaningful worsening 

was generally lower for SG than for TPC (Supplementary Fig. S5). Compared to the TPC 

arm, the SG arm had higher proportions of patients with clinically meaningful worsening 

of diarrhoea (differences significant at each cycle) and nausea/vomiting (differences not 

significant) (Supplementary Fig. S5). For the QLQ-C30 summary score, the SG arm had 

consistently higher proportions of patients with clinically meaningful improvement than the 

TPC arm (differences significant at C4D1 and C5D1).

Median TTW of GHS/QoL was similar in both treatment arms (14.1 weeks for SG and 

15.1 weeks for TPC; HR = 0.87, 95% CI 0.70 to 1.07; P = 0.18) (Fig. 2). For the other 

primary-focused HRQoL domains, median TTW was significantly longer for SG than for 

TPC: 22.1 versus 12.1 weeks for physical functioning (HR = 0.61, 95% CI 0.49 to 0.75; P 
< 0.001), 11.4 versus 7.1 weeks for role functioning (HR = 0.70, 95% CI 0.56 to 0.86; P < 

0.001), 7.7 versus 6.0 weeks for fatigue (HR = 0.82, 95% CI 0.66 to 1.00; P < 0.05), and 

21.6 versus 9.9 weeks for pain (HR = 0.60, 95% CI 0.48 to 0.74; P < 0.001).

Results for the corresponding subgroup analysis are shown in Supplementary Fig. S6.

Compared with TPC, SG showed significantly longer TTW of emotional functioning, social 

functioning, dyspnoea, insomnia, financial difficulties, and QLQ-C30 summary score, and 

significantly shorter TTW of diarrhoea (Supplementary Fig. S7). Compared with TPC, SG 

showed significantly shorter TTI of physical functioning, pain, dyspnoea, and QLQ C30 

summary score (Supplementary Fig. S8).

4. Discussion

Patients with mTNBC have a high unmet need. A key treatment goal in this setting is 

improving or maintaining HRQoL, particularly in later treatment lines, where HRQoL is 

worsened as a result of the disease and residual toxicities from prior therapies [19,20]. 

In this analysis, the SG arm showed significantly greater improvements than did the TPC 

arm in scores for all five primary-focused HRQoL domains at the group level. For four of 

the primary-focused HRQoL domains, SG was superior to TPC to a clinically meaningful 

extent. SG was inferior to TPC for nausea/vomiting (difference not statistically significant) 

and diarrhoea but was non-inferior or superior to TPC on all other secondary-focused 

HRQoL domains and the QLQ-C30 summary score. Moreover, compared with TPC, SG 

delayed clinically meaningful worsening for four of the primary-focused HRQoL domains.

The worsening of nausea/vomiting and diarrhoea with SG did not apparently translate to a 

negative effect on GHS/QoL, QLQ-C30 summary score, or functioning. These results are 

consistent with published safety findings from ASCENT [6,21], where the higher incidence 

of certain AEs, such as nausea, diarrhoea, vomiting, and neutropenia, with SG compared 

with TPC was not associated with a higher proportion of patients discontinuing study 

treatment due to AEs [6]. In ASCENT, nausea, vomiting, and diarrhoea were managed with 
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antiemetics, antidiarrheal agents, and supportive measures, as needed. Grade 3/4 AEs that 

could not be controlled in this way were managed with 25% and 50% SG dose reductions 

[6]. Collectively, the available clinical data indicate that SG has a manageable AE profile 

[22] that may be improved further with additional supportive measures for nausea, vomiting, 

and diarrhoea. These AEs are typically easier to treat than others like dyspnoea and fatigue, 

which were substantially better with SG than with TPC.

This was the first detailed analysis of the effect of an SN-38 antibody–drug conjugate on 

HRQoL in patients with mTNBC. The present results are of interest because they contrast 

strongly with previous studies in the mTNBC setting, which either have reported increased 

toxicity and a consequent decline in QoL relative to single-agent chemotherapy or have 

failed to demonstrate improvements in HRQoL [3,23]. It is worth noting that baseline 

HRQoL scores were worse in both treatment arms than in a reference European general 

population, indicating that patients entered this trial with their HRQoL already negatively 

impacted.

Limitations of the present study include assessment of HRQoL in less than 50% of patients 

in the TPC arm from C3D1. However, the available data rate was consistently higher in 

the SG arm than in the TPC arm, generally reflecting the pattern of PFS [6]. Patients 

discontinuing treatment because of AEs could have worse HRQoL than those remaining 

on study. However, the percentage of patients who discontinued treatment because of AEs 

was approximately 5% in both treatment arms [6]. Thus, AE-related discontinuations are 

unlikely to account for the better HRQoL seen with SG. The open-label design could also 

have influenced patient responses by biasing patient responses in favour of one intervention 

[24]. However, studies assessing the influence of level of blinding on HRQoL outcomes in 

oncology trials have yielded mixed findings [25]. A final limitation is that the analyses were 

not adjusted for multiple comparisons.

5. Conclusion

Overall, SG was associated with greater improvements in HRQoL than TPC was, mainly 

on physical and emotional functioning and global health status/QoL, and delayed worsening 

of HRQoL. The greater worsening of nausea/vomiting (statistically non-significant) and 

diarrhoea scores in the SG arm compared with the TPC arm did not translate to an adverse 

impact on functioning or overall HRQoL. Moreover, SG generally delayed worsening of 

HRQoL. Viewed together with efficacy data from ASCENT showing that SG extended 

PFS and OS in patients with refractory or relapsed mTNBC, our findings indicate that 

SG also maintained or improved HRQoL. This further supports the favourable profile of 

SG for treating patients with mTNBC who have previously received two or more systemic 

therapies, at least one of them in the metastatic setting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Least-square mean change from baseline for the primary-focused HRQoL domains.
Data are from a mixed-effect model for repeated measures analysis. *P < 0.05 (SG versus 

TPC). C, cycle; D, day; HRQoL, health-related quality of life; LS, least-square; QoL, quality 

of life; SG, sacituzumab govitecan; TPC, treatment of physician’s choice.
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Fig. 2. Time to first clinically meaningful worsening for the primary-focused HRQoL domains.
[a] Estimated using a stratified Cox proportional hazards regression model with treatment 

arm (SG or TPC) and baseline score as covariates, and with number of prior systemic 

therapies for breast cancer, geographic region, and known brain metastases at study entry as 

stratification factors. Death was treated as an event. CI, confidence interval; HRQoL, health-

related quality of life; QoL, quality of life; SG, sacituzumab govitecan; TPC, treatment of 

physician’s choice.
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