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Abstract
Background In CAPItello-291, capivasertib–fulvestrant significantly improved progression-free survival (PFS) versus pla-
cebo–fulvestrant in the overall and PIK3CA/AKT1/PTEN-altered population with hormone receptor-positive (HR-positive)/
human epidermal growth factor receptor 2-negative (HER2-negative) advanced breast cancer. Capivasertib–fulvestrant is 
approved in Japan for the treatment of patients with one or more tumor biomarker alterations (PIK3CA, AKT1 or PTEN). 
Here, we report outcomes in the CAPItello-291 subgroup of patients from Japan.
Methods Adults with HR-positive/HER2-negative advanced breast cancer whose disease had relapsed or progressed during 
or after treatment with an aromatase inhibitor, with or without previous cyclin-dependent kinase 4/6 (CDK4/6) inhibitor 
therapy, were randomly assigned (1:1 ratio) to receive capivasertib or placebo, plus fulvestrant. The dual primary endpoint 
was investigator-assessed PFS in the overall and PIK3CA/AKT1/PTEN-altered population. Safety was a secondary endpoint.
Results Of 708 patients randomized in CAPItello-291, 78 were from Japan (37 randomized to capivasertib–fulvestrant and 
41 to placebo–fulvestrant). In the Japan subgroup, PFS numerically favored the capivasertib–fulvestrant arm (hazard ratio 
0.73; 95% CI 0.40–1.28), consistent with the analysis of PFS in the global population. Similarly, in the Japan subgroup of 
patients with PIK3CA/AKT1/PTEN–altered tumors, PFS favored the capivasertib–fulvestrant arm (hazard ratio 0.65; 95% CI 
0.29–1.39), consistent with the global population. The adverse event profile of capivasertib–fulvestrant in the Japan subgroup 
was broadly similar to that in the global population; no new safety concerns were identified.
Conclusion Outcomes in the Japan subgroup were broadly similar to those of the global population, supporting the clinical 
benefit of capivasertib–fulvestrant in treating HR-positive/HER2-negative advanced breast cancer that has progressed on, 
or after, an endocrine-based regimen.
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Introduction

Breast cancer is the most common cancer among women 
in Japan, and the third leading cause of cancer-related 
death overall [1]. Furthermore, although breast cancer 
incidence rates have been historically low in Japan, they 
are now rising rapidly [2, 3]. Approximately 70% of breast 
cancers in Japan are hormone receptor-positive (HR-pos-
itive)/human epidermal growth factor receptor 2-negative 
(HER2-negative) [4].

Endocrine therapy, often an aromatase inhibitor (AI), in 
combination with a cyclin-dependent kinase 4/6 (CDK4/6) 
inhibitor is the recommended first-line treatment option 
for certain patients with HR-positive/HER2-negative 
advanced breast cancer both internationally [5–7] and in 
Japan [8]. However, in many patients, the disease even-
tually develops resistance to endocrine-based treatment 
regimens, and so subsequent treatment options are needed 
in combination with endocrine therapy to extend the util-
ity of treatment and defer the need for chemotherapy. One 
currently recommended treatment approach in patients 
whose disease develops resistance to an aromatase inhibi-
tor is fulvestrant, a selective estrogen receptor degrader, 
administered either as monotherapy or as part of combina-
tion treatment [5–8].

AKT is the key node of the phosphoinositide 3-kinase 
(PI3K)/AKT serine/threonine protein kinase (AKT) path-
way, a major signaling pathway involved in the regulation 
of cell metabolism, proliferation and survival [9]. Overacti-
vation of the PI3K/AKT pathway occurs frequently in HR-
positive/HER2-negative advanced breast cancer [9, 10], and 
is associated with progression on endocrine therapy [10–14]. 
Capivasertib is a potent, selective inhibitor of AKT1, AKT2, 
and AKT3 [15]. In the global Phase 3 randomized CAPI-
tello-291 trial in patients with HR-positive advanced breast 
cancer whose disease had progressed during or after previ-
ous AI therapy with or without a CDK4/6 inhibitor, the addi-
tion of capivasertib to fulvestrant resulted in statistically sig-
nificant and clinically meaningful improvement in the dual 
primary endpoints of progression-free survival (PFS) in the 
overall population [hazard ratio 0.60; 95% confidence inter-
val (CI) 0.51–0.71; P < 0.001] and in patients with PIK3CA/
AKT1/PTEN-altered tumors (hazard ratio 0.50; 95% CI 
0.38–0.65; P < 0.001) compared with placebo plus fulves-
trant [16]. Frequent AEs associated with PI3K/AKT path-
way inhibition (diarrhea, rash, and hyperglycemia) occurred 
early and were manageable [17], and capivasertib–fulves-
trant delayed time to deterioration of global health status/
quality of life and maintained other dimensions of HRQOL 
compared to placebo–fulvestrant [18].

Data from CAPItello-291 have led to the regulatory 
approval of capivasertib–fulvestrant in patients with 

HR-positive/HER2-negative advanced breast cancer and 
one or more tumor biomarker alterations (PIK3CA, AKT1 
or PTEN) in several countries, including in Japan and 
the US [19, 20]. Capivasertib–fulvestrant has also been 
recommended as a treatment option in clinical practice 
guidelines [6, 7, 21].

Here, we report the efficacy and safety of capivasertib 
plus fulvestrant in the subgroup of patients who were 
enrolled in Japan and review the findings in context of the 
outcomes observed in the global CAPItello-291 population.

Patients and methods

Study design

CAPItello-291 (NCT04305496) is a global Phase 3, double-
blind, placebo-controlled randomized study. The design of 
CAPItello-291, including inclusion/exclusion criteria and 
randomization and stratification factors, has been published 
in detail previously [16]. Briefly, patients with HR-positive/
HER2-negative locally advanced or metastatic breast can-
cer that had progressed on a prior AI, with or without a 
CDK4/6 inhibitor, in the metastatic setting or on, or within, 
12 months of the end of treatment with a (neo)adjuvant AI 
were eligible for inclusion in the study. Patients could have 
received up to two prior lines of endocrine therapy and one 
prior line of chemotherapy in the advanced setting, and prior 
AI therapy was not required to be the most recent treatment. 
Adult patients ≥ 20 years of age in Japan were eligible for 
study inclusion, ≥ 18 years of age in other regions [16].

Treatments and assessments

Patients were randomized 1:1 to receive oral capivasertib 
(400 mg) twice daily (BID) on an intermittent dosing sched-
ule (4 days on, 3 days off) and fulvestrant (500 mg intramus-
cularly given per standard of care every 14 days for the first 
three injections, then every 28 days) or matching placebo 
and fulvestrant. Randomization was stratified by the pres-
ence of liver metastases, prior use of CDK4/6 inhibitors and 
geographic region.

One treatment cycle was defined as 4 weeks of capiva-
sertib or placebo, and treatment continued until disease 
progression as per Response Evaluation Criteria in Solid 
Tumors (RECIST) version 1.1, unacceptable toxicity, with-
drawal of consent, or death.

Tumor assessments were conducted at screening 
(within 4 weeks prior to randomization), every 8 weeks for 
18 months, and then every 12 weeks until disease progres-
sion, using computed tomography or magnetic resonance 
imaging scans (or both). Radiographic bone scans were 
performed at screening and repeated as clinically indicated. 
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Patients who discontinued capivasertib or fulvestrant for any 
reason other than disease progression continued to undergo 
scans every 8 weeks until evidence of disease progression.

Adverse events (AEs) were reported throughout the study, 
from the date of informed consent until 30 (+ 7) days after 
discontinuation of treatment. Any AE that started after the 
first treatment dose or before the first dose but worsened 
after the first dose was considered a treatment-emergent AE 
and included within AE summaries. AE severity was graded 
using the National Cancer Institute Common Terminology 
Criteria for Adverse Events (NCI CTCAE) v5.0. An inde-
pendent data monitoring committee assessed the progress of 
CAPItello-291 approximately every 6 months and reviewed 
unblinded safety data.

Outcomes

The dual primary endpoints of CAPItello-291 were inves-
tigator-assessed PFS in the global CAPItello-291 popu-
lation and in the subset of patients with PIK3CA/AKT1/
PTEN–altered tumors. Overall survival and objective 
response rate (ORR), as well as safety, were secondary 
endpoints.

Statistical analysis

A detailed description of the statistical analysis of CAPI-
tello-291, including sample size considerations and statis-
tical power, has been published in detail previously [16]. 
Analysis of the Japan subgroup was performed using the 
global CAPItello-291 primary analysis data with a cut-off 
date of August 15, 2022. The primary analysis was con-
ducted when 551 events of disease progression or death had 
occurred in the global CAPItello-291 population and the 
results have been reported previously [16]. All statistical 
analyses are considered exploratory in the Japan subgroup, 
and comparison statistics were performed only if sufficient 
numbers of events or patients were available (e.g., ≥ 20 PFS 
or overall survival events across both treatment arms).

All patients in the Japan subgroup who were randomized 
were included in the analysis of efficacy. Analysis was con-
ducted based on the predefined pooling strategy. Randomi-
zation stratification factors were dropped per individual 
endpoint in the following order: geographic region, pres-
ence or absence of liver metastases, and previous CDK4/6 
inhibitor use. Time-to-event analyses were conducted using 
Kaplan–Meier methodology, and hazard ratios were esti-
mated using the Cox proportional hazard model. Analy-
sis of objective response was conducted in patients with 
measurable disease at baseline and performed using the 
Cochran–Mantel–Haenszel test.

All patients who received at least one dose of capiva-
sertib, fulvestrant or placebo were included in the safety 

analysis, and safety and tolerability data were summarized 
using descriptive statistics, comprising the number and per-
centage of patients reporting each AE. The group term of 
rash was analyzed retrospectively and comprised the pre-
ferred terms of rash, rash macular, rash maculopapular, rash 
papular, and rash pruritic.

All data reported are descriptive; CAPItello-291 was 
not powered to detect treatment differences in the Japan 
subgroup.

Results

Patient disposition

As described previously, 901 patients were enrolled in 
CAPItello-291 between June 2, 2020 and October 13, 2021, 
and 708 patients were randomized to receive either capiva-
sertib–fulvestrant (n = 355) or placebo–fulvestrant (n = 353) 
[16]. Of these, 87 patients from Japan were enrolled between 
June 2, 2020 and September 14, 2021, 78 of whom were ran-
domized to receive either capivasertib–fulvestrant (n = 37) or 
placebo–fulvestrant (n = 41) (Supplemental Fig. 1). All 78 
patients randomized to treatment went on to receive treat-
ment, with a median duration of treatment of 7.5 months for 
capivasertib and 12.1 months for fulvestrant in the capiva-
sertib–fulvestrant arm, and 9.1 months for placebo and 
9.2 months for fulvestrant in the placebo–fulvestrant arm.

At the data cut-off, 13 patients (35.1%) from Japan were 
continuing to be treated with capivasertib and 11 patients 
(26.8%) were continuing to be treated with placebo. Capiva-
sertib was discontinued in 24 patients (64.9%), and placebo 
was discontinued in 30 patients (73.2%). The main reason 
for discontinuation of capivasertib or placebo was radiologi-
cal disease progression (Supplemental Fig. 1).

Baseline demographics and disease characteristics

All patients from Japan were female, with a median age 
of 61 years, and approximately three-quarters were post-
menopausal. Demographics and disease characteristics were 
generally balanced between treatment arms in patients from 
Japan and most were similar between the Japan subgroup and 
the global CAPItello-291 population (Table 1). However, 
it should be noted that more patients from Japan (89.7%) 
had an Eastern Cooperative Oncology Group Performance 
Status (ECOG PS) score of 0 compared with the global 
CAPItello-291 population (65.7%), as well as ER-positive 
plus progesterone receptor (PgR)-positive status (80.8% ver-
sus 70.8%), and fewer patients from Japan (30.8%) had the 
presence of liver metastases at baseline compared with the 
global CAPItello-291 population (43.2%). In terms of prior 
therapy, fewer patients from Japan had been treated with 
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Table 1  Baseline demographics and disease characteristics

All patients Patients with PIK3CA/AKT1/PTEN-altered tumors

Japan subgroup Global CAPItello-291 popula-
tion

Japan subgroup Global CAPItello-291 
population

Capivasertib–
fulvestrant 
(n = 37)

Placebo–
fulvestrant 
(n = 41)

Capivasertib–
fulvestrant 
(n = 355)

Placebo–
fulvestrant 
(n = 353)

Capivasertib–
fulvestrant 
(n = 19)

Placebo–
fulvestrant 
(n = 19)

Capivasertib–
fulvestrant 
(n = 155)

Placebo–
fulvestrant 
(n = 134)

Demographics
Median age 

(range), 
years

61 (42–84) 61 (37–83) 59 (26–84) 58 (26–90) 61 (48–84) 62 (39–80) 58 (36–84) 60 (34–90)

Female sex, n 
(%)

37 (100) 41 (100) 352 (99.2) 349 (98.9) 19 (100) 19 (100) 153 (98.7) 134 (100)

Postmenopau-
sal, n (%)

29 (78.4) 29 (70.7) 287 (80.8) 260 (73.7) 15 (78.9) 14 (73.7) 130 (83.9) 105 (78.4)

Asian, n (%) 37 (100) 41 (100) 95 (26.8) 94 (26.6) 19 (100) 19 (100) 48 (31.0) 35 (26.1)
ECOG performance status score, n (%)
0 35 (94.6) 35 (85.4) 224 (63.1) 241 (68.3) 19 (100) 18 (94.7) 93 (60.0) 97 (72.4)
1 2 (5.4) 6 (14.6) 131 (36.9) 111 (31.4) 0 1 (5.3) 62 (40.0) 36 (26.9)
2 0 0 0 1 (0.3) 0 0 0 1 (0.7)
Disease characteristics
Liver 

metastasis,a 
n (%)

11 (29.7) 13 (31.8) 156 (43.9) 150 (42.5) 4 (21.1) 6 (31.6) 70 (45.2) 53 (39.6)

Number of previous therapies for advanced breast cancer, n (%)
0 11 (29.7) 16 (39.0) 37 (10.4) 52 (14.7) 5 (26.3) 7 (36.8) 12 (7.7) 20 (14.9)
1 17 (45.9) 16 (39.0) 235 (66.2) 208 (58.9) 10 (52.6) 6 (31.6) 107 (69.0) 79 (59.0)
2 8 (21.6) 7 (17.1) 73 (20.6) 77 (21.8) 4 (21.1) 4 (21.1) 31 (20.0) 29 (21.6)
3 1 (2.7) 2 (4.9) 10 (2.8) 16 (4.5) 0 2 (10.5) 5 (3.2) 6 (4.5)
Hormone-receptor status,b n (%)
ER-positive, 

PgR-positive
30 (81.1) 33 (80.5) 255 (71.8) 246 (69.7) 16 (84.2) 14 (73.7) 116 (74.8) 101 (75.4)

ER-positive, 
PgR-negative

7 (18.9) 8 (19.5) 94 (26.5) 103 (29.2) 3 (15.8) 5 (26.3) 35 (22.6) 31 (23.1)

ER-positive, 
with 
unknown 
PgR status

0 0 5 (1.4) 4 (1.1) 0 0 4 (2.6) 2 (1.5)

Endocrine status,c n (%)
Primary resist-

ance
15 (40.5) 14 (34.1) 127 (35.8) 135 (38.2) 10 (52.6) 6 (31.6) 60 (38.7) 55 (41.0)

Secondary 
resistance

22 (59.5) 27 (65.9) 228 (64.2) 218 (61.8) 9 (47.4) 13 (68.4) 95 (61.3) 79 (59.0)

Number of previous endocrine therapies for advanced breast cancer, n (%)
0 11 (29.7) 16 (39.0) 39 (11.0) 54 (15.3) 5 (26.3) 7 (36.8) 13 (8.4) 20 (14.9)
1 19 (51.4) 18 (43.9) 287 (80.8) 252 (71.4) 11 (57.9) 8 (42.1) 131 (84.5) 96 (71.6)
2 7 (18.9) 7 (17.1) 29 (8.2) 47 (13.3) 3 (15.8) 4 (21.1) 11 (7.1) 18 (13.4)
Previous CDK4/6 inhibitor, n (%)
As neoad-

juvant or 
adjuvant 
therapy

0 0 2 (0.6) 5 (1.4) 0 0 0 2 (1.5)

As therapy for 
advanced 
breast cancer

5 (13.5) 8 (19.5) 245 (69.0) 244 (69.1) 4 (21.1) 3 (15.8) 113 (72.9) 91 (67.9)
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prior endocrine therapy for advanced breast cancer (65.4%) 
or CDK4/6 inhibitors (16.7%) compared with the global 
CAPItello-291 population (86.7% and 70.1%, respectively); 
as such, more patients in Japan received study treatment 
as their first-line treatment. The most common reason for 
patients in Japan not previously having received a CDK4/6 
inhibitor was due to patient or health care provider prefer-
ence (83.1%).

In total, 38 patients from Japan had PIK3CA/AKT1/
PTEN-altered tumors (48.7%), 19 in each treatment arm, and 
a higher proportion compared with the global CAPItello-291 
population (40.8%) (Supplemental Table 1). Patients from 
Japan with PIK3CA/AKT1/PTEN-altered tumors had similar 
demographics and disease characteristics to the overall Japan 
subgroup (Table 1).

Efficacy

As of August 15, 2022, the median duration of follow-up 
for investigator-assessed PFS in censored patients in the 
overall population of the Japan subgroup was 16.5 months 
(range 0.0–22.1) in the capivasertib–fulvestrant arm, and 
16.6 months (range 10.8–22.3) in the placebo–fulvestrant 
arm. In the Japan subgroup, investigator-assessed median 
PFS was 13.9 months in the capivasertib–fulvestrant arm 
and 7.6 months in the placebo–fulvestrant arm (hazard ratio 
0.73; 95% CI 0.40–1.28) (Fig. 1a). The addition of capiva-
sertib to fulvestrant led to relative improvement in PFS in the 
Japan subgroup as was also observed for PFS in the global 

CAPItello-291 population (Fig. 1b; hazard ratio 0.60; 95% 
CI 0.51–0.71) [16].

In the Japan subgroup of patients with PIK3CA/AKT1/
PTEN-altered tumors, investigator-assessed median PFS 
was 13.9 months in the capivasertib–fulvestrant arm and 
9.1 months in the placebo–fulvestrant arm (hazard ratio 0.65; 
95% CI 0.29–1.39) (Fig. 2a), consistent with findings in the 
global CAPItello-291 population favoring capivasertib–ful-
vestrant (Fig. 2b; hazard ratio 0.50; 95% CI 0.38–0.65) [16].

In the Japan subgroup of 40 patients with PIK3CA/AKT1/
PTEN-non-altered tumors (including patients with no valid 
next-generation sequencing result), a relative improvement 
in PFS was also shown with the addition of capivasertib to 
fulvestrant (Supplemental Fig. 2a; hazard ratio 0.82; 95% 
CI 0.34–1.86). Exploratory analysis in the same patient 
population in the global CAPItello-291 population also 
numerically favored capivasertib–fulvestrant (Supplemen-
tal Fig. 2b; hazard ratio 0.70; 95% CI 0.56–0.88) [16]. In 
the Japan subgroup of 34 patients with confirmed PIK3CA/
AKT1/PTEN-non-altered tumors (excluding patients with no 
valid next-generation sequencing result), a PFS benefit was 
demonstrated with the addition of capivasertib to fulvestrant 
(hazard ratio 0.69; 95% CI 0.26–1.68), again in line with the 
exploratory analysis in the same patient population in the 
global CAPItello-291 population (hazard ratio 0.79; 95% 
CI 0.61–1.02) [16].

Investigator-assessed ORR favored the capivasertib–ful-
vestrant arm in the Japan subgroup of patients with meas-
urable disease at baseline, with an odds ratio of 1.48 (95% 
CI 0.52–4.21), and in the Japan subgroup of patients with 

AKT1 Akt serine/threonine kinase 1, CDK 4/6 cyclin-dependent kinases 4/6, ECOG Eastern Cooperative Oncology Group, ER estrogen receptor, 
PIK3CA catalytic subunit of phosphatidylinositol-3-kinase, PgR progesterone receptor, PTEN phosphatase and tensin homolog
a Baseline stratification factor
b One patient in the global CAPItello-291 population treated with capivasertib–fulvestrant was ER-negative
c Primary and secondary resistance were defined using the 4th European School of Oncology-European Society for Medical Oncology Interna-
tional Consensus Guidelines for advanced breast cancer

Table 1  (continued)

All patients Patients with PIK3CA/AKT1/PTEN-altered tumors

Japan subgroup Global CAPItello-291 popula-
tion

Japan subgroup Global CAPItello-291 
population

Capivasertib–
fulvestrant 
(n = 37)

Placebo–
fulvestrant 
(n = 41)

Capivasertib–
fulvestrant 
(n = 355)

Placebo–
fulvestrant 
(n = 353)

Capivasertib–
fulvestrant 
(n = 19)

Placebo–
fulvestrant 
(n = 19)

Capivasertib–
fulvestrant 
(n = 155)

Placebo–
fulvestrant 
(n = 134)

Previous chemotherapy, n (%)
As neoad-

juvant or 
adjuvant 
therapy

15 (40.5) 19 (46.3) 180 (50.7) 170 (48.2) 6 (31.6) 8 (42.1) 79 (51.0) 67 (50.0)

As therapy for 
advanced 
breast cancer

3 (8.1) 4 (9.8) 65 (18.3) 64 (18.1) 1 (5.3) 4 (21.1) 30 (19.4) 23 (17.2)
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PIK3CA/AKT1/PTEN-altered tumors and measurable 
disease at baseline, with an odds ratio of 2.05 (95% CI 
0.41–10.24). The observed trend for a higher proportion of 
patients having an objective response with capivasertib–ful-
vestrant versus placebo–fulvestrant was consistent with the 

trend observed in the global CAPItello-291 population 
(Table 2).

At the time of analysis, an insufficient number of events 
(< 20 across treatment groups) for a formal analysis of over-
all survival had occurred in the Japan subgroup (6 deaths 

Time from randomization (months)Time from randomization (months)
Number of patients at riskNumber of patients at risk

Capivasertib–fulvestrant 3737 3535 3131 2929 2727 2727 2323 2323 2121 2121 2121 2020 1717 1414 1313 1212 1212 77 77 66 33 33 22 00 00 00 00

Placebo–fulvestrant 4141 4141 3636 3636 2828 2828 2424 2424 2020 2020 1717 1616 1515 1414 1111 99 99 55 55 55 33 33 33 11 11 00 00

PF
S 

(%
)

00

1010

2020

3030

4040

5050

6060

7070

8080

9090

100100

Capivasertib–fulvestrant
(N=37)

Placebo–fulvestrant
(N=41)

PFS eventsPFS events 2121 3030

Median PFS (95%Median PFS (95% CI); monthsCI); months 13.9 (5.613.9 (5.6––21.9)21.9) 7.6 (5.47.6 (5.4––13.7)13.7)

Adjusted hazard ratio (95% CI): 0.73 (0.400.73 (0.40––1.28)1.28)

00 11 22 33 44 55 66 77 88 99 1010 1111 1212 1313 1414 1515 1616 1717 1818 1919 2020 2121 2222 2323 2424 2525 2626

CapivasertibCapivasertib–fulvestrant

PlaceboPlacebo–fulvestrant

PF
S 

(%
)

00

1010

2020

3030

4040

5050

6060

7070

8080

9090

100100

00 11 22 33 44 55 66 77 88 99 1010 1111 1212 1313 1414 1515 1616 1717 1818 1919 2020 2121 2222 2323 2424 2525 2626
Time from randomization (months)Time from randomization (months)

Number of patients at riskNumber of patients at risk

CapivasertibCapivasertib–fulvestrant 355355 330330 266266 252252 207207 199199 172172 166166 138138 133133 115115 9898 7878 6464 5555 4444 4343 2525 2525 2121 88 88 55 22 22 11 00

PlaceboPlacebo–fulvestrant 353353 329329 207207 182182 142142 136136 106106 100100 8383 8181 6666 5959 5151 4141 3333 2424 2323 1212 1111 1010 44 44 33 11 11 00 00

CapivasertibCapivasertib–fulvestrant 
(N=355)

PlaceboPlacebo–fulvestrant (N=353)

PFS eventsPFS events 258258 293293

Median PFS Median PFS 
(95%(95% CI); monthsCI); months 7.2 (5.57.2 (5.5––7.4)7.4) 3.6 (2.83.6 (2.8––3.7)3.7)

Adjusted hazard ratio (95% CI): 0.60 (0.51, 0.71); 0.60 (0.51, 0.71); twotwo--sided psided p--value value <0.001<0.001

a)

b)

Placebo–fulvestrant

Capivasertib–fulvestrant

Fig. 1  Investigator-assessed PFS in a the Japan subgroup, and b the 
global CAPItello-291 population. The hazard ratio was estimated 
in the Japan subgroup using the Cox proportional hazards model 
stratified by previous CDK4/6 inhibitor use, and in the global CAPI-
tello-291 population using the Cox proportional hazards model 
stratified according to the presence or absence of liver metastases, 

previous CDK4/6 inhibitor use, and geographic region. Tick marks 
indicate censored data. b From New England Journal of Medicine. 
Turner et al. [16]. Copyright © (2023) Massachusetts Medical Soci-
ety. Reprinted with permission. CI confidence interval, PFS progres-
sion-free survival
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in the capivasertib–fulvestrant arm and 5 deaths in the pla-
cebo–fulvestrant arm).

Safety

All 78 randomized patients in the Japan subgroup received 
treatment in CAPItello-291 and so all were assessed for 

safety (37 patients in the capivasertib–fulvestrant arm and 
41 patients in the placebo–fulvestrant arm). In the Japan 
subgroup, AEs of any grade were reported in all 37 patients 
(100%) in the capivasertib–fulvestrant arm and in 34 patients 
(82.9%) in the placebo–fulvestrant arm, similar any-grade 
AE rates to those observed in the global CAPItello-291 
population (Table 3).
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Time from randomization (months)
Number of patients at risk

Capivasertib–fulvestrant 19 18 16 16 15 15 12 12 12 12 12 12 11 9 8 7 7 4 4 3 1 1 1 0 0 0 0

Placebo–fulvestrant 19 19 16 16 12 12 11 11 10 10 8 7 7 7 6 4 4 1 1 1 1 1 1 0 0 0 0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Capivasertib–fulvestrant 
(N=19)

Placebo–fulvestrant 
(N=19)

PFS events 12 15

Median PFS 
(95% CI); months 13.9 (5.4–NC) 9.1 (3.7–14.8)

hazard ratio (95% CI): 0.65 (0.29–1.39)

Capivasertib–fulvestrant

Placebo–fulvestrant

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time from randomization (months)

Number of patients at risk

Capivasertib–fulvestrant 155 150 127 121 99 97 80 76 65 62 54 49 38 31 26 22 21 12 12 9 3 3 2 1 1 0 0

Placebo–fulvestrant 134 124 77 64 48 47 37 35 28 27 24 20 17 14 11 6 6 2 2 2 1 1 1 0 0 0 0
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Capivasertib–fulvestrant 
(N=155)

Placebo–fulvestrant 
(N=134)

PFS events 121 115

Median PFS 
(95% CI); months 7.3 (5.5–9.0) 3.1 (2.0–3.7)

Adjusted hazard ratio (95% CI): 0.50 (0.38, 0.65); two-sided p-value <0.001

a)

b)

Placebo–fulvestrant

Capivasertib–fulvestrant

Fig. 2  Investigator-assessed PFS in patients with PIK3CA/AKT1/
PTEN-altered tumors in a the Japan subgroup, and b the global 
CAPItello-291 population. The hazard ratio was estimated in the 
Japan subgroup using an unstratified Cox proportional hazards model, 
and in the global CAPItello-291 population using the Cox propor-
tional hazards model stratified according to the presence or absence 
of liver metastases and previous CDK4/6 inhibitor use. Tick marks 

indicate censored data. b New England Journal of Medicine. Turner 
et  al. [16]. Copyright © (2023) Massachusetts Medical Society. 
Reprinted with permission. AKT1 Akt serine/threonine kinase 1, CI 
confidence interval, NC not calculable, PFS progression-free sur-
vival, PIK3CA catalytic subunit of phosphatidylinositol-3-kinase, 
PTEN phosphatase and tensin homolog
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The AE profile of capivasertib–fulvestrant in the Japan 
subgroup was broadly consistent with that in the global 
CAPItello-291 population (Table 3). In the Japan subgroup, 
the most frequent AEs of any grade (≥ 25% of patients in 
the capivasertib–fulvestrant arm) were diarrhea (73.0% of 
patients versus 22.0% patients in the placebo–fulvestrant 
arm), rash (group term; 48.6% of patients versus 7.3% 
patients in the placebo–fulvestrant arm), and stomatitis 
(29.7% of patients versus 14.6% patients in the placebo–ful-
vestrant arm), and the most frequent AEs of grade 3 (≥ 10% 
of patients in the capivasertib–fulvestrant arm) were rash 
(group term; 18.9% of patients versus no patients in the pla-
cebo–fulvestrant arm), and diarrhea and drug eruption (both 
10.8% versus 0%, respectively). Serious AEs were reported 
in 5 patients (13.5%) in the capivasertib–fulvestrant arm 
and in 2 patients (4.9%) in the placebo–fulvestrant arm in 

the Japan subgroup (Supplemental Table 2). There were no 
deaths reported due to AEs.

AEs leading to a dose interruption occurred in 21 patients 
(56.8%) receiving capivasertib in the Japan subgroup, com-
pared with 5 (12.2%) receiving placebo, and AEs leading 
to dose reduction occurred in 10 patients (27.0%) receiving 
capivasertib in the Japan subgroup, compared with 2 (4.9%) 
receiving placebo. Discontinuation due to AEs occurred in 
9 patients (24.3%) receiving capivasertib–fulvestrant in the 
Japan subgroup, and in no patients receiving placebo–fulves-
trant. The proportions of patients experiencing AEs leading 
to discontinuation or dose modification were higher in the 
Japan subgroup than in the global CAPItello-291 population 
(Supplemental Table 2). Seven patients (18.9%) receiving 
capivasertib–fulvestrant in the Japan subgroup required a 
discontinuation of capivasertib/placebo only due to AEs; 

Table 2  Tumor response by investigator assessment

AKT1 Akt serine/threonine kinase 1, CI confidence interval, IQR interquartile range, NC not calculable, PIK3CA catalytic subunit of phosphati-
dylinositol-3-kinase, PTEN phosphatase and tensin homolog, RECIST Response Evaluation Criteria in Solid Tumors

All patients Patients with PIK3CA/AKT1/PTEN-altered tumors

Japan subgroup Global CAPItello-291 popula-
tion

Japan subgroup Global CAPItello-291 
population

Capivasertib–
fulvestrant 
(n = 37)

Placebo–
fulvestrant 
(n = 41)

Capivasertib–
fulvestrant 
(n = 355)

Placebo–
fulvestrant 
(n = 353)

Capivasertib–
fulvestrant 
(n = 19)

Placebo–
fulvestrant 
(n = 19)

Capivasertib–
fulvestrant 
(n = 155)

Placebo–
fulvestrant 
(n = 134)

Number of 
patients with 
measurable 
disease at 
baseline, n

34 41 310 320 18 19 132 124

Objective 
response 
rate, n (%)

10 (29.4) 9 (22.0) 71 (22.9) 39 (12.2) 5 (27.8) 3 (15.8) 38 (28.8) 12 (9.7)

Odds ratio 
(95% CI)

1.48 (0.52–4.21) 2.19 (1.42–3.36) 2.05 (0.41–10.24) 3.93 (1.93–8.04)

Best overall 
response, n

37 41 355 353 19 19 155 134

Complete 
response

2 (5.4) 1 (2.4) 4 (1.1) 1 (0.3) 1 (5.3) 0 3 (1.9) 0

Partial 
response

9 (24.3) 8 (19.5) 68 (19.2) 38 (10.8) 4 (21.1) 3 (15.8) 35 (22.6) 12 (9.0)

Stable disease 
(≥ 8 weeks)

21 (56.8) 27 (65.9) 187 (52.7) 152 (43.1) 11 (57.9) 13 (68.4) 84 (54.2) 55 (41.0)

Progressive 
disease

4 (10.8) 5 (12.2) 83 (23.4) 149 (42.2) 3 (15.8) 3 (15.8) 31 (20.0) 62 (46.3)

Non-evaluable 1 (2.7) 0 13 (3.7) 13 (3.7) 0 0 2 (1.3) 5 (3.7)
Clinical ben-

efit rate, n/N 
(%)

25/37
(67.6)

25/41
(61.0)

182/355
(51.3)

111/353
(31.4)

13/19
(68.4)

11/19
(57.9)

87/155
(56.1)

37/134
(27.6)

Median 
duration of 
response, 
months 
(IQR)

10.2
(3.7–20.3)

21.4
(9.1–21.4)

9.8
(5.8–20.3)

8.4
(5.0–17.6)

NC
(10.2–NC)

9.2
(9.1–NC)

9.4
(6.1–19.5)

8.6
(5.0–9.2)
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drug eruption was the only AE leading to discontinuation in 
more than one patient (n = 2; 5.4%).

Discussion

In this descriptive analysis of the Japan subgroup of patients 
from CAPItello-291, a clinically meaningful improvement 
in PFS was observed with the addition of capivasertib to 
fulvestrant, including those patients with PIK3CA/AKT1/
PTEN-altered tumors. The observed improvement in PFS 
in the Japan subgroup is in line with findings from the PFS 
analysis in the global CAPItello-291 population favoring 
capivasertib–fulvestrant [16]. Similar to findings from the 
global CAPItello-291 population [16], analysis in the Japan 
subgroup of patients with confirmed PIK3CA/AKT1/PTEN-
non-altered tumors suggests that the addition of capivasertib 
to fulvestrant exerts a PFS benefit regardless of the presence 
of PIK3CA/AKT1/PTEN tumor alterations, although hazard 
ratios suggest benefit is less pronounced. It should be noted 
that both the capivasertib–fulvestrant and placebo–fulves-
trant arms in the Japan subgroup had longer median PFS 
versus that observed in the global CAPItello-291 population 
across the three groups studied (overall population, patients 
with PIK3CA/AKT1/PTEN-altered tumors and patients with 
PIK3CA/AKT1/PTEN non-altered tumors). This is expected 
given fewer patients from Japan had been treated with prior 
endocrine therapy or CDK4/6 inhibitors for advanced breast 
cancer compared with the global CAPItello-291 population; 
fewer patients from Japan had also received prior chemo-
therapy. Differences in disease characteristics between the 
two populations also indicate that the Japan subgroup of 
patients in CAPItello-291 likely represents an advanced 
breast cancer population with a less aggressive disease biol-
ogy at baseline than the global CAPItello-291 population; 
a higher proportion of patients from Japan had ECOG PS 0 
and fewer patients had liver metastases. The proportion of 
patients with ER-positive/PgR-negative disease, which tends 
to be associated with a poor outcome on endocrine therapy, 
was also lower in the Japan subgroup than the global popula-
tion, which may have also contributed to the observed dif-
ferences in outcome.

The safety profile of capivasertib–fulvestrant in the Japan 
subgroup was broadly consistent with the global CAPI-
tello-291 population; no new safety concerns specific to 
patients in Japan were identified. The relatively higher fre-
quency of grade 3 AEs and AEs leading to discontinuation 
in the Japan subgroup compared to the overall global popu-
lation was driven by the more frequent reporting of grade 3 
rash and drug eruptions. Drug eruption was only reported 
in the Japan subgroup and, due to the low numbers, it is dif-
ficult to conclude with certainty whether the increased fre-
quency of drug eruption was because of increased sensitivity 

in patients in the Japan subgroup, differences in baseline 
characteristics or other unknown factors.

The analysis of capivasertib–fulvestrant in the Japan sub-
group of patients from CAPItello-291 has some limitations 
including the small number of patients and the descriptive 
nature of the analysis, and when interpreting the results, it 
is important to acknowledge that the Japan subgroup had a 
higher proportion of patients with a relatively good prog-
nosis compared with the global CAPItello-291 popula-
tion. While relatively few patients from Japan had received 
prior CDK4/6 inhibitors for advanced disease, results from 
the global population showed that treatment with capiva-
sertib–fulvestrant improved outcomes compared to ful-
vestrant monotherapy regardless of previous exposure to a 
CDK4/6 inhibitor.

Conclusion

Outcomes in the Japan subgroup were in line with the find-
ings in the global CAPItello-291 population further sup-
porting the clinical benefit of capivasertib–fulvestrant in 
treating patients with HR-positive/HER2-negative advanced 
breast cancer that has progressed on, or after, an endocrine-
based regimen, including patients from Japan. Capiva-
sertib–fulvestrant is approved in Japan for the treatment of 
adult patients with unresectable or recurrent PIK3CA, AKT1 
or PTEN-altered HR-positive/HER2-negative breast cancer 
following progression after treatment with endocrine therapy 
[20], and represents a novel treatment option for this patient 
population. CAPItello-291 is ongoing.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s12282- 024- 01640-z.
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