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Number of patients at risk
Time from randomization (months)

Capivasertib + fulvestrant 18 14 12 12 10 8 6 6 6 4 1 1 1

Placebo + fulvestrant 15 11 7 6 6 4 2 2 1 0 0 0 0
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Number of patients at risk
Time from randomization (months)

Capivasertib + fulvestrant 21 18 17 13 12 6 3 3 2 1 0 0 0

Placebo + fulvestrant 16 11 6 5 2 2 1 0 0 0 0 0 0

Figure 4. PFS in patients with PTEN altered tumors only 

Figure 3. PFS in patients with AKT1 altered tumors only 

Figure 2. PFS in patients with PIK3CA altered tumors only

Introduction Methods

Results

• The CAPItello-291 study is a global Phase 3, randomized, double-blind, placebo-controlled study in 

patients (n=708) with aromatase inhibitor-resistant, HR-positive/HER2-negative* advanced breast 

cancer (NCT04305496)

– The study also enrolled an extended Chinese cohort (n=134; 24 of whom were also included in 

the global study population) from mainland China (n=118) and NMPA-certified sites in Taiwan 

(n=16).5 The Chinese cohort continued to enroll patients after global enrollment had closed

• Patients were randomized (regardless of their tumour alteration status) 1:1 to receive fulvestrant 

(500 mg intramuscularly on days 1 and 15 of cycle 1, and day 1 of each subsequent 28-day cycle) 

with either placebo or capivasertib (400 mg twice daily; 4 days on, 3 days off)

• PIK3CA/AKT1/PTEN–alteration status (at least one qualifying alteration in PIK3CA, AKT1, or PTEN 

genes) was determined centrally, post-randomization, using next-generation sequencing of tumor 

tissue with the FoundationOne®CDx assay in the Global cohort (Table 1) and using the 

OncoScreen Plus assay from Burning Rock Biotech for patients from mainland China

• Analysis of PFS by gene alteration was an exploratory post-hoc analysis; hazard ratios were 

calculated using Cox proportional hazard models

• Additional exploratory, post-hoc analysis of PFS was also conducted for the pooled population of 

patients enrolled under either the Global population or Chinese extension cohort. Modelling was 

stratified according to the Statistical Analysis Plan defined pooling strategy

• Data cut-off for analysis: Aug 15, 2022 (May 8, 2023 for the Chinese extension cohort)

*HER2-negative defined as IHC 0, or 1-positive or IHC2-positive/ISH-negative.

Table 2. Baseline characteristics of patients with PIK3CA/AKT1/PTEN–altered tumors

Characteristic
Capivasertib plus 

fulvestrant (n=155)

Placebo plus fulvestrant 

(n=134)

Median age; years (range) 58 (36–84) 60 (34–90)

Female; n (%) 153 (98.7) 134 (100)

Post menopausal; n (%) 130 (83.9) 105 (78.4)

Metastatic sites; n (%)

Bone only

Liver*

Visceral

25 (16.1)

70 (45.2)

103 (66.5)

16 (11.9)

53 (39.6)

98 (73.1)

Hormone receptor status; n (%)

ER+/PR+

ER+/PR– 

ER+/PR unknown

116 (74.8) 

35 (22.6) 

4 (2.6) 

101 (75.4) 

31 (23.1) 

2 (1.5) 

Endocrine resistance; n (%)**
Primary

Secondary

60 (38.7) 

95 (61.3) 

55 (41.0) 

79 (59.0) 

Prior endocrine therapy for 

ABC; n (%)

0

1

2

13 (8.4) 

131 (84.5) 

11 (7.1) 

20 (14.9) 

96 (71.6) 

18 (13.4) 

Previous CDK4/6 inhibitor for ABC*; n (%) 113 (72.9) 91 (67.9)

Previous chemotherapy; n (%)
Adjuvant/neoadjuvant

ABC

79 (51.0) 

30 (19.4)

67 (50.0)

23 (17.2)

Alteration; n (%)

PIK3CA only

AKT1 only

PTEN only

110 (71.0)

18 (11.6)

21 (13.5)

92 (70.9)

15 (11.2)

16 (11.9)

*Baseline stratification factors. **Primary and secondary resistance were defined using the 4th ESO-ESMO International Consensus Guidelines for ABC. 

Table 1. Eligible PIK3CA, AKT1, and PTEN alterations

Gene 

(transcript)
Variant class Biomarker rules defining biomarker positive status

AKT1 
(NM_001014431)

Short variant Any short variant with protein effect E17K

РІКЗСА 

(NM_006218)
Short variant

Any of 19 short variants: R88Q, N345K, C420R, 

E542K, E545A, E545D, E545Q, E545K, E545G, 

Q546E, Q546K, Q546R, Q546P, M1043V, M1043I, 

H1047Y, H1047R, H1047L, and G1049R

PTEN 

(NM_000314)

Short variant

Any of 13 short variants: C124R, C124S, G129E, 

G129V, G129R, R130Q, R130G, R130L, R130P, 

C136R, C136Y, S170R and R173C

Any nonsense, frameshift, or splice site alteration

Copy number

alteration

Any homozygous deletion of one or more exons, 

regardless of transcript

Rearrangement Any rearrangement that disrupts protein function, 

regardless of transcript

• Intragenic events including duplications of only 

part of the gene, deletions, or inversions

• Translocations, deletions, or inversions where 

one breakpoint is in PTEN and the other 

breakpoint is in another gene or intergenic region

*OncoScreen Plus assay does not call PTEN rearrangements

PFS in the global population

• Consistent clinically meaningful benefit with capivasertib plus fulvestrant compared to placebo plus 

fulvestrant was observed in patients with PIK3CA tumor alteration alone (Figure 2)

• Consistent clinically meaningful benefit with capivasertib plus fulvestrant compared to placebo plus 

fulvestrant was also observed in patients with AKT1 or PTEN tumor alterations only, despite the small 

patient numbers (Figures 3 and 4)

• Benefit was similar when including those with combined alterations (Figure 5)

• PI3K/AKT pathway activation frequently occurs in HR-positive/HER2-negative 

advanced breast cancer through alterations in PIK3CA, AKT1, and PTEN 

genes, but may also occur in cancers without those genetic alterations1,2 

– PI3K/AKT/PTEN signaling is also implicated in the development of 

resistance to endocrine therapy2

• Capivasertib is a potent, selective inhibitor of all three AKT isoforms (AKT1/2/3) 

(Figure 1)3

• In the global Phase 3 CAPItello-291 trial in patients with HR-positive/HER2-

negative advanced breast cancer who had relapse or disease progression 

during or after aromatase inhibitor treatment with or without prior CDK4/6 

inhibitor therapy, the addition of capivasertib to fulvestrant significantly 

improved the dual primary endpoints of PFS in the overall (hazard ratio: 0.60; 

95% CI 0.51–0.71; p<0.001) and PIK3CA/AKT1/PTEN–altered (hazard ratio: 

0.50; 95% CI 0.38–0.65; p<0.001) populations compared with placebo plus 

fulvestrant.4 PFS benefit was also observed in patients without detectable 

PIK3CA/AKT1/ PTEN–alterations (hazard ratio 0.70; 95% CI; 0.56–0.88, 

including patients with unknown status)

• Here, we report PFS by PIK3CA, AKT1 and/or PTEN alteration for the original 

global study population and a pooled analysis with the inclusion of data from 

the Chinese extension cohort5

Figure 1. Mechanism of action of capivasertib plus 

fulvestrant 

Patient characteristics of the global population

• Of the 708 patients randomized to treatment (capivasertib plus fulvestrant, n=355; placebo plus 

fulvestrant, n=353), 289 (41%) had PIK3CA/AKT1/PTEN–altered tumors (capivasertib plus fulvestrant, 

n=155; placebo plus fulvestrant, n=134)

• Baseline characteristics were broadly balanced between treatment groups (Table 2). Most patients 

had only one detectable tumor alteration (272/289, 94%) 

Safety profile in the global population

• The safety profile of capivasertib plus fulvestrant in the PIK3CA/AKT1/PTEN–altered population is 

shown in Table 3 and was consistent with the overall population (Supplemental Table 1)
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Table 3. Most frequent AEs in the PIK3CA/AKT1/PTEN–altered population (≥10% incidence for any grade in 

the capivasertib plus fulvestrant arm) 

n (%)​
Capivasertib plus fulvestrant (n=155) Placebo plus fulvestrant (n=133)

All Grade 3 Grade 4 All Grade 3 Grade 4

Diarrhea 119 (76.8) 19 (12.3) 0 25 (18.8) 1 (0.8) 0

Rash (group term) 63 (40.6) 17 (11.0) 0 11 ( 8.3) 0 0

Nausea 54 (34.8) 2 (1.3) 0 18 (13.5) 1 (0.8) 0

Fatigue 35 (22.6) 0 0 18 (13.5) 1 (0.8) 0

Vomiting 32 (20.6) 3 (1.9) 0 9 (6.8) 1 (0.8) 0

Decreased appetite 27 (17.4) 0 0 10 (7.5) 1 (0.8) 0

Headache 27 (17.4) 0 0 16 (12.0) 1 (0.8) 0

Stomatitis 27 (17.4) 2 (1.3) 0 6 (4.5) 0 0

Hyperglycemia 26 (16.8) 2 (1.3) 1 (0.6) 5 (3.8) 0 0

Pruritis 24 (15.5) 0 0 6 (4.5) 0 0

Asthenia 22 (14.2) 3 (1.9) 0 17 (12.8) 1 (0.8) 0

Constipation 18 (11.6) 0 0 12 (9.0) 0 0

Arthralgia 17 (11.0) 0 0 17 (12.8) 0 0

AST increased 16 (10.3) 5 (3.2) 0 11 (8.3) 0 0

Urinary tract infection 16 (10.3) 1 (0.6) 0 7 (5.3) 0 0

The listed events were reported in at least 10% of the patients for any grade in the capivasertib plus fulvestrant arm. AEs are reported regardless of the 

relationship to the study drugs. The pre-defined group term of rash includes the preferred terms of rash, rash macular, maculopapular rash, rash papular, 

and rash pruritic. Adverse events were graded using CTCAE version 5.0. 

Capivasertib plus 

fulvestrant (n=110)

Placebo plus 

fulvestrant (n=92)

Median 

(95% CI); 

months

5.6 

(4.2–7.4)

2.1 

(1.9–3.6)

Adjusted hazard ratio (95% CI): 0.51 (0.37–0.70)

0 2 4 6 8 10 12 14 16 18 20 22 24

Number of patients at risk Time from randomization (months)

Capivasertib + fulvestrant 110 90 65 51 40 37 27 17 13 7 2 1 0

Placebo + fulvestrant 92 48 31 23 18 16 13 9 5 2 1 1 0
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Capivasertib plus 

fulvestrant (n=18)

Placebo plus 

fulvestrant (n=15)

Median 

(95% CI); 

months

9.1 

(2.2–NC)

3.7

(1.7–9.5)

Hazard ratio (95% CI): 0.51 (0.22–1.12)
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Capivasertib plus 

fulvestrant (n=21)

Placebo plus 

fulvestrant (n=16)

Median 

(95% CI); 

months

9.1 

(5.5–11.1)

3.6

(1.8–6.7)

Hazard ratio (95% CI): 0.43 (0.21–0.88)
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Objective
• To report the findings of an exploratory analysis of PFS by altered gene within the population of patients 

with PIK3CA/AKT1/PTEN–altered tumors from the CAPItello-291 study, including a pooled analysis with 

the inclusion of data from the Chinese extension cohort

Conclusions
• In patients with PIK3CA/AKT1/PTEN–altered tumors, the addition of capivasertib to fulvestrant provided 

a clinically meaningful PFS benefit compared to fulvestrant alone, with consistent benefit regardless of 

gene alteration detected, including:

– PIK3CA altered tumors

– AKT1 altered tumors

– PTEN altered tumors

• Consistent clinical benefit was maintained in an exploratory analysis of the larger pooled population of 

patients enrolled in the global population and Chinese extension cohort

• The safety profile of capivasertib plus fulvestrant in the PIK3CA/AKT1/PTEN–altered population was 

consistent with the overall population

• Capivasertib plus fulvestrant has the potential to be a future treatment option for patients with HR-

positive/HER2-negative advanced breast cancer who have progressed on, or after, an endocrine-based 

regimen, regardless of PIK3CA, AKT1, or PTEN tumor alteration detected

Plain language summary

Why did we perform this research? 
• In the CAPItello-291 clinical study, researchers investigated whether combining a drug called capivasertib with 

another drug called fulvestrant could increase the length of time that it takes for a tumor to grow, spread, or get 

worse (known as progression-free survival)

• Researchers found that participants taking capivasertib (a new drug that blocks the activity of a protein called AKT, 

reducing the growth of cancer cells) plus fulvestrant (a standard treatment for breast cancer) had (on average) longer 

progression-free survival compared with those taking placebo (an inactive substance that looked the same and was 

given the same way as capivasertib) plus fulvestrant

• The AKT protein is part of the PI3K/AKT signaling pathway, a biological pathway made up of various proteins 

(including PI3K, AKT and PTEN) that regulate cell growth and survival. Participants in the CAPItello-291 study 

had their tumor tissue tested to see if it had alterations in any of the PIK3CA, AKT1 or PTEN genes that make 

these proteins

• In this analysis, researchers investigated whether the benefits of adding capivasertib to fulvestrant depended on the 

type of gene alterations that participants had in their tumors

How did we perform this research?
• In this analysis, researchers investigated whether the benefits of adding capivasertib to fulvestrant depended on the 

type of gene alterations that participants had in their tumors. Analysis was done in all participants in the global study, 

as well as an additional analysis that included data from participants from a Chinese extension study

• Participants were grouped according to the genetic alterations they had in their tumor tissue: PIK3CA, AKT1, or 

PTEN

What were the findings of this research, and what are the implications?
• Participants who took capivasertib plus fulvestrant lived for longer without their disease getting worse compared with 

those that were treated with fulvestrant and placebo, no matter which of the three genes were altered in their tumor

• Based on the results of this study, capivasertib in combination with fulvestrant, could potentially be a new option to 

add to the range of treatments available to people with HR-positive advanced breast cancer whose cancer has 

grown or spread despite endocrine therapy (with/without a CDK4/6 inhibitor)

Where can I access more information?
• CAPItello-291 study identifier: NCT04305496

Supplementary 

material
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+ Indicates a censored observation. 

The hazard ratio was estimated using the Cox proportional hazard model stratified by the presence of liver metastases (yes vs no) and prior use of CDK4/6 

inhibitors (yes vs no).

+ Indicates a censored observation. 

Hazard ratio was estimated using an unstratified Cox proportional hazard model.

+ Indicates a censored observation. 

Hazard ratio was estimated using an unstratified Cox proportional hazard model.

Figure 5. Summary of PFS by alteration status in the global population and in a pooled analysis of patients 

enrolled in the Global CAPItello-291 study and the Chinese extension cohort

Global population (n=708) Pooled population (n=818)

Subgroup n n

Overall 708
0.60 (0.51–0.71); 

p<0.001
818 

0.58 

(0.50–0.68)

Any alteration 289
0.50 (0.38–0.65); 

p<0.001
326 

0.49 

(0.38–0.63)

PIK3CA only 202
0.51 

(0.37–0.70)
226 

0.50 

(0.37–0.68)

PTEN only 37
0.43 

(0.21–0.88)
42 

0.41 

(0.21–0.81)

AKT1 only 33
0.51 

(0.22–1.12)
38 

0.46 

(0.22–0.96)

Any PIK3CA 219 
0.51 

(0.37–0.69)
246 

0.50 

(0.38–0.67)

Any PTEN 50
0.45 

(0.24–0.84)
58

0.49 

(0.27-0.86)

Any AKT1 37
0.55 

(0.26–1.17)
42

0.51 

(0.25-1.02)

PIK3CA and/or AKT1 

with or without PTEN
252

0.50

(0.38–0.66)
284

0.49 

(0.37-0.64)

PIK3CA and/or AKT1 

without PTEN
239

0.50 

(0.38–0.67)
268

0.49 

(0.37-0.65)

Non-altered* 313
0.79 

(0.61–1.02)
369 

0.72 

(0.56–0.91)

Unknown alteration 

status
106

0.52 

(0.32–0.83)
123

0.56 

(0.36–0.86)

0.1 1.0 10.00.1 1.0 10.0

Hazard ratio 

(95% CI)

Favors placebo 

plus fulvestrant
Favors capivasertib 

plus fulvestrant

Pooled analysis 

• PFS benefit with capivasertib plus fulvestrant compared to placebo plus fulvestrant was also 

consistent across alterations in an exploratory post-hoc analysis in the larger pooled population of 

patients enrolled in the global population and Chinese extension cohort of the CAPItello-291 

study (Figure 5)

• The safety profile of capivasertib plus fulvestrant in the overall pooled analysis population was broadly 

consistent with that of the global population (Supplemental Table 2)

*excludes patients with unknown alteration status.

Hazard ratios were estimated using the Cox proportional hazard model stratified by the presence of liver metastases, prior use of CDK4/6 inhibitor, and 

geographic region (overall population), the presence of liver metastases and prior use of CDK4/6 inhibitor (any alteration, PIK3CA, and non-altered 

subgroups) and prior use of CDK4/6 inhibitor only (unknown subgroup and any PTEN). Hazard ratio for subgroups with <50 patients were estimated using an 

unstratified Cox proportional hazard model.
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