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Abstract
Purpose PI3K/AKT pathway alterations are frequent in hormone receptor-positive (HR+) breast cancers. IPATunity130 
Cohort B investigated ipatasertib–paclitaxel in PI3K pathway-mutant HR+ unresectable locally advanced/metastatic breast 
cancer (aBC).
Methods Cohort B of the randomized, double-blind, placebo-controlled, phase 3 IPATunity130 trial enrolled patients with 
HR+ HER2-negative PIK3CA/AKT1/PTEN-altered measurable aBC who were considered inappropriate for endocrine-based 
therapy (demonstrated insensitivity to endocrine therapy or visceral crisis) and were candidates for taxane monotherapy. 
Patients with prior chemotherapy for aBC or relapse < 1 year since (neo)adjuvant chemotherapy were ineligible. Patients were 
randomized 2:1 to ipatasertib (400 mg, days 1–21) or placebo, plus paclitaxel (80 mg/m2, days 1, 8, 15), every 28 days until 
disease progression or unacceptable toxicity. The primary endpoint was investigator-assessed progression-free survival (PFS).
Results Overall, 146 patients were randomized to ipatasertib–paclitaxel and 76 to placebo–paclitaxel. In both arms, median 
investigator-assessed PFS was 9.3 months (hazard ratio, 1.00, 95% CI 0.71–1.40) and the objective response rate was 47%. 
Median paclitaxel duration was 6.9 versus 8.8 months in the ipatasertib–paclitaxel versus placebo–paclitaxel arms, respec-
tively; median ipatasertib/placebo duration was 8.0 versus 9.1 months, respectively. The most common grade ≥ 3 adverse 
events were diarrhea (12% with ipatasertib–paclitaxel vs 1% with placebo–paclitaxel), neutrophil count decreased (9% vs 
7%), neutropenia (8% vs 9%), peripheral neuropathy (7% vs 3%), peripheral sensory neuropathy (3% vs 5%) and hyperten-
sion (1% vs 5%).
Conclusion Adding ipatasertib to paclitaxel did not improve efficacy in PIK3CA/AKT1/PTEN-altered HR+ HER2-negative 
aBC. The ipatasertib–paclitaxel safety profile was consistent with each agent’s known adverse effects.
Trial registration NCT03337724.
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Introduction

The phosphoinositide 3-kinase (PI3K)/AKT pathway is fre-
quently upregulated in cancer [1, 2]. Activation of AKT, the 
central node of the PI3K/AKT pathway, promotes cell survival, 
proliferation, metabolism and growth [1, 3], and is implicated 
in resistance to endocrine therapy [4]. PIK3CA/AKT1/PTEN 
alterations are frequently observed in breast cancer, including 
approximately 50% of patients with hormone receptor-positive 
(HR+) breast cancers, and contribute towards a negative prog-
nosis and resistance to endocrine therapies [5–9].

Ipatasertib is a highly selective oral ATP-competitive small-
molecule inhibitor of all three AKT isoforms [10]. Ipatasertib 
is being developed for the treatment of cancers in which PI3K/
AKT pathway activation may be relevant for tumor growth 
or therapeutic resistance, and has demonstrated PI3K/AKT 
pathway inhibition in preclinical studies [10–12]. PTEN pro-
tein loss and PTEN or PIK3CA genetic alterations appeared to 
be associated with enhanced sensitivity to single-agent ipata-
sertib in cell lines and preclinical models [10, 13]. In a phase 
1b study, the combination of ipatasertib and paclitaxel was 
well tolerated and showed radiographic responses in patients 
with advanced/metastatic breast cancer, including HR+ dis-
ease [14]. In the randomized, phase 2 LOTUS trial, the addi-
tion of ipatasertib to paclitaxel improved progression-free 
survival (PFS) compared with paclitaxel alone in metastatic 
triple-negative breast cancer (TNBC), especially in patients 
whose tumors harbored alterations in PIK3CA, AKT1 and/or 
PTEN [15].

The phase 3 IPATunity130 trial included two independ-
ent randomized cohorts (Cohort A in TNBC and Cohort B in 
HR+ HER2-negative [HER2–] unresectable locally advanced 
or metastatic breast cancer [aBC]) evaluating ipatasertib plus 
paclitaxel combination therapy and a third single-arm signal-
seeking cohort in patients with TNBC whose tumors did not 
have PIK3CA/AKT1/PTEN alterations (Cohort C) evaluating a 
triplet combination of ipatasertib, paclitaxel and atezolizumab. 
The two randomized cohorts are powered independently and 
designed to be analyzed separately. Here we report results from 
Cohort B, which evaluated ipatasertib in combination with 
paclitaxel for HR+ HER2– PIK3CA/AKT1/PTEN-altered aBC.

Patients and methods

Study design and participants

In Cohort B of the IPATunity130 (NCT03337724) ran-
domized, double-blind, placebo-controlled, phase 3 
trial, eligible patients had to have HR+ (≥ 1% staining) 
HER2– PIK3CA/AKT1/PTEN-altered measurable aBC 
according to Response Evaluation Criteria in Solid Tumors 

(RECIST; version 1.1). Tumor PIK3CA/AKT1/PTEN alter-
ation status (i.e., activating alterations in PIK3CA and/or 
AKT1, and/or inactivating alterations in PTEN, described 
in detail in Supplementary Table S1) was determined from 
the most recently available tumor tissue sample using the 
Foundation Medicine Inc (Cambridge, MA) next-genera-
tion sequencing Clinical Trial Assay (CTA). In addition, 
patients had to be inappropriate for endocrine-based ther-
apy (i.e., demonstrated insensitivity to endocrine therapy 
or visceral crisis), a candidate for taxane monotherapy and 
have Eastern Cooperative Oncology Group performance 
status 0 or 1. Patients who had previously received chemo-
therapy for aBC or whose diagnosis of aBC was < 1 year 
since their last (neo)adjuvant chemotherapy were ineligi-
ble, as were patients with a history of or known presence 
of brain or spinal cord metastases. Prior cyclin-dependent 
kinase (CDK)4/6 inhibitors and PI3K/mammalian target 
of rapamycin (mTOR) inhibitors were permitted.

Procedures

Patients were randomized in a 2:1 ratio by investigators 
using an interactive web-response system to receive either 
oral ipatasertib (400 mg daily on days 1–21) plus intrave-
nous paclitaxel (80 mg/m2 on days 1, 8 and 15) of a 28-day 
cycle, or placebo plus the same paclitaxel regimen. Ran-
domization was stratified by three criteria: (neo)adjuvant 
chemotherapy (yes vs no), prior PI3K/mTOR inhibitor 
(yes vs no) and region (Asia–Pacific vs Europe vs North 
America vs rest of the world). To improve the management 
of diarrhea (commonly associated with ipatasertib and/or 
paclitaxel therapy), antidiarrheal prophylaxis (loperamide) 
was mandated for the first cycle for all patients, where 
permitted locally. Treatment was continued until disease 
progression (RECIST; version 1.1), unacceptable toxicity 
or patient withdrawal. Patients discontinuing paclitaxel or 
ipatasertib/placebo because of toxicity could continue on 
single-agent treatment. Crossover from placebo to ipata-
sertib was not permitted.

Tumors were assessed every 8 weeks by the investiga-
tors according to RECIST (version 1.1). After discontinu-
ing treatment, patients were followed up every 3 months 
for survival and subsequent anticancer therapies. Patient-
reported outcomes (PROs) were assessed using selected 
scales of the European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire Core 
30 (EORTC QLQ-C30), administered at baseline, at day 1 
of each subsequent cycle, and at the treatment discontinua-
tion visit. Adverse events (AEs) were assessed and graded 
according to Common Terminology Criteria for Adverse 
Events (version 4.0).
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Endpoints

The primary objective was to assess the efficacy of the 
ipatasertib plus paclitaxel combination as determined by 
investigator-assessed PFS. PFS was defined as the interval 
between randomization and the first occurrence of disease 
progression, as determined by the investigator according to 
RECIST (version 1.1), or death from any cause, whichever 
occurred first. A sensitivity analysis of PFS according to 
independent review committee (IRC) assessment was per-
formed in a similar manner.

Overall survival (OS; defined as the interval between ran-
domization and death from any cause) was the key second-
ary endpoint. Other secondary endpoints included confirmed 
objective response rate (investigator assessed per RECIST 
[version 1.1]), duration of response in responding patients, 
clinical benefit rate (complete or partial response, or stable 
disease sustained for ≥ 24 weeks) in patients with measur-
able disease at baseline, PROs, and safety.

Statistical analysis

The planned sample size was 201 patients. For the primary 
analysis, 150 PFS events in the intent-to-treat (ITT) popula-
tion were required to detect a hazard ratio of 0.62 with 80% 
power at a two-sided significance level of 5%. This corre-
sponds to an increase in median PFS from 8.5 months in 
the control arm to 13.8 months in the ipatasertib-containing 
arm. If investigator-assessed PFS in the ITT population was 
significant at 5%, OS was to be tested hierarchically at the 
same significance level.

Efficacy analyses were based on all randomly assigned 
patients (ITT population) according to the treatment arm 
to which patients were allocated. PRO analyses of Global 
Health Status/Quality of Life (GHS/QoL) were performed 
on randomized patients who had a baseline and at least one 
post-baseline PRO assessment (PRO-evaluable population); 
PRO analyses of time to ≥ 11-point confirmed deterioration 
in pain [16] were performed on the ITT population. Safety 
analyses were based on all patients who received at least 
one dose of ipatasertib, placebo or paclitaxel; patients were 
analyzed based on the treatment actually received.

Results

Patient population

Between January 6, 2018 and March 29, 2019, 782 patients 
were screened for the trial, of whom 560 were consid-
ered screen failures, most commonly because of absence 
of PIK3CA/AKT1/PTEN alteration (n = 303). Ultimately, 
222 patients were randomized: 146 to ipatasertib plus 

paclitaxel and 76 to placebo plus paclitaxel. Two patients 
in the ipatasertib plus paclitaxel arm were included in the 
efficacy analyses despite the most recent hormone recep-
tor status identifying tumors as TNBC. Two patients (one 
in each arm) received no treatment and were therefore 
excluded from the safety analysis population (Fig. 1). The 
majority of samples for determination of PIK3CA/AKT1/
PTEN status were from primary tumor tissue (143 [64%] 
primary, 66 [30%] metastatic, 10 [5%] unknown, three 
[1%] enrolled based on local testing with no central con-
firmation available).

Baseline characteristics were generally well balanced, 
except for a higher proportion of patients in the ipata-
sertib plus paclitaxel arm with a disease-free interval 
of > 3 years (40% vs 29% in the placebo plus paclitaxel 
arm) or a chemotherapy-free interval > 3 years (31% vs 
24%, respectively) (Table 1). Prior therapy was balanced 
between arms and included (neo)adjuvant chemotherapy in 
55% of patients, endocrine therapy for aBC in 46%, PI3K/
mTOR inhibitor in 24% (predominantly everolimus) and 
CDK4/6 inhibitor in 26%. According to European Society 
for Medical Oncology (ESMO) definitions [17], 18% of 
patients had primary endocrine resistance and 45% had 
secondary endocrine resistance. A further 18% of patients 
did not meet the ESMO definitions for endocrine resist-
ance but were deemed by the investigator to have visceral 
crisis. Within the subset of 120 patients who had received 
no prior endocrine therapy in the advanced setting, 18 
(15%) had primary endocrine resistance, 34 (28%) had 
secondary endocrine resistance and 39 (33%) had visceral 
crisis without endocrine resistance.

Efficacy

At the clinical cutoff date (January 17, 2020), the median 
duration of follow-up in the overall population was 
12.9 months (range 0–23.3 months) and was similar in 
the two treatment arms. Median investigator-assessed PFS 
was 9.3 months in both arms (95% confidence interval 
[CI] 8.0–11.0 months in the ipatasertib plus paclitaxel 
arm and 7.2–12.2 months in the placebo plus paclitaxel 
arm). The PFS hazard ratio was 1.00 (95% CI 0.71–1.40; 
log-rank p = 0.997) (Fig. 2a). The 1-year PFS rate was 
38% (95% CI 29–46%) in the ipatasertib plus paclitaxel 
arm and 40% (95% CI 29–52%) in the placebo plus pacli-
taxel arm. IRC-assessed PFS results were consistent with 
investigator-assessed PFS (median 9.2  months [95% 
CI 7.6–11.9 months] with ipatasertib plus paclitaxel vs 
8.5 months [95% CI 6.7–10.0 months] with placebo plus 
paclitaxel). The IRC-assessed PFS hazard ratio was 0.79 
(95% CI 0.56–1.13; Fig. 2b). Subgroup analyses of PFS 
showed consistent results across all populations analyzed 
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and no subgroup deriving a benefit from ipatasertib was 
identified (Fig. 3). 

Among the 144 patients in the ipatasertib plus pacli-
taxel arm and 75 in the placebo plus paclitaxel arm with 
measurable disease, the objective response rate was 47% 
in both arms (95% CI 38–58% and 35–59%, respectively), 
including complete response in four patients (3%) in the 
ipatasertib plus paclitaxel arm versus none in the placebo 
plus paclitaxel arm. The median duration of response was 
9.2 months in both arms (95% CI 7.2–11.3 months in the 67 
responders in the ipatasertib plus paclitaxel arm; 95% CI 
6.8–12.5 months in the 35 responders in the placebo plus 
paclitaxel arm). The clinical benefit rate was 69% (95% CI 
61–76%) in the ipatasertib plus paclitaxel arm and 65% (95% 
CI 53–76%) in the placebo plus paclitaxel arm.

OS results were immature (deaths in 23% of the ipata-
sertib plus paclitaxel arm vs 29% of the placebo plus pacli-
taxel arm). At this interim analysis, median OS was not 
evaluable in ipatasertib-treated patients and 20.9 months 
(95% CI 17.3–not evaluable) in the placebo plus paclitaxel 
arm (hazard ratio, 0.72, 95% CI 0.42–1.24).

Patient‑reported outcomes

Completion rates for PRO questionnaires exceeded 80% in 
each arm up to cycle 23 and at the study drug discontinu-
ation visit. Overall, 207 patients were evaluable for mean 

change from baseline in GHS/QoL (134 in the ipatasertib 
plus paclitaxel arm, 73 in the placebo plus paclitaxel arm).

Patients’ GHS/QoL mean scores at baseline were 68.8 
in the ipatasertib plus paclitaxel arm and 63.7 in the pla-
cebo plus paclitaxel arm, and were maintained in both treat-
ment arms until Cycle 10 (at which point, less than half 
of the PRO-evaluable population in each arm remained on 
treatment, precluding meaningful analysis beyond Cycle 
10) (Supplementary Figure S1). No clinically meaningful 
deterioration (i.e., a ≥10-point decrease [18]) from baseline 
values was observed in either arm.

Median time to confirmed deterioration in pain (as meas-
ured by the pain scale of the EORTC QLQ-C30) was not 
evaluable in either treatment arm (confirmed deterioration 
in 38% of patients in the ipatasertib plus paclitaxel arm ver-
sus 30% in the placebo plus paclitaxel arm). However, the 
Kaplan–Meier plot of time to confirmed ≥11-point deteriora-
tion in pain from baseline showed a sustained separation of 
the curves at 6 months in favor of the placebo plus paclitaxel 
arm (hazard ratio, 1.36; 95% CI 0.83–2.22) (Supplementary 
Figure S2).

Safety

At the clinical cutoff date, 31 patients (21%) randomized 
to ipatasertib plus paclitaxel and 16 (21%) randomized to 
placebo plus paclitaxel remained on treatment. Treatment 

782 patients screened

222 randomized

76 assigned to placebo + pacl itaxel 146 assigned to ipatasertib + paclitaxel

59 discontinued placebo

16 still on treatment

114 discontinued ipatasertib60 discontinued paclitaxel

560 screen failures
PIK3CA/AKT1/PTEN alteration

31 still on treatment

124 discontinued paclitaxel

Fig. 1  Patient profile
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exposure is shown in Table 2. Mean paclitaxel dose inten-
sity was similar in the two treatment arms, but the median 
duration of paclitaxel exposure was longer in the placebo 
plus paclitaxel arm than the ipatasertib plus paclitaxel 

arm. The most common AEs of any grade in patients who 
received ipatasertib plus paclitaxel were diarrhea (85%; 
grade 3 in 12%, grade 2 in 43%, grade 1 in 30%), alopecia 
(50%) and nausea (41%) (Table 3). Rash was slightly more 

Table 1  Baseline characteristics

a Not applicable in two male patients; bAs recorded in interactive web-response system; cDefined as the 
interval between final breast surgery with curative intent and initial diagnosis of locally advanced/meta-
static breast cancer; dMissing in one patient in the placebo + paclitaxel arm; eCategories are mutually exclu-
sive; fFMI mutation status missing in two patients in each arm
CDK cyclin-dependent kinase, FMI Foundation Medicine Inc, PI3K phosphoinositide 3-kinase

Characteristic Placebo + paclitaxel
(n = 76)

Ipatasertib + paclitaxel
(n = 146)

Median age, years (range) 56 (28–77) 57.5 (30–81)
Postmenopausal, n (%) 59 (78) 113 (78)a

Region, n (%)b

 Asia–Pacific 21 (28) 37 (25)
 Europe 36 (47) 74 (51)
 North America 6 (8) 7 (5)
 Rest of world 13 (17) 28 (19)

Prior (neo)adjuvant chemotherapy, n (%)b 43 (57) 80 (55)
Prior PI3K/mTOR inhibitor, n (%)b 17 (22) 36 (25)
Prior CDK4/6 inhibitor use, n (%) 21 (28) 36 (25)
Disease-free interval, years, n (%)c

  < 1 3 (4) 5 (3)
 1–3 21 (28) 29 (20)

  > 3 22 (29) 58 (40)
  No prior breast surgery 23 (30) 43 (29)
  Not available 7 (9) 11 (8)
Chemotherapy-free interval, n (%)
 1–3 years 18 (24) 29 (20)

  > 3 years 18 (24) 45 (31)
  No prior chemotherapy 36 (47) 65 (45)
  Not available 4 (5) 7 (5)
Metastatic disease at baseline, n (%) 74 (97) 141 (97)
Metastatic sites, n (%)d

 Lung 35 (46) 52 (36)
 Liver 43 (57) 70 (48)
 Bone 54 (71) 95 (65)
 Lymph node 38 (50) 80 (55)

Visceral disease, n (%) 63 (83) 114 (78)
No. of lines of prior endocrine treatment in 

advanced setting, n (%)
 0 39 (51) 81 (55)
 1 17 (22) 34 (23)
 2 9 (12) 15 (10)
 3 + 11 (14) 16 (11)

Endocrine resistance status, n (%)e

 Primary 14 (18) 26 (18)
 Secondary 32 (42) 67 (46)
 Visceral crisis without endocrine resistance 10 (13) 29 (20)

FMI status, n (%)f

 PIK3CA/AKT1 alteration 60 (81) 127 (88)
 PTEN-only alteration 14 (19) 17 (12)
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common in ipatasertib-treated patients and the incidence 
of hyperglycemia was similar in the two arms.

Grade ≥ 3 AEs occurred in 55% of patients in the ipata-
sertib plus paclitaxel arm and 47% in the placebo plus pacli-
taxel arm. The most common grade ≥ 3 AEs reported in 
either treatment group (ipatasertib plus paclitaxel vs placebo 
plus paclitaxel) were diarrhea (12% vs 1%, respectively [no 
grade 4 episodes]), neutrophil count decreased (9% vs 7%), 
neutropenia (8% vs 9%), peripheral neuropathy (7% vs 3%), 
peripheral sensory neuropathy (3% vs 5%) and hypertension 
(1% vs 5%). Incidences of selected AEs of specific relevance 
to ipatasertib are shown in Supplementary Table S2. AEs 
leading to ipatasertib/placebo discontinuation included diar-
rhea (3% vs 1%), febrile neutropenia (1% vs 0%) and hyper-
glycemia (1% vs 0%). The AEs most commonly leading to 

paclitaxel discontinuation were peripheral sensory neuropa-
thy (5% in both arms), peripheral neuropathy (6% vs 1%), 
neutrophil count decreased (1% vs 3%) and febrile neutro-
penia (2% vs 0%).

Most patients (92% in the ipatasertib plus paclitaxel arm 
vs 82% in the placebo plus paclitaxel arm) received at least 
one dose of loperamide for diarrhea prophylaxis or treat-
ment. The proportion receiving prophylactic loperamide was 
similar in the two treatment arms (61% vs 64%, respectively) 
but a higher proportion of patients in the ipatasertib plus 
paclitaxel arm received loperamide to treat diarrhea (78% 
vs 29%, respectively). In the ipatasertib plus paclitaxel arm, 
96% of diarrhea episodes (431 of 448) resolved. The median 
time to resolution of the first episode of diarrhea (any grade) 
was 15 days (95% CI 8–18 days) and the median duration 

Investigator-assessed PFS
PBO + PAC

(N = 76)
IPAT + PAC

(N = 146)
Events, n (%) 53 (70) 100 (68)
Median PFS, months (95% CI) 9.3 (7.2–12.2) 9.3 (8.0–11.0)
Stratified PFS hazard ratio (95% CI) 1.00 (0.71–1.40)

Log-rank P = 1.00
1-year PFS rate, % (95% CI) 40 (29–52) 38 (29–46)

0 3 6 9 12 15 18 21 24
Time (months)

100

a

80

60

40

20

0

PF
S 

(%
)

Number at risk
PBO + PAC 76 65 53 40 21 9 3 1
IPAT + PAC 146 121 102 75 40 14 8 1

IRC-assessed PFS
PBO + PAC

(N = 76)
IPAT + PAC

(N = 146)
Events, N (%) 53 (70) 82 (56)
Median PFS, months (95% CI) 8.5 (6.7–10.0) 9.2 (7.6–11.9)
Stratified PFS hazard ratio (95% CI) 0.79 (0.56–1.13)

Log-rank P = 0.20
1-year PFS rate, % (95% CI) 33 (22–44) 40 (31–49)

0 3 6 9 12 15 18 21 24
Time (months)

100

b

80

60

40

20

0

PF
S 

(%
)

Number at risk
PBO + PAC 76 61 45 34 17 10 4 NE
IPAT + PAC 146 117 91 67 33 13 7 1

Fig. 2  PFS. a investigator assessed; b IRC assessed. IPAT ipatasertib, NE not evaluable, PAC paclitaxel, PBO placebo
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of the first episode of grade ≥ 3 diarrhea was 3 days (95% 
CI 1–6 days).

Serious AEs were more common in the ipatasertib plus 
paclitaxel arm (19%) than in the placebo plus paclitaxel arm 
(12%). AEs were fatal in five patients (3%) in the ipatasertib 
plus paclitaxel arm and one patient (1%) in the placebo plus 
paclitaxel arm; two of these deaths were considered related 
to study treatment (grade 5 febrile neutropenia related to 
both drugs in the ipatasertib plus paclitaxel arm and grade 
5 sepsis related to paclitaxel in the placebo plus paclitaxel 
arm; both patients had visceral crisis at screening). The 
remaining four deaths in the ipatasertib plus paclitaxel arm 
were from hospital-acquired pneumonia, respiratory distress, 
unexplained death, and general physical health deterioration/
road traffic accident (each reported in one patient).

Discussion

In Cohort B of the randomized phase 3 IPATunity130 trial, 
adding ipatasertib to paclitaxel did not improve PFS in 
PIK3CA/AKT1/PTEN-altered HR+ HER2– aBC. Ipatasertib 
plus paclitaxel was well tolerated, and the safety profile of 
the regimen was consistent with the known risks of each 
agent. No new safety signals were identified. OS follow-up 
is ongoing.

The results from IPATunity130 Cohort B are consistent 
with findings from the randomized, phase 2 BEECH trial 
of the oral AKT inhibitor capivasertib in combination with 
first-line paclitaxel in HR+ HER– aBC [19]. In BEECH, 
similar to the present trial, combining an AKT inhibitor with 
paclitaxel did not significantly improve PFS in either the 
overall population or the PIK3CA-altered population. The 
target patient population for IPATunity130 Cohort B was 
patients with endocrine-resistant disease; however, only a 
quarter of patients had received prior CDK4/6 inhibitors. 

PBO + PAC
(n = 76)

IPAT + PAC
(n = 146)

Baseline risk factors
Total
n Eventsn

Median
(months) Eventsn

Median
(months) HR (95% Wald CI)

IPAT + PAC
better

PBO + PAC
better

0.01 0.1 1 10010
HR (95% Wald CI)

Stage at initial diagnosis
Stage I–III 162

60
54
22

9.1
10.9

108
38

8.4
12.8

1.14 (0.77–1.69)
0.62 (0.32–1.19)Stage IV

37
16

79
21

8 3 NE 5 7.3 0.87 (0.09–8.51)
Disease-free interval

< 1 year
1–3 years
> 3 years
No prior surgery
Not available

50
80
66
18

21
22
23
7

9.9
9.1

10.9
8.3

29
58
43
11

7.5
9.3

11.0
12.0

1.21 (0.59–2.46)
1.33 (0.72–2.43)
0.72 (0.39–1.31)
0.54 (0.17–1.64)

1
14
14
18
6

3
19
43
26

9
Number of lines of prior endocrine therapy for advanced disease

0
1
2
≥ 3

120
51
24
27

39
17
9

11

11.1
10.9
4.7
7.2

81
34
15
16

10.9
9.0
7.6
8.4

0.95 (0.59–1.54)
1.03 (0.51–2.06)
0.91 (0.34–2.45)
0.92 (0.38–2.20)

26
12
6
9

49
25
14
12

48 17 8.3 31 8.3 0.96 (0.47–1.97)
Menopausal status at baseline

Premenopausal
Postmenopausal 172 59

12
41 9.9 113

22
76 9.6 0.99 (0.68–1.45)

Prior CDK4/6 inhibitor use
Yes 57

165
21
55

15
38

5.6
10.9

36
110

26
74

7.3
10.9

0.85 (0.45–1.60)
1.03 (0.69–1.52)No

All patients 222 76 9.3 146 9.3 0.97 (0.69–1.35)00135
Age, years

< 65
≥ 65

170
52

63
13

9.2
9.9

107
39

9.1
11.0

0.96 (0.66–1.39)
0.99 (0.46–2.11)

44
9

73
27

7 3 9.2 4 NE 0.26 (0.03–2.50)
Race

American Indian or Alaska Native
Asian
Black or African American
White

60
5

138

22
3

45

12.7
7.7
8.3

38
2

93

10.9
NE
7.7

1.10 (0.56–2.17)
0.43 (0.04–4.20)
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Fig. 3  PFS in subgroups. Data for race ‘multiple’ (two patients in 
the placebo arm, none in the ipatasertib arm), race ‘unknown’ (one 
patient in the placebo arm without an event, nine patients in the 
ipatasertib arm) and number of metastatic sites in patients with mBC 
‘0’ (one patient in the placebo arm without an event) are not shown 

because hazard ratios could not be calculated with events in only one 
arm. ECOG Eastern Cooperative Oncology Group, eCRF electronic 
case report form, HR hazard ratio, IPAT ipatasertib, mBC metastatic 
breast cancer, NE not evaluable, PAC paclitaxel, PBO placebo
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Table 2  Treatment exposure

a With respect to total number of doses
AE adverse event, SD standard deviation

Treatment exposure Placebo + paclitaxel Ipatasertib + paclitaxel
(n = 75) (n = 145)

Patients still on treatment, n (%) 16 (21) 31 (21)
Median (range) duration of treatment, months
 Ipatasertib/placebo 9.1 (0–22) 8.0 (0–22)
 Paclitaxel 8.8 (0–22) 6.9 (0–22)

Mean (SD) dose intensity, (%)a

 Ipatasertib/placebo 98.8 (2.9) 95.5 (10.1)
 Paclitaxel 98.1 (6.0) 97.5 (12.0)

Mean (SD) cumulative dose, mg
 Ipatasertib/placebo NA 69 691 (48 348)
 Paclitaxel 3727 (2031) 3313 (2104)

Patients with AE leading to treatment discontinuation, n (%) 10 (13) 44 (30)
 Ipatasertib/placebo 3 (4) 16 (11)
 Paclitaxel 10 (13) 38 (26)

Patients with AE leading to dose reduction, n (%) 20 (27) 67 (46)
 Ipatasertib/placebo 6 (8) 50 (34)
 Paclitaxel 18 (24) 38 (26)

Patients with dose interruption, n (%) 43 (57) 86 (59)
 Ipatasertib/placebo 32 (43) 63 (43)
 Paclitaxel 38 (51) 77 (53)

Table 3  Summary of most 
common adverse events (≥ 20% 
any grade, ≥ 5% grade ≥ 3 in 
either arm)

ALT alanine aminotransferase; WBC white blood cell

Adverse event, n (%) Placebo + paclitaxel (n = 75) Ipatasertib + paclitaxel 
(n = 145)

Any grade Grade ≥ 3 Any grade Grade ≥ 3

Diarrhea 28 (37) 1 (1) 123 (85) 17 (12)
Alopecia 44 (59) 0 72 (50) 0
Nausea 15 (20) 0 60 (41) 2 (1)
Neuropathy peripheral 12 (16) 2 (3) 46 (32) 10 (7)
Anemia 15 (20) 0 43 (30) 1 (1)
Vomiting 5 (7) 0 42 (29) 3 (2)
Constipation 23 (31) 0 39 (27) 0
Neutropenia 18 (24) 7 (9) 38 (26) 12 (8)
Rash 9 (12) 0 29 (20) 2 (1)
Fatigue 18 (24) 3 (4) 27 (19) 0
Asthenia 13 (17) 2 (3) 27 (19) 2 (1)
Peripheral sensory neuropathy 22 (29) 4 (5) 23 (16) 4 (3)
Neutrophil count decreased 17 (23) 5 (7) 23 (16) 13 (9)
Hyperglycemia 9 (12) 0 20 (14) 3 (2)
ALT increased 15 (20) 3 (4) 17 (12) 7 (5)
WBC decreased 5 (7) 1 (1) 10 (7) 4 (3)
Lipase increased 3 (4) 2 (3) 5 (3) 3 (2)
Hypertension 4 (5) 4 (5) 7 (5) 2 (1)
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Although it is tempting to hypothesize that enrollment of a 
less endocrine-resistant patient population could explain the 
lack of PFS benefit, subgroup analyses do not support this 
hypothesis. The subgroup of patients with greater exposure 
to prior endocrine therapy did not show enhanced benefit 
from ipatasertib (Fig. 3).

Another possible explanation for the lack of benefit is 
the higher proportion of patients discontinuing paclitaxel 
because of AEs in the ipatasertib arm, which may have com-
promised the efficacy of paclitaxel. Patients in the ipatasertib 
plus paclitaxel arm received a shorter duration and lower 
cumulative dose of paclitaxel than those in the placebo plus 
paclitaxel arm. This may have limited the ability to isolate 
the effect of ipatasertib. Of note, median PFS was identical 
in the two treatment arms and there was no signal of benefit 
from ipatasertib. There may be important lessons to learn 
from the duration and intensity of paclitaxel exposure, and 
the challenges of introducing a drug in HR+ HER2– breast 
cancer with side effects differing from those of endocrine 
therapies. Of note, a similar proportion of patients (approx-
imately one-third) in each arm experienced a confirmed 
deterioration in pain, and patients’ baseline quality of life 
was maintained while receiving ipatasertib plus paclitaxel 
treatment, showing no detrimental effect on patients’ overall 
quality of life with ipatasertib.

Consistent with the safety profile of ipatasertib plus pacli-
taxel observed in the LOTUS trial [15], there was more all-
grade diarrhea, nausea and vomiting with ipatasertib. The 
incidence of diarrhea was lower in IPATunity130 Cohort B 
than in LOTUS, with only half as many ipatasertib-treated 
patients experiencing grade 3 diarrhea (11% in IPATunity130  
Cohort B vs 23% in LOTUS). The observed reduction may 
be explained by the implementation of several diarrhea 
management measures in the IPATunity130 trial design, 
including prophylactic loperamide administration, improved 
patient education and AE management guidance, as well as 
greater investigator awareness and familiarity with the drug.

Hyperglycemia has been observed in various clinical tri-
als of drugs targeting the PI3K/AKT pathway [20–22] and 
is generally considered to be a class effect of these thera-
pies. However, in IPATunity130 Cohort B, the proportion 
of patients experiencing hyperglycemia was lower than in 
trials of other PI3K/AKT inhibitors [20, 23–25] and similar 
in the two treatment arms (14% with ipatasertib plus pacli-
taxel vs 12% with placebo plus paclitaxel). The proportion 
of patients with grade ≥ 3 hyperglycemia was low (2% vs 
0%, respectively).

Overall, results from IPATunity130 Cohort B and the 
BEECH [19] trial differ from findings of trials combining 
a PI3K/AKT inhibitor with endocrine therapy (SOLAR-1 
[20] and FAKTION [26]). PI3K/AKT signaling promotes 

estrogen-independent growth of HR+ HER2– breast cancer 
cells, which can be inhibited by combining PI3K inhibi-
tors with anti-estrogens [8, 92728, 29]. The SOLAR-1 
randomized, phase 3 trial combined the PI3K inhibitor 
alpelisib with fulvestrant in patients with PIK3CA-mutant 
HR+ HER2– breast cancer [20] and the FAKTION trial 
combined the oral AKT inhibitor capivasertib with fulves-
trant after relapse or progression on an aromatase inhibi-
tor [26]. In line with preclinical findings, both of the trials 
showed a PFS benefit from the addition of a PI3K/AKT 
pathway inhibitor to endocrine therapy.

Considering all available data for AKT inhibition in 
HR+ HER2– aBC, it appears that endocrine blockade may 
be essential for efficacy in this setting. AKT induces endo-
crine receptor signaling, which may counter the potential 
benefit of an AKT inhibitor. Taken together, these results 
suggest that the benefit of AKT inhibition will be greatest 
if estrogen receptors are targeted alongside AKT inhibition. 
Ongoing trials of ipatasertib in breast cancer focus on com-
binations with endocrine therapy and/or immunotherapy.
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