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1 Introduction 
1.1 Proposed Indication 
Capivasertib, in combination with abiraterone, is indicated for the treatment of adult patients 
with metastatic hormone-sensitive prostate cancer (mHSPC) that is phosphatase and tensin 
homolog (PTEN)-deficient as detected by an FDA-approved test.1 

1.2 Purpose of the Meeting 
The Applicant has submitted a supplemental New Drug Application (NDA) for capivasertib, an 
AKT kinase inhibitor intended for use in combination with abiraterone and prednisone in 
patients with mHSPC with PTEN deficiency. The U.S. Food and Drug Administration (FDA) is 
convening the Oncologic Drugs Advisory Committee (ODAC) to discuss whether: 
 

 The magnitude of radiographic progression-free survival (rPFS) improvement observed 
in the CAPItello-281 trial represents a clinically meaningful treatment effect in the 
mHSPC population in the absence of an effect on OS. 

 The overall benefit-risk of the investigational treatment is favorable. 
 
The Applicant's CAPItello-281 trial is the primary source of evidence to support this sNDA. 
CAPItello-281 was a randomized, double-blind, placebo-controlled trial conducted in patients 
with PTEN-deficient mHSPC comparing either capivasertib or placebo added to abiraterone and 
prednisone. The trial met its primary endpoint of rPFS. The observed rPFS hazard ratio (HR) was 
0.81 (95% CI: 0.66, 0.98; p=0.034) and sensitivity analyses of rPFS showed HR point estimates 
ranging from 0.77 to 0.89. No statistically significant OS benefit was observed at this interim 
analysis and OS results are immature (51% information fraction) with HR 0.90 (95% CI: 0.71, 
1.15; p=0.401). Other secondary and exploratory endpoint analyses that the Applicant 
submitted to support the treatment effect were not formally tested and cannot be used to 
overcome concerns with the clinical meaningfulness of the rPFS results.   
 
The FDA notes that the rPFS result is statistically significant and that there is no evidence for a 
detriment in OS. However, the rPFS benefit alone represents a smaller treatment effect in the 
context of previous approvals in mHSPC (Table 11). In the absence of a large improvement in 
rPFS, a statistically significant improvement in OS may be needed to support a clinically 
meaningful treatment effect. Additionally, the FDA has concerns regarding the clinical 
meaningfulness of the demonstrated treatment effect in the following clinical context: 
 

 CAPItello-281 enrolled patients in an early metastatic disease setting, with time to 
progression of approximately 2-3 years. While the trial selected for patients with PTEN 
loss, which appears to be a biomarker for poor prognosis, the majority of enrolled 
patients had no or mild symptoms at baseline and less than 10% had progression of pain 
on trial, highlighting the early disease setting. The toxicity tolerance for this population 

 
1 Where the FDA-approved test is the Roche Diagnostics VENTANA PTEN (SP218) RxDx Assay, a qualitative 
immunohistochemistry (IHC) assay. 
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is different compared to patients with more advanced, symptomatic, and/or rapidly 
progressive disease. 

 The risk for increased serious toxicities, including early fatal adverse reactions, increased 
healthcare utilization, and worse patient-reported diarrhea, skin symptoms, and overall 
side effect bother, in patients treated with capivasertib must be considered against the 
efficacy results. 

 The addition of capivasertib to an effective and well-tolerated backbone therapy 
(abiraterone) creates a clinical challenge when making individual treatment decisions.   
The contribution of capivasertib cannot be distinguished from that of the backbone 
therapy for a given patient. While this challenge exists for any add-on therapy, it is of 
heightened concern for this combination regimen given: 1) the substantial added 
toxicity, and 2) the prolonged duration of treatment due to efficacy of the backbone. 
These factors converge to increase the risk that a patient may be exposed to the 
toxicities of capivasertib for an extended period without benefit. 

 The activity of the control arm compared to other available therapies, i.e., triplet 
therapy with docetaxel, androgen receptor pathway inhibitor (ARPI), and androgen 
deprivation therapy (ADT), increases uncertainty that the rPFS effect demonstrated in 
CAPItello-281 is clinically meaningful. 

 

1.3 Regulatory History 
Capivasertib is a potent, selective oral inhibitor of all 3 serine/threonine specific protein kinase 
(AKT) isoforms (AKT1/2/3). On November 16, 2023, the FDA approved capivasertib in 
combination with fulvestrant for the treatment of adult patients with hormone 
receptor-positive, human epidermal growth factor receptor 2 (HER2)-negative, locally advanced 
or metastatic breast cancer with one or more PIK3CA/AKT1/PTEN-alterations as detected by an 
FDA-approved test following progression on at least one endocrine-based regimen in the 
metastatic setting or recurrence on or within 12 months of completing adjuvant therapy.2 

Capivasertib has since been approved in > 75 countries, with an estimated 12,000 patients 
having received the treatment, the majority of these being in the United States of America (US). 

On August 18, 2025, the Applicant submitted a supplemental NDA (sNDA) to the FDA to seek 
approval of the proposed indication stated above. Prior to submission, on January 24 2025, a 
Type B (pre-sNDA) meeting was held between the FDA and the Applicant. High-level results 
from the primary analysis of the pivotal CAPItello-281 (D361BC00001) study were presented, 
demonstrating that the primary endpoint was met with statistical significance. Discussions 
addressed the ongoing unmet medical need in this patient population and focused on the 
interpretation of the efficacy and safety results. The FDA provided feedback and raised 
significant concerns regarding the magnitude of clinical benefit set against the increased 
toxicity observed versus control, stated the totality of data was unsupportive of a positive 
benefit-risk profile, and noted the immaturity of overall survival (OS) data. 

 
2 Where the FDA-approved test is the Foundation Medicine Inc FoundationOne® CDx (F1CDx) assay, a 
next-generation sequencing (NGS)-based in vitro diagnostic device. 
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Additional details for the pre-sNDA meeting are summarized in Appendix 1, in addition to those 
for the end-of-Phase 2 meeting with the FDA. 
1.3.1 FDA – Regulatory History 
The FDA’s Position: 
The FDA generally agrees with the Applicant’s summary of regulatory history. At the January 
2025 pre-sNDA meeting, the FDA strongly recommended not submitting an sNDA based on 
CAPItello-281 results.  
 
At the end-of-Phase 2 meeting in 2020, the FDA emphasized that while rPFS is an acceptable 
regulatory primary endpoint, a large magnitude of effect, with consistency across other 
endpoints, would be needed to demonstrate clinical benefit. The FDA stated that in the 
absence of a large magnitude of improvement in rPFS, an improvement in overall survival may 
be needed. 

 

2 Efficacy 
2.1 Description of Clinical Setting 
The Applicant’s Position: 

2.1.1 Disease Setting 
mHSPC is incurable [1], having spread beyond the prostate, and is naive to or expected to 
respond to anti-hormonal therapy. The most common locations for metastatic spread are 
lymph nodes and bones, with a minority of patients having visceral metastases. 

Despite treatment with anti-hormonal therapies, mHSPC will inevitably progress to a 
castration-resistant disease state [2]. This loss of disease control of mHSPC, such as through 
prostate-specific antigen (PSA) progression, worsening of existing metastatic lesions, or new 
lesions identified on imaging, signals transition to the castration-resistant setting [3]. Metastatic 
castration-resistant prostate cancer (mCRPC) is an important biologic inflection point of disease 
progression, signaling increased risk for disease morbidity and lethality [4]. A shorter time 
course from mHSPC diagnosis to castration resistance has been associated with worse OS [5]. 

mCRPC is associated with significant morbidity that frequently leads to troublesome clinical 
sequelae, notably pathological fractures, spinal cord compression from vertebral collapse or 
metastatic deposit encroaching on the spinal cord, and significant bone pain requiring 
radiotherapy for local control of the pain and metastasis [6]. These skeletal events are 
associated with complications such as impairment in mobility and the potential loss of the 
ability to perform normal daily activities. 

The primary treatment goal for mHSPC is to maintain the hormone-sensitive state in order to 
prolong survival and prevent tumor growth/spread and disease-related symptoms (such as 
lower urinary tract symptoms, bone pain, and skeletal events), while maintaining quality of life 
through minimization or prevention of both cancer-related complications as well as treatment 
adverse events (AEs). PSA is typically used in routine clinical practice as a marker of treatment 
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response and tumor control. Imaging is also employed, but on a less regular and less 
standardized basis. To update recommendations for designing and conducting clinical trials in 
prostate cancer and help improve standardization, an international expert committee of 
prostate cancer clinical investigators (Prostate Cancer Working Group 3 [PCWG3]) was 
convened. The criteria developed by this group have been widely adopted in clinical trials in 
prostate cancer. 

Prognosis of mHSPC is variable and depends upon a range of risk factors. Established risk 
factors associated with the highest risk of progression are high metastatic volume, Gleason 
scores of 8 or above3, a diagnosis of metastatic prostate cancer at the time of the first prostate 
cancer diagnosis (synchronous metastatic disease), and presence of visceral metastases, 
particularly liver metastases [2,7,8]. These factors are typically combined to yield composite risk 
categorizations for patients (eg, low-, intermediate-, or high-risk disease) [2]. Clinical trial data 
for patients with high-risk mHSPC, ie, for those with the highest risk phenotype per traditional 
risk factors, treated with current standard of care options have shown a median time to 
progression of ~33 months [9] and a median OS of ~53 months [10]. 

PTEN deficiency is identified in approximately 25% of mHSPC [11,12,13,14,15] and is a widely 
recognized biomarker that has emerged as an additional risk factor of clinical significance. PTEN 
protein is a natural tumor suppressor. Loss of PTEN function leads to uncontrolled tumor 
proliferation that arises from AKT pathway activation [16] that is independent of proliferation 
driven by the androgen receptor (AR) (Section 2.1.3). Loss of PTEN function (PTEN deficiency) 
can be identified in clinical tumor specimen by immunohistochemistry (IHC) detecting absence 
of PTEN protein expression, or by next-generation sequencing (NGS) for genetic alterations in 
the PTEN gene (PTEN-altered). 

Clinically, PTEN deficiency is associated with poor outcomes regardless of stage of diagnosis 
(Appendix 2). In localized disease, PTEN deficiency is associated with higher Gleason grades, 
higher rates of clinical recurrence, shorter recurrence-free survival, and prostate cancer death 
[11,12,13,14,16,17,18]. For PTEN-deficient mCRPC, clinical and real-world data show shorter 
time to radiographic progression and shorter OS compared with men without this biomarker 
[19,20,21]. Within the mHSPC setting, real-world analyses across a variety of databases 
demonstrate consistently worse clinical outcomes for men with PTEN-deficient disease than for 
those with PTEN-proficient disease (Table 1). These data indicate that men with PTEN-deficient 
mHSPC are underserved by current prostate cancer therapies. 

 
3 Gleason grading is a well-established system of grading (historically graded from 1 to 5) prostate cancer 
specimens based on glandular architecture and microscopic appearances. Lower numbers indicate more 
differentiation, with pattern 5 being the least differentiated. Gleason score is the sum of the 2 most prevalent 
Gleason grades: primary and secondary, in the tumor specimen. Gleason score can range from 2 to 10 where 
10 represents the most aggressive cancer. Gleason score has been shown to predict outcome in prostate cancer. 
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 According to the available data in mHSPC presented in Table 1, the biomarker definition 
used in the literature is different. The reported studies defined PTEN loss by NGS, while 
CAPItello-281 defined PTEN loss by IHC.  

 The real-world data provided do not appear to include triplet therapy, which may be a 
more active therapy for most of the patients enrolled in CAPItello-281 (see Section 
2.2.4, discussion of Control Arm Considerations).  

 This real-world data analysis result may be biased by confounding effects from non-
randomized treatment assignment, inconsistent imaging schedules, and baseline 
differences between two biomarker subgroups.  

 

2.1.3 Current Therapy Options and Unmet Need 
Currently, PTEN deficiency is recognized in emerging prostate cancer guidelines as being 
associated with aggressive disease [23]. However, treatment options remain the same as those 
for a biomarker agnostic population, with no approved targeted agents. 

In the mHSPC setting, multiple treatment options exist based upon clinical trials conducted in 
non-biomarker selected patients. Androgen deprivation therapy (ADT) with combination 
treatment intensification is recommended for patients with mHSPC, including [3]: 

• ADT + androgen receptor pathway inhibitor (ARPI) (abiraterone, apalutamide, 
darolutamide, or enzalutamide). 

• ADT + docetaxel + ARPI.4 

• ADT + niraparib + abiraterone for breast cancer gene 2 (BRCA2)-mutated tumors. 

• ADT + external beam radiation therapy to the primary tumor (with or without docetaxel, 
abiraterone, apalutamide, or enzalutamide) for low-metastatic burden. 

The standard of care treatments for mHSPC (ADTs, ARPIs, docetaxel) are available globally, with 
US and European treatment guidance being closely aligned on the use of these agents in the 
treatment of patients with mHSPC. 

Until the CAPItello-281 study, none of these standard therapies had been studied specifically in 
patients with PTEN-deficient mHSPC. Data for the PTEN-deficient subset of previous studies are 
not typically reported. Recent real-world evidence discussed in Section 2.1.1 suggests that 
patients with PTEN-deficient disease are underserved by current treatment options and have a 
high unmet need. 
 

2.1.4 FDA – Current Therapy Options 
The FDA’s Position: 
The Applicant states that “patients with PTEN-deficient disease are underserved by current 

 
4 Some of these recommendations are supported by limited data and are based on the premise that the 4 ARPIs 
are generally interchangeable. 
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treatment options and have a high unmet need.” The FDA notes that the degree of unmet need 
is best reflected in the control arm outcomes in CAPItello-281. Regardless of the prognostic 
implications of PTEN loss, regulatory standards remain consistent. Ultimately, in both a 
biomarker-selected population or an all-comers population, for an add-on trial design, the 
magnitude of the treatment effect needs to be considered in the context of the added toxicity.  
The clinical meaningfulness of delaying progression must be weighed against the toxicity 
burden in an early metastatic population where the majority of patients have few or no 
symptoms and where median OS is measured in years. The benefit-risk consideration for this 
population differs from the clinical context of symptomatic, rapidly progressive disease. 
 

2.1.5 Rationale to Develop Capivasertib for this Indication 
The Applicant’s Position: 
The hypothesis for the CAPItello-281 study was that in PTEN-deficient prostate cancer the 
combined inhibition of the AKT pathway and the AR axis would lead to greater disease control 
than could be achieved by targeting either pathway alone. The choice of mHSPC rather than 
mCRPC as the target study population was driven by the observation that PTEN deficiency tends 
to occur early and maintenance of the hormone-sensitive disease state is an important goal for 
prostate cancer management [5]. 
 
In mHSPC disease, AR signaling is a key driver of proliferation [24]. In PTEN-proficient tumor 
cells, the PTEN tumor suppressor acts as the natural antagonist of the AKT pathway. Loss of this 
PTEN antagonist function in PTEN-deficient prostate tumor cells increases AKT signaling, which 
in turn acts as an additional driver of proliferation (Figure 2).  
 
Numerous non-clinical studies have demonstrated that PTEN deficiency accelerates early 
disease [25,26] and increases the rate of metastatic progression [27,28]. As PTEN deficiency 
enables the tumor cell to access an alternative survival mechanism conferred by AKT pathway 
activation [29,30], efficacy of therapy inhibiting tumor drive through the AR axis alone (ADT + 
ARPI) is insufficient to control the disease. 

Figure 2 Drivers of Proliferation in PTEN-proficient versus PTEN-deficient Cells 
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PI3K, phosphoinositide 3-kinase; RTK, receptor tyrosine kinase.

In non-clinical prostate tumor models with absence of PTEN expression, capivasertib plus AR 
pathway suppression (via castration, abiraterone, or enzalutamide) resulted in greater tumor
growth inhibition than AR-axis inhibition alone [31,32,33,34] (Figure 3). Capivasertib
monotherapy suppressed growth in PTEN-deficient—but not PTEN-expressing—cell lines and 
showed greater activity in PTEN-deficient xenografts, indicating AKT dependence in 
PTEN-deficient tumors. In HSPC-like models with AR signaling abrogated, adding capivasertib 
increased anti-tumor response and/or duration of benefit. Collectively, these data extensively 
validate the combination in non-clinical PTEN-deficient prostate cancer models.

Figure 3 Anti-tumor Effects of Capivasertib in a PTEN-deficient Prostate Cancer 
Tumor Model Following Castration

Capivasertib is denoted by ‘AKTi’. PTEN-deficient (PC346) and PTEN-proficient (PC310) cells were grown subcutaneously in male mice. Following 
castration to abrogate androgen signaling, PTEN-proficient tumors regressed, while in PTEN-deficient tumors only slowing of growth was 
achieved. Addition of capivasertib (100mg/kg once daily) resulted in regression of the PTEN-deficient tumors. Mean tumor volume +/- SEM are 
shown.
SEM, standard error of the mean.
Source: Marques et al 2015 [32].

2.1.5.1 Clinical Proof of Concept
The non-clinical hypothesis was supported by the results of the Phase II ASTON MARTIN trial
conducted independently of the Applicant. ASTON MARTIN demonstrated the activity of 
anti-hormonal therapy in combination with AKT inhibition in PTEN-deficient mCRPC. The study
compared ipatasertib, an AKT inhibitor with a mechanism of action similar to capivasertib, in 
combination with abiraterone to placebo + abiraterone. The study population was patients with 
mCRPC previously treated with docetaxel-based therapy and progre 1 hormonal 
therapy. Co-primary efficacy endpoints were radiographic progression-free survival (rPFS) in the 
intention to treat (ITT) population and in patients with PTEN-deficient tumors. PTEN deficiency 
was defined as near complete absence of PTEN protein expression by IHC, with absence in 

90% of cancer cells (H- 10). The addition of ipatasertib to abiraterone showed greater 
rPFS improvement in patients with PTEN-deficient tumors (hazard ratio [HR]: 0.39; 90% 
confidence interval [CI]: 0.22, 0.70) than in the unselected study population (HR: 0.75; 
95% CI: 0.54, 1.05) [35].
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with PTEN-deficient mHSPC are provided by the pivotal CAPItello-281 study. 

2.2.1 Study Design 
CAPItello-281 is the first pivotal Phase III study conducted specifically in patients with 
PTEN-deficient mHSPC. This double-blind, randomized, placebo-controlled, parallel-group, 
global study was designed to evaluate the efficacy and safety of capivasertib versus placebo 
when added to abiraterone (+ prednisone/prednisolone) (Figure 4). 

Figure 4 CAPItello-281 Study Design 

  
a High [36]. 
CT, computed tomography; ECOG, Eastern Cooperative Oncology Group; FFPE, formalin-fixed paraffin-embedded; MRI, magnetic resonance 
imaging; PCWG, Prostate Cancer Working Group; WHO, World Health Organization. 

All patients eligible for randomization to treatment in CAPItello-281 had been prospectively 
identified as having PTEN-deficient tumors using central testing with the VENTANA PTEN 
(SP218) IHC assay, and then completed screening for other entry criteria. IHC was selected for 
determination of PTEN status. IHC is an inexpensive and analytically validated assay, easily 
implemented into pathologist diagnostic work-up in clinical practice, with quick turnaround 
times, limited tissue requirements, and very high test success rates. Importantly, IHC enables 
detection of absence of PTEN protein expression that is caused by genomic as well as 
non-genomic mechanisms such as microRNA and epigenetic silencing [37]. 

PTEN status was centrally tested and determined by pathologists who assigned a percentage 
score (0% to 100%) of viable malignant cells with no specific cytoplasmic staining. PTEN 
deficiency was defined as . 
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This cut-off was pre-specified prior to study initiation, supported by the following 
considerations. 

 A cut-off with near complete absence of PTEN protein expression was considered likely to 
select patients with disease that would have a clinically meaningful response to AKT 
inhibition when combined with AR-axis blockade based on the understanding of the disease 
biology (Section 2.1.5). 

 Data from the co-primary analysis of the Phase II ASTON MARTIN study of the AKT inhibitor 
ipatasertib (Section 2.1.5) showed a greater treatment benefit in PTEN-deficient tumors 
using a cut-off of  90% PTEN negative tumor cells (H-  10) (HR: 0.39; 90% CI: 0.22, 
0.70) compared to an exploratory analysis applying a lower (  50%) cut-off (HR: 0.50; 
90% CI: 0.29, 0.87). The  90% cut-off used in the co-primary analysis selected a population 
for which the observed HR was not only more favorable but also more clearly differentiated 
from the remaining PTEN-proficient population than was the case for the  50% cut-off 
[35,38,39]. 

 The Applicant, in conjunction with diagnostic partner Roche Diagnostics, demonstrated in a 
cohort of prostate cancer samples with varying percentages of PTEN IHC staining that the 

 90% cut-off captures the vast majority of PTEN loss of function alterations identified by 
NGS. This was later verified in a separate cohort of 83 prostate cancer samples, including 
mHSPC. 

Placebo with abiraterone + prednisone/prednisolone on a background of ADT (P+A) was 
considered suitable as the control arm for the study. ADT intensification with abiraterone was 
and remains recommended in treatment guidelines for mHSPC (Section 2.1.). This choice of 
control arm allowed for robust assessment of the contribution of capivasertib in the 
combination regimen under study. Other ARPIs such as enzalutamide and apalutamide, which 
were available at the time of study initiation, were ruled out as options for the control arm as 
they are strong cytochrome P450 (CYP)3A4 inducers, a feature which is known to decrease 
capivasertib exposure upon concomitant use. In the externally sponsored Phase I/II RE-AKT 
(NCT02525068) study, co-administration of enzalutamide reduced capivasertib exposure by 
approximately 40% to 50%. 

The selected dose of capivasertib of 400 mg BD 4 days on, 3 days off in combination with 
abiraterone was found to be well tolerated in patients with pre-treated mCRPC in the Phase I 
dose-finding study (D3618C00002). 

PCWG3 guidelines were followed in CAPItello-281 for assessing bone metastases. These 
recommend specific rules for assessing the radionuclide bone scans used to assess bone 
metastases. These include rules to differentiate tumor flare from true progression to ensure 
consistency of assessing progression. They require that at least 2 new bone metastatic lesions 
must appear for progression to be called on the basis of a radionuclide bone scan. PCWG3 also 
integrates Response Evaluation Criteria in Solid Tumors (RECIST 1.1) for soft tissue lesions into 
the assessments. This approach was applied in CAPItello-281. 
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rPFS was chosen as the primary endpoint of the study as it provides a well-controlled 
assessment of treatment benefit of an experimental agent and, unlike OS, is not influenced by 
the impact of post-progression therapy. Accordingly, rPFS has been accepted as the primary 
endpoint for prior prostate cancer approvals. Prior approvals have included 
niraparib + abiraterone for BRCA2-mutated mHSPC [40] and talazoparib + enzalutamide for 
homologous recombination repair (HRR) gene-mutated mCRPC [41]. 

Other efficacy endpoints such as symptomatic skeletal event-free survival (SSE-FS), time to PSA 
progression, and time to castration resistance (TTCR) were selected to characterize the impact 
of treatment on clinically important outcomes and on the patient’s experience of their disease 
course. The TTCR endpoint was in line with the definition of progression to castration resistance 
in prostate cancer guidelines [3]. 

Major and relevant amendments to the protocol for the study are summarized in Appendix 4. 

2.2.2 Statistical Methods 
2.2.2.1 Endpoints 

Type Endpoint Acronym Definition 
Primary Radiographic 

progression-
free survival 

rPFS Time from randomization to: 1) radiographic progression, as 
assessed by the investigator per RECIST v1.1 (soft tissue) and/or 
PCWG3 criteria (bone), or 2) death due to any cause. 

Key 
secondary 

Overall 
survival 

OS Time from randomization until the date of death due to any cause. 

Key 
secondary 

Time to first 
subsequent 
therapy 

TFST Time from randomization to the earlier of: the start date of the first 
subsequent anti-cancer therapy after discontinuation of randomized 
treatment, or death due to any cause. 

Key 
secondary 

Symptomatic 
skeletal 
event-free 
survival 

SSE-FS Time from randomization until any of the following: 
• Use of radiation therapy to prevent or relieve skeletal 

symptoms. 
• Occurrence of new symptomatic pathological bone fractures 

(vertebral or non-vertebral). Radiologic documentation is 
required. A pathological fracture, as determined by investigator, 
is defined as associated with low or no trauma and deemed to 
have occurred at a site of bone metastasis. 

• Occurrence of spinal cord compression. Radiologic 
documentation is required. 

• Orthopedic surgical intervention for bone metastasis. 
• Death due to any cause. 

Key 
secondary 

Time to pain 
progression 

TTPP Time from randomization to clinically meaningful pain progression 
based on a 2-point increase from baseline in the Brief Pain Inventory 
Short Form (BPI-SF) Item 3 “worst pain in 24 hours” score and/or 
initiation of/increase in opiate analgesic use. 

Secondary Time to 
castration 
resistance 

TTCR Time from randomization to the first castration-resistant event 
(radiographic disease progression including death, PSA progression, 
or symptomatic skeletal event), whichever occurs first, with castrate 
levels of testosterone (below 50 ng/dL). 

Secondary Time to PSA 
progression 

None Time from randomization to PSA progression, as determined by 
PCWG3 criteria. 
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Type Endpoint Acronym Definition 
Exploratory Time to first 

subsequent 
chemotherapy 

TFSC Time from randomization to the earlier of start date of subsequent 
chemotherapy after discontinuation of randomized treatment, or 
death due to any cause. 

 

2.2.2.2 Statistical Testing 
The primary population for reporting efficacy data was the Full Analysis Set (FAS), comprising all 
patients randomized into the study and analyzed according to randomized treatment regardless 
of the treatment received (ITT principle). 

For the primary endpoint of rPFS, the effect of capivasertib versus placebo was tested using a 
log-rank test stratified by the randomization stratification factors (geographic location, and 
combination of volume of disease according to CHAARTED criteria5 and presence of visceral 
metastases). From the stratified Cox proportional hazards model with ties = Efron, the HR for 
capivasertib + abiraterone + prednisone/prednisolone on a background of ADT (C+A) versus 
placebo + abiraterone + prednisone/prednisolone on a background of ADT (P+A) was 
calculated, together with its corresponding 95% CI, using a profile likelihood approach. An HR 
less than 1 would favor C+A. 

Analysis of time to first subsequent anti-cancer therapy (TFST), time to castration resistance 
(TTCR), and time to first subsequent chemotherapy (TFSC) used the same methodology as for 
the primary endpoint, while the log-rank tests and Cox models for overall survival (OS), 
symptomatic skeletal event-free survival (SSE-FS), time to pain progression (TTPP), and time to 
PSA progression were stratified only by combination of volume of disease according to 
CHAARTED criteria and presence of visceral metastases. 

A multiple testing procedure (MTP) was used in the study, in which testing of the primary 
endpoint and key secondary endpoints followed a simple hierarchy (rPFS, OS, etc) (Figure 5). 
Further details are provided in Appendix 5. 

Figure 5 CAPItello-281: MTP 

 

2.2.2.3 Statistical Assumptions 
The study was powered to show a statistically significant difference in rPFS between treatment 
arms. In the original study design, the assumed performance (median rPFS) of the control (P+A) 

 
5 
bodies and pelvis. 
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arm was an estimate of 43 months. This was based on clinical trial data for mHSPC and with 
reference to outcomes that would be expected based on the proportion of patients with 
high- and low-risk disease and Gleason scoring. These estimates made no provision for any 
negative prognostic impact of PTEN deficiency due to the limited data available on this for 
mHSPC at the time. For an assumed HR of 0.70, this would have translated to an approximate 
18-month improvement in median rPFS for the experimental (C+A) arm. 

At a time when ~80% of patients had been randomized in the study, independent data emerged 
indicating the negative impact of PTEN deficiency on outcomes in metastatic prostate cancer 
(Appendix 2). From these data, it was estimated that median rPFS in the P+A arm was likely to 
lie in a range of 25 to 33 months. A new estimate of 33 months was selected for an updated 
study protocol. For an assumed HR of 0.70, as per the original protocol, this revised assumption 
for the P+A arm led to an estimated 14-month improvement in rPFS for the C+A arm. In 
addition, the number of events required to trigger the planned analyses for the study was 
increased, providing 94% power to show a statistically significant difference in rPFS at the 2-
sided 5% alpha level. 

2.2.2.4 Analysis Timepoints 
The sNDA under discussion is based on the primary rPFS analysis of the study, which was 
planned to take place after 386 rPFS events (38.6% maturity) had occurred. This included an 
interim OS analysis. The final OS analysis is planned to take place once 522 deaths (52.2% 
maturity) have been observed. This is estimated to occur in Q4 2027/Q1 2028. 

 

2.2.3 Study Patients 
The majority of patients enrolled in the study provided a tumor tissue sample for determination 
of PTEN status by a qualified pathologist experienced in IHC procedures. A valid PTEN test result 
was reported for 96.8% of patients who provided sample, with PTEN deficiency identified in 
~1 in 4 patients (Figure 6 and Figure 7). A more extensive consort diagram showing patient 
disposition throughout the study is presented in Appendix 6. 

Figure 6 CAPItello-281: Patient Disposition Through Screening (All Patients) 

 
a Patients may have had more than one reason for being enrolled but not randomized. 
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a No PTEN result was reported for 3.2% of patients who provided a sample, due to insufficient viable mHSPC tumor cells on hematoxylin and 
eosin slide (0.8%) or other sample failure (2.4%) such as unacceptable controls or tissue folding/wash off. 

 

Figure 7 CAPItello-281: PTEN Percentage Score Histogram (Screened Patients) 

 
Sources: staining patterns - VENTANA PTEN (SP218) RxDx Assay Interpretation Guide for Prostate Adenocarcinoma; histogram - IEMT581. 

Patients were randomized to treatment in the study across 259 centers in 32 countries. In the 
US, 19 patients were randomized across 16 centers. These were in urban locations and were 
predominantly community centers (13) with a small number of academic centers (3). 

As expected in a study of mHSPC specifically in men with PTEN-deficient tumors, the majority of 
patients had disease characteristics suggesting aggressive disease. Importantly, however, 
patients with low volume (25.4%) and low-risk disease (34.4%) were also identified and 
recruited, confirming that PTEN deficiency can exist independent of traditional prostate cancer 
risk factors. Visceral disease was present in 19.1% of patients. Overall, demographic and disease 
characteristics were balanced between treatment arms. Further details of baseline 
characteristics are presented in Appendix 7, with characteristics of the subgroup of patients in 
the US shown in Appendix 3. 

2.2.4 FDA – Study Design 
The FDA’s Position: 
The FDA notes the following important study design and statistical analysis plan considerations: 
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 OS Analysis Plan: The FDA stated, in a formal meeting with the Applicant in 2020 (see 

Appendix 1), that an improvement in OS or other clinically meaningful endpoints may be 
needed to demonstrate clinical benefit in the absence of a large magnitude of 
improvement in rPFS. The FDA recommended including OS as a primary endpoint. The 
Applicant proposed OS as a key secondary endpoint in the SAP. The Applicant’s proposal 
was acceptable to FDA; however, the FDA noted that a large magnitude benefit in rPFS 
and no detriment in OS should be observed. In the SAP, no formal power calculation was 
provided for the OS analysis.   

 Sample Size Adjustment: As the Applicant stated above, at the time when ~80% patients 
had been randomized and in SAP version 2.0, the Applicant adjusted the final rPFS 
analysis from 331 events to 386 events, resulting in a study power of 94% to detect 
target HR of 0.70. The minimum detectable difference (MDD) to declare statistical 
significance was a HR of 0.82, which translated to about 7-month median rPFS 
improvement. The FDA acknowledges that this sample size change was made prior to 
interim analysis and is procedurally acceptable. However, the study was overpowered 
(able to detect a small, statistically significant rPFS improvement) for the primary rPFS 
analysis. A small but statistically significant improvement in rPFS may not be considered 
clinically relevant.  

 Control Arm Considerations: While the control arm (abiraterone + prednisone + ADT) 
was an acceptable treatment at the time of the design of the trial, and this therapy 
remains an option, it currently does not appear to reflect the most active or preferred 
therapy for the enrolled population. CAPItello-281 enrolled patients with metastatic 
disease at the first diagnosis of prostate cancer and approximately three quarters of 
enrolled patients had high-volume disease, defined as presence of either visceral 
metastases or at least 4 bone metastases with at least 1 beyond the vertebral bodies 
and pelvis. High-volume prostate cancer that is metastatic at initial diagnosis, also 
referred to as de novo or synchronous metastatic disease, is associated with aggressive 
biology and a poor prognosis. 

o Guidelines and expert consensus encourage triplet therapy for patients who are 
fit for chemotherapy and have synchronous high-volume mHSPC (NCCN 2026; 
Gillessen 2023). Triplet therapy consists of an ARPI such as abiraterone, 
docetaxel, and ADT. These guidelines are supported by meta-analyses in mHSPC 
suggesting a potential PFS benefit for triplet therapy with abiraterone and 
docetaxel compared to doublet, such as the control arm therapy in CAPItello-
281. Furthermore, in patients with synchronous high-volume disease, meta-
analyses suggest potential OS benefit of triplet compared to doublet. 

 
 Patient Selection and Generalizability: The exclusion criteria requiring HbA1c <8% and 

no insulin requirement at baseline, while appropriate for safety given concerns around 
hyperglycemia based on prior experience with capivasertib, may limit generalizability to 
real-world populations. These criteria were necessary but the enrolled population of 
CAPItello-281 represents a selected population that may not fully represent a real-world 
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population in whom the potential risks of capivasertib may be greater than in the trial 
setting. 

 Isolation of Contribution of Effect: CAPItello-281 was appropriately designed to 
demonstrate the added benefit of capivasertib across the trial population. However, the 
FDA notes a clinical challenge: for any individual patient receiving the combination, it is 
not possible to determine whether the observed clinical benefit is due to capivasertib or 
to the effective backbone therapy of abiraterone and prednisone (AAP). For example, if 
a patient remains progression-free for 2 years on the combination, the physician and 
patient cannot know whether this benefit would have occurred with AAP alone or 
whether capivasertib contributed. In the context of an early metastatic population, in 
which patients may do well on standard therapy for years, this leads to the potential for 
a patient to be exposed to capivasertib toxicity for a prolonged period regardless 
without deriving benefit from it. This differs from monotherapy, where efficacy of a 
single agent in a given patient can be more directly assessed. AAP is an effective 
therapy, generally well-tolerated with long duration of treatment. Persuasive rPFS 
and/or OS results may be needed to demonstrate that the benefits outweigh the risks 
for an add-on therapy in this context. 
 

2.3 Efficacy Summary: CAPItello-281 
The Applicant’s Position: 
At the primary rPFS analysis (data cut-off [DCO]: October 07, 2024), the CAPItello-281 study 
met its primary endpoint, demonstrating a statistically significant reduction in the risk of 
radiographic progression, and a clinically meaningful improvement in median rPFS for patients 
treated with C+A compared to P+A (33.2 vs 25.7 months) (Section 2.3.1). The performance of 
the P+A arm was worse than the assumed 33 months (Section 2.2.2), augmenting existing data 
showing that disease progression on standard therapies for mHSPC is accelerated in patients 
with PTEN-deficient tumors (Appendix 2). 

This was supported by other measures of efficacy which collectively showed that the addition 
of capivasertib to abiraterone provided clinical benefit to patients with PTEN-deficient mHSPC 
(Table 3): 

 Improvements were observed in endpoints that relate directly to the patient clinical 
experience and the way in which the disease course is managed in the clinic: symptomatic 
skeletal event free survival (SSE-FS), time to PSA progression, time to castration resistance 
(TTCR), and time to first subsequent chemotherapy (TFSC). While time to pain progression 
(TTPP) is also a direct measure of burden to the patient, the low maturity of this endpoint 
(8.6%) precluded its interpretation. 

 Interim results for OS at 26.4% maturity were formally tested but did not show statistical 
significance. The analysis indicated no survival detriment for patients receiving C+A. Data 
from the Day 120 safety update (DCO: July 04, 2025), capturing an additional 9-month 
period since the primary rPFS analysis, included 77 additional deaths, of which 50 were in 
the P+A arm. 
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2.3.4 Time to PSA Progression and Time to Castration Resistance (TTCR)
Progression of mHSPC to castration-resistant disease can be biochemical, radiographic, or 
symptomatic in nature. While time to PSA progression was used as a specific measure of
biochemical progression in the study, TTCR captured progression irrespective of its nature
(radiographic disease progression including death, PSA progression, or symptomatic skeletal 
events). Results for TTCR are considered impactful in clinical practice, as the development of 
castration resistance often necessitates a change in therapeutic approach, such as requiring the 
application of a chemotherapeutic, and is associated with poorer response to further therapy 
and treatment outcomes.

Figure 11 CAPItello-281: Kaplan-Meier Plot of (a) Time to PSA Progression, (b) TTCR (FAS)

Patients who had not experienced PSA progression at the time of analysis (before receiving subsequent anti-cancer therapy) are censored at 
last known assessment that showed an absence of PSA progression.
Patients who had not experienced a castration-resistant event at the time of analysis (before receiving subsequent anti-cancer therapy) are 
censored at last known time not having had a castration-resistant event.
Vertical lines represent censored observations. 2-sided p-value.
Source: Figure 14.2.6.2 and Figure 14.2.7.2, CAPItello-281 Clinical Study Report.
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At the time of the primary rPFS analysis, 142 PSA progression events (14.0%) and 416 TTCR 
events had been reported (41.1%), indicating that most patients progressed to castration 
resistance in the absence of biochemical progression. TTCR events by category are summarized 
in Appendix 8. Both time to PSA progression and TTCR were prolonged in the C+A arm 
compared with the P+A arm (Figure 11). 

2.3.5 Time to First Subsequent Chemotherapy (TFSC) 
Capivasertib did not appear to impair the use of subsequent chemotherapy. The use of 
post-discontinuation cytotoxic chemotherapy was balanced between arms in patients who 
received subsequent therapy after discontinuing study treatment due to radiographic disease 
progression (C+A vs P+A: 60 of 74 patients [81.1%] vs 96 of 116 patients [82.1%]). Overall, TFSC 
was improved in patients receiving C+A (median: 46.8 vs 32.9 months; HR: 0.79; 95% CI: 0.64, 
0.97; median:), showing a meaningful 13-month delay to the start of chemotherapy and 
associated risks (Figure 12). 

Figure 12 CAPItello-281: Kaplan-Meier Plot of TFSC (FAS) 

 
Patients who had not had subsequent chemotherapy or died at the time of the analysis are censored at their last known time to have not 
received subsequent chemotherapy. 
Vertical lines represent censored observations. 2 sided p-value. 
Source: IEMT620.2, CAPItello-281 Clinical Study Report. 

2.3.6  Post-Hoc Analysis of the Impact of Extent of PTEN Deficiency on Study Endpoints 
During the course of CAPItello-281, clinical data emerged from IPATential150, a Phase III study 
independent of the Applicant, confirming efficacy of the AKT inhibitor ipatasertib in 
combination with abiraterone + ADT in PTEN-deficient mCRPC. A post-hoc analysis of 
IPATential150 revealed a gradient for worsening performance of the ARPI + ADT control arm 
and increasing treatment effect with increasing extent of PTEN deficiency (Appendix 10). This is 
in line with findings from non-clinical data showing an increased dependency on the PI3K/AKT 
pathway in PTEN-deficient cells (Section 2.1.5). 

These observations led to the hypothesis that a similar gradient effect would be observed in the 
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mHSPC setting. To explore potential differences in treatment effect across varying levels of 
PTEN deficiency in the CAPItello-281 study, post-hoc exploratory analyses were conducted. The 
overall study population had PTEN-
with no specific cytoplasmic staining. Four subgroups defined by PTEN scores of 90% to 94%, 

of viable malignant cells with no specific cytoplasmic staining were 
investigated. 

Acknowledging the exploratory and retrospective nature of the post-hoc analyses, the rPFS 
performance of the C+A arm remained consistent across the range of exploratory PTEN 
scores/ranges that were examined (Figure 13a). By contrast, rPFS in the P+A arm showed 
evidence of worsening performance with increasing PTEN score (Figure 13b). 

Figure 13 CAPItello-281: rPFS by Investigator Assessment by Increasing PTEN Score in 
(a) the C+A Arm and (b) the P+A arm (FAS)

The analyses were conducted using the same methodology as for the rPFS primary analysis, as described in Appendix 5. 
Source: IEMT706.20.km, IEMT706.32, IEMT706.11, Table 14.2.2.1, IEMT706.21, IEMT706.31, IEMT706.8. 
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While the transition to chemotherapy may be clinically important in an individual patient’s 
disease course, the FDA does not consider TFSC suitable for evaluating clinical benefit. The 
decision to initiate chemotherapy reflects a clinical decision rather than a direct assessment of 
disease status or patient benefit. This decision may vary based on drug availability, 
patient/clinician preference, performance/medical status of the patient, and is therefore 
inherently subjective, capturing heterogeneous effects. To highlight this issue, the FDA notes 
that some of the toxicities associated with capivasertib such as diarrhea, infections, anemia, 
and lymphopenia, may themselves delay or compromise subsequent chemotherapy delivery. 
Patients who develop these complications may be unable to receive timely, effective 
chemotherapy, potentially worsening long-term outcomes. Thus, whether delay of 
chemotherapy would represent an efficacy measure or a potential safety concern is challenging 
to ascertain in this context. Additionally, capivasertib-related toxicities can impact quality of 
life, which raises the question of the clinical meaningfulness of delaying a subsequent therapy 
with safety or tolerability concerns. 

The clinical relevance of time to PSA progression and time to castration resistance is limited 
from a regulatory perspective. The Time to Castration Resistance endpoint is driven by a 
composite of rPFS events and PSA progression events. PSA progression does not always 
necessitate a change in therapy or additional therapies per current clinical guidelines. 
Radiographic progression events have been considered more meaningful than PSA progression. 
Therefore, the FDA does not consider the endpoints of Time to PSA progression and Time to 
Castration Resistance to provide additional clinically useful information beyond the rPFS results.  
 
For the exploratory endpoint of ORR, the ORR difference between two arms was 4.7% (95% CI: -
4.9%, 14.2%) with an ORR of 66.5% in the capivasertib arm and 61.8% in the placebo arm; the 
clinical meaningfulness of this difference is unclear as it does not appear to be large.  
 
In summary, the results of these secondary and exploratory endpoints do not overcome 
concerns with the uncertain clinical meaningfulness of rPFS, particularly without statistical 
significance in OS in this early metastatic disease setting. 

2.3.9 FDA – Clinical Context: Control Arm Therapy:  
Guidelines and expert consensus encourage triplet therapy for patients who are chemotherapy-
fit and have synchronous high-volume mHSPC (see Section 2.2.4). Triplet therapy includes an 
ARPI and docetaxel. Thus, if the control arm patients had received triplet therapy, it is plausible 
that the rPFS benefit over the triplet, if observed, might have been even smaller. In the absence 
of an improvement in OS and with the added toxicity of capivasertib, the activity of the control 
arm compared to other available therapies needs to be considered to interpret the clinical 
meaningfulness of the magnitude of the improvement in rPFS. 
 

2.3.10 FDA – Historical Context 
The CAPItello-281 results represent a smaller treatment effect than all previous approvals in 
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have been supported by improvements in OS and/or large improvements in rPFS. Standard of 
care therapy has evolved over time in mHSPC, which is reflected in the control arm therapies. 
While ADT was considered standard in mHSPC in trials conducted more than 10 years ago, the 
more recent approvals were based on clinically meaningful treatment effects over doublet 
control arm therapies. This historical context informs the assessment of the clinical 
meaningfulness of the treatment effect observed in CAPItello-281, while not establishing a 
threshold treatment effect for approval. 
 

2.3.11 FDA – Lack of Supportive Evidence From Other Trials 
The FDA considers CAPItello-281 to be the primary source of evidence to support the sNDA. 
However, the FDA also considered additional clinical data regarding the efficacy of AKT pathway 
inhibitors in patients with PTEN-deficient prostate cancer. The FDA identified two Phase 3 trials 
that addressed this question. IPATential150 is described in Section 2.1.6 (“Clinical Proof of 
Concept”). In summary, IPATential demonstrated a statistically significant rPFS HR of 0.77 (95% 
CI: 0.61, 0.98; p=0.034) with a 2-month improvement of median rPFS and no OS benefit with HR 
of 0.94 (95% CI: 0.76, 1.17), with the addition of ipatasertib to abiraterone, prednisone, and 
ADT in patients with PTEN-deficient first-line mCRPC.  While ipatasertib is a different drug than 
capivasertib, the trial was conducted in patients with mCRPC rather than mHSPC, and there 
were differences in the definition of PTEN deficiency, these results do not appear to support 
inhibition of the AKT pathway as a clearly effective mechanism for providing a clinically 
meaningful benefit in patients with PTEN-deficient prostate cancer.  

The Applicant states that IPATential150 led to the hypothesis that a gradient effect would be 
observed across levels of PTEN deficiency. The FDA acknowledges the Applicant’s exploratory 
rPFS analysis of CAPItello-281 with subgroups defined by PTEN deficiency scores of 90% to 94%, 

suggested possible increased efficacy with increasing PTEN score 
cutoffs (2.3.6, Figure 13). Further analyses are provided in Appendix 10 and Table 36 in 
Appendix 13, including results of the complementary subgroups. However, PTEN loss category 
was not a stratification factor in CAPItello-281. Thus, baseline covariates may have been 
imbalanced, limiting interpretability of these post-hoc analyses. The FDA considers these 
analyses to be hypothesis-generating only and does not agree that they identify a population 
for whom the addition of capivasertib has a clear favorable benefit-risk assessment than 
demonstrated for the overall population enrolled in CAPItello-281. 

The other Phase 3 trial that evaluated the potential benefit of AKT pathway inhibition in 
patients with PTEN-deficient prostate cancer was CAPItello-280. CAPItello-280 was conducted 
by the Applicant and randomized patients with mCRPC who had received prior ARPI but were 
chemotherapy-naïve to docetaxel and ADT with or without the addition of capivasertib.  In 
contrast to CAPItello-281, patients in CAPItello-280 were unselected for PTEN status, due to the 
rationale that docetaxel activates the AKT pathway. The dual primary endpoints were OS and 
rPFS. The OS and rPFS in the two subgroups (PTEN-proficient and PTEN-deficient) were key 
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secondary endpoints. PTEN status was determined by retrospective central testing of tumor 
tissue. IHC 90% cutoff, the same PTEN-loss cutoff used in CAPItello-281, was used to define 
PTEN-deficient subgroup.  

The trial was deemed futile for efficacy with the dual primary endpoints of OS and rPFS. The HR 
for OS was 1.22 (95% CI: 1.00, 1.49) and HR for rPFS was 0.98 (95% CI: 0.84, 1.15). CAPItello-280 
was terminated in April 2025 following IDMC recommendation for futility and safety concerns 
given the increased number of deaths in the capivasertib arm.   

In addition, the pre-specified exploratory analysis did not suggest more favorable OS or rPFS 
treatment effects for subgroups with PTEN deficiency. See Appendix Table 38 for topline 
efficacy results of CAPItello-280.   

Despite the differences between CAPItello-280 and CAPItello-281, the demonstration of futility 
in this trial increases the FDA’s concern regarding the efficacy and safety of capivasertib in 
patients with metastatic prostate cancer. 

 
 

3 Safety 
The Applicant’s Position: 
The addition of capivasertib to background therapy of abiraterone + 
prednisone/prednisolone + ADT in CAPItello-281 was associated with increased toxicity that is 
considered to be predictable, monitorable, and reversible using management measures 
established in routine oncology practice. When toxicities arose, these were managed with dose 
interruptions in the first instance; or dose reductions; or, when warranted, dose 
discontinuations. 

The overall incidence of AEs was higher in CAPItello-281 than in breast cancer studies, 
consistent with an older, metastatic prostate cancer population receiving abiraterone, 
corticosteroid, and ADT. The overall safety profile is consistent, with no new safety signals. 

Furthermore, despite toxicity associated with capivasertib as an add-on therapy in 
CAPItello-281, patient-reported data did not show a clinically meaningful reduction in quality of 
life during study treatment (Section 4). 

3.1 Exposure to Capivasertib in Clinical Trials and the Post-marketing Setting 
As an approved treatment for hormone receptor-positive, HER2-negative advanced breast 
cancer, capivasertib has a well-characterized safety profile based on extensive clinical data and 
post-marketing experience: 

 As of November 15, 2025, ~3275 patients and 73 healthy volunteers have received 
capivasertib in ongoing and completed studies in the clinical development program. 
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Most patients with diarrhea of any grade did not require dose modifications. Where needed, 
capivasertib was interrupted (12.5%) or dose reduced (4.4%), and infrequently discontinued 
(1.0%). 

Diarrhea was also managed using standard antidiarrheal measures as needed, eg, loperamide 
used in 131/261 (50.2%) of patients with diarrhea AEs. Diarrhea was reported as 
recovered/recovering in most (216/261 [82.8%]) patients at end of treatment or at the time of 
the DCO. 

3.2.2.7 Rash 
Rash is represented by a grouped term of events considered typical of PI3K/AKT rash. Rash 
occurred early (median time to onset 12 days) and was most commonly reported as 
maculopapular rash, with severity spread across CTCAE Grades 1, 2, and 3, and was serious in 
3.2% of patients. Capivasertib was discontinued due to rash in 4.8% of patients. 

Rash AEs were also managed with routine supportive care (e.g., antihistamines, topical 
corticosteroids, or systemic corticosteroids). A high proportion of patients’ rash had a reported 
outcome of recovered or recovering at last assessment. 

In addition to the common AKT inhibitor rash phenotype captured above, other clinically 
important cutaneous events were reported, such as Erythema multiforme (2.6%, Grade 2 to 3), 
Dermatitis exfoliative (0.2%, Grade 3), Dermatitis exfoliative generalized (0.8%, Grade 2 to 4) 
and Drug eruption (0.8%, Grade 3). Three events of Stevens-Johnson Syndrome (SJS) (Grade 3 
to 4) were reported in 2 patients (0.4%). In one patient, one SJS event was assessed as possibly 
related to capivasertib by the investigator and unlikely related to abiraterone, and both study 
drugs were interrupted. The patient continued therapy with non-study drug abiraterone and 
had a second event of SJS reported, which was classified as possibly related to abiraterone by 
the investigator. In the other patient, the event of SJS was assessed as possibly related to 
capivasertib by the investigator. However, the description (target lesions without blisters or 
evidence of skin peeling) was not consistent with SJS, and concurrent bacteremia may have 
been an alternative cause for rash. Overall, these cutaneous events were infrequent, but when 
serious, often prompted dose modifications and treatment including corticosteroids. 

3.2.2.8 Hyperglycemia 
Hyperglycemia AEs (including Hyperglycemia, Blood glucose increased, Type 2 diabetes mellitus 
and Diabetes mellitus) were reported early (median time to onset of 57 days). The maximum 
grade of hyperglycemia reported in the majority of patients was 1 to 2 (32.2%), with Grade  3 
events reported in fewer patients (13.9%). Approximately half of the patients with 
hyperglycemia had dose modifications: dose interruptions in 14.1% of patients, dose reductions 
in 8.0% of patients, and discontinuation in 2.2% of patients overall. 

Management of hyperglycemia included standard antihyperglycemic therapy, most commonly 
metformin (121/232 patients [52.2%]) or other antidiabetic drugs6 (91/232 patients [39.2%]), 
and less commonly with insulin (67/232 patients [28.9%]). 

 
6 Does not include patients who received metformin or insulin as well as other antidiabetic drugs. 
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Hyperglycemia AEs had a reported outcome of recovered or recovering at last assessment in 
the majority of patients (58.6%), indicating that events of hyperglycemia and diabetes were 
generally reversible.

An early increase in HbA1c was noted on the C+A arm, with the median HbA1c rising by 0.9% to 
a median of 6.6% at Cycle 5 (first timepoint assessed). This then showed a trend of steady 
decrease (improvement) over the course of subsequent cycles, and reversibility following 
capivasertib discontinuation, including at the 30-day post-discontinuation follow-up (Figure 16),
with the greatest improvement observed 56 days post-discontinuation in patients with 
available data (median: 5.8%).

Note: for most adults with diabetes, the American Diabetes Association recommends an HbA1c 
goal of < 7.0%; however, for older adults with complex health status or higher risk from 
treatment, American Diabetes Association guidance suggests less stringent goals (eg, < 8.0%), 
with targets individualized based on medication benefit-risk balance and patient preference
[46].

Figure 16 HbA1C Over Time (SAS)

Bars depict median HbA1C (IQR), error bars depict 1.5 times IQR.
Source: IEMT572 Table 1 and IEMT572 Table 2.

Patients with a medical history of diabetes and/or baseline HbA1c 6.5% had greater increases 
in HbA1c throughout the study compared to those without these baseline risk factors
(Figure 16) and may require closer monitoring and earlier initiation/ intensification of 
anti-hyperglycemic therapy. In common with the existing indication for breast cancer, the US 
prescribing information (USPI) will include toxicity management guidance specific to 
hyperglycemia.

Events of DKA, an acute complication of hyperglycemia, were reported in 6 patients (1.2%) in 
the C+A arm (all reported as SAEs), with a median time to onset of 265 days. These all
occurred in a setting of one or more comorbidities, treatments and concurrent events (eg, 
infections, increasing HbA1c with no treatment with antidiabetic medications, etc), which most 
likely contributed to the events. All 6 patients received insulin for the treatment of diabetic 
ketoacidosis, and all resulted in discontinuation of capivasertib. The reported outcome was 
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AEs leading to death in >=2 patientsa   
Sepsisb 6 (1.2) 5 (1) 
Ischemic cardiovascular eventsb 5 (1) 3 (0.6) 
Hemorrhageb 3 (0.6) 1 (0.2) 
Pneumoniab 2 (0.4) 5 (1) 

aLimited to AEs with clinically defined concepts (i.e., excludes “Death” and “Sudden death”) 
bIncludes multiple terms 
Abbreviations: C+AAP: capivasertib + abiraterone acetate + prednisone/prednisolone; P+AAP: placebo + abiraterone acetate + 
prednisone/prednisolone 

 
The Applicant states that AEs leading to death were distributed over several Preferred Terms 
and most were not assessed as causally related to capivasertib. However, the most common 
causes of fatal adverse reactions (Table 20), including infections (sepsis and pneumonia), 
ischemic cardiovascular events, and hemorrhage, were also events that were noted to have an 
increased incidence in the capivasertib arm compared to the placebo arm in the Grade 3-4 AE 
analysis (infections: 18% vs 6%; ischemic cardiovascular events: 2.2% vs 1.8%; hemorrhage: 
2.8% vs. 1.2%, in capivasertib vs. placebo arms, respectively). Additionally, the risk of infections 
and ischemic cardiovascular events may be increased with hyperglycemia, a known risk of 
capivasertib treatment. Therefore, it is plausible that capivasertib increased the risk for death in 
some of these cases.  
 
The FDA agrees that many of the common events in the capivasertib treatment group are 
known on-target toxicities for capivasertib and are associated with inhibition of the AKT 
pathway. However, the FDA’s perspective includes the following points: 
 

1. The Applicant states that many of these events were successfully managed and 
reversible with supportive treatments or dose modification. The increase in fatal 
adverse reactions suggests that some events were not successfully managed. 
Additionally, among the deaths due to adverse events on the capivasertib arm, more 
than a third occurred within the first 3 months (Table 20). This was more than double 
the number of patients on the placebo arm who died due to adverse events within that 
timeframe. These are early deaths in a disease setting where median overall survival is 
at least several years and, despite a large proportion with high-volume disease, most 
patients had minimal symptoms prior to therapy with low rates of pain progression 
during the study. 

2. The statement that “these events are likely to occur early in treatment” is juxtaposed by 
the Applicant’s observation that among the 6 patients with DKA, the median time to 
onset was 265 days. While it appears that many of the rash and diarrhea events are 
likely to occur early in treatment, the risk of DKA late in the course of treatment 
highlights the risk of serious toxicities with cumulative and prolonged exposure to 
capivasertib.   

3. Similarly, the Applicant’s position that the addition of capivasertib to abiraterone + 
prednisone/prednisolone + ADT did not demonstrate new safety concerns compared to 
capivasertib monotherapy is not supported by the incidence and severity of 
hyperglycemia. The rates of Grade 3-4 hyperglycemia and initiation or change of anti-
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4 Clinical Outcome Assessment Analyses 
The Applicant’s Position: 
Given the higher AE rates observed with the addition of capivasertib to abiraterone, differences 
favoring P+A were modest, and the majority (> 74%) of patients receiving capivasertib reported 
no or only minimal bother. 
 
Patient-reported outcomes (PROs) were collected per protocol: 
 PRO-CTCAE every 2 weeks for the first 12 weeks, and then every 4 weeks until 1 month 

post-last dose. 
 Functional Assessment of Cancer Therapy – Prostate (FACT-P) every 4 weeks through to 

Week 52, and then every 8 weeks thereafter. 
 BPI-SF and Brief Fatigue Inventory (BFI) daily for 7 consecutive days every 4 weeks. 

 
Based on the PRO-CTCAE questionnaire, the most common symptomatic AEs of ‘loose or 
watery stools’, ‘rash’, ‘dry skin’, and ‘itchy skin’ were reported. Individual scales of FACT-P were 
reported, as well as the total score. FACT-P assesses overall health-related quality of life and 
disease-related symptoms, with subscales including physical well-being (PWB) (fatigue, nausea, 
pain, treatment side effects) and functional well-being (FWB) (sleep, work ability, enjoyment of 
life), as well as the single item (FACT-GP5) on treatment bother. Analyses included longitudinal 
summaries of actual scores and changes from baseline. Time to deterioration using established 
thresholds is not presented given the limited interpretability with applied statistical 
assumptions. Lastly, outcomes from the BPI-SF questionnaire assessing severity and 
interference of pain, and the BFI assessing fatigue severity and interference were reported. 
Details relating to the statistical analysis of these PROs are provided in Appendix 5. 
 
Completion was broadly balanced between arms and improved over time. Compliance was 
defined as evaluable divided by expected assessments multiplied by 100. For PRO-CTCAE, 
baseline compliance was approximately 55% to 56%, increasing to over 70% at post-baseline 
assessments. For FACT-P, baseline compliance exceeded 64%, and post-baseline assessments 
during the first year were consistently above 77%. Compliance was high for the BPI-SF and BFI 
at baseline (both over 93%), and remained high overall (C+A: 87.0% for BFI and 87.6% for 
BPI-SF; P+A: 89.1% for BFI and 89.5% for BPI-SF). To maximize interpretability and retain more 
patient data, actual scores in addition to analyses requiring change-from-baseline were 
summarized. 
 
PRO-CTCAE data for ‘loose or watery stools’ showed that a greater proportion of patients in the 
C+A arm reported occasional diarrhea (or worse) post-baseline compared with both baseline 
and with the P+A arm (Appendix 11). Similarly, patient-reported frequency of ‘rash’ and 
severity of ‘dry skin’ or ‘itchy skin’ assessed using PRO-CTCAE were low overall—with over 75% 
of all patients reporting no or mild ‘dry skin’ or ‘itchy skin’—yet higher or worse in the C+A arm 
relative to the P+A arm. 
 
Patients were high functioning at baseline. Mean baseline scores out of 24 were 24 for physical 
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well-being (FACT-P PWB) and 18 for functional well-being (FACT-P FWB), where higher scores 
indicate better function. Patients’ self-reported physical well-being, as assessed by the FACT-P 
PWB scale, aligned with the study’s clinical findings, with numerically greater deterioration 
observed in the C+A arm in early cycles, in line with the higher AE incidence (Figure 17). 
 
Figure 17 CAPItello-281: Mean Score Over Time for FACT-P PWB (FAS) 

 
N, number of patients in analysis; SE, standard error. 
Source: Table 14.2.10.16, CAPItello-281 Clinical Study Report. 
 
Overall, outcomes of FACT-GP5 reported on a 5-point scale (bothered: not at all, a little bit, 
somewhat, quite a bit, and very much), indicated worse patient-reported side-effect bother in 
the C+A arm, reflecting the higher side-effect burden. Still, results for the C+A arm showed that 
at least 74% of patients reported no or little bother over the first year, and although 4% 
reported very much bother at Week 4, this proportion decreased over time (Appendix 11). 
Notably, this pattern did not translate into a meaningful deterioration in daily functioning 
(FACT-P FWB) or overall quality of life (FACT-P total) from the patient perspective. 
 
PROs for FACT-P FWB, FACT-P total, BPI-SF, and BFI indicated that functioning, cancer pain, and 
fatigue were broadly comparable between treatment arms and largely stable over time, with 
only modest declines from baseline. Results for FACT-P FWB are shown in Figure 18, while 
FACT-P total, BPI-SF and BFI are summarized in Appendix 11. 
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Figure 18 CAPItello-281: Mean Score Over Time for FACT-P FWB (FAS) 

 
N, number of patients in analysis. 
Source: Table 14.2.10.16, CAPItello-281 Clinical Study Report. 

Overall, these findings indicate that the higher AE incidence in the C+A arm is reflected in the 
patient experience, yet PROs suggest a limited impact on perceived side-effect burden, 
functioning, and overall quality of life. 
 
4.1.1 FDA – Clinical Outcome Assessment 
The FDA’s Position: 
The FDA agrees with the Applicant's description of the PRO data collection methodology in 
CAPItello-281. The FDA also agrees with the described completion rates, which were broadly 
balanced between arms and generally amenable to data interpretation. However, the FDA 
disagrees with the Applicant's interpretation of the impact of side effects. The Applicant's 
characterization that differences favoring the control arm were "modest" does not adequately 
reflect the PRO evidence and minimizes the patient experience of treatment-related toxicity as 
observed when examining individual patient-reported symptoms and overall side effect bother. 
 
Specifically, the PRO-CTCAE data clearly demonstrate that patients in the capivasertib arm 
consistently reported higher rates and severity of on-target effects throughout the treatment 
period. Most notably, at Week 8, only 38% of patients in the capivasertib arm reported never 
having diarrhea in the preceding 7 days, compared to 75% in the placebo arm. Similarly, 
patient-reported frequency of rash and severity of dry skin and itchy skin were consistently 
higher in the capivasertib arm.  
 
The overall side effect bother data, as measured by FACT-GP5, further support concerns about 
the Applicant's interpretation. FDA notes 10% of patients in the capivasertib arm reported 
severe bother defined as “quite a bit” or “very much” bother, and a general pattern of 
increased bother consistent across all timepoints when compared to the control arm in the first 
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year. It is also likely that patients who discontinued treatment due to adverse events and poor 
tolerability did not respond to PROs at later timepoints.  
 
The Applicant's own data regarding physical well-being further contradict the assertion of 
minimal impact on quality of life. The Applicant acknowledges that "patients' self-reported 
physical well-being, as assessed by the FACT-P PWB scale, aligned with the study's clinical 
findings, with numerically greater deterioration observed in the C+AAP arm in early cycles, in 
line with the higher AE incidence." This deterioration in physical well-being during early 
treatment cycles may represent an impact on patients' functional capacity. 
 
The absence of deterioration in broader, more distal quality of life domains does not negate the 
clear and consistent evidence of increased symptomatic adverse events, increased overall side 
effect bother, and decreased physical well-being in early treatment cycles. These patient-
reported impacts are more proximal to the treatment effect compared to general quality of life 
scores. 
 
The PRO data from CAPItello-281 provide valuable complementary information to the clinician-
reported adverse events and support the conclusion that patients in the capivasertib arm 
experienced a greater burden of treatment-related toxicity.  

5 Other Significant Issues Pertinent to Clinical Conclusions on Efficacy 
and Safety 

5.1 Applicability of the Results of the CAPItello-281 Study to the US population 
The Applicant’s Position: 
CAPItello-281 is a large, multiregional study following ICH E17 principles and the results of the 
study generally apply to the US population. This conclusion is based on the similarities between 
the demographics of the patients randomized in the ITT population and that of real-world 
patients with PTEN-deficient mHSPC in the US (see Appendix 3), and the use of ADT + 
abiraterone in alignment with US medical practice. Therefore, the treatment effect data from 
the CAPItello-281 study are deemed generalizable to the US patient population. 

5.1.1 FDA – Applicability of CAPItello-281 Results to the US Population 
The FDA’s Position: 
The FDA agrees that the treatment effect size from the CAPItello-281 study should be 
generalizable to the US patient population. However, the following considerations are relevant 
when assessing the benefit-risk profile in US clinical practice: 

generalizability to real-world populations, particularly given the higher incidence of 
hyperglycemia among patients with documented prednisone/prednisolone use (Section 3.3.1). 
Additionally, the control arm therapy may not reflect the most active therapy for the enrolled 
population (Section 2.2.4). Clinical trial participants are generally healthier and more closely 
monitored than the broader patient population, which may affect the observed safety profile. 
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6 Points for the Advisory Committee to Consider 
The Applicant’s Position: 
mHSPC is a biologically heterogenous disease, with tumor burden, disease-related symptoms, 
and life expectancy varying from patient to patient. An important treatment goal for mHSPC is 
to delay progression to a castration-resistant state, a biologic inflection point in the course of 
the patient’s cancer journey, signaling increased risk for disease morbidity and lethality. 
Biomarker-driven approaches are now evolving to target specific drivers of the disease with the 
aim of improving the range of treatment options open to patients. 

PTEN deficiency is widely recognized as a therapeutically relevant biomarker in a range of 
cancers. Loss of the PTEN tumor suppressor activates AKT signaling which, in turn, serves as a 
driver of tumor proliferation and can be addressed by inhibition of AKT. In mHSPC, this driver is 
in addition to that of AR signaling and exists in the tumors of 1 in 4 men with mHSPC. Despite 
compelling clinical and real-world data showing that patients with PTEN-deficient prostate 
cancer receiving standard of care therapies experience faster progression and die earlier than 
those with PTEN-proficient tumors, no targeted agents are approved specifically for the 
treatment of PTEN-deficient prostate cancer. 

CAPItello-281 is the first pivotal Phase III study conducted specifically in patients with 
PTEN--deficient mHSPC, identified using a validated IHC-based diagnostic. In line with existing 
evidence, data from the control arm of the study indicate that patients with PTEN-deficient 
tumors suffer disease progression more rapidly than would be expected for an unselected 
mHSPC population, and this appears to be independent of traditional risk factors such as 
volume of disease. Furthermore, the high incidence of skeletal events in the control arm 
indicates that PTEN--deficient mHSPC is an aggressive phenotype. 

The efficacy results of CAPItello-281 collectively show that the addition of capivasertib to 
abiraterone delayed both progression and the onset of other aggressive disease features in 
patients with PTEN-deficient mHSPC. The clinically meaningful improvement observed in 
median time to radiographic progression was supported by descriptive improvements in 
endpoints that relate directly to patient clinical experience and the way in which the disease 
course is managed in the clinic: 

 Onset of skeletal events that can impair mobility and cause significant pain requiring 
surgery/radiotherapy/opioid treatment was delayed. 

 Progression to the castration-resistant disease state was delayed. 
 Patients were able to avoid the need for chemotherapy for longer. 

The interim assessment of OS showed no detriment for patients treated with capivasertib. 
Further to this, the cumulative number of deaths reported by arm in the Day 120 safety update 
showed approximately twice as many deaths in the P+A arm than in the C+A arm since the time 
of the primary analysis. 

The Applicant acknowledges that the addition of capivasertib to background therapy of 
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1. Clinical meaningfulness of efficacy results: The rPFS result represents a small treatment 

effect in the context of previous approvals in mHSPC, with previous approvals based on 
rPFS demonstrating large magnitudes of effects. In CAPItello-281, the rPFS HR estimate 
was 0.81 (95% CI: 0.66, 0.98). There was no statistically significant OS benefit observed 
at this interim analysis and OS results are immature at 51% information fraction with no 
evidence of a potential detriment for patients treated with capivasertib (HR 0.90; 95% 
CI: 0.71, 1.15). Further, the FDA acknowledges that the Day 120 Safety Update data 
continue to show no OS detriment with 156 deaths in the capivasertib arm and 188 
deaths in the placebo arm. However, in the absence of a large improvement in rPFS, a 
statistically significant improvement in OS may be needed to support clinically 
meaningfulness. 

2. Safety, tolerability, and clinical context: The addition of capivasertib resulted in 
increased serious toxicities, including early fatal adverse reactions, increased healthcare 
utilization, and worse patient-reported outcomes. CAPItello-281 enrolled patients in an 
early metastatic disease setting with time to progression of approximately 2-3 years. 
The majority of enrolled patients had no or mild symptoms at baseline, and fewer than 
10% reported progression of pain on trial. The toxicity tolerance for this population 
differs from patients with more advanced, symptomatic, and/or rapidly progressive 
disease. 

3. Combination therapy challenges: The addition of capivasertib to an effective and well-
tolerated backbone therapy (abiraterone) creates clinical challenges. The contribution of 
capivasertib cannot be distinguished from that of the backbone therapy for a given 
patient. While this challenge exists for any add-on therapy, it is of heightened concern 
for capivasertib which adds substantial toxicity and may be given for many months, 
increasing the risk that patients may be exposed to toxicities for extended periods 
without benefit. 

4. Control Arm Considerations: The control arm therapy may not reflect the most active or 
preferred therapy for the enrolled population. Guidelines and expert consensus 
encourage triplet therapy for patients who are fit for chemotherapy and have 
synchronous high-volume mHSPC. 
 

The FDA has the following key disagreements with the Applicant’s position: 
 

1. PTEN deficiency as a prognostic factor and therapeutic target: The FDA agrees that 
PTEN deficiency appears to be associated with poor prognosis. However, the FDA does 
not agree that data from CAPItello-281 clearly demonstrated that inhibition of the AKT 
pathway results in clinically meaningful efficacy in PTEN-deficient prostate cancer. 
 
The prognostic role of PTEN deficiency impacts both treatment arms. From a clinical and 
regulatory perspective, poor prognosis does not alter the FDA's benefit-risk framework. 
The magnitude of the treatment effect must still be weighed against toxicity, regardless 
of the population studied. The demonstration of poor prognosis in a biomarker-defined 
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subgroup does not, in and of itself, establish that a modest treatment effect represents 
clinically meaningful efficacy. 
 

2. Interpretation of secondary endpoints: The descriptive analyses for the secondary 
endpoints in testing plan provide HR of 0.91 (95% CI: 0.75, 1.11) for time to subsequent 
therapy, 0.82 (95% CI: 0.66, 1.02) for symptomatic skeletal event-free survival and HR of 
1.14 (95% CI: 0.75, 1.75) for time to pain progression. Due to the exploratory nature of 
these analyses and endpoint limitations, the FDA does not consider these results to be 
interpretable or that they can overcome the uncertainty regarding clinical 
meaningfulness of the rPFS results. See FDA’s detailed assessment of these endpoints in 
Section 2.3.8.    
 

3. Safety profile and benefit-risk uncertainty: The FDA notes that toxicity may be 
increased in the real-world US population compared to the clinical trial population with 
particular concern regarding the high incidence of severe hyperglycemia with increased 
resultant healthcare utilization. The continued observance of DKA events after many 
months of therapy suggests that not all serious events can be mitigated or prevented by 
monitoring, dose modifications, and/or supportive care, but rather may be an inherent 
risk with prolonged therapy. Overall, the FDA is concerned that the toxicity and 
tolerability of capivasertib is poor for an add-on therapy in an early metastatic disease 
context and when considering the magnitude of the treatment effect. 
 
The Applicant states that the adverse events with capivasertib in combination with 
abiraterone are of similar incidence and nature to those observed with other 
intensification regimens in mHSPC. However, the FDA disagrees that all intensified 
regimens in mHSPC are comparable to capivasertib. For example, most of the high-
grade toxicity reported with triplet regimens containing chemotherapy was 
hematologic, which is qualitatively distinct from the safety profile of capivasertib, 
particularly in the impact on patient experience and in the context of the shorter 
duration of chemotherapy compared to capivasertib. 

 
In conclusion, the FDA is concerned that the magnitude of improvement in rPFS demonstrated 
for the capivasertib arm in CAPItello-281 may not be sufficient to be considered clinically 
meaningful given a) the absence of an effect on OS, b) the added toxicity including increased 
early deaths, c) the early metastatic disease state,  d) the lack of external data supporting 
clinically meaningful efficacy of capivasertib or other AKT inhibitors in patients with PTEN-
deficient metastatic prostate cancer, and, due to addition of capivasertib to an effective and 
well-tolerated backbone therapy, e) the inability to distinguish whether an individual patient 
may be benefiting, leading to a prolonged duration of exposure.   

7 Draft Topics for Discussion by the Advisory Committee 
The FDA asks the committee to discuss the overall benefit:risk demonstrated by CAPItello-281.  

The voting question is as follows: 
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Based on the CAPItello-281 results, does the benefit of adding capivasertib to abiraterone and 
prednisone outweigh the risk? 
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9 Appendix 
9.1 Applicant’s Appendices 

Appendix 1. Key Interactions Between the Applicant and the FDA 
Relevant formal interactions held with the FDA for the development of capivasertib in the 
proposed indication are summarized below. For a summary of important changes to study 
design over time (including changes to endpoints), see Appendix 4. 

January 16, 2020, Type B End-of-Phase 2 Meeting 
Primary Endpoint: 

• rPFS was agreed as an acceptable regulatory endpoint. The FDA noted rPFS should be supported by OS. 

• The FDA recommended OS as a co-primary endpoint. The Applicant proposed OS as a key secondary 
The FDA 

should be observed. 

• 
frequency was set at 16 weeks. 

Secondary Endpoints: 

• OS –See second bulleted point above. The FDA noted other secondary endpoints appear acceptable. 
General Design: 

• Eligibility criteria, stratification factors, comparator, standard-of-care background therapy and use of the 
Ventana PTEN IHC assay were all deemed acceptable. 

• The FDA noted abiraterone is indicated in high-risk mHSPC, the Applicant should justify inclusion of low-
risk patients and manage the sample size. The Applicant confirmed this would be taken into account. 

January 24, 2025, Type B pre-sNDA Meeting 
Unmet Medical Need: 

• The FDA agreed that patients with tumor PTEN-loss mHSPC may have a worse prognosis than patients 
without tumor PTEN loss. 

Benefit/Risk Profile: 

• The FDA agreed that the primary endpoint of investigator-assessed rPFS was statistically significant but 
that it does not consider the magnitude of improvement to reflect clinical benefit in the context of the 
additional toxicity from adding capivasertib to abiraterone.  

• The FDA noted the interim OS results are immature and discouraged an ad hoc analysis. 

• The FDA did not consider the totality of data supportive of a favorable benefit/risk profile for the 
combination and recommended not to submit an sNDA based on the current [primary] DCO. 

 

Appendix 2. Clinical and Real-World Data on the Impact of PTEN Deficiency on 
Outcomes in Prostate Cancer 

Before the start of CAPItello-281 (first patient screened: 13 July 2020), clinical data were 
available showing PTEN deficiency to be associated with increased risk of recurrence and 
poorer survival in the localized prostate cancer setting (Table 23). 

Since the start of CAPItello-281, clinical and real-world data have emerged showing PTEN tumor 
deficiency to be an indicator of poor prognosis in the metastatic setting (Table 24 and Table 1). 
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This domain consists of 7 items. The pain interference domain score was derived from all 7 items, calculated as 
a mean score where at least 50% of the items, or 4 out of 7, had to have a response for a mean score to be 
calculated. The average pain interference domain score at each visit was calculated as the average of 7 days 
starting from the date of the first BPI-SF pain interference domain entry. There had to be at least 4 out of the 
7 days with a non-missing pain interference domain score to calculate the average pain interference domain 
score. 
Changes from baseline were analyzed using a mixed model for repeated measures analysis of all the 
post-baseline scores for each visit. 
BFI 
The questionnaire includes 9 items. As the mean domain scores of fatigue severity and fatigue interference 
were derived from 3 and 6 items respectively, these were calculated as a mean score where at least 50% of the 
items, or 2 out of 3, or 3 out of 6 respectively, must have had a response for a mean score to be calculated. 
The average score at each visit was calculated as the average of 7 days starting from the date of the first 
completed BFI entry. There had to be at least 4 out of the 7 days with a non-missing score to calculate the 
average score. 
Changes from baseline were analyzed using a mixed model for repeated measures analysis of all the 
post-baseline scores for each visit. 
Compliance 
Compliance measures were based on: 

• Received questionnaire = a questionnaire that has been received and has a completion date and at least 
one individual item completed. 

• Expected questionnaire = a questionnaire that is expected to be completed at a scheduled assessment 
time e.g. a questionnaire from a patient who has not withdrawn from the study at the scheduled 
assessment time but excluding patients in countries with no available translation. For patients that have 
progressed, the latest of progression and safety follow-up was used to assess whether the patient was still 
under PRO follow-up at the specified assessment time. Date of study discontinuation was mapped to the 
nearest visit date to define the number of expected forms. 

• Evaluable questionnaire = a questionnaire with a completion date and at least one subscale that is 
non-missing. 

• Overall PRO compliance rate was defined as: Total number of evaluable questionnaires across all time 
points, divided by total number of questionnaires expected to be received across all time points multiplied 
by 100. 

• Overall patient compliance rate was defined for each randomized treatment group as: Total number of 
patients with an evaluable baseline and at least one evaluable follow-up questionnaire (as defined above), 
divided by the total number of patients expected to have completed at least a baseline questionnaire 
multiplied by 100. 
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Appendix 6.  Patient Disposition in CAPItello-281 
Figure 19 CAPItello-281: Patient Disposition Through the Study (All Patients) 

   
a Patients may have had more than one reason for not being randomized. 
b Includes 4484 patients who were PTEN proficient within the tumor tissue, and 198 patients with no PTEN test results (Table 14.1.1.cd). 
c One patient randomized to C+A only received P+A, and one patient randomized to the P+A arm received one dose of capivasertib in error (see Section 10.3, CAPItello-281 Clinical Study Report). 
d In the Clinical Study Report, patients who had discontinued study treatment due to death were erroneously counted as ongoing study treatment. 

Source: Table 14.1.1, CAPItello-281 Clinical Study Report and IEMT917.1. 
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Figure 20 CAPItello-281: rPFS by Investigator in Pre-specified Subgroups (FAS) 

 
* Baseline PSA may have been impacted by earlier initiation of ADT. 
mets, metastases; NC, not calculable; PSA, prostate-specific antigen. 
Source: Table 14.2.1.8, CAPItello-281 Clinical Study Report. 
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Appendix 10. Clinical Data on a Gradient Effect Associated with PTEN Deficiency
IPATential150 was a Phase III study of the AKT inhibitor ipatasertib in combination with 
abiraterone + ADT in mCRPC. Co-primary efficacy endpoints were investigator-assessed rPFS in 
the ITT population and in patients with PTEN-
tumor area having no detecTable PTEN staining by IHC. While no statistically significant 
treatment effect was observed in the ITT population, the addition of ipatasertib to abiraterone 
statistically significantly improved rPFS in patients with PTEN-deficient tumors (at a 50% 
diagnostic cut-off) (median: 18.5 vs 16.5 months; HR: 0.77, 95% CI: 0.61, 0.98; p = 0.034) [38]. A
post-hoc analysis of the study revealed increasing treatment effect with increasing extent of 

Table PTEN staining. 
The performance of the control arm showed a general trend for worsening prognosis with 
increasing extent of PTEN deficiency (Figure 21).

Figure 21 IPATential150 Study of Ipatasertib + Abiraterone in mCRPC: rPFS by 
Percentage of Tumor Cell PTEN Staining Loss

PTEN loss status by IHC by % cut-off. PTEN deficiency/loss determined by VENTANA PTEN SP218 IHC assay, by % of specimen’s tumor area 
having no detecTable PTEN staining. Analysis of rPFS in all patients and in the subgroup defined with a cut-off of >50% were pre-specified, while 
analysis of rPFS in all other subgroups was exploratory. HR < 1 favors ipatasertib + abiraterone over placebo + abiraterone.
mo, months.
Source: Sweeney et al 2021 [38].
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Appendix 11. Further Clinical Outcomes Assessment Analyses
PRO-CTCAE

Figure 22 CAPItello-281: ‘Loose or Watery Stools’ Over Time (PRO-CTCAE) (FAS)

BL, baseline.
Source: Table 14.2.10.33, CAPItello-281 Clinical Study Report.

FACT-P

Figure 23 CAPItello-281: How Bothered Patients were by Treatment Side Effects Over 
Time (FACT-GP5) (FAS)

Source: IEMT899.1.16.

FACT-P total score ranges from 0 to 156, where a higher score represents better quality of life.

Mean FACT-P total scores at baseline were 112.4 in the C+A arm, and 113.8 in the P+A arm. 
Mean post-baseline scores for the first year of treatment ranged from 109.6 (Week 4) to 112.2 
(Week 20) in the C+A arm, and from 112.1 (Week 48) to 114.7 (Week 20) in the P+A arm.
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