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A B S T R A C T   

Over 50% of breast tumors harbor alterations in one or more genes of the phosphatidylinositol 3-kinase (PI3K) 
pathway including PIK3CA mutations (31%), PTEN loss (34%), PTEN mutations (5%) and AKT1 mutations (3%). 
While PI3K and mTOR inhibitors are already approved in advanced breast cancer, AKT inhibitors have been 
recently developed as a new therapeutic approach. Capivasertib (AZD5363) is a novel, selective ATP-competitive 
pan-AKT kinase inhibitor that exerts similar activity against the three AKT isoforms, AKT1, AKT2, and AKT3. 
Preclinical studies demonstrated efficacy of capivasertib in breast cancer cell lines as a single agent or in com-
bination with anti-HER2 agents and endocrine treatment, especially in tumors with PIK3CA or MTOR alterations. 
Phase I/II studies demonstrated greater efficacy when capivasertib was co-administered with paclitaxel, ful-
vestrant in hormone receptor (HR)-positive, HER2-negative breast cancer or olaparib. The recommended phase II 
dose of capivasertib as monotherapy was 480 mg bid on a 4-days-on, 3-days-off dosing schedule. Toxicity profile 
proved to be manageable with hyperglycemia (20–24%), diarrhea (14–17%) and maculopapular rash (11–16%) 
being the most common grade ≥3 adverse events. Ongoing Phase III trials of capivasertib in combination with 
fulvestrant (CAPItello-291), CDK4/6 inhibitor palbociclib (CAPItello-292) and paclitaxel (CAPItello- 290) will 
better clarify the therapeutic role of capivasertib in breast cancer.   

1. Introduction 

The phosphatidylinositol-3-kinase (PI3K)/Akt (PI3K/AKT) pathway 
is the most commonly altered signaling pathway in human cancers [1]. 
Alterations in the PI3K/AKT/mTOR pathway were identified in 38% of 
cancer patients including mainly phosphatase and tensin homolog 
(PTEN) (30%), followed by mutations in PIK3CA (13%) and AKT1 (1%) 
[1]. In breast cancer, over 50% of patients exhibited alterations in one or 
more of these genes including PIK3CA mutations (31%), PTEN loss 
(34%), PTEN mutations (5%) and AKT1 mutations (3%) [1]. It is 
well-known that AKT pathway plays a pivotal role in cell growth, 
apoptosis suppression and neovascularization. Disruptions in the Akt 
signaling pathway have been associated with carcinogenesis and 
chemotherapy resistance. Apart from its role in cancer, AKT signaling 
pathway has a protective role in neural cell death in neurodegenerative 
diseases, in vessel remodeling and atherosclerosis and implicates in 
glucose metabolism and insulin resistance [2]. Given the importance of 

AKT cascade in malignancy, potential drug targets for directed therapy 
either upstream or downstream the AKT pathway have arisen. Identi-
fying AKT inhibitors that could attenuate cancer growth has gained 
ground (see Tables 1 and 2, Fig. 1). 

Several compounds have been designed to target AKT signaling in 
vitro and in vivo, although none of them has received FDA approval in 
solid tumors. Since PI3K is located upstream of AKT, either inhibitors of 
PI3K or mTOR could act on the AKT cascade as well. Recently, an 
α-specific PI3K inhibitor, Alpelisib, received FDA approval for the 
treatment of hormone receptor (HR)-positive, human epidermal growth 
factor receptor 2 (HER2)-negative, PIK3CA-mutant, advanced or meta-
static breast cancer providing evidence that the inhibition of the 
pathway could demonstrate clinical efficacy [3]. Synthetic and natural 
compounds targeting AKT have been tested in preclinical studies and 
some of them have entered clinical evaluation. Capivasertib (AZD5363) 
is a novel, selective ATP-competitive pan-AKT kinase inhibitor that 
exerted preclinical efficacy both in vivo and in vitro and is currently 
under investigation in clinical trials. Given its tolerable efficacy profile, 
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Phase III trials have been designed to evaluate its efficacy in breast 
cancer. Our aim is to review all preclinical and clinical evidence 
regarding the antitumor activity of this promising agent in breast cancer. 

2. Mechanism of action 

Akt is a key member of the AGC kinase family and comprises three 
isoforms that are encoded by three separate genes: Akt1 that is highly 
expressed in the majority of tissues; Akt2 that is mainly expressed in 
metabolic tissues, including the liver, skeletal muscle and adipose tissue; 
and Akt3 that is enriched in brain and testis [4]. Akt can be hyper-
activated in cancer cells by multiple mechanisms, including PTEN loss, 
activating mutations of the PI3K catalytic subunit, AKT activating mu-
tations etc. [4]. Apart from playing an essential role in cancer, AKT 
signaling is also crucial for normal cellular processes, like glucose ho-
meostasis, cardiac function, coronary angiogenesis, endothelial nitric 
oxide synthesis and neural synaptic transmission. AKT activity is regu-
lated by receptor tyrosine kinases (RTKs), such as EGF (epidermal 
growth factor), insulin-like growth factor (IGF), PDGF (platelet derived 
growth factor), and VEGF (vascular endothelial growth factor) families. 
RTKs activate class I phosphatidylinositol 3-kinases (PI3K) which results 
in Akt translocation to the cell membrane via its amino terminal 
pleckstrin homology (PH) domain. This translocation drives the acti-
vation of Akt via phosphorylation at Ser 473 and at Thr308 within the 
catalytic domain [5]. Upon activation, AKT phosphorylates its three 
main downstream substrates: tuberos sclerosis complex 2 (TSC2) that 
exerts an inhibitory effect on mTORC1, glycogen synthase kinase-3β 
(GSK3β) that is involved in the Wnt/β-catenin pathway and the forkhead 
box transcription factors (FOXO) that regulate many physiological 
processes. The activation of these downstream targets by AKT eventually 
promotes cell proliferation, tumor growth and progression. 

Activation of AKT is associated with resistance to anticancer treat-
ment and an adverse prognosis [6]. AKT activation has been shown to 
confer resistance to inhibitors of receptor tyrosine kinases such as 
anti-HER2 regimens, endocrine treatment and chemotherapy, including 

anthracyclines and taxanes in breast cancer [7]. Additionally, there is 
evidence that PTEN loss could mediate resistance to cyclin-dependent 
kinase (CDK) 4/6 inhibitors through increased AKT activation [8]. 
Mutations in the PI3K/AKT pathway are more frequently identified in 
hormone receptor–positive (34.5%) and HER2-positive (22.7%) breast 
cancer compared to basal-like tumors (8.3%) [9,10]. PIK3CA mutations 
occur mainly at somatic “hotspots” in exons 9 and 20 that encode parts 
of the helical and kinase domains of PI3K respectively [10]. Activation 
of the PI3K/AKT pathway can result from various mechanisms, 
including overexpression or amplification of HER2, activating mutations 
in PIK3CA, AKT mutation (2–4%) or amplification (5–10%) and PTEN 
loss of function (13–35%) [9]. A rationale therefore exists for targeting 
the key components of the PI3K/AKT pathway. While mTOR and PI3K 
inhibitors are already approved by the FDA for the treatment of 
advanced HR-positive breast cancer patients, AKT represents a novel 
druggable target. 

Capivasertib (AZD5363) is a highly potent pan-Akt kinase inhibitor 
with similar activity against the three isoforms AKT1, AKT2, and AKT3. 
Capivasertib prevents substrate phosphorylation by AKT and down- 
regulates the phosphorylation levels of Akt downstream substrates 
GSK3β and PRAS40 in many cancer cells. AKT inhibitors can be cate-
gorized in two main subgroups: the ATP competitors that compete with 
ATP to associate with Akt kinase at the ATP binding site and include 
capivasertib (AZD5363), GSK2110183, GSK690693 and ipatasertib; and 
allosteric inhibitors that target the PH-domain and prevent the migra-
tion of AKT to the plasma membrane where activation by upstream ki-
nases occurs, thus locking AKT in an inactive form. Capivasertib belongs 
to the category of ATP-competitive inhibitors that are the most widely 
studied. This group of inhibitors exerts no selectivity to the three sub-
types of Akt and has poor selectivity to PKA, PKB and PKC kinases 
among AGC family. Capivasertib is a novel pyrrolopyrimidine-derived 
compound that inhibits all AKT isoforms with low nanomolar potency 
against Akt1, Akt2 and Akt3 with IC50 of 0.1 nM, 2 nM and 2.6 nM, 
respectively. It is mainly metabolized by the liver, as less than 10% of 
the dose is excreted in urine [11]. Plasma exposure is approximately 

Abbreviations 

PI3K/AKT pathway phosphatidylinositol-3-kinaseAkt pathway 
PTEN phosphatase and tensin homolog 
mTOR mammalian target of rapamycin 
FDA Food and Drug Administration 
HR hormone receptor 
HER2 human epidermal growth factor receptor 2 
RTK receptor tyrosine kinase 
EGF epidermal growth factor 
IGF insulin-like growth factor 
PDGF platelet-derived growth factor 
VEGF vascular endothelial growth factor 
PH pleckstrin homology 
TSC2 tuberos sclerosis complex 2 
GSK3β glycogen synthase kinase-3β 
FoxO forkhead box class O 
CDK4/6 inhibitors cyclin-dependent kinase 4/6 inhibitors 
PRAS4 proline-rich Akt substrate of 40 kDa 
ATP adenosine triphosphate 
IC50 half-maximal inhibitory concentration 
PKA/B/C protein kinase A/B/C 
IHC immunohistochemistry 
PK pharmacokinetic 
AUC Area Under the Curve 
Cmax maximum Plasma Concentration 
tmax time to maximum plasma concentration 

ILC invasive lobular carcinoma 
IDC invasive ductal carcinoma 
CBP CREB-binding protein 
ER estrogen receptor 
BET bromodomain and extra-terminal domain 
BRD4 bromodomain-containing protein 4 
InsR insulin receptor 
IGF-IR insulin-like growth factor-I receptor 
HER3 human epidermal growth factor receptor 3 
FGFR fibroblast growth factor receptor 
IGFBP-3 insulin-like growth factor-binding protein 3 
SGK1 glucocorticoid-regulated kinase 1 
PFS progression-free survival 
TNBC triple negative breast cancer 
CRPC castration-resistant prostate cancer 
AR androgen receptor 
PSA prostate-specific antigen 
MTD maximum tolerated dose 
ORR objective response rate 
AE adverse event 
CI confidence interval 
ECG electrocardiogram 
BRCA breast cancer gene 
PR partial response 
SD stable disease 
OS overall survival 
HR hazard ratio  
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Table 1 
Ongoing clinical trials of capivasertib in breast cancer.  

Trial Registration 
no. 

Phase Study population Study 
Size, n 

Status Treatment regimens Results Ref. 

CAPItello-292 NCT04862663 3 Advanced or Metastatic 
HR-positive, HER2- 
Negative (HR+/HER2-) 
Breast Cancer 

628 Recruiting Capivasertib 320 mg bid 4-days- 
on/3-days-off Plus Palbociclib 
and Fulvestrant vs Placebo Plus 
Palbociclib and Fulvestrant 

Not Reported – 

CAPItello-291 NCT04305496 3 Advanced or Metastatic 
HR-positive, HER2- 
Negative (HR+/HER2-) 
Breast Cancer 

834 Recruiting Capivasertib 400 mg bid 4-days- 
on/3-days-off plus Fulvestrant vs. 
Placebo plus Fulvestrant 

Not Reported – 

CAPItello- 290 NCT03997123 3 Advanced or Metastatic 
Triple Negative Breast 
Cancer (TNBC) 

924 Recruiting Capivasertib 400 mg bid 4 days 
on/3 days off plus Paclitaxel 
weekly vs. Placebo plus 
Paclitaxel 

Not Reported – 

PAKT NCT02423603 2 Triple-Negative 
Advanced or Metastatic 
Breast Cancer (TNBC) 

140 Active, not 
Recruiting 

Capivasertib 400 mg bid 4 days 
on/3 days off plus Paclitaxel vs. 
Placebo plus Paclitaxel 

mPFS: 5.9 months vs. 4.2 
months (HR: 0.74; 95% CI: 
0.50–1.08; 1-sided P = 0.06) 
mOS:19.1 months vs. 13.5 
months (HR: 0.70; 95% CI: 
0.47–1.05; P = 0.085). 
In patients with PIK3CA/ 
AKT1/PTEN-altered tumors: 
mPFS: 9.3 months vs. 3.7 
months (HR: 0.30; 95% CI: 
0.11–0.79; P = 0.01) 
AEs (97%): Diarrhea (72.1%), 
fatigue (44.1%), nausea 
(35.3%), rash (41.2%), 
neuropathy (25%), stomatitis 
(26.5%) 
AEs grade3/4 (54%): diarrhea 
(13.2%), fatigue (4.4%), rash 
(4.4%), infection (4.4%) 

[41, 
42] 

SAFIR02_Breast NCT02299999 2 Metastatic Breast 
Cancer 

1460 Active, not 
Recruiting 

AZD2014 mTOR inhibitor, 
AZD4547 FGFR inhibitor, 
Capivasertib 480 mg bd, 4 days 
on/3 days off, AZD8931 
Selumetinib, Vandetanib, 
Bicalutamide, Olaparib 
Vs. 
Standard maintenance treatment 
(Anthracyclines, Taxanes, 
cyclophosphamide, 
Capecitabine, 5-FU, Gemcitabine 
Methotrexate, Vinca alkaloids, 
Platinum-based chemotherapies, 
Bevacizumab, Mitomycin C 
Eribulin 

143 (22%) patients presented 
PIK3CA mutation. 
104/364 (28%) of HR-positive, 
HER2-negative patients 
presented PIK3CA mutation 
Patients with PIK3CA mutation 
were less sensitive to 
chemotherapy. 
27/255 (10%) of TNBC 
patients presented PIK3CA 
mutation 
No difference in 
chemosensitivity between the 
PIK3CA-mutated and wild-type 
cohort in mTNBC 
Patients with PIK3CA-mutated 
mTNBC presented a better OS 
compared with PIK3CA-WT 
mTNBC (24 versus vs. 14 
months, P = 0.03) 

[44] 

MATCH 
screening 
trial 

NCT02465060 2 Advanced Refractory 
Solid Tumors, 
Lymphomas, or 
Multiple Myeloma 

6452 Recruiting Targeted Therapy Directed by 
Genetic Testing (Capivasertib for 
AKT mutation, Afatinib for EGFR 
mutation, Crizotinib for MET 
amplification/mutation, ROS or 
ALK translocation, Dabrafenib for 
BRAF mutation etc) 

Not Reported – 

plasmaMATCH NCT03182634 2 Patients With Advanced 
Breast Cancer Where the 
Targetable Mutation is 
Identified Through 
ctDNA 

1150 Recruiting Cohort A: Fulvestrant, B: 
Neratinib, C: Capivasertib 480 
mg bid 4 days on/3 days off, D: 
Capivasertib 400 mg bid 4 days 
on/3 days off plus Fulvestrant, E: 
Olaparib plus AZD6738 

Cohort C: 18/30 patients 
(60%) 
Most common mutations 
detected: Glu17Lys (94%), 
Leu52Arg (6%) 
4 (22%) patients had 
confirmed PR, 4 patients had 
unconfirmed PR 
Median DOR: 7.5 months (IQR 
4.1–9.8); mPFS: 10.2 months 
(95% CI: 3.2–18.2) 
Cohort D: 19 patients 
Mutations detected: Glu17Lys 
(26%), AKT1 Leu52Arg (5%), 
PTEN inactivating mutation 

[45] 

(continued on next page) 
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Table 1 (continued ) 

Trial Registration 
no. 

Phase Study population Study 
Size, n 

Status Treatment regimens Results Ref. 

(63%), PTEN homozygous 
deletion (5%) 
2 (11%) patients had a 
confirmed PR (with AKT1 
mutations) 
None of the patients with PTEN 
genomic alterations responded. 
Median DOR: 3.9 months (IQR 
3.7–4.2) mPFS: 3.4 months 
(95% CI; 1.8–5.5) 

MATCH- 
Subprotocol Y 

NCT04439123 2 Advanced cancer with 
AKT1 E17K-mutations 

35 Active, not 
recruiting 

Capivasertib 480 mg bid 4-days- 
on/3-days-off 

ORR: 28.6% (95% CI, 15%– 
46%). 
1 patient had CR; 9 had PR; 4 
had SD 
Median DOR: 4.4 (3.1 to 
≥31.7) months 
Median PFS: 5.5 (0–35) months 
(95% CI, 4.6–11.3); Median 
OS: 14.5 months (95% CI, 10.2- 
NA) 
For breast cancer: Median PFS: 
1.9 months (95% CI, 1.58-not 
applicable [NA]) 
AEs grade 1/2: diarrhea (17 
[49%]), fatigue (15 [43%]), 
nausea (13 [37%]), proteinuria 
(10 [29%]), hyperglycemia (8 
[23%]), and anorexia (7 
[20%]) 
AEs grade 3: hyperglycemia (8 
[23%]), maculopapular rash (4 
[11%]), vomiting (2 [6%]), 
diarrhea (3 [9%]) 

[14] 

BEECH NCT01625286 1/2 ER-positive, HER2- 
negative advanced or 
metastatic breast cancer 

148 Active, not 
Recruiting 

Capivasertib 400 mg b.i.d. 4 days 
on/3 days off plus Paclitaxel vs. 
Placebo plus Paclitaxel 

mPFS = 10.9 months vs. 8.4 
months (HR: 0.80; 80% CI 
0.60–1.06; P = 0.308) 
In the PIK3CA + population: 
mPFS: 10.9 months vs. 10.8 
months on placebo plus 
paclitaxel (HR 1.11; 80% CI 
0.73–1.68; P = 0.760) 
AEs: diarrhea (76%), alopecia 
(52%), nausea (39%), anemia 
(33%), fatigue (30%), 
hyperglycemia (30%), 
vomiting (28%), stomatitis 
(28%), maculopapular rash 
(26%), sensory neuropathy 
(26%), pyrexia (26%) 
AEs grade3/4 (59%): diarrhea 
(22%), hyperglycemia (13%), 
neutropenia (11%), 
maculopapular rash (9%), 
peripheral neuropathy (6%), 
stomatitis (4%), ALT increased 
(4%) 

[12] 

FAKTION NCT01992952 1/2 Postmenopausal 
Women with ER- 
positive, HER2-negative 
advanced or metastatic 
breast cancer 

149 Active, not 
recruiting 

Capivasertib 400 mg b.i.d. 4 days 
on/3 days off plus Fulvestrant vs 
Placebo plus Fulvestrant 

mPFS = 10.3 months vs. 4.8 
months (HR: 0.58; 95% CI: 
0.39–0.84; p = 0⋅0044) 
ORR: 29% (20/69) vs 8% (6/ 
71) (OR: 4.42; 95% CI: 
1.65–11.84; p = 0⋅0031) 
Significantly longer PFS in the 
PI3K/PTEN pathway non- 
altered group (HR: 0.56, 95% 
CI: 0.33–0.96, p = 0.035), but 
not in the PI3K/PTEN pathway 
altered group (HR: 0.59, 95% 
CI: 0.34–1.03, p = 0.064) 
mOS: 26.0 months vs. 20.0 
months (HR: 0.59; 95% CI: 
0.34–1.05, p = 0.071) 
AEs grade3/4: hypertension 
(32%), diarrhea (14%), rash 
(20%), infection (6%), 

[40] 

(continued on next page) 
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Table 1 (continued ) 

Trial Registration 
no. 

Phase Study population Study 
Size, n 

Status Treatment regimens Results Ref. 

hyperglycemia (4%), fatigue 
(1%), vomiting (3%) 

BEGONIA NCT03742102 1/2 Metastatic Triple 
Negative Breast Cancer 
(TNBC) 

200 Recruiting Durvalumab plus Paclitaxel vs. 
Durvalumab plus Capivasertib or 
Oleclumab or Trastuzumab 
Deruxtecan or Datopotamab 
deruxtecan with or without 
paclitaxel 

Not Reported – 

OLAPCO NCT02576444 2 Advanced Solid Tumors 
with PI3K/AKT/PTEN 
Pathway alterations 

64 Active, not 
recruiting 

Olaparib plus Capivasertib 640 
mg bid two-days-on/five-days-off 
(2/7) 

Not Reported – 

– NCT01226316 1 Advanced Solid Tumors 285 Active, Not 
Recruiting 

Capivasertib 320, 480, 640 mg 
bid in a continuous, 4/7, and 2/7 
dosing schedule 

In AKT1 E17K-mutant breast 
cancer, mPFS:5.5 months (95% 
CI: 2.9–6.9 months) and ORR: 
20%. Patients with 
concomitant PI3K pathway 
mutations has a better mPFS 
(mPFS: not reached vs. 4.3 
months, HR: 0.21; 0.045) 
In PIK3CA-mutant breast 
cancer: 46% (12/26) showed a 
reduction in tumor size, 4% (1/ 
28) achieved a RECIST 
response 
AEs: diarrhea (80%), nausea 
(56%), fatigue (41%), vomiting 
(44%), hyperglycemia (41%), 
maculopapular rash (30%) 
AEs grade 3/4: hyperglycemia 
(20–24%), diarrhea (14%), 
maculopapular rash (11–16%) 

[11, 
24] 

SERENA-1 NCT03616587 1 Advanced/Metastatic 
ER-positive, HER2- 
negative Breast Cancer 

340 Recruiting AZD9833 oral SERD 
monotherapy (Parts A and B) or 
in combination with Palbociclib 
(Parts C and D) or Everolimus 
(Parts E and F) or Abemaciclib 
(Parts G and H) or Capivasertib 
(Parts I and J) 

Not Reported for Capivasertib – 

MEDIPAC NCT03772561 1 Advanced or Metastatic 
Solid Tumors 

40 Recruiting Capivasertib 160 mg, 200 mg and 
320 mg bid 4-days-on/3-days-off 
plus Olaparib 300 mg bid plus 
Durvalumab 1500 mg q28 days 

Treatment was tolerable with 
mainly AEs grade 1-2 
AEs grade ¾: anemia (4/22), 
hyperglycemia (3/22), raised 
lipase (3/22). No DLTs were 
observed at 160 and 200 mg 
bid; 
1 DLT (G4 hyperglycemia) was 
observed at 320 mg bid. 
1 pt with PIK3CA-mutant 
breast cancer had stable 
disease (SD) for 5 months, and 
1 pt with PTEN loss and 
BRCA1-mutant breast cancer 
had SD of 6 months despite 
prior progression on PARP 
inhibitor. 

[46] 

– NCT03310541 1 Advanced ER-positive 
breast cancer or prostate 
cancer with AKT1/2/3 
mutations 

12 Active, not 
recruiting 

Capivasertib 400 mg bid 4-days- 
on/3-days-off plus Fulvestrant 
OR Capivasertib 400 mg bid 4- 
days- on/3-days-off plus 
Enzalutamide 

Not Reported – 

– NCT02208375 1/2 Recurrent Endometrial, 
TNBC, ovarian, primary 
peritoneal, or fallopian 
tube cancer 

159 Active, not 
Recruiting 

Olaparib 300 mg bid plus 
Capivasertib 400 mg or 320 mg 
bid 4 days on/3 days off 
(AZD5363) 

400 mg bid 4 days on/3 days 
off was the RP2D 
19% (6/32) patients achieved 
PR; 22% (7/32) achieved SD 
for greater than 4 months 
TRAEs grade 3/4: anemia 
(23.7%), leukopenia (10.5%). 

[35] 

DESTINY-Breast 
08 

NCT04556773 1 Metastatic HER2- 
negative, low 
expressing (IHC 2+/ 
ISH- or IHC 1+) 
Advanced or Metastatic 
Breast Cancer 

185 Recruiting Trastuzumab Deruxtecan (T- 
DXd) 5.4 mg/kg in combination 
with other regimens 
(Capecitabine, Durvalumab plus 
Paclitaxel, Capivasertib 400 mg 
bid, Anastrozole, Fulvestrant) 

Not Reported –  

NCT04958226 1 Advanced Solid Tumors 
with PI3K/AKT/PTEN 
Pathway alterations 

23 Recruiting Capivasertib plus Midazolam Not Reported – 
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dose dependent in the dose range 80–800 mg and terminal half life is 
approximately 10 h (range, 7–15) [11]. Most studies used the phos-
phorylation level of downstream effectors as an indicator of the efficacy 
of AKT inhibition, such as GSK3β, PRAS40 and S6 as measured by 
immunohistochemistry (IHC) [11–14]. Significant decrease of GSK3β 
(>30%) and PRAS40 (>50%) phosphorylation is associated with 
increased capivasertib activity. These pharmacodynamic properties of 
capivasertib emerge from preclinical studies and data from in-human 
clinical trials. STAKT trial examined if capivasertib can reach its thera-
peutic levels after short-term exposure to either capivasertib 480 mg bid 
(stage 1) or capivasertib 360 or 240 mg bid (stage 2) [15]. Trial results 
showed that capivasertib 480 mg bid reached its therapeutic target after 
4.5 days of treatment as shown by the statistically significant decreases 
from baseline of the biomarkers GSK3β, PRAS40 and pS6 and the pro-
liferation marker ki67. Changes in the biomarkers were also observed at 
the lower doses of 240 and 360 mg bid although at a lesser extent 
indicating that capivasertib acts dose and concentration-dependently 
[15]. All doses of capivasertib should be taken in a fasted state at 
approximately the same time each day. Capivasertib was originally 
formulated as a capsule. Therefore, OAK Phase I trial was designed to 
compare the tablet and capsule forms of capivasertib in terms of phar-
macokinetics and to explore potential differences between administra-
tion in a fasted and non-fasted state [16]. The pharmacokinetic (PK) 
analysis showed faster absorption from the tablet than from the capsule 
as median tmax was approximately 1 h earlier for the tablet [16]. How-
ever, AUCτ and Cmax at the steady state were comparable between the 
two forms indicating that exposure and safety profile were also com-
parable. Exposure and safety profile were also comparable between the 
fed and fasted states, although the absorption was delayed when 
administered with food [16]. 

3. Preclinical data 

Several preclinical studies have investigated the efficacy of cap-
ivasertib in breast cancer. Davies BR et al. published one of the first 
studies presenting data on capivasertib activity in vitro and in vivo [17]. 
Capivasertib proved to be a pan-AKT inhibitor that inhibited all the 
three isoforms of AKT with an IC50 < 10 nmol/L and also exerted ac-
tivity against 15 kinases, most of which were members of the AGC 
family. Capivasertib monotherapy was tested in vitro in 182 cell lines 
derived from solid and hematologic tumors [17]. HER2-positive and 
ER-positive breast cancer cell lines were persistently susceptible to 
treatment in contrast to lung and colorectal cancer cell lines that showed 
a lower frequency of response [17]. In vivo, capivasertib proved to be 
efficient in HER2-positive, PIK3CA-mutated breast cancer xenografts, 
while it synergized with anti-HER2 agents trastuzumab and lapatinib 
and treatment with docetaxel [17]. Moreover, capivasertib induced a 
dose-dependent inhibition of growth and survival in invasive lobular 
carcinoma (ILC) human and mouse breast cancer cell lines [18]. Indeed, 
mutations of PIK3CA (48%) and genetic loss of PTEN (13%) are more 
common in ILC compared to matched IDC (37% and 11%, respectively) 
tumors [18]. 

AKT inhibition leads to a reduction in ER-mediated transcription via 
attenuating the recruitment of ER and CREB-binding protein (CBP) to 
estrogen response elements [19]. The combination of capivasertib and 
endocrine treatment with fulvestrant, anastrozole or tamoxifen proved 
to be superior to either monotherapy in ER-positive endocrine-resistant 
breast cancer cell lines [19]. This effect was more pronounced in cells 
harboring mutations of PIK3CA or loss of PTEN function [19]. Of note, 
the combination of capivasertib with fulvestrant proved to be more 
effective not only in vitro but also in vivo in a patient-derived 

HR-positive breast cancer xenograft. This antitumor activity was 
confirmed in another study that capivasertib suppressed growth in three 
ER-positive breast cancer cell lines with acquired resistance to estrogen 
deprivation [20]. Fulvestrant significantly enhanced the 
growth-inhibitory effect of capivasertib both in vitro and in vivo in an 
ER-positive, PIK3CA-mutant breast cancer xenograft [20]. Additionally, 
the antitumor activity of capivasertib in luminal breast cancer cell lines 
could be enhanced through inhibition of BRD4/FOXO3a/CDK6 axis 
[21]. Treatment of four luminal breast cancer cells lines with cap-
ivasertib monotherapy did not induce great tumor regression, but when 
Akt inhibitors were combined with BET inhibitors the antitumor effect 
increased [21]. Indeed, BRD4 knockdown enhanced the antitumor ef-
ficacy of Akt inhibition indicating that BRD4 is involved in resistance to 
AKT inhibition [21]. Apart from BRD4/FOXO3a/CDK6 axis, resistance 
to AKT inhibition could emerge from feedback activation of RTKs, 
including IGF-IR, InsR, HER3 and FGFRs upon AKT inhibition [20]. 
Indeed, inhibition of AKT resulted in upregulation of ER- and 
FoxO-dependent IGF-IR, IGF-I, and IGF-II, while treatment with 
insulin-like growth factor-binding protein 3 (IGFBP-3) inhibited the 
capivasertib-induced phosphorylation of IGF-IR/InsR. This data provide 
the rationale for combinations of AKT and IGF-IR/InsR inhibitors in 
endocrine-resistant ER-positive breast cancer [20]. 

As far as sensitivity to AKT inhibition is concerned, several bio-
markers that might be deployed to predict resistance or sensitivity to 
capivasertib have been proposed. Elevated serum- and glucocorticoid- 
regulated kinase 1 (SGK1) levels, an enzyme that is closely linked to 
AKT and is regulated by the same upstream components like PI3K and 
mTORC2 were associated with resistance of breast cancer cells to Akt 
inhibitors [22]. Indeed, Akt-inhibitor-resistant breast cancer cells dis-
played significantly higher SGK1 expression than sensitive ones, while 
SGK1 depletion sensitized these cells to AKT inhibition [22]. On the 
other hand, mutations in PIK3CA or AKT1 in the absence of 
mTORC1-activating alterations (e.g. MTOR mutations or TSC2 loss) 
were associated with sensitivity to capivasertib monotherapy [23]. In a 
Phase 1 study evaluating capivasertib in AKT1-mutated solid tumors the 
presence of synchronous PIK3CA or MTOR alterations was associated 
with improved progression-free survival (PFS) compared to patients 
with no mutations [24]. Another study also identified an association 
between susceptibility to capivasertib and the presence of activating 
PIK3CA mutations, PTEN loss or HER2 amplification, while the presence 
of a RAS mutation was linked to resistance to capivasertib [17]. Finally, 
AKT inhibition by capivasertib induces feedback activation of the up-
stream RTKs. Inhibition of the AKT pathway causes the activation of 
compensatory signaling pathways through feedback upregulation and 
activation of upstream receptor tyrosine kinases such as HER2 and HER3 
[25]. Indeed, preclinical data showed that AKT inhibition results in 
feedback upregulation and phosphorylation of HER3 and to a lesser 
extent HER2 in HER2-amplified breast cancer cells [25]. This data 
provide a rationale of combining capivasertib with other kinase in-
hibitors that could limit the RTK feedback activation like AZD8931, an 
inhibitor of EGFR/HER2/HER3 signalling in HER2-amplified or TNBC 
EGFR-amplified breast cancer cells [25]. 

Similar evidence of preclinical efficacy has been reported with cap-
ivasertib as monotherapy or in combination with other agents in other 
solid tumors, including castrate-resistant prostate cancer (CRPC), 
PI3KCA-mutant gastric cancer, trastuzumab-resistant esophageal squa-
mous cell carcinoma and non-small cell lung cancer [26–30]. In line 
with ER-positive breast cancer, capivasertib increased the efficacy of 
androgen receptor (AR)-antagonists bicalutamide and enzalutamide and 
resulted in greater apoptosis in CRPC cell lines by increasing the AR 
binding to androgen response element and thus AR transcriptional 

HER2: human epidermal growth factor receptor 2; HR: hormone-receptor; bid: twice a day; AE: adverse event; TRAE: treatment-related adverse event; IHC: immu-
nohistochemistry; TNBC: triple-negative breast cancer; PR: partial response; CR: complete response; SD: stable disease; ORR: overall response rate; DLT: dose-limiting 
toxixity; PFS: progression-free survival; HR: hazard ratio; CI: confidence interval; OS: overall survival; DOR: duration of response; SERD: selective estrogen receptor 
(ER) antagonist and degrader; vs.: versus; Ref: reference. 
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activity and the expression of AR-dependent genes such as PSA [26,28]. 
As far as dose is concerned, Yates J.W.T et al. constructed a mathe-

matical model of pharmacokinetics, pharmacodynamics and anti-tumor 
effect based upon experimental data to explore the relative efficacy of 
continuous versus intermittent dosing schedules of capivasertib [31]. 
This model predicted that equivalent efficacy and better tolerability 
could be achieved at 1.3- and 1.7 times the continuous dose when 
capivasertib is given intermittently for 4 and 2 days per week, respec-
tively [31]. 

4. Clinical trials 

4.1. Data of capivasertib as monotherapy 

The first in-human Phase I study (D3610C00001; NCT01226316) 
was designed to investigate the safety, tolerability and pharmacokinetics 
of capivasertib (AZD5363) in patients with advanced solid tumors [11, 
24]. Patients with metastatic breast cancer, gynecological or other solid 
tumors bearing either AKT1/PIK3CA or PTEN mutations were included. 
90 patients were enrolled to receive capivasertib: 47 in the continuous, 
21 in the 4-days-on, 3-days-off (4/7) and 22 in the 2-days-on, 5-days-off 
weekly schedule (2/7) [11]. The maximum tolerated doses (MTDs) were 
320, 480, and 640 mg bid in the continuous, 4/7, and 2/7 schedules 
respectively [11]. Based on tolerability, pharmacokinetic profile and 
predictions of efficacy, the dose of 480 mg bid on a 4-days-on, 3-days-off 
dosing schedule was defined as the recommended phase II dose, while 
the 640 mg bid 2/7 dosing schedule proved to be also well-tolerated and 
PK efficient and could be of use in future studies [11]. 

Expansion cohorts were designed to evaluate capivasertib in 
PIK3CA-mutated breast and gynecologic cancers [11]. The 

recommended phase II dose of 480 mg bid 4-days-on, 3-days-off was 
assessed in 31 patients with PIK3CA-mutated breast cancer [11]. 12 of 
26 (46%) demonstrated a reduction in tumor size while 4% (1/28) 
achieved response [11]. 

52 patients with AKT-mutant cancers received 480 mg AZD5363 
twice daily for a 4-days-on/3-days-off dosing schedule [24]. The AKT 
E17K mutation results in a glutamic acid to lysine substitution at amino 
acid 17 and accounts for the 89% of the mutations found in this gene 
making it the most common mutation [32]. In patients with AKT1 
E17K–mutant breast cancer, median progression-free survival (PFS) was 
5.5 months (95% CI, 2.9–6.9 months) and objective response rate (ORR) 
was 20% [24]. Of note, patients with concomitant PI3K pathway mu-
tations either upstream or downstream demonstrated an improved PFS 
(mPFS, not reached versus 4.3 months; HR, 0.21; P = 0.045) as discussed 
earlier [24]. Overall, the greatest efficacy was observed in ER-positive 
breast cancer as well as endometrial cancer. Another study also evalu-
ated capivasertib in AKT1 E17K-mutated metastatic tumors [14]. Pa-
tients with breast cancer comprised approximately half of the overall 
population (18 of 35 [51%]), including 15 patients with 
HR-positive/HER2-negative disease and 3 with triple-negative breast 
cancer (TNBC) [14]. The ORR was 28.6% (10 of 35 patients; 95% CI, 
15%–46%; P < 0.001) while the median PFS was 5.5 (0–35) months 
(95% CI, 4.6–11.3) in line with the previous study [14]. 

These studies evaluated the safety profile of capivasertib adminis-
tered as a single agent [24]. Adverse events (AEs) of any grade included 
diarrhea (77.6–80%), nausea (51.7–56%), fatigue (39.7–41%), vomiting 
(39.7–44%), hyperglycemia (38–41%) and maculopapular rash 
(25–31%) in both studies. The most common grade ≥3 adverse events 
were hyperglycemia (20–24.1%), diarrhea (14–17.2%) and mac-
ulopapular rash (11–15.5%) [11,24]. Overall, 34% of patients required a 

Table 2 
Completed clinical trials with capivasertib in breast cancer.  

Trial Registration 
no. 

Phase Study 
population 

Participants Treatment regimens Results Ref. 

STAKT NCT02077569 2 ER-positive 
invasive breast 
cancer 

48 Capivasertib 480, 240, 360 mg bid Significant percentage reductions in biomarkers 
− 39% (P = 0.006) for pGSK3β and − 50% (P <
0.0001) for pPRAS40 and percentage reduction in 
ki67 at 480 mg dose bid 
Milder dose- and concentration-dependent 
reductions in the biomarkers at doses of 240 and 
360 mg bid 

[15]  

NCT04712396 1 Healthy 
Volunteers 

11 Capivasertib plus Itraconazole Not Reported – 

[42] NCT01353781 1 Advanced Solid 
Tumors 

41 Capivasertib 80, 240, 320, 400 mg bid 
continuously or 360, 480 mg bid 4- 
days-on/3-days-off or 640 mg bid 2- 
days-on/5-days-off 

(2/37) had PR; 27% (10/37) had SD with duration 
of 46–360 days. 
TRAEs (97.6%): diarrhea (78%), hyperglycemia 
(68.3%), nausea (56.1%), maculopapular rash 
(56.1%), pyrexia (48.8%), stomatitis (41.5%) 
TRAEs grade3/4 (63.4%): hyperglycemia (39%), 
diarrhea (17.1%) 

[33] 

ComPAKT NCT02338622 1 Advanced Solid 
Tumors 

64 Capivasertib 320, 400, 480 mg bid 4- 
days-on/3-days-off and 480 mg, 560 
mg and 640 mg bid 2-days-on/5-days- 
off plus Olaparib 

400 mg bid 4/3 and 640 mg bid 2/5 were chosen 
for the dose expansion phase 
8/18 (44%) achieved clinical benefit; 6 patients 
had PR and 2 patients had SD. Median DOR: 38.2 
(14.9–80.9) 
5/7 of BRCA1/2 mutated patients achieved 
clinical benefit; Median DOR: 39.1 (14.9–80.9) 
TRAEs: nausea (67%), diarrhea (55%), vomiting 
(41%), fatigue (51%), anemia 

[37] 

OAK trial NCT01895946 1 Advanced Solid 
Tumors 

33 Capivasertib 480 mg bid 4-days-on/3- 
days-off tablet or capsule in a fast or fed 
state 

Faster absorption from the tablet than from the 
capsule (tmax: 1.0 (0.6–2) vs 2.0 (1–4) 
Similar AUCτ and Cmax between the AZD5363 
tablet and capsule 
Lower absorption rate in the fed vs fasted state 
(tmax: 2.0 (2–4.3) 
Vs 0.6 (0.5–4)) 
Lower and later peak concentrations in the fed vs 
fasted state 

[16] 

AE: adverse event; TRAE: treatment-related adverse event; bid: twice a day; PR: partial response; CR: complete response; SD: stable disease; HR: hazard ratio; CI: 
confidence interval; OS: overall survival; DOR: duration of response; Ref.:reference. 
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dose reduction mainly due to diarrhea, maculopapular rash and hy-
perglycemia in the AKT-mutant cancer cohort and 23% in the cohort of 
PIK3CA-mutated gynecologic cancers [11,24]. 12% and 23% of patients 
permanently discontinued capivasertib respectively as a result of 
adverse events, the most common being diarrhea (8%) and mac-
ulopapular rash (8%) [11,24]. The safety and tolerability profile was 
common in other studies as well [14,33]. No deaths were attributed to 
capivasertib [11,14,33]. The risk of QT prolongation after treatment 
with capivasertib was also explored in another study [34]. There was no 
clinically significant risk for QT prolongation that is associated with 
pro-arrhythmic effects induced by capivasertib treatment [34]. In 
addition, no serious adverse events of sudden death, torsades de pointes, 
seizures or electrocardiogram (ECG) changes were reported [34]. 
Overall, capivasertib demonstrated a well-tolerated safety profile with 
self-limiting maculopapular rash and diarrhea that recovered when 
treatment stopped and hyperglycemia that was mainly treated with 
metformin. However, most studies excluded patients diagnosed with 
diabetes mellitus, so treatment-related hyperglycemia is not well 
determined in this population [11,24,33]. 

4.2. Data of capivasertib in combination with olaparib 

Capivasertib was evaluated in combination with Olaparib in 38 pa-
tients with recurrent TNBC, endometrial and ovarian cancer 

(NCT02208375) [35]. Of the patients evaluated, only 7 (18%, 5 ovarian, 
2 breast) had known germline BRCA mutation. The recommended phase 
II dose (RP2D) of AZD5363 in combination with olaparib in gyneco-
logical cancer was 400 mg twice daily on a 4-days-on, 3-days-off (4/3) 
dosing schedule [35]. Dose-limiting toxicities observed were diarrhea 
and vomiting. Of 32 evaluable subjects, 6 (19%) had partial response 
(PR) while seven (22%) additional patients achieved stable disease. 

ComPAKT trial Phase I trial (NCT02338622) also evaluated the 
combination of olaparib with capivasertib in two dosing schedules: 
either 4-days-on, 3-days-off (4/3) schedule with capivasertib at 320 mg, 
400 mg or 480 mg bid or the 2-days-on, 5-days-off (2/5) schedule of 
capivasertib at 480 mg, 560 mg and 640 mg BID [36,37]. 64 patients 
with advanced solid tumors were enrolled in the study. Both the 400 mg 
bid 4/3 and 640 mg bid 2/5 dosing schedules were chosen for the dose 
expansion phase. 18 patients with advanced breast cancer were enrolled 
in the study, 8 (44%) of whom achieved clinical benefit. Six patients had 
PR and two had SD for at least 4 months. Median duration of response of 
patients who achieved clinical benefit was 38.2 weeks (14.9–80.9). Five 
(71.4%) out of 7 patients with BRCA1/2 mutated breast cancer achieved 
disease control; four had PR and one had SD [36,37]. Median duration of 
response was 39.1 weeks (range: 14.9–80.9). Treatment-related AEs 
included nausea (67%, [grade 3/4, 4%]), diarrhea (55%, [grade 3/4, 
6%]), vomiting (41%, [grade 3/4, 5%]), fatigue (51%, [grade 3/4, 5%]) 
and anemia (grade 3: 10%). 

Fig. 1. Therapeutic targets in breast cancer.  
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4.3. Data of capivasertib in combination with fulvestrant 

The dose-expansion cohort of the Phase I trial (NCT01226316) was 
the first to investigate the combination of capivasertib with fulvestrant 
in patients with AKT1 E17K–mutant ER-positive breast cancer [38]. 63 
AKT1 E17K–mutant ER-positive metastatic breast cancer patients 
received capivasertib either as monotherapy (n = 20) or in combination 
with fulvestrant (n = 43) at a dose of 400 mg bid 4-days-on, 3-days-off 
[38]. Among patients who received the combination, 28 were previously 
treated with fulvestrant and 15 were fulvestrant naïve. ORR was 20% 
(95% CI: 8–58) in the monotherapy cohort versus 36% (95% CI: 19–56) 
in fulvestrant-pretreated patients and 20% (95% CI: 4–48) in patients 
that were not previously treated with fulvestrant [38]. All patients 
achieved a partial response with a median PFS of 5.6 (2–14 months) and 
5 (3–8) months respectively. Although ORR appears to be higher in 
fulvestrant-pretreated patients, clinical benefit rate (CBR) at 24 weeks 
was similar in both subgroups (50%; 95% CI: 31–69 in 
fulvestrant-pretreated and 47%; 95% CI: 21–73 in fulvestrant-naïve 
patients) [38]. Response was durable lasting for over 6 months in 26% 
(11/43) of patients [38]. 

Another expansion cohort of this Phase I trial evaluated the combi-
nation of capivasertib with fulvestrant in patients with PTEN-mutant ER- 
positive metastatic breast cancer (NCT01226316) [39]. 31 PTEN-mutant 
ER-positive metastatic breast cancer patients (12 fulvestrant naïve and 
19 fulvestrant pretreated) received capivasertib in combination with 
fulvestrant [39]. Median PFS was 2.7 months (95% CI 2–4) in patients 
with PTEN-mutant ER-positive metastatic breast cancer. ORR was 16% 
(95% CI: 6–34) in the overall population. 5 patients (16%) achieved 
stable disease for over 24 weeks. Both PFS (2.6 months versus 4.1 
months) and ORR (8%; 1/12 versus 21%; 4/19) were improved in 
fulvestrant-pretreated patients compared to the fulvestrant-naïve pop-
ulation [39]. The association of co-existing PIK3CA mutations with PFS 
failed to reach statistical significance (P = 0.15) probably because of the 
small sample size. Safety profile of capivasertib and fulvestrant combi-
nation was comparable to monotherapy with capivasertib. The most 
common AEs reported in the combination cohort were diarrhea (59%), 
nausea (30%), maculopapular rash (21%), fatigue (18%) and hyper-
glycemia (18%). Treatment-related grade ≥3 AEs were reported in 21% 
of patients receiving capivasertib with fulvestrant versus 50% of patients 
receiving capivasertib as a single agent, although this difference is likely 
the result of the lower dose of capivasertib administered in the combi-
nation cohort (400 mg bid vs 480 mg bid 4 days on, 3 days off) [39]. 

FAKTION is a Phase I/II trial of capivasertib in combination with 
fulvestrant in aromatase-inhibitor-pretreated ER-positive, HER2- 
negative, metastatic or locally advanced breast cancer 
(NCT01992952) [40]. Median PFS was 10.3 months (95% CI 5⋅0–13⋅2) 
in the capivasertib group versus 4.8 months (3.1–7.7) in the placebo 
group (HR: 0.58; 95% CI 0.39–0.84). This significant prolongation in 
PFS seen with fulvestrant and capivasertib in the overall population was 
preserved in the PI3K/PTEN pathway non-altered group (HR: 0.56, 95% 
CI; 0.33–0.96, p = 0.035), but not in patients carrying PI3K/PTEN 
pathway alterations (HR: 0.59, 95%CI; 0.34–1.03, p = 0.064) [40]. 
Despite OS not being mature at the time of data cutoff, a survival dif-
ference in favor of the capivasertib group started to emerge after 12 
months (26 months (95% CI 18⋅4–32⋅3) versus 20 months (15⋅1–21⋅2) 
(HR: 0.59, 95% CI; 0.34–1.05, p = 0.071). 

4.4. Data of capivasertib in combination with chemotherapy 

PAKT double-blind, randomized Phase II study evaluated the com-
bination of Capivasertib and Paclitaxel as first line treatment of meta-
static TNBC patients (NCT02423603) [41]. 140 patients with TNBC 
were randomly assigned (1:1) to receive paclitaxel with either cap-
ivasertib 400 mg twice daily for four consecutive days on a 7-day cycle 
or placebo [41]. Median PFS was 5.9 months for capivasertib plus 
paclitaxel versus 4.2 months for placebo plus paclitaxel (HR: 0.74; 95% 

CI: 0.50–1.08; P = 0.06). In patients with PIK3CA/AKT1/PTEN-altered 
tumors (n = 28), median PFS was 9.3 months with capivasertib plus 
paclitaxel and 3.7 months with placebo plus paclitaxel (HR, 0.30; 95% 
CI, 0.11 to 0.79; P = 0.01) [41]. Although the benefit of AKT inhibition 
was initially more pronounced in patients with 
PIK3CA/AKT1/PTEN-altered tumors, updated results after a median 
follow-up of 40 months revealed no significant differences between 
patients with or without alterations of PIK3CA/AKT1/PTEN [42]. 
Indeed, median OS was longer in the capivasertib arm in the overall 
population (19.1 vs 13.5 months; HR: 0.70, 95% CI 0.47–1.05, p =
0.085). The addition of capivasertib to paclitaxel favored both 
PIK3CA/AKT1/PTEN-altered group (HR: 0.58, p = 0.290) and PIK3-
CA/AKT1/PTEN non-altered subgroup (HR: 0.74, p = 0.207). As for the 
safety profile, 97% of patients receiving the combination of capivasertib 
and paclitaxel reported AEs of any grade, mainly including diarrhea 
(72.1%), fatigue (44.1%), nausea (35.3%), rash (41.2%), neuropathy 
(25%) and stomatitis (26.5%). Grade ≥3 AEs occurred in 54% (37/68) of 
patients and were diarrhea (13.2%), fatigue (4.4%), rash (4.4%) and 
infection (4.4%) [42]. 

BEECH Phase I/II trial (NCT01625286) investigated the combination 
of AZD5363 with paclitaxel as first-line treatment for advanced or 
metastatic ER-positive/HER2-negative breast cancer, stratified by 
PIK3CA mutation status [12,43]. Capivasertib 400 mg twice daily on a 4 
days on/3 days off dosing schedule was selected as the recommended 
Phase II dose. Median PFS in the overall population was 10.9 months 
with capivasertib versus 8.4 months with placebo [HR: 0.80; P = 0.308]. 
In the PIK3CA-mutated sub-population, median PFS was 10.9 months 
with capivasertib versus 10.8 months with placebo (HR 1.11; P = 0.760) 
[12]. No significant prolongation of PFS was reported in either the 
overall population or the PIK3CA-mutated subgroup of 
ER-positive/HER2-negative metastatic breast cancer patients. Safety 
profile of the combination was similar to that reported in PAKT trial. 

5. Conclusion 

The PI3K/AKT pathway is one of the most frequently altered 
signaling pathways in breast cancer since 50% of HR-positive breast 
cancer and about 25% of TNBC present PI3K/AKT pathway hyper-
activation, mainly emerging from PIK3CA mutations in HR-positive tu-
mors and by PTEN loss in TNBC [9]. Identifying AKT inhibitors that can 
block PI3K/AKT signaling could attenuate cancer growth and increase 
susceptibility to endocrine treatment or chemotherapy. Since the 
introduction of GSK690693 ATP-competitive panAKT kinase inhibitor in 
clinical trials that were terminated prematurely due to severe hyper-
glycemia, several AKT inhibitors have been developed with a more 
favorable pharmacokinetic and toxicity profile. Capivasertib emerged as 
a novel oral highly potent pan-Akt kinase inhibitor that demonstrated 
promising results in preclinical studies suppressing tumor proliferation 
and reducing the phosphorylation of biomarkers including PRAS40, 
GSK3b and S6. Phase I/II trials evaluating capivasertib as monotherapy 
(NCT01226316) or in combination with other antineoplastic agents like 
paclitaxel (PAKT, BEECH), fulvestrant in HR-positive, HER2-negative 
breast cancer (NCT01226316, FAKTION) or Olaparib (NCT02208375, 
ComPAKT) demonstrated greater efficacy with the combination treat-
ment along with an acceptable toxicity profile. In monotherapy trials, 
discontinuation rate ranged from 12 to 23% mainly due to diarrhea (8%) 
and maculopapular rash (8%). The main grade ≥3 adverse events 
encountered included hyperglycemia, diarrhea and maculopapular rash. 
The safety profile was consistent in combination studies as well. More 
results of the ongoing Phase III trials of capivasertib in combination with 
fulvestrant (CAPItello-291), Palbociclib CDK4/6 inhibitor (CAP-
Itello-292) and paclitaxel (CAPItello- 290) are anticipated. 
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