
in partnership with

Triple Negative Breast Cancer

Biology of the New Targets

Andrew Tutt

Director
Breast Cancer Now Toby Robins Research Centre

ICR and KCL London



Lehmann et al J ClinInvest. 2011;121(7):2750ς2767

Triple Negative ïA clinically convenient term 

that puts patients in a singular basket of hopelessness

In fact basket contains +ve subtypes with targetable biology

Non-Small Cell 
Lung Cancer

EGFR mut MET amp ALKFusion KRas

PD-L1

Hileyet al The Lancet. 2016 Issue 10048 , 1002 - 1011 



Chasing rare ñprivateò mutations may be fruitless. 
Can we drug trunk mutations, CNAôs, combine targets
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Incl. immune cells Duncan et al. DOI 10.1016/j.cell.2012.02.053



PI3K / AKT and EGFR pathways 

frequently upregulated in TNBC

Gewinner et al Cancer Cell. 2009 Aug 4; 16(2): 115ς125 and TCGA Nature (2012)

PTEN or INPP4 Loss occurs in approx50% TNBC  



Targeting the PI3K pathway through Akt

1. Koboldt DC, et al. Nature 2012; 2. Miller TW, et al. Breast Cancer Res 2011; 3. Cossu-Rocca P, et al. PLOS One  2015; 
4. Biooncology. https://www.biooncology.com/pipeline-molecules/taselisib.html; 5. Freidman LS, et al. SABCS 2016; 

6. Nitulescu GM, et al. Int J Oncol. 2016; 7. Lin J, et al. Clin Cancer Res 2013. 

Å Targets	the	ATP-binding	
pocket	in	the	p110 	h
subunit	of	PI3K4	

Å Uniquely	induces	
degrada on	of	the	
mutant	p110 	hsubunit5	

Å Maintains	PI3K	pathway	
suppression	

PI3Ki,	e.g.	alpelisib,	
taselisib	

Å Selec vely	binds	all	three	
isoforms	of	Akt6	

Å Inhibits	signalling	via	
mTOR	and	promotes	
FOXO-dependent	
apoptosis7	

Å Blocks	the	pathway	even	
when	ac vated	
downstream	of	PI3K	

	

Ak ,	e.g	AZD5363,	
ipataser b	

Inhibition by either mechanism prevents  downstream events , including tumour cell 

proliferation, and sensitises cells to  apoptosis  

PI3K/ Akt	pathway	ac va on		
frequently	occurs	in	TNBC1ς3	
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Growth	factor	
receptors	

RTK		
domain	

PI3Kh 	
(p85/
p110 	h

subunits)	

PIP2	 PIP3	

Akt	

PTEN	
PI3Ki	

Degrada on	of	
mutant	p110 	h

subunit	

Ak 	

FOXO	

mTOR	



Akt inhibitors in TNBC: clinical trials

FAIRLANE3 Phase II ipatasertib + paclitaxel in neoadjuvant TNBC
Genentech-sponsored; ongoing

LOTUS1,2 Phase II ipatasertib + paclitaxel in 1L mTNBC
Genentech-sponsored; reported at ASCO 2017

PAKT4 Phase II AZD5363 + paclitaxel in 1L mTNBC
AstraZeneca/CRUK-sponsored; ongoing

1. NCT02162719. https://clinicaltrials.gov/ct2/show/ NCT02162719; 

2. Kim S-B, et al. Lancet Oncol 2017; 

3. NCT02301988. https://clinicaltrials.gov/ct2/show/NCT02301988 ; 

4. NCT02423603. https://clinicaltrials.gov/ct2/show/NCT02423603.

https://clinicaltrials.gov/ct2/show/NCT02162719
https://clinicaltrials.gov/ct2/show/NCT02301988


LOTUS: Phase II study of ipatasertib + 

paclitaxel in metastatic TNBC1,2

1. NCT02162719. https://clinicaltrials.gov/ct2/show/NCT02162719; 
2. Dent R ASCO 2017; 3. Wongchenko M, et al. ESMO 2017. 

Additional endpoints  
Å Preplanned analyses in patients with 

PIK3CA/AKT1/PTEN-altered tumours 

Primary	endpoints	
Å PFS	(ITT	popula on)	
Å PFS	in	predefined	PTEN-low	subgroup	

Å Locally	adv	or	mTNBC	

Å No	prior	systemic	therapy	
for	adv/mBC	

Å Available	tumour	ssue	

Å ECOG PS 0ï1 

Å Chemo-free Ó6 months 

N = 124 

Paclitaxel	80	mg/m2	days	1,	8,	15	
+	

Placebo	days	1ς21	q28d	

Paclitaxel	80	mg/m2	days	1,	8,	15	

+		
Ipataser b	400	mg	qd	days	1ς21	q28d	

Double  
blind 

R 

Stra fica on	factors	
Å (Neo)adjuvant	chemotherapy	
Å Chemotherapy-free	window	
Å Tumour	PTEN	status	

Pre-treatment plasma and tumour samples were evaluated for PIK3CA/ AKT1	
muta ons	using FoundationACTÈ and FoundationOneÈ NGS assays, respectively3 



Overview of LOTUS PFS



LOTUS: biomarkers
ESMO 2017

Wongchenko M, et al. ESMO 2017.
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