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▪ Adjuvant

– Hormone positive, HER-2 negative

• TAILORx

– HER-2 positive

• PERSEPHONE

▪ Metastatic

– BRCA1, 2 mutated

• EMBRACA

– TNBC

• LOTUS
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ADJUVANT HORMONE POSITIVE, HER-2 NEGATIVE
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Standard of care
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TAILORx

Oncotype DX
2003 – Prognostic

NSABP and Genomic Health- large prospective trial validate 21 gene 
assay to quantify likelihood of breast cancer recurrence-low (0-17), 
intermediate (18-30), high risk (31-100) 
668 patient samples from NSABP B-14 (placebo vs tamoxifen 1982-
1988)

2004 – Predictive 
NSABP and Genomic Health- predicts magnitude of chemo benefit
651 patient samples from NSABP B-20 (CMF + T or T)- high RS- large 
benefit from chemo, low RS- low benefit from chemo
Chemo benefit in the intermediate risk group?



TAILORx: The Trial Assigning Individualized 
Options for Treatment 
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TAILORx: Eligibility Criteria

▪ Age 18-75 w/invasive mammary cancer

▪ Node negative

▪ ER and/or PR positive, HER-2 negative

▪ Tumor size:

– 0.6- 1 cm if grade 2 or 3

– 1.1- 5 cm

▪ Chemo candidate
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Rationale for adjusting recurrence score range

7

▪ RS range adjusted for 
mid-range (B20)

– Preserve prediction in high 
risk group

– Minimize potential for 
undertreatment



TAILORx:
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TAILORx: Methods

▪ Phase III, randomized, non-inferiority

▪ Intention to treat for primary analysis, as treated 
analysis also planned 

▪ Hazard ratio margin exceeding was 1.322 was selected as the 
non-inferiority margin for IDFS

▪ Endpoints

– Primary endpoint

• Invasive disease free survival (RS 11-25)

• Distance recurrence free interval (RS 0-10)

– Secondary endpoints

• Relapse free interval

• OS
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TAILORx: Patient Characteristics
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TAILORx: Patient Characteristics



TAILORx: Results- invasive disease free survival 
(primary endpoint)
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Median f/u time 
7.5 years after
836 IDFS events



TAILORx: Results- distant relapse free interval 
(secondary endpoint)
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TAILORx: Results- exploratory analysis

▪ Subgroups to evaluate if any group benefit from 
chemo

– No significant interactions in tumor size, grade, menopausal 
status, or clinical risk status

– Significant interaction with age and RS
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TAILORx – subgroup analysis – 9 year event rates

▪ ≤50 RS 16-25 chemo benefit

– 16-20 1.6% fewer distant recurrences

– 21-25 6.5% fewer distant recurrences
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TAILORx – Conclusions

▪ In women over 50 w/RS 11-25, ET was shown to be 
non-inferior to chemo and ET

▪ RS of 0-10 with very low distant recurrence rate (2-
3%) at 9 yrs

▪ Chemo benefit in women ≤ age 50 with scores of 16-
25

– Some benefit RS 16-20

– More benefit RS 21-25

– Most benefit > 26
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TAILORx – Practice Changing?

▪ >50 RS 0-25- no chemo benefit!

▪ ≤ 50 RS 11-15- no chemo benefit!

▪ ≤ 50 RS 16-25- risk/benefit convo
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ADJUVANT HER-2 POSITIVE
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Background

▪ Adjuvant early stage HER2 positive breast cancer 
2007- chemo with 12 months trastuzumab

– 2005- HERA, NSABP B-31, N9831 –

• 12 months of trastuzumab on empirical basis

– 2006- FinHer 9 weeks of trastuzumab better than none

– HERA- 2 years study, no add’l improvement

– PHARE- 6 mos vs 12 mos - 3.5 years follow up, 6 months was 
NOT non-inferior to 12 months of trastuzumab
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De-escalation in HER-2+ breast cancer
▪ APT

– Adjuvant paclitaxel and trastuzumab for node negative, HER2+ breast cancer

▪ RESPECT

– Adjuvant trastuzumab monotherapy for HER2+ breast cancer in elderly patients

▪ ATEMPT

– Adjuvant TDM-1 versus paclitaxel/trastuzumab for breast cancer

▪ ATOP

– Adjuvant TDM-1 for older patients with HER2 + breast cancer

▪ PerELISA

– Neoadjuvant trastuzumab/pertuzumab/letrozole for HR+/HER2 operable breast cancer with 
Ki67 response

▪ ADAPT

– Neoadjuvant 12 weeks of trastuzumab/pertuzumab with or without paclitaxel in HER2+/HR-
early breast cancer

▪ PAMELA

– Neoadjuvant trastuzumab, lapatanib in early stage HER2+ breast cancer
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PERSEPHONE

▪ 6 vs 12 months of adjuvant trastuzumab in patients 
with HER2 positive early breast cancer: Randomized 
phase III non-inferiority trial with definitive 4 year 
disease free survival results
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PERSEPHONE – Hypothesis and Endpoints

▪ Six months of trastuzumab has similar efficacy as 
compared to 12 months, but less toxicity and cost

▪ Endpoints

– Primary Endpoint

• DFS

– Secondary Endpoint

• OS

• Cost 

• Cardiac function
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PERSEPHONE – Eligibility criteria

▪ HER2 positive- 3+ by IHC, or 2+ and FISH amplified

▪ Hormone positive or negative

▪ No metastatic disease

▪ Chemo eligible

▪ Neoadjuvant or adjuvant

▪ Concurrent or sequential trastuzumab
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PERSEPHONE – Trial design

▪ Phase III, non-inferiority- “no worse than 3% below 
control arm”

▪ 3 interim futility analyses

▪ 152 sites in UK
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PERSEPHONE – Trial design
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HER2 + (3+ by 
IHC or 2+ and 
amplified by 
FISH), early 

stage, getting 
chemotherapy

(n = 4088)

Randmozied 1:1
Stratified by ER 

status, chemo type, 
chemo timing, 

trastuzumab timing 

6 months trastuzumab-
9 cycles

(n = 2043)

12 months trastuzumab-
18 cyles

(n = 2045)
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PERSEPHONE – Patient Characteristics I

Source:  Helena Earl, 2018 ASCO Annual Meeting.
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Source:  Helena Earl, 2018 ASCO Annual Meeting.

PERSEPHONE – Patient Characteristics II
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Source:  Helena Earl, 2018 ASCO Annual Meeting.

PERSEPHONE – DFS (primary endpoint)
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Source:  Helena Earl, 2018 ASCO Annual Meeting.

PERSEPHONE – OS (secondary endpoint)
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Source:  Helena Earl, 2018 ASCO Annual Meeting.



PERSEPHONE – Cardiotoxicity

▪ 6 month trastuzumab

– 4% patients had to stop the drug 

▪ 12 month trastuzumab

– 8% patients had to stop the drug

▪ Cardiac function recovered post trastuzumab

▪ Recovery faster in 6 month group
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PERSEPHONE CONCLUSIONS

▪ 6 months of trastuzumab was non-inferior to 12 
months

▪ 6 months less cardiotoxicity

▪ Reduce cost to patient and health care system

▪ Forest plot subgroup analysis, maybe favored 12 
month trastuzumab for concurrent chemo 
w/trastuzumab and taxane based chemo (small 
numbers)
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PRACTICE CHANGING?

▪ Are we asking the right question with de-escalation of trastuzumab?

▪ Pre-pertuzumab era

▪ Is this relevant in 2018?
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METASTATIC BRCA ASSOCIATED BREAST CANCER
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Standard of care

▪ Sequence appropriate endocrine, HER-2 directed, or 
cytotoxic therapy

▪ Heterogeneous disease

▪ Clinical trial whenever possible!
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EMBRACA
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▪ Talozaparib more 
potent PARPi (dual 
mechanism PARPi)

▪ Appx 55% pts ECOG 0

▪ Prior platinum allowed 
if no progression on the 
agent

▪ Randomized 2:1

▪ Primary endpoint- PFS

▪ Olaparib

▪ Appx 72% pts ECOG 0

▪ No prior platinum 
allowed

▪ Randomized 2:1

▪ Primary endpoint- PFS

EMBRACA                   vs OlympiAD
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EMBRACA – Trial Design
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Metastatic 
breast cancer 
w/germline

BRCA ½
mutations. No 
more than 2 

prior therapies 
in metastatic 
setting, no 
platinum in 
metastatic 

setting
(n = 431)

Randmozied 2:1
Stratified by number 

of prior chemo 
regimens, hormone 

receptor status, hx of 
CNS mets

Talazoparib 1 mg po
daily

(n = 287)

Physican choice chemo:
Capecitabine, eribulin, 
navelbine, gemcitabine

(n = 144)



EBRACA: PFS
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EMBRACA: OS

40



41



42



Summary

▪ Talazoparib is the most potent PARPi yet

▪ Talazoparib improves PFS as compared to physician’s 
choice chemo

▪ Benefit in certain subgroups such as CNS mets

▪ Safety- well tolerated

– Most common toxicities- myelosuppression, fatigue, nausea
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EMBRACA: Practice changing?

▪ Not yet FDA approved

▪ Option for single agent in HRD patients

▪ Combination with chemo?

▪ Clinical trials
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METASTATIC TNBC
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Standard of care

▪ Sequence cytotoxic therapy

▪ Heterogeneous disease

▪ Clinical trial whenever possible!
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LOTUS
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LOTUS

▪ Phase II, randomized, placebo controlled, double 
blind, international

▪ Phase I trial showed promise in AKT inhibitor, 
Ipatasertib in triple negative tumors, particularly 
those with PTEN/AKT/PIK3CA alterations

– Marked synergy with taxane combination
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LOTUS – Trial Design
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Metastatic 
TNBC.

No prior rx in 
metastatic 

setting
(n = 124)

Randmozied 1:1
Stratified by prior 

neoadjuvant therapy, 
chemo free interval, 
PTEN IHC status by 
central assessment 

Placebo (days 1-21 of 
28d cycle) and 

paclitaxel (80 mg/m2 IV 
on d1, 8, 15 of 28 d 

cycle)
(n = 62)

Ipatasertib (400 mg po q 
day days 1-21 of 28d cycle) 
and paclitaxel (80 mg/m2 

IV on d1, 8, 15 of 28 d 
cycle)

(n = 62)



LOTUS – Endpoints

▪ Primary endpoint

– PFS in ITT and low PTEN group

▪ Secondary endpoint

– ORR

– OS

– Duration of response

– Safety
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LOTUS – PFS
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LOTUS – Summary of Endpoints



LOTUS OS in ITT and PTEN/AKT/PIK3CA altered group
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LOTUS – Safety
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LOTUS- Conclusion

▪ PFS benefit of Ipatasertib- pronounced in 
PIK3CA/AKT/PTEN altered tumors

▪ OS trend noted in update presented at ASCO 2018, 
final results in 2019

▪ Diarrhea most common AE
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LOTUS – Practice changing?

▪ Ongoing phase III- open at UCD!

– IPATunity130- randomized phase III evaluating Ipatasertib and 
paclitaxel as first line chemo in PTEN/AKT/PIK3CA altered 
TNBC, or in hormone positive, HER-2 negative breast cancer 
after progression on endocrine therapy
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Summary

▪ Adjuvant- de-escalate when you can!

– TAILORx

• Chemo can be avoided in more patients!

• Women over 50 with an Oncotype recurrence score 0-25, measured 
conversation in women under 50 with scores of 16-25

– PERSEPHONE

• 6 months of trastuzumab is non-inferior to 12 months in appropriate 
population- how relevant is this today?

▪ Metastatic

– Clinical trial whenever possible!
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