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CHEMOTHERAPY REGIMENS FOR RECURRENT OR STAGE IV (M1) DISEASE

HER2-Negative HER2-Negative

Single agent2 Combination regimt-:ns2
i : Preferred regimens:
* Anthracyclines « None?

» Doxorubicin
» Liposomal doxorubicin
* Taxanes
» Paclitaxel
 Anti-metabolites
» Capecitabine
» Gemcitabine
* Microtubule inhibitors
» Vinorelbine
» Eribulin
* PARP inhibitors (options for patients
with HER2-negative tumors and germline
BRCA1/2- mutation)®
» Olaparib? (category 1)
» Talazoparib® (category 1)

* Docetaxel/capecitabine

* GT (gemcitabine/paclitaxel)
* Gemcitabine/carboplatin

* Paclitaxel/bevacizumab?

her recommen regimens:
* Cyclophosphamide
 Carboplatin
* Docetaxel
* Albumin-bound paclitaxel
* Cisplatin
* Epirubicin
* Ixabepilone

TNab-paclitaxel may be substituted for paclitaxel or docetaxel due to medical
necessity (ie, hypersensitivity reaction). If substituted for weekly paclitaxel or

docetaxel, then the weekly dose of nab-paclitaxel should not exceed 125 mg/m?.

Sequential single agents are preferred, but chemotherapy combinations may be
used in select patients with high tumor burden, rapidly progressing disease, and
visceral crisis.

Useful in certain circumstances?:

* AC (doxorubicin/cyclophosphamide)

* EC (epirubicin/cyclophosphamide)

* CMF (cyclophosphamide/methotrexate/fluorouracil)

HER2-Positive

Preferred regimens:

* Pertuzumab + trastuzumab + docetaxel (category 1)°
* Pertuzumab + trastuzumab + paclitaxel®

Other recommended regimens:
* Ado-trastuzumab emtansine (T-DM1)

* Trastuzumab + paclitaxel5 * carboplatin

« Trastuzumab + docetaxel®

« Trastuzumab + vinorelbine®

* Trastuzumab + capecitabine

* Lapatinib + capecitabine

» Trastuzumab + lapatinib (without cytotoxic therapy)
« Trastuzumab + other agents58.7

3Patients with HER2-negative disease eligible for single-agent therapy, strongly

consider for germline BRCA 1/2 testing.

4Randomized clinical trials in metastatic breast cancer document that the addition

of bevacizumab to some first- or second-line chemotherapy agents modestly
improves time to progression and response rates but does not improve overall
survival. The time-to-progression impact may vary among cytotoxic agents and
appears greatest with bevacizumab in combination with weekly paclitaxel.

SPatients previously treated with chemotherapy plus trastuzumab in the absence

of pertuzumab in the metastatic setting may be considered for one line of therapy
including both trastuzumab plus pertuzumab in combination with or without
cytotoxic therapy (such as vinorelbine or taxane). Further research is needed to
determine the ideal sequencing strategy for anti-HERZ2 therapy.

Trastuzumab given in combination with an anthracycline is associated with
significant cardiac toxicity. Concurrent use of trastuzumab and pertuzumab with
an anthracycline should be avoided.

"Trastuzumab may be safely combined with all non-anthracycline containing

preferred and other single agents listed above for recurrent or metastatic breast
cancer.
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Chemotherapy has been the standard of care for patients with TNBC in the adjuvant, neoadjuvant, and metastatic setting
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an exciting and frightening US film made by Steven Spielberg, about dinosaurs (=very large animals that lived on the Earth millions of years ago) that have been made by scientists and put in a special park where people can go and see them. The dinosaurs escape and try to kill people.
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TNBC have been used as a definition of convenience to describe a disease that is characterized by lack of expression of ER, PR, and HER 2, but we know that not all TNBC are created equal. We have learn from studies done by many groups using genomic profiling that there are different subtypes of the disease, highlighting the heterogeneity and the need to take different approaches in terms of  treatment and drug development taking into consideration these differences. This is an example from the Vanderbilt group of the different subtypes 


Cell

. Death

Single Strand Breaks MAJOR DNA REPAIR 9 Replication Lesions

» Nucleotide excision repair PATHWAYS « Base excision repair

- Base excision repair ¢ N «PARP1

«PARP1
Double Strand Breaks DNA Adducts/Base Damage
» Non-homologous end-joining - Alkyltransferases
» Homologous recombination + Nucleotide excision repair
«BRCA1/BRCA2 » Base excision repair

* PARP1

* Fanconi anemia pathway
* Endonuclease-mediated Helleday et al.; Nature Reviews, 2008
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BRCA associated cancers, in which approximately 50% of them triple negative breast cancers. you are all familiar with the strategy of targeting homologous recombination. This is the defect that's associated with BRCA1 and 2 tumors and causes defects in repair of double-strand breaks, requiring these cells to actually use other mechanisms of DNA repair, mechanisms which can be targeted through PARP inhibition. And this use of PARP inhibition results in synthetic lethality, which can then lead to cell death. It was hoped that triple negative breast cancers that do not harbor a BRCA mutation may also have defects in homologous recombination, and therefore would be subject to useof PARP inhibition or DNA damaging agents to target this disease.



HER2-negative metastatic BC Primary endpoint:
— ER+ and/or PR+ or TNBC * Progression-free survival

Deleterious or suspected ~_ Olaparib (RECIST 1.1, BICR)
deleterious gBRCAm 300 mg tablets bd
Prior anthracycline and taxane

<2 prior chemotherapy lines in Secondary endpoints:

metastatic setting

HR+ disease progressed on 2:1 randomization
21 endocrine therapy, or not suitable

If prior platinum use Chemotherapy
— No evidence of progression treatment of physician’s
during treatment in the advanced choice (TPC)
setting » Capecitabine
212 months since (neo)adjuvant * Eribulin
treatment * Vinorelbine

Time to second
progression or death

Overall survival
Objective response rate
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Safety and tolerability

Global HRQoL
(EORTC-QLQ-C30)

BICR, blinded independent central review; ER, estrogen receptor; HRQolL, health-related quality of life;
PR, progesterone receptor; RECIST, response evaluation criteria in solid tumors; TNBC, triple negative breast cancer

Presented By Mark Robson at 2017 ASCO Annual Meeting


Presenter
Presentation Notes
01So I'm going to start by presenting the results of the OlympiAD trial. This was a study that compared the useof PARP inhibition to physicians' choice of chemotherapy. The scheme is on the side. But what I want to point out is that patients were excluded i if they had evidence of disease progression while receiving platinum-based therapy for metastatic disease, or if they recurred within 12 months of receiving a platinum-based therapy in the neoadjuvant or adjuvant setting and the choice of chemotherapy from the investigator did not included any DNA damaging agent


OlympiAD: Primary Endpoint PFS

Olaparib
300 mg bd

80 1 | ) 163(795)  71(73.2)

701 1 Median PFS, months 7.0 4.2
F 60 - ' HR 0.58
" 50 - 95% Cl 0.43 to 0.80; P=0.0009
LL
© 40 -

30 1

208

10 ] 5 5

o

D2 4 6 8 10 12 14 16 18 20 22 24 26 28
Months

Atrisk, n 205 177 154 107 94 69 40 23 21 11 4 2 1 0 Olaparib 300 mg bd
97 63 44 25 21 1 8 4 4 1 1 0 Chemotherapy TPC
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The study met its primary endpoint of improment in progression free survival by about 3 months and this was statistically significant. And this led to the approval of the drug for patients with germline BRCA  mutations. 


4 Talazoparib

EMBRACA: Talazoparib PFS

= TALA
* Overall
PC

Progression-free survival, %

| Events, no.
(%)

TALA
(n = 287)

186 (65%)

Chemo PC
(n=144)

83 (58%)

Median, mo
(95% CI)

8.6 (7.2,
9.3)

5.6 (4.2,
6.7)

Hazard ratio, 0.54, 95%
Cl,0.41,0.71
P < .0001

No. atrisk (events/cumulative events)

TALA 267 (00) 228 (0/50) 148 (53103) 91 (M4/137) 55 (17/154) 42(9M63) 29 (9/172)
PCT 144(000) 68(4141) (061 2889 9(ME)  8(076)

Duration of PFS, mo

4379 20281) 2081 (18

3(QT4) 1B(EMT9) 12(4/183)  5(20185)

0(183)  0(OB3)  0(083)

3(0185)  1(0/185)

0(1/185)  0(0186)
0(083)  0(083)

Litton et al.; SABCS 2017


Presenter
Presentation Notes
As validation, similar results were seen with the EMBRACA  study, using another parp, talazoparib metastatic study again, in BRCA associated tumors. This trial had a very similar design as the OlympiAD study and also had similar results, showing an improvement in progression-free survival 


Talazoparib in the Neoadjuvant Setting

N=20*

Talazoparib
1 mg orally daily

T T T T

Biopsy Ultrasound Ultrasound
Ultrasound
0 2 4 3
(Cycles**)
Eligibility

* Tumors > 1 cm

» Clinical Stage I-1lI

» Germline BRCA mutation

» No previous therapy for invasive breast cancer
Exclusion

» HER2 positive

% O
presenten an 2018 ASCO author, PRESENTED BY:

ANNUAL MEETING

Systemic Therapy of

Surgery Physician’s Choice

Residual Tissue Correlatives
*1 patient took 5 months of talazoparib and then refused biopsy and
surgery and proceeded to chemotherapy
** 1 cycle=28 days
Primary Objectives
» pCR (ypTO/is ypNO)
» RCB-0 + RCB-I
Secondary Objective

» Evaluate toxicity
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And we are now starting to see the use of these agents in earlier stages of the disease, for example, in this trial presented at asco last year, talazoparib was used as single agent in the neoadjuvnt setting in patients with germline braca and the primary endpoint was pcr
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RCB-0 RCB-I RCB-II RCB 3
pCR (RCB-0):  10/19 = 53%, 95% Cl = 32%, 73%
RCB-0+l: 12/19 = 63%, 95% Cl = 41%, 81%
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And we see 53% of patients with complete path response 
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There are also some studies using olaparib in the adjuvant setting in patient with gBRCA that are undergoing.


Parp inhibition in BRCA1+ and Sporadic ‘

100 -
o 80} @ TNBC BRCA
Randomized phasell £ go! B TNBC non-BRCA
olaparib in sporadic ?, 40| [ Non-TNBC BRCA
TNBC and known 3
BRCA mutation g 20
carriers: « 0
qé’-zo . Gelmon K, Lancet
_t=:_40 7___ Oncology 2011
260 | -

Clinical data to date: BRCA not encouraging
in sporadic TNBC
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What about non mutated BRCA, So can this BRCA ness be applied to triple negative breast cancer?  
And we saw the early results of phase I and phase II trials with single agent olaparib, it seemed that responses were confined to those tumors with BRCA-associated mutations.
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> Platinum in TNBC: What we know ‘
C

v' Cisplatin had 47% response rate in first line metastati

)

breast cancer reported by Segal et al (JCO 1988)

v Use was replaced by taxanes, mostly due to concerns

with toxicities

y
P |

v Regain interest, especially in TNBC due to DNA

crosslinking mechanism of action

v Great responses in TNBC in the neoajuvant setting and
in BRCA carriers

Sledge et al, JCO 2008; Silver et al JCO 2010; Gronwold et al, ASCO 2009
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So first of all, is there a selective advantage for platinum in triple-negative? And as many of you know, George Sledge and Ian Smith, many, many years ago showed us that the response rate with the single agentplatinum was around 50%, but is abandoned, the use of platinum, one, I think because of toxicity, but two, with the emergence of taxanes that looked like they were much more efficacious. But then there was a renewed interest in patients with triple-negative due to the DNA crosslinking mechanism of action, but also due to emerging preclinical data showing that germline BRCA patients may be sensitive to platinums 


Carboplatin in unselected TNBC, Neoadjuvant ‘

GeparsSixto CALGB 40603
PCR rates PCR rates

Paclitaxel + LSJ Paclitaxel +/- ddAC
NPL Doxorub. Bevacizum. x4

Addition of carboplatin increases pCR rate in TNBC to >50% but impact on EFS/OS unclear

3a-DFS 3a-EFS

@ Cb 76.1% @ Cb 71.6%
+ Cb + Cb

0.56 (0.33-0.96) 0.84 (0.58-1.22)
resazo: ASCO ANNUAL MEETING 17 | #ASCQAA Minckwitz G Lancet Oncol 2014: Sikov W JCO 2015

Slides are the property of the author. Permission required for reuse.
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GeparSixto, by the German group,  that looked at unselected triple-negative breast cancers who received liposomal doxorubicin, a nonstandard, plus weekly paclitaxel, plus bevacizumab, plus or minus weekly carboplatinum. 
The CALGB American trial looked at a backbone of weekly paclitaxel, plus or minus carboplatinum, plus or minus bevacizumab, followed by a traditional anthracycline. 
 
Both of these studies showed improvements in pathCR. And what you can see is more than 50% in both of these studies showed a pathCR rate. 
The question is, did that translate into long-term outcomes?
 
the GeparSixto trial did show an improvement from 76% to almost 86% improvement in disease free survival. A hazard ratio of 0.56 was statistically significant. 
However, the CALGB study showed a much smaller difference, in terms of improvement in EFS This was not statistically significant.
the addition of carbo increases the path rate to an impressive over 50%, but I think the impact of event-free overall survival is still unclear. 
So what can we say about the differences? So the first thing is, in the GeparSixto, there was higher no negative, so 60% versus 42%.
They used  weekly carboplatinum is the way to go. 
Certainly we've learned from the paclitaxel literature that that can make a huge difference, as compared to Q3 weekly carboplatinum.
 Is there synergy that we don't understand?
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> Carboplatin in Metastatic Setting: TNT Trial

ITT Analysis in All Patients

20 40 100

(oF-1g0ToTs Y41 W | 59 of 188 (31.4%) i Absolute difference
-2.6% (95% Cl, -12.1 10 6.9)

Docetaxel I 64 of 188 (34.0%) +——— Exact P=0.66

Germline BRCA 1/2 Tumor Somatic BRCA 1/2
0 20 40 60 80 100 0 20 40 6.0 8‘0

L 1 1 1 1

12 of 18 (66.7%)

17 of 25 (68.0%)

—_— —_—

Mutated ; , Absolute difference — Absolute difference
6 of 18 (33.3%) . 34.7% (95% Cl, 6.3t0 63.1) |90l 14 (85.7%) 31.0% (95% Cl, -2.2 t0 64.2)
% ) Exact P = 0.03 i : Exact P=0.15

0 20 40 60 80 100 0 20 40 60 80 100

36 of 128 (28.1%) 23 of 90 (25.6%)
. BB Absolute difference . Absolute difference
—6.4% (95% CIl, —17.4 10 4.6) -10.0% (95% Cl, —23.4 to 3.4)

Wild Type |e—— = j
50 of 145 (34.5% Exact P =0.30 o, &
( ) xac 32 of 90 (35.6%) Exact P=0.20

Tutt, et al.; Nature Med., 2018

Presented By Stacy Moulder at 2018 ASCO Annual Meeting
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This is Andy Tutt's trial that looked at-triple negative or known germline BRCA1/2 carriers, randomized to docetaxel every three weeks 
or carboplatin every three weeks, and then they could cross over on progression. What you see here, in the overall population, was no difference in overall response rate, between carbo and docetaxel, nor when they crossed over.
What's most dramatic, though, is you're seeing more than a doubling of response rate for the patients who have germline BRCA triple negative-- so 68% versus 33% in those germline BRCA mutation carriers. 
 Now, some people take this to say, oh, I guess platinums are inactive in triple negative. I guess in unselected,nongermline BRCA mutation carriers, we shouldn't use platinum. Would we ever expect a single-agent taxane for a carbo to be just as effective as single-agent taxane? So, to me, this is evidence that we probablyshould incorporate platinums in our treatment of triple negative. It's just that we don't know which patients that it's exquisitely sensitive in.



TNT Trial

BRCA1 Methylation

0 20 40 60 80 100

Forid(21.4%)
—————

Absolute difference
—20.7% (95% CIl, =51.6 to 10.2)

8 of 19 (42.1%) Exact P=0.28

Methylated

0 20 40 60 80 100
32 of 93 (34.4%)

33 of 86 (38.4%)

Absolute difference
-4.0% (95% CI, =18.1 to 10.1)
Exact P= 0.64

Non-
methylated

HR Deficiency Status

0 20 40 60 80 100
17 of 38 (44.7%)
19 of 48 (39.6%)

Absolute difference
5.1% (95% CI, -15.9 to 26.1)
Exact P=0.67

Deficient

0 20 40 60 80 100
170162 (27.4%

Not
Deficient

Absolute difference
-1.8% (95% CI, -18.8 10 15.2)

N4of481(29.2%)
a— ' Exact P=1.00

BRCA1 m-RNA Level

0 20 40

80 100

4 of 14 (28.6%)

11 of 17 (64.7%)

0 20 40

Absolute difference
—36.1% (95% CI, —68.9 to 3.3)
Exact P=0.07

80 100

26 0f'82(81.7%)
[ —

Not Low [ of 78/(30.8%)

0 20 40

Absolute difference
0.9% (95% CI, —13.5 to 15.3)
Exact P=1.00

I Carboplatin

60 80 100 ' Docetaxel

13 of 34 (38.2%)
19 of 47 (40.4%)

0 20 40

Absolute difference
—2.2% (95% Cl, —23.7 t0 19.3)
Exact P=1.00

60 80 100

20 of 65 (30.8%)
—

14 of 49 (28.6%)

Absolute difference
2.2% (95% Cl, -14.7 to 19.1)
Exact P=0.84

Presented By Stacy Moulder at 2018 ASCO Annual Meeting


Presenter
Presentation Notes
the investigators of this trial looking at homologous recombination in several ways. And what this study demonstrated is that by comparing BRCA methylation, or BRCA mRNA levels, or even homologous recombination deficiency as measured by a myriad assay, they were not able to detect the same benefit for platinum-based therapy in these tumors compared to docetaxel, as had been seen in the BRCA1 and 2 associated tumors 
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INTNBC — May suggest sensitivity to immune directed therapies

v Higher PD-L1 expression in TNBC than non TNBC

4

v" Robust presence of tumor infiltrating lymphocytes (TILs) in the

Immunomodulatory subtype

= High TILs are an independent predictor for pCR/ response to

chemotherapy

= High TILs are associated with increased PD-1expression

v" TNBC might have a higher mutational load than other breast cancer

subtypes that can produce neoantigents

Ibrahim E et al, Br Ca Res Treat, 2014; Denkert C et al, JCO, 2010, 2014, 2015 29
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4 PD-1 and PD-L1

Median # Ageni(s) ORR Median
prior lines duration
therapy (95% CI) response

(range)

KEYNOTE-012 . Pembro
(NCT01848834) (0-9)

KEYNOTE-086 A (>1 prior therapy)= 170 NR Pembro 5% 6.3 mths
(NCT02447003)

B (1+ line, PD-L1+)= 52 0 23% 8.4 mths

Javelin 58 2 Avelu 5.2% 5.9 mths

(1-6)

m 54 (evaluable=21) NR Atezo 19% NR
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different studiesuse different cut-offs PD-L1 [? status ?] that [? used ?] different antibodies. Response rates were generally less than 20%. 
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Pembrolizumab in the TNBC group Q
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Nanda, SABCS 2014, JCO 2016
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16One of the reasons that there is an interest in continuing to develop these drugs is that patients who do achieve response actually have durable responses. This is an example, as noted in the KEYNOTE-012 study, which was published by Rita Nanda. And this is markedly different than the responses that we tend to see tochemotherapy, which in later stages of the disease or after multiple treatments tend to be very short lived 
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Nab-Paclitaxel + anti-PD-L1 (atezolizumab)

Change ln Sum of Lrgest Dinmmters From Bameline, %

Bh8 b

Charge In Som of Lamgent Dlamatens From Baaling

?lﬁll%llbliulal;ulglsll?l$

ys88é

Combination Immune and
Chemotherapy in TNBC

Eribulin + anti-PD-1 (pembrolizumab)
1st line Patients

Ettbiéorsce

Trm on Shedy (o)

/,2""[23“' line Patients

ORR 34.4% 41.2% 27.3%

CBR 40.6% 47.1% 36.4%
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> Atezolizumab + nab-Paclitaxel

4

Confirmed ORR 66.7% 25% 28.6% 41.7%
(95% CI)* (29.9, 92.5) (3.2,65.1) (3.7, 71.0) (22.1, 63.4)
88.9% 75.0% 42.9% 70.8 %
ORR (95% CI)®
( ) (51.7, 99.7) (34.9, 96.8) (9.9, 81.6) (48.9, 87.4)
CR 11.1% 0 0 4.2%
PR 77.8% 75.0% 42.9% 66.7%
SD 11.1% 25.0% 28.6% 20.8%
PD 0 0 28.6% 8.3%
*Nab-paclitaxel 953% [— D0/ uEE. |

Adams et al, ASCO 2016

*Forrero-Torres, Clinical Cancer Res, 2015
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02But I want to caution the audience because although these response rates seem promising, if we look at what we would see with nab-paclitaxel alone, these response rates are similar, and, of course, these are very small numbers of patients. So the response rates may change. So I think it's very important that we continue to support the randomized trials of immunotherapy in combination with chemotherapy. And we should hold off on treating patients, even though these drugs are commercially available, for the treatment of other cancer types until we have the results of those larger randomized trials.



IMpassion130: Biomarker Analysis in TNBC Patients
Receiving Frontline Atezolizumab + Nab-Paclitaxel

v International, randomized, double-blind phase Il studyl'-]

Stratified by prior taxane use, liver metastases, and PD-L1 expression on IC

metastatic or unresectable locally R Until PD or

advanced triple-negative breast \ Placebo + Nab-Paclitaxel* ~ unacceptable toxicity
cancer (n — 451)
(N = 902)

*Prior chemo in curative setting permitted if tx-free for > 12 mos. 840 mg IV Q2W. ¥100 mg/m?2 IV on D1, 8, and 15 of 28-day
cycle.

= Coprimary endpoints: PFS, OS in ITT population and PD-L1+ subgroup (= 1% on
tumor infiltrating IC)!!

= Exploratory analysis: efficacy by PD-L1 expression on TC, intratumoral CD8+ T-
cells, sTILs, BRCA1/2 status!?

1. Schmid. NEJM. 2018;379:2108. 2. Emens. SABCS 2018. Abstr GS1-04.
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Presentation Notes
IC, immune cell; ITT, intent to treat; PD, progressive disease; sTIL, stromal tumor-infiltrating lymphocyte; TC, tumor cell; TNBC, triple-negative breast cancer.

Next, we discuss an immunotherapy trial—phase III IMpassion130. The positive results of primary analysis were previously presented at ESMO 2018[11] and subsequently published in the New England Journal of Medicine[12] showing that atezolizumab, when added to nab-paclitaxel, prolonged PFS in patients with metastatic triple-negative breast cancer. At SABCS 2018, exploratory biomarker analyses were provided wherein efficacy was assessed by PD-L1 expression on tumor cells, intratumoral CD8+ T-cells, stromal tumor‑infiltrating lymphocytes (sTILs), and BRCA1/2 mutation analysis.[13] 
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4 IMpassion130: PFS by PD-L1 Expression

)

PD-L1 IC Positive PD-L1 IC Negative
30 Median, mos (95% CI) 7.5(6.7-9.2) 50(3.8-56) 5.6 (55-73) 5.6(54-7.2) |
HR (95% CI) 0.62 (0.49-0.78); P < .0001 0.94 (0.78-1.13); P = .5152 |
P value* .0055
§ 60+ *For interaction (treatment x PD-L1 IC).
e . S
L
o
40+ — Atezolizumab + nab-P (PD-L
— Atezolizumab + nab-P (PD-L1 |
— Placebo + nab-P (PD-L1 IC+)
20+ Placebo + nab-P (PD-L11C-)
0- 1 1 1 1 1 1 || I ] ] .I 1
0 3 6 9 12 15 18 21 24 20 30 33

Emens. SABCS 2018. Abstr GS1-04. P
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>
)

0S (%)

100 +

804

60-

40-

IMpassion130:0Sby PD-L1 Expression

- PD-L1 IC Positive PD-L1 IC Negative

Median, mos 25.0 585 18.9 18.4
(95% CI) (22.6-NE) (13.1-19.3) (15.5-22.0) (16.4-24.7)
HR (95% CI) 0.62 (0.45-0.86); P = .0035 1.02 (0.79-1.31); P = .9068

P value* .0178

*For interaction (treatment x PD-

— Atezolizumab + nab-P (PD-L1 IC+)

204 — Atezolizumab +nab-P (PD-L11C-) I

— Placebo + nab-P (PD-L1 IC+)
—— Placebo + nab-P (PD-L11C-)

6 9 12 15 18 21 24 27 30 33 36

O-
) -

Emens. SABCS 2018. Abstr GS1-04.

29



TNBC AR luminal type o

v' Seems to be hormonally regulated, clustering closer to
estrogen receptor (ER)—positive/progesterone receptor
(PgR)—positive disease, despite lacking expression of

these receptors

v Growth of this subtype is thought to be driven by
signaling through the androgen receptor (AR)

v' AR-expressing TNBC cell lines and in vivo models have
demonstrated growth activation by AR stimulation and

decreased growth by AR antagonists

30
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Close to 10-15% of TNBC. Substantial preclinical evidence suggests that this is a targetable pathway in these patients. 


Enzalutamide for the Treatment of Androgen Receptor—

Expressing Triple-Negative Breast Cancer

N

Table 2. Clinical Benefit
Benefit Evaluable Subgroup (n = 78) ITT Population (N = 118)

CBR16

No. 26 29

% (95% CI) 33 (23 to 45) 25 (17 to 33)
CBR24

No. 22 24

% (95% Cl) 28 (19 to 39) 20 (14 to 29)
CR or PR

No. 6 7

% 8 6
Abbreviations: CBR16, clinical benefit rate at 16 weeks; CBR24, clinical benefit
rate at 24 weeks; CR, complete response; ITT, intent-to-treat; PR, partial response.

Traina T et al JCO, 2018

A

100
90 1
80 1
70 1
60 1
50 1
401
301
20
10

Overall Survival (%)

T T
0 5 10

No. atrisk 118 108 95 82 70 65 61
Time (weeks) 0 8 16 24 33 41 49

100 4
90 1
80 1
70 ]
60 1
50 -
401
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201
10

Overall Survival (%)

T
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6164

T
20

Time (months)
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T T
0 5 10

No.atrisk 78 71 67 62 55 52 48
Time (weeks) 0 8 16 24 33 41 49

T
15

3835
6164

20
Time (months)

28 22
85 102

T
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T T T
30 35 40

21 13 4 2 0
124 136 148 160 172
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44Now what about targeting the AR receptor? I only touch briefly on this. Many years ago, Tiffany Traina and others showed some modest activity with bicalutamide. Building on that, they showed some improved activity with enzalutamide, which we know is a much more potent AR receptor antagonist.
2 conhorts ITT and evaluable with greater than 10% AR. The clinical benefit rate was higher in the patients with higher expression of the androgen receptor 
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4 PISK/AKT pathway
\

v" One of the most frequently
altered pathways in breast
cancer and is key for survival
and growth of tumors

v' AKT can be activated by

= |oss of function of negative
regulators (ie PTEN)

= Gain of function of positive
regulators (PI3K, AKT,
HER2)

Toker A. Cell 2017



Presenter
Presentation Notes
45Now what about targeting the [? PI3/AKT ?] pathway in triple negative? Many years ago, the TCGA told us that up to 50% of these patients have aberrations in this pathway. 
Metaplastic breast cancer is a aggressive form of triple negative breast cancer thatwe've known for a while has higher levels of or high rates of aberrations in the PI 3-kinase pathway 
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4 Lotus: Ipatasertib with paclitaxel

)

100~ —— Ipatasertib litaxel (n=62) .
—ptebo;lu?:;meﬁ:..(gz) Ipatasertib Placebo +
£ 80~ 400 mg daily + | paclitaxel
-g paclitaxel
g 60- (n=62) (n=62)
'g - Progression/deaths, n
_ g 39 (62.9 45 (72.6
§ 207 Stratified HR 0-60 (95% €1 0:37-0.98) (%) (629} LF2.6)
Log-rank p=0-037 :
0 . N - - T - - T , Median PFS, months 6.2 4.9
0 2 4 6 8 10 12 14 16 18
Number at risk HR 0.60
(number censored) ]
patasertibpluspaclitaxel 62 50(4) 31(9) 22(13) 14(15) 11(15) 6(19) 201 122) 0(23) 95% CI 0.37 to 0.98;
Placeboplus paclitaxel 62 43(3) 23(12) 13(12) 10(12) 6(13) 3(14) 0(17) P=0.037

Kim et al Lancet Oncol, 2017 s
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11:16The LOTUS trial was a very interesting study that was published looking at the Akt inhibitor ipatasertib combined with paclitaxel. So this was a double-blind placebo trial that looked at progression-free survival asthe primary endpoint. And this was statistically significant, as you can see on the slide, though notably the advantage was around a month, so not so clinically interesting.
11:45But they also looked at a subset of patients who had PI 3-kinase pathway aberration. And in this group of patients, again, there was a statistically significant improvement in response. But this was much higher, at a rate of almost four months, so certainly, this is of interest in this subset of patients.  


OS Update on Lotus Trial

OSin the ITT population PBO + PAC  IPAT + PAC

(n=62) (n=62)

— PBO + PAC (n=62)

0S events, n (%) 35 (56) 33 (53)
: PR 18.4 23.1
100 - Median OS, months (95% Cl) (15.1-29.1) (18.6-28.1)
o Stratified: 0.62 (0.37-1.05)
SRl L) Unstratified: 0.77 (0.48-1.25)
80 - l-year OS rate, % (95% Cl)  70(58-81) 83 (73-93)
S 60-
1]
E . :
5 407 i :
’ | : LIL_
20-] — IPAT + PAC (n=62) ; ;

18.4
0 I I I T I I I I I - I I I T 1

0 2 4 ) 8 10 12 1|4 1|6 18 20 22 24 26 28 30 32

Time (months)
No. of patients at risk

IPAT + PAC 62 60 58 54 53 51 46 44 37 31 25 20 15 10 6
PBO + PAC 62 59 57 55 50 43 41 38 22 24 19 16 1 6 2 1

presentep 4 2018 ASCO o o PRESENTED BY: f
requi .

ANNUAL MEETING
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4 Antibody drug conjugates

N

S

antibody

‘4

drug

Monoclonal antibody specific
for a tumor antigen with

little/no expression on normal
cells

Linker that is stable in
circulation but releases the
cytotoxic agent in target cells

Potent cytotoxic agent designed
to induce target cell death
when internalized and released

/
¢
y
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I want to close with what I think is probably the most exciting and most well-tolerated therapy that is being developed in triple negative is looking at the antibody-drug conjugates. I think we're all quite familiar with the mechanism of action of TDM 1. What we want to do is we have a lot of potent  chemotherapies, but we have a hard time delivering them so similar to what we did in TDM-1 


> odl

> Sacituzumab Govitecan
\

v Anti Trop-2 antibody

v' Trop-2 expressed in up to 80%
of TNBC

v’ Linked to SN-38 (active
metabolite of irinotecan
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TROP2 is expressed in over 80% of triple negative breast cancers. What is it linked to? It's linked to SN-38, which is the active metabolite of irinotecan which has good responses in heavily pretreated patients but at the expense of higher toxicity. 


Response and Survival among 108 Patients with Metastatic
> Triple-Negative Breast Cancer.

)

A Change in Tumor Size B Patients with Objective Response
90+ : :
Progression Stable M Partial B Complete
704 of disease disease response response

50

ed
?

e e e e R R o= o o o o o o o i e e e e S A R e A e A AR A R RS

Individual Patients
I “

B Complete response '
W Partial response
—» Ongoing response after data cutoff

-70-
-90-

Onset of response

Fo T

r 1) 1 1 T I T T % T T T T T T 1
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

-110 Treatment Duration (mo)

S
~
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g 3 503
| TI | : 1
=
iilj

A Bardia et al. N Engl J Med 2019;380:741-751.
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Figure 1. Response and Survival among 108 Patients with Metastatic Triple-Negative Breast Cancer. Panel A shows a waterfall plot of the best percent change from baseline in the sum of the diameters of the target lesions (longest diameter for non-nodal lesions and short axis for nodal lesions). In 3 patients (2 with stable disease and 1 with progressive disease) (asterisks), the best percent change was zero. The dashed lines at 20% and −30% indicate progressive disease and partial response, respectively, according to Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1. Additional details are provided in the Results section in the Supplementary Appendix. Panel B shows a swimmer plot of the objective responses (according to RECIST, version 1.1) from the start of treatment to disease progression, as determined by local assessment. At the time of the analysis, 6 patients had a continuing response. The vertical dashed lines show the response at 6 months and 12 months, which are clinically meaningful end points for patients with metastatic triple-negative breast cancer. Panel C shows a Kaplan–Meier analysis of progression-free survival among the 108 patients.
we've seen in a while. You can see here a lot of patients responded, who had two complete response rates. And these responses were sustained. And this led to the breakthrough designation by the FDA.  



a Duration of Treatment with Sacituzumab Govitecan-hziy and
> with the Last Previous Therapy in the 108 Patients with
’ Metastatic Triple-Negative Breast Cancer.

M Receipt of last previous therapy M Receipt of sacituzumab govitecan-hziy  » Continuation of treatment

Months

A Bardia et al. N Engl J Med 2019;380:741-751.
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he median duration of treatment with sacituzumab govitecan-hziy (5.1 months) was approximately twice that with the previous anticancer treatment (2.5 months); this highlights the clinical activity and lack of cross-resistance with this antibody–drug conjugate
Figure 2. Duration of Treatment with Sacituzumab Govitecan-hziy and with the Last Previous Therapy in the 108 Patients with Metastatic Triple-Negative Breast Cancer. Asterisks indicate patients who received therapy for only 1 day. The vertical dashed lines at 6 months and 12 months show the clinically meaningful end points for patients with metastatic triple-negative breast cancer. When the month and year were available, a missing start date was imputed as the 15th of the month, and a missing end date was imputed as the last day of the month.


« Conclusions

« TNBC is a very heterogenous disease: no single target

* Platinum chemotherapy may have a role for some
MTNBC, but not all

 PAPR inhibition is a therapeutic option in BRCA carriers

In the metastatic setting

 New promising approaches including immunotherapy,

TKI, and antibody drug conjugates

 Need for better biomarkers to be used at the clinic for

better selection of patients and treatment options.

39



Triple Negative
Breast Cancer:
Still Jurassic
Park?

YOU CAN
REWRITE DNA ON THE
FLY, AND YOU'RE USING
IT TO TURN PEOPLE INTO
DINOSAURS?Z BUT WITH TECH
LIKE THAT, YOU COULD
CURE CANCER!

BUT I
DON'T WANT TO 4
CURE CANCER. T WANT |
TO TURN PEOPLE INTO / 4
DINOSAURS.
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