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Presenter
Presentation Notes
Chemotherapy has been the standard of care for patients with TNBC in the adjuvant, neoadjuvant, and metastatic setting
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Doxorubicin Paclitaxel Cyclophosphamide

CMF

Presenter
Presentation Notes
Chemotherapy has been the standard of care for patients with TNBC in the adjuvant, neoadjuvant, and metastatic setting
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Presenter
Presentation Notes
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

Presenter
Presentation Notes
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 



BRCA and PAPR inhibition

10

Presenter
Presentation Notes
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.



OlympiAD: BRCA TNBC or HR+

OlympiAD study design

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

Presented By Mark Robson at 2017 ASCO Annual Meeting

Presenter
Presentation Notes
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. 



Talazoparib

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

14

Presenter
Presentation Notes
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



Pathologic Results: RCB

15

Presenter
Presentation Notes
And we see 53% of patients with complete path response 



Adjuvant PARPi in BRCA+ TNBC: Olympia 

16

Presenter
Presentation Notes
There are also some studies using olaparib in the adjuvant setting in patient with gBRCA that are undergoing.



Parp inhibition in BRCA1+ and Sporadic

17

Clinical data to date: BRCA not encouraging 
in sporadic TNBC

Presenter
Presentation Notes
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.



Platinum in TNBC: What we know

 Cisplatin had 47% response rate in first line metastatic 

breast cancer reported by Segal et al (JCO 1988)

 Use was replaced by taxanes, mostly due to concerns 

with toxicities

 Regain interest, especially in TNBC due to DNA 

crosslinking mechanism of action

 Great responses in TNBC in the neoajuvant setting and 

in BRCA carriers

18
Sledge et al, JCO 2008; Silver et al JCO 2010; Gronwold et al, ASCO 2009

Presenter
Presentation Notes
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

19

Presenter
Presentation Notes
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?



Carboplatin in Metastatic Setting: TNT Trial

Presented By Stacy Moulder at 2018 ASCO Annual Meeting

Presenter
Presentation Notes
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

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 



Immunomodulatory PD-1

 Higher PD-L1 expression in TNBC than non TNBC

 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 

inTNBC – May suggest sensitivity to immune directed therapies 

 TNBC might have a higher mutational load than other breast cancer 

subtypes that can produce neoantigents

22Ibrahim E et al, Br Ca Res Treat, 2014; Denkert C et al, JCO, 2010, 2014, 2015 



PD-1 and PD-L1 

23

Presenter
Presentation Notes
different studiesuse different cut-offs PD-L1 [? status ?] that [? used ?] different antibodies. Response rates were generally less than 20%. 



Keynote 012: 
Pembrolizumab in the TNBC group

24
Nanda, SABCS 2014, JCO 2016 

Presenter
Presentation Notes
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 



Combination Immune and 
Chemotherapy in TNBC

25



Atezolizumab + nab-Paclitaxel

26
Adams et al, ASCO 2016
*Forrero-Torres, Clinical Cancer Res, 2015 

*Nab-paclitaxel 53% l--------22%--------l

Presenter
Presentation Notes
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

 International, randomized, double-blind phase III study[1,2]

Patients with previously untreated* 
metastatic or unresectable locally 
advanced triple-negative breast 

cancer 
(N = 902)

Until PD or 
unacceptable toxicity

Atezolizumab† + Nab-Paclitaxel‡

(n = 451)

Placebo + Nab-Paclitaxel‡

(n = 451)

1. Schmid. NEJM. 2018;379:2108. 2. Emens. SABCS 2018. Abstr GS1-04. 

*Prior chemo in curative setting permitted if tx-free for ≥ 12 mos. †840 mg IV Q2W. ‡100 mg/m2 IV on D1, 8, and 15 of 28-day 
cycle. 

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

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

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

Presenter
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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IMpassion130: PFS by PD-L1 Expression

Emens. SABCS 2018. Abstr GS1-04. 
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IMpassion130:OSby PD-L1 Expression

Emens. SABCS 2018. Abstr GS1-04. 



TNBC AR luminal type
 Seems to be hormonally regulated, clustering closer to 

estrogen receptor (ER)–positive/progesterone receptor 

(PgR)–positive disease, despite lacking expression of 

these receptors

 Growth of this subtype is thought to be driven by 

signaling through the androgen receptor (AR)

 AR-expressing TNBC cell lines and in vivo models have 

demonstrated growth activation by AR stimulation and 

decreased growth by AR antagonists 
30

Presenter
Presentation Notes
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

31Traina T et al JCO, 2018

Presenter
Presentation Notes
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 



PI3K/AKT pathway

32

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

 AKT can be activated by
 Loss 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 



Lotus: Ipatasertib with paclitaxel

33
Kim et al Lancet Oncol, 2017

Presenter
Presentation Notes
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

34



Antibody drug conjugates

35

Presenter
Presentation Notes
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 



Sacituzumab Govitecan

 Anti Trop-2 antibody
 Trop-2 expressed in up to 80% 

of TNBC
 Linked to SN-38 (active 

metabolite of irinotecan

36

Presenter
Presentation Notes
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. 



A Bardia et al. N Engl J Med 2019;380:741-751.

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

Presenter
Presentation Notes
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 Bardia et al. N Engl J Med 2019;380:741-751.

Duration of Treatment with Sacituzumab Govitecan-hziy and 
with the Last Previous Therapy in the 108 Patients with 

Metastatic Triple-Negative Breast Cancer.

Presenter
Presentation Notes
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 conjugateFigure 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.
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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. 



Triple Negative 
Breast Cancer: 
Still Jurassic 

Park? 
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