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#LearnACI

I will be discussing non-FDA approved indications during my presentation.



Prognostic and chemotherapy response predictive 
role of immune infiltration in breast cancer

American Cancer Society 2020.
#LearnACI

1. High levels of immune infiltration in breast cancer are associated 
with (i) better prognosis regardless of therapy, and with (ii) higher 
chemotherapy sensitivity.

2. Due to the highly correlated presence of immune cells, and co-
expression of a large number of immune-related genes, there are 
many different immune markers that show similar prognostic or 
predictive values.

C Denkert et al. J Clin Oncol 28:105-13, 2010

Are the immune 

cells cause the 

good prognosis 

or this is a mere 

association? 



Immuno-oncology trial landscape of in breast cancer

#LearnACI
F Esteva et al. Lancet Oncol 2019; 20: e175-86

We can only discuss a few seminal trials to illustrate major advances and highlight consistent emerging themes in 
these results.



#LearnACI

What have we learned from randomized 
neoadjuvant immune checkpoint inhibitor trials in 

early stage breast cancer (mostly TNBC)?

I-SPY2  (+)
KN-522 (+)

Impassion 031 (+)
GeparNuevo (n.s. trend)

NeoTrip-aPDL (-)



#LearnACI

I-SPY2 Adoptively Randomized Phase II Neoadjuvant (preoperative) Trial: 

Pembrolizumab + paclitaxel and Durvalumab/olaparib + paclitaxel arms versus 

chemotherapy

Adding pembro or durvalumab + 
oleparib to paclitaxel increased 

pathologic complete eradication 
of the cancer from the breast and 
lymph nodes (pCR) in TNBC and 

also high risk ER+ breast cancers.

Historically, patients 

with pCR had 

excellent long term 

survival!
(D. Yee et al. JAMA Onc. 

6:1355-62, 2020)



#LearnACI

Benefit from IO 
therapy is seen in 

both PDL-1 positive 
and negative patients

P. Schmid et al.  New Eng J Med. 382:810-21, 2020

The KN-522 (pembrolizumab) and IMpassion-031 (atezolizumab) randomized trials 
confirmed that immune checkpoint inhibitors increase pathologic complete response 
(pCR) rates in early stage triple negative breast cancer (TNBC)

KN-522 trial 

Impassion-031 trial

Presented by N Harbeck at ESMO 2020 and published on-line The Lancet, September 20, 2020 



#LearnACI

P. Schmid et al.  New Eng J Med. 382:810-21, 2020

Immunotherapy related adverse events  in KN522



#LearnACI

1. Four randomized trials demonstrated statistically significant increase in pCR rate with inclusion of a 
checkpoint inhibitor with chemotherapy. 

2. One randomized Phase II trial, Geparnuevo (durvalumab) showed a 9% improvement in pCR that has not 
reached statistical significance. 

3. One trial neoTRIP-aPDL1 (atezolizumab)demonstrated no improvement in pCR. 

4. pCR rates are higher in PDL1+ cancers in both arm, PDL1 expression does not define the population that 
selectively benefits from IO therapy in the neoadjuvant setting

Summary of results in early stage TNBC

As of October 2020, there is no FDA approved IO agent as neoadjuvant therapy for breast cancer.



#LearnACI

What have we learned from metastatic immune 
checkpoint inhibitor trials in TNBC ?

Keynote 119 (single agent pembrolizumab)
IMpassion 130 (atezolizumab + nab-paclitaxel)

Keynote 355 (pembrolizumab + paclitaxel/nab=paclitaxel, or gem/carbo)
Impassion 131 (atezolizumab + paclitaxel)



#LearnACI

In metastatic TNBC, benefit from immune checkpoint 
therapy requires PDL-1 expression

KN-119 trial (N=622)

Presented by J Cortes at ESMO 2019

KN119 has not met its primary endpoints in the CPS >10 and CPS>1 populations but demonstrated increasing benefit from 

single agent pembrolizumab as 2st or 3nd line therapy for mTNBC as PD-L1 expression increased.



#LearnACI

Impassion-130: Phase III trial of Atezolizumab + nab-paclitaxel versus 
placebo + nab-paclitaxel as first line therapy for metastatic TNBC

Schmid P et al. New Eng J Med 379:2108-21, 2018

On March 8, 2019, the FDA approved atezolizumab in combination with nab-paclitaxel patients with unrespectable locally 

advanced or metastatic TNBC whose tumors express PD-L1 ≥ 1% by the VENTANA PD-L1 (SP142) Assay*.

Impassion-130 trial (N=622)

*Expected benefit varies by type of PDL-1 IHC assay; not all assays identify the population that benefits from IO therapy equally accurately!
Rugo HS et al. Ann Oncol. 2019;30(suppl_5):v851-v934.



#LearnACI

The KN-355 trial of pembrolizumab + chemotherapy versus placebo 
+ chemotherapy as first line therapy for metastatic TNBC showed 
very similar results to Impassion-130

aPembrolizumab 200 mg intravenous (IV) every 3 weeks (Q3W)
bChemotherapy dosing regimens are as follows:

Nab-paclitaxel 100 mg/m2 IV on days 1, 8, and 15 every 28 days
Paclitaxel 90 mg/m2 IV on days 1, 8, and 15 every 28 days
Gemcitabine 1000 mg/m2/carboplatin AUC 2 on days 1 and 8 every 21 days

cNormal saline
dTreatment may be continued until confirmation of progressive disease
CNS=central nervous system; ECOG=Eastern Cooperative Oncology Group; 
PD-L1=programmed death ligand 1; R=randomized; TNBC=triple-negative breast cancer

KN-355 trial (N=847)

Pembrolizumab is not FDA approved for the treatment of 

metastatic TNBC as of October 2020

J. Cortes et al. J Clin Oncol. 2020;38(suppl 15; abstr 1000)



#LearnACI

Impassion-131; a negative trial; Atezolizumab + paclitaxel versus 
placebo + paclitaxel as first line therapy for metastatic TNBC

(N=651)

Presented by D Miles at ESMO 2020

Does the choice of chemotherapy drug, paclitaxel (require steroid premedication) versus nab-paclitaxel (no steroids), or differences in patient population, or 
“bad luck” (small sample size) account for the negative result?
1. KN-355 showed benefit with both paclitaxel or nab-paclitaxel.
2. In general IO agents show synergy with a broad range of chemo drugs in multiple disease types.
3. Pembrolizumab or durvalumab were synergistic with paclitaxel in 3 neoadjuvant trials that all used steroid premedication.



Impassion-131 efficacy within clinical patient subsets

Presented by D Miles at ESMO 2020



#LearnACI

Additional rare biomarkers that can identify breast 
cancer patients who could benefit from 

immunotherapy

• Microsatellite instability (FDA approved indication)

• Hight Tumor Mutation Burden (FDA approved indication)



Microsatellite Unstable (MSI high by IHC) Cancers 

and Pembrolizumab Response

On May 23, 2017, the FDA approved pembrolizumab for patients with metastatic, microsatellite instability-

high (MSI-H) or mismatch repair deficient (dMMR) solid tumors, …..regardless of histology

0.6% of breast 
cancers are MSI high  
(10% in endometrial, 
5% in colorectal).



#LearnACI

Clinical Outcome in KEYNOTE-158 single agent pembrolizumab 

trials by Tumor Mutation Burden (TMB)

On June 17, 2020, the FDA approved pembrolizumab as a monotherapy for the treatment unresectable 

or metastatic solid tumors with High-TMB by the Foundation One CDx test, that have progressed 

following prior treatment and who have no satisfactory alternative treatment options,….histology 

agnostic indication……

A. Marabelle, et al. Annals Onc, 30:v477-v478, 2019

FDA label: https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/125514s066lbl.pdf



Single agent pembrolizumab in the TMB-high (>10 mut/MB by 
F1CDx) metastatic breast cancer in the TAPUR trial

#LearnACI

A.S. Alva et al. J Clin Oncol, 37 (no. 15_suppl): 1014-1014

ASCO TAPUR metastatic breast cancer (N=28)

R.S.P. Huang et al. The Oncologist, published on-line Sept 1, 2020 

PDL-1 IHC expression and TMB (>10 mut / MB) 

in the Foundation Medicine database



Conclusions

• Immune checkpoint inhibitors added to standard of care neoadjuvant chemotherapy increase 
pathologic complete response in TNBC, and  in some ER+ cancers (less data).

• In the neoadjuvant setting, PDL-1 expression is not required for benefit from these drugs.
• Currently, there is no immune checkpoint inhibitor approved for neoadjuvant use in breast 

cancer by the US FDA.

• In metastatic TNBC, PDL1 IHC positivity is required for benefit from pembrolizumab (KN119, 
KN355), atezolizumab (Impassion-130) and  durvalumab (Safir02).

• Atezolizumab plus nab-paclitaxel is approved by the FDA as first line therapy for PD-L1 
positive metastatic TNBC based on the Impassion 130 trial results.

• KN355 trial demonstrated similar results as Impassion 130 but pembrolizumab is not (yet) 
approved for PDL1+ metastatic TNBC

• Pembrolizumab is approved as single agent therapy for cancers regardless of histologic status 
with high tumor mutation burden or microsatellite instability.

#LearnACI


