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BREAST CANCER DISPARITIES IN LOUISIANA



BREAST CANCER SUBTYPES



TRIPLE NEGATIVE BREAST CANCER (TNBC): IMMUNOGENIC TUMOR

• Breast cancer has traditionally been considered a non-immunogenic tumor

• However, multiple studies have shown that TNBC can stimulate the immune 
system

• Compared with luminal breast cancer, TNBC has:

• higher tumor mutational burden (TMB)

• leads to synthesis of  “neoantigens” which are recognized by APC

• elevated levels of PD-L1 expression 

• increased levels of tumor infiltrating lymphocytes (TILs) in the tumor 
microenvironment—TIL infiltrate have high expression of PD-1 

• TILs are associated with higher rates of pCR to neoadjuvant 
chemotherapy and efficacy to immunotherapy 



IMMUNOTHERAPY USE IN TREATMENT OF TNBC

• The use of targeted therapy in TNBC has been limited

• However, the higher immune response noted in TNBC makes immunotherapy 
a rational option to address this unmet need

• Promising immunotherapy options for treatment of TNBC include

• Immune checkpoint (IC) inhibitors

• PD-1/PDL1 and cytotoxic T-lymphocyte-associated antigen (CTLA-4) are the 
primary immune checkpoint blockades

• Adoptive T-cell immunotherapy

• Tumor vaccine immunotherapy

• The combination of immunotherapy with other treatments such as 
chemotherapy



EVOLUTION OF IMMUNOTHERAPY IN TREATMENT OF TNBC

• 1st wave:  immunotherapy monotherapy

• Showed antitumor activity with modest results in advanced disease

• 2nd wave:  immunotherapy in combination with chemotherapy

• Chemotherapy can increase release of tumor antigens, alter tumor 
microenvironment, upregulate PD-L1 expression—increase immunotherapy 
effectiveness

• 3rd wave:  immunotherapy with targeted therapies

• Keylynk-009: olaparib+pembrolizumab vs chemotherapy 
(carboplatin/gemcitabine) + pembrolizumab after initial treatment with 
chemo+pembro

• ASCENT trial which lead to approval of the antibody-drug conjugate 
sacituzumab govitecan as 3rd line or greater in mTNBC



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab monotherapy in mTNBC (KEYNOTE-012, June 2017)-Phase IB 

• Showed similar antitumor activity and manageable toxicity profile 

• ORR 18.5%, SDR 25.9%, PR 14.8% and CR 3.7% 

• Pembrolizumab as ≥2nd line in mTNBC (KEYNOTE-086, March 2019)-Phase II

• After anthracyclines & taxanes for up to 2 years

• ORR in PD-L1+ 4.7%, SDR 20.6%, PR 4.1% and CR 0.6% with DOR 6.3 mo

• Pembrolizumab monotherapy in mTNBC (KEYNOTE-119, September 2019)-Phase III

• Compared to single agent chemotherapy in previously treated mTNBC (1-2 prior 
systemic treatments) stratified by PD-L1 status:  all pts vs CPS≥10 vs CPS≥20

• No OS with CPS≥10 but with CPS≥20, OS 14. 9 mo vs 12.5 (HR 0.58) with chemotherapy

• No PFS was observed

• Grade 3-5 AEs were 14% vs 36% with chemotherapy



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab + neoadjuvant chemotherapy in early stage II-III TNBC (KEYNOTE-173 & I-
SPY2 studies



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab + neoadjuvant chemotherapy in early stage TNBC (KEYNOTE-522, 
September 2017)-Ph2 Phase II

• Pembro improved pCR across all subgroups (64.8% vs 51.2%; p<0.001)
• Stage IIIA (66.7% vs 42.1%, Δ 24.6) and IIIB (48.6% vs 23.1%, Δ 25.6)

• N+ (64.8% vs 44.1%, Δ 20.6) vs N0 (64.9% vs 58.5%, Δ 6.3) 



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab + neoadjuvant chemotherapy (CT) in early stage TNBC

• Found PDL1 did not predict benefit to therapy

• Updates at SABC 2020 showed pembro + CT

improved PFS, ORR, durable CR and duration of 

response in tumor with CPS≥10 regardless of CT partner



TREATMENT-RELATED ADVERSE EVENTS WITH PEMBROLIZUMAB

• Updates at SABC 2020 showed pembro + CT improved PFS, ORR, durable CR and 
duration of response in tumor with CPS≥10 regardless of CT partner



KEYNOTE-522 INVESTIGATOR CONCLUSIONS



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab + chemotherapy in mTNBC (KEYNOTE-355, December 2020)-Ph III 

KEYNOTE-355 STUDY DESIGN



IMMUNOTHERAPY AGENTS APPROVED IN TNBC: PEMBROLIZUMAB

• Pembrolizumab + chemotherapy in mTNBC (KEYNOTE-355, December 2020)-Ph III 

• Untreated pts with inoperable disease or mTNBC

• nab-paclcitaxel, paclitaxel or gemcitabine with carboplatin vs placebo/chemotherapy

• Stratified by PD-L1 status: ITT vs CPS≥1 vs CPS≥10

• PFS statistically significant (9.7 vs 5.6, p=0.0012, HR 0.65) in those with CPS≥10

• Pembro effect increased in PD-L1 enriched population especially with paclitaxel (asymmetry of chemotherapy)

• No difference in grade 3-5 AEs (68% with pembro vs 67% placebo)

• Lead to pembrolizumab with chemotherapy as 1st line treatment option in mTNBC

• Updates at SABC 2020 showed pembro+CT improved PFS, ORR, durable CR and duration of 

response in tumor with CPS≥10 regardless of CT partner

• FDA granted accelerated approval of pembro+chemo in this setting in November 2020

• Updates at SABC 2021 final results demonstrated improved OS over placebo with CPS≥10 
reasonable cutoff to determine expected treatment benefit

• Note:  Different assays used to assess PD-L1



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB
• Have 3 phase III atezolizumab TNBC trials with similar designs, with the primary 

difference being the chemotherapy component:

• IMpassion130: Subjects receive either atezo + nab-paclitaxel or placebo + nab-
paclitaxel. 
• The four primary endpoints include PFS in PD-L1+ subjects, where the drug was most 

successful and the patient population for which the drug combo was 
ultimately approved.

• IMpassion131: Subjects receive atezo +paclitaxel or placebo + paclitaxel. 
• The study failed to hit PFS in the PD-L1+ population, the primary outcome and low-

hanging fruit of this trial (PFS in the intent-to-treat population follows). Unlike -130 
and -132, OS is not included as a primary endpoint.

• IMpassion132: This one is a bit of a free-for-all: as with -130 and -131, they’re 
enrolling previously untreated patients, but the primary endpoint is OS in the PD-
L1+ population (again, followed by OS in the ITT population). Patients randomized 

https://clinicaltrials.gov/ct2/show/NCT02425891
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-atezolizumab-pd-l1-positive-unresectable-locally-advanced-or-metastatic-triple-negative
https://clinicaltrials.gov/ct2/show/NCT03125902
https://clinicaltrials.gov/ct2/show/NCT03371017


IMMUNOTHERAPY AGENTS APPROVED IN TNBC: ATEZOLIZUMAB
• Atezolizumab monotherapy in mTNBC (Schmid et al, 2017)-Phase I 

• Safe and tolerable with antitumor activity in mTNBC especially as 1st line 

• OS 41% at 1 yr, 19% at 2 yrs and 16% at 3 yrs—10% of responders alive in 1 year

• PD-L1+ had higher ORR (12% vs 0%) and higher OS (10.1 mo vs 6 mo)

• Grade 3-5 AEs were 14% vs 36% with chemotherapy



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

• Atezolizumab + nab-paclitaxel in mTNBC (Impassion130, November 2018)-Phase III

• 1st line in mTNBC or unresectable locally advanced vs placebo+nab-paclitaxel

Schmid, P. et al, NEJM 2018
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IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

• PDL1 positivity predicts benefit of immunochemotherapy

• 1st line in mTNBC or unresectable locally advanced vs placebo+nab-paclitaxel

Schmid, P. et al, NEJM 2018



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

Schmid, P. et al, NEJM 2018; ASCO 2019



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

• Atezolizumab + nab-paclitaxel in mTNBC (Impassion130, November 2018)-Phase III

• After 12.9 mo followup:

• In ITT, immunochemotherapy increased PFS (7.2 mo vs 5.5 mo, HR 0.80, p=0.002), although 
no increase in OS (21.3 mo vs 17.6 mo, HR 0.84; p=0.08)

• PD-L1+ (IC≥1%), had improved PFS (7.5 mo vs 5.0 mo, HR 0.62, p<0.001) and OS  (25 mo
vs 15.5 mo, HR 0.62).

• At 18. month followup, OS 21.0 mo vs 18.7 mo in ITT (p=0.0777) and PD-L1+ group 
with OS 25.0 mo vs 18.0 mo (HR 0.71)

• Increased AEs leading to discontinuation in immunochemotherapy group (15.9% vs 8.2%)

• Final analysis agreed with interim findings of prolongation of PFS  (21.0 mo vs 15.5 mo) 
and OS in mTNBC subgroup with PD-L1+ but not in the ITT population

• Achieved FDA accelerated approval in March 2019 but company voluntarily withdrew



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

• Atezolizumab + paclitaxel vs placebo in mTNBC (IMpassion131; July 2021)-Phase III

• 1st line in unresectable locally advanced or mTNBC or ≥12 mo since neoadjuvant 
chemotherapy

Trial Design

Schmid, P. ESMO 2020



IMMUNOTHERAPY AGENTS APPROVED IN TNBC:  ATEZOLIZUMAB

• Atezolizumab + paclitaxel vs placebo in mTNBC (IMpassion131; July 2021)-Phase III

• Patient characteristics:

• 45% PD-L1-positive, 48% treated with taxanes, 31% with mTNBC, 27% with liver metastases

• Primary endpoint was PFS: NO difference in PFS in PD-L1+ group (5.7 mo vs 6 mo, HR 
0.82; p=0.20) or ITT population (5.6 mo vs 5.7, HR 0.86)

• NO benefit demonstrated in OS in either group

• Results divergent from what was seen in the IMpassion130 study

• 130 showed benefit with immunochemotherapy combination in PD-L1 positive group

• Divergence under investigation--?steroids with  paclitaxel; tumor heterogeneity; BRCA 
status



DIFFERENCES IN IMPASSION 130 AND KEYNOTE-355 TRIALS 

• Finding from these the IMpassion130 are similar to the KEYNOTE-355 results, which 
evaluated pembrolizumab and more chemotherapy backbones

• Both had similar designs and results are consistent

• However, PD-L1 biomarker assessment differed

• Need to identify most appropriate biomarker

• IMpassion130 used IC using SP142 assay 

while KEYNOTE-355 used different antibody that 

looked at combined staining on ICs and the tumor cells.

• KEYNOTE-355 also used several standard chemotherapy regimens whereas 
IMpassion130 used only nab-paclitaxel

• KEYNOTE-355 not designed to compare chemotherapy but last update showed trend of 
benefit with taxanes instead of gemcitabine/carboplatin with pembrolizumab



FUTURE DIRECTIONS IN USE OF IMMUNOTHERAPY IN TNBC

• The benefit of immunotherapy in mTNBC was shown in the PD-L1-positive subgroup 
of the IMpassion130 trial and several KEYNOTE trials

• However, PD-L1 is not ideal biomarker for patient selection in TNBC as has been shown 
in other cancers

• So urgent need to identify novel biomarkers that can predict response to immunotherapy

• Possible biomarkers

• Stromal TILs

• Genetic signatures

• TMB

• MSI-H/dMMR

• MHC class



BREAST CANCER DISPARITIES IN LOUISIANA



OUR SAVIOR:  PRECISION MEDICINE??

• In cancer care today, genomics is the predominant factor influencing  precision 
medicine

• However, our limited knowledge of cancer biology in racial and ethnic minorities 
diminishes the potential of precision medicine in these populations.

• Genomic data without the right context, can be very misleading and can be life-threatening

• THUS PRECISION MEDICINE DIDN’T SOLVE OUR DISPARITY PROBLEM AND IN 
MANY INSTANCES CAUSED IT TO WIDEN!!!
• As with many new medical treatments, there is inequity in access to care based upon 

socioeconomic status but also race
• even people of color with higher SES, still experience disparity in cancer care and thus outcomes 



The Role Ancestry in Addressing Cancer Disparities

“We use 'precision medicine’ to 
apply the right dose, 
of the right treatment, to the 
right patient at the right time.”



AR-TRIPLE NEGATIVE BREAST CANCER:
QUADRIPLE NEGATIVE BREAST CANCER (QNBC)

• TNBC represents ~15%-20% of breast cancers and 
is an aggressive subtype characterized by a 
poorer prognosis.
• Disproportionately affects young women of 

African descent
• TNBC is a highly heterogeneous group comprised 

of multiple independent molecular subtypes, 
underpinned by unique biologic pathways. 
• 15-30% of TNBC express the androgen receptor  

(AR)
• associated with a more favorable prognosis



AR NEGATIVE TNBC:  EMERGENCE OF
QUADRIPLE NEGATIVE BREAST CANCER (QNBC)



QNBC ASSOCIATED WITH BASAL-LIKE SUBTYPE



QNBC EXHIBIT BASAL-LIKE GENE SIGNATURE

Davis et al 2018

Clayton Yates PhD
Tuskegee University 



THE ROLE ANCESTRY IN ADDRESSING CANCER DISPARITIES—
SRR VS QUANTIFIED ANCESTRY
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TNBC/QNBC AND ANCESTRY 

Dean-Colomb et al, JCO 38:18, 2020



OUR SAVIOR:  ANCESTRY-DRIVEN PRECISION MEDICINE



OUR SAVIOR:  PRECISION MEDICINE??

• 6652 patients with breast cancer who were treated from 2014-2020 who had 
complete clinical and next-generation sequencing data in the AACR Project 
Genomics Evidence Neoplasia Information Exchange (GENIE).

• Black patients with metastatic breast cancer were less likely than their 
White counterparts to have actionable genetic variations.
• Underrepresentation of Black patients in CTs has made it more difficult to 

discover mutations that can be successfully targeted in Black patients
• This contributes to the poor outcomes observed in Black patients with 

breast cancer.

“As long as genome-wide association study populations are skewed toward 
predominately White and European patients, Dr Goel and colleagues argue, 
fewer actionable genomic variations will be discovered in minority 
populations, and treatment inequalities will persist.

• “We need to increase minority enrollment in precision oncology by increasing 
next-generation sequencing of both primary and metastatic breast cancer to 
potentially identify actionable mutations in diverse populations since studies have 
historically underrepresented Black and non-White breast cancer patients”.
• Although individual physicians cannot overhaul the majority of clinical trials alone, they 

can push for more sequencing of tumors in their minority patients.



THANK YOU!


