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Case study

• 66 y/o female

• PMH: IHD, DM, HTN 

• Family history: sister- BC (46 y/o), sister-CRC (55 y/o)

BRCA negative

• 5/2017: Dx TNBC T2N1 Rt breast
NA ddACT followed by Rt lumpectomy + ALND.
Pathology: breast- PCR ,1/5 LN involved 
RT-breast + lymphatic drainage
The patient was offered adjuvant Xeloda but refused …



Case study

• 8/2019: Presents w/ anemia and weakness

• Palpable mass Rt axilla 

• PET CT: FDG uptake Rt axilla and multiple liver 
findings suspected metastases

• Rt axilla biopsy:
IDC TN Ki67 80%



What next?

– PD-L1 in IC (SP142) ?

– PD-L1 as CPS (22C3) ?

– IC (SP142) + CPS (22C3) ?

– NGS ?



Population
Median OS, mo

HR (95% CI)
A + nab-P P + nab-P

PD-L1 IC+ 25.0 18.0 0.71 (0.54, 0.93)

PD-L1 IC− 19.7 19.6 0.97 (0.78, 1.20)
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IMpassion130: Comparison of OS 
in PD-L1+ and PD-L1− populations

Clinical cutoff date: January 2, 2019.

Dr Peter Schmid IMpassion130: Updated OS
http://bit.ly/2Q7ZiR8 
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Progression-Free Survival: PD-L1 CPS ≥10

Presented By Javier Cortes at TBD

KEYNOTE-355  - CPS>10 Vs CPS>1

*Prespecified P value boundary of 0.00111 not met*Prespecified P value boundary of 0.00411 met



Emens et al, SABCS 2019

IMpassion130

• No difference in 

magnitude of Atezo

effect with higher PD-L1 

expression 

• 1-5%

• 5% or more

KEYNOTE355

• CPS 10 better 

than CPS1

• ASCO 2020

Prevalence of PD-L1 IC subgroups 

59%27%

14%

IC2/3

PD-L1 IC–

(IC0)

59%

PD-L1 IC+

(IC1/2/3)

41%

IC1 IC0

The more the merrier ?

Emens et al, SABCS 2019
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Emens et al. SABCS 2019 



Progression-Free Survival: PD-L1 CPS ≥1

100 TC (10 pos.) ; 110 IC (11 pos.)

TPS
10%
pos. TC
all TC

CPS
21

pos. TC/IC
all TC

IC%

10%
pos. IC
all IC

ICA

1%
pos. IC area

Total tumor area

100 TC (10 pos.) ; 110 IC (11 pos.)

Pembrolizumab (TNBC)
KN-012; KN-086
Cutoff 1 /10/20

Atezolizumab (TNBC)
Impassion-130

Cutoff ≥ 1%

Durvalumab (TNBC)
GeparNuevo

Avelumab (TNBC)
JAVELIN

Heterogeneity of PD-L1 levels caused by different scoring systems

IC% = Immun cell (proportion) score (pos IC/all IC)*100
ICA = Immun cell (area) score (pos IC area/tumor area)*100

TPS  = Tumor proportion score = (pos TC/all TC)*100
CPS  = Combined pos. Score = ((pos TC+ pos IC)/all TC)*100

Courtesy Carsten Denkert

Heterogeneity of PDL1 levels caused by 
different scoring systems



PD-L1 positivity in untreated met TNBC (SP142)

IMpassion130 study: Emens et al, SABCS 2019

* Should we perform the test on the primary or on metastasis?

* If the primary is negative for PD-L1, should we also check the 

metastasis? 



Case study (Reminder(

• 8/2019: Presents w/ anemia and weakness

• Palpable mass Rt axilla 

• PET CT: FDG uptake Rt axilla and multiple liver 
findings suspected metastases

• Rt axilla biopsy:
IDC TN Ki67 80%

• PD-L1>1% (IC)



Case study

• 11/2019:  started Atezolizumab + Abraxane

• 6/2020: PET CT- CR  
Grade 2 neuropathy 
Dose reduction  (Abraxane) 

• When would you stop Chemo? 

6/20

10/19



Case study

• What if the patient was presented with brain metastases? 

• What do we know about immunotherapy in TNBC brain disease?

• Immunotherapy in Leptomeningeal TNBC? 

• Other new options? 



Immunotherapy in 
brain metastases 
(Melanoma, NSCLC)

Goldberg et al, Lancet Oncol 2016
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low TILs had a shorter OS than those with high TILs (log-

rank test, P = 0.131); the high/low cut-off point was the 

median percentage of TILs (Figure 4A). We next analyzed 

OS following the initial brain metastasis diagnosis 

according to the percentage of TILs in brain metastases by 

subtype (luminal HER2-negative, luminal HER2-positive, 

HER2-enriched, and TN); low TIL counts were associated 

with signific

a

nt ly shorter OS rates only in TN tumors (log-

rank test, P = 0.04) (Figure 4B).

DISCUSSION

In this study, we confirmed that brain metastases 

have fewer TILs compared to the primary breast tumors 

from which they arise. Our results are consistent with 

those of our previous study that compared the immune 

microenvironments of primary and metastatic breast tumors 

[15], and observed relatively fewer TILs in brain metastases 

compared to other metastatic sites. This may be attributed 

to the immune escape mechanisms of the tumor, as well as 

the discriminating immune environment of the brain. 

Generally, the number of TILs in primary breast 

tumors is a prognostic factor in primary TN breast cancers 

[7]: HER2-positive and TN breast cancers demonstrate 

a higher rate of existing brain metastases (17 and 15%, 

respectively) compared to 9 and 11% for luminal A and 

B breast cancers, respectively [2]. We previously showed 

that TN breast cancer patients had poorer OS than did 

patients with other subtypes after they developed brain 

metastases [3]. We surmise that this occurs because TN 

breast cancer has a higher degree of malignancy than 

do other breast cancer subtypes. This has prompted a 

major drive towards the discovery of effective molecular 

therapeutic targets for TN breast cancer. Our data suggest 

that patients with low TIL counts in brain metastases have 

poorer prognoses than those with high counts. A clinical 

trial to test the effects of PD-L1 inhibitors in patients with 

brain metastases from epithelial-derived tumors is ongoing 

(NCT02669914). 

In the present study, the expression levels of PD-

L2 and HLA class I increased while those of HLA class 

I decreased in primary tumors vs. brain metastases. The 

transformation of the components of the brain metastasis 

milieu is consistent with the results of a previous study 

that showed that PD-L1 expression, TIL counts, or both 

were decreased in brain metastases compared to paired 

primary lung tumors [16]. The correlation between  

PD-L1 and PD-L2 expression on tumor cells differ among 

tumor types [17]. In a previous study, PD-L2 expression 

was independently associated with improved clinical 

outcomes in patients with head and neck squamous cell 

carcinoma [18]. Therefore, it is important to consider the 

spatial and temporal heterogeneity of the tumor immune 

microenvironment and the discordance between PD-L1 

and PD-L2 expression in tumors when cancer patients are 

treated with PD-1 or PD-L1 inhibitors.

The proportions of the ‘adaptive immune resistance’ 

and ‘tolerance’ tumor types were lower in brain metastases 

Figure 1: Distribution of tumor-infilt rat ing lymphocytes (TILs) in primary tumors and brain metastases (A), and a comparison of TILs 

between primary tumors and brain metastases in 46 pair-matched cases (B).

Oncotarget103677www.impactjournals.com/oncotarget

were found to have brain metastases when firs t  di agnosed 

with breast cancer; the remaining patients were diagnosed 

with brain metastases subsequent to treatment for early 

or advanced breast cancer. We received 191 samples that 

included pair-matched samples of both the primary tumor 

and brain metastasis as well as brain metastasis samples 

only. Nine patients underwent 2 or more brain metastasis 

surgeries. We excluded 15 patients who received NAC 

because surgery specimens may contain a greater number 

of TILs after NAC administration than do specimens 

extracted before its initiation [9]. In the radiotherapy 

effect analysis, radiotherapy consisted of both whole 

brain irradiation and stereotactic irradiation. This study 

was approved by the institutional review board of each 

Figure 4: Kaplan-Meier estimates of overall survival following initial brain metastasis diagnosis according to the percentage of tumor-

infil

t

rat ing lymp hocyt es (TI Ls ) in br ai n me t astases ( A), and subtype analysis for triple-negative breast cancer (B).

Ogiya et al, Oncotarget (2017) 

Immunogenicity of BC brain metastases 
PD-L1 positivity in untreated met TNBC (SP142)

IMpassion130 study: Emens et al, SABCS 2019



Impassion 130- Brain metastases

PDL1 +

Schmid et al. Lancet 2020 



Priscilla K. Brastianos et al (June 2020)

Primary EP – 3 month OS 
(> 6 patients alive in 3 month – positive) 

mOS – 3.6m 



Angiopep-2
77%CBR



Summary

• Immunotherapy + chemotherapy is the SOC for first line 
treatment of PD-L1+ metastatic TNBC patients 
(PARP Inhibitor for BRCA+ patients)

• As for now, the only approved combination is Atezolizumab + 
Abraxane but new options are emerging

• PD-L1 is predictive for response to immunotherapy but 
different scoring systems give different results

• Little is known about approach to immunotherapy in TNBC
brain disease,  but there is hope ...


