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IMpassion130 study design

Key IMpassion130 eligibility criteriaa:

ÁMetastatic or inoperable, locally advanced 

TNBC

Histologically documentedb

ÁNo prior therapy for advanced TNBC

Prior chemotherapy in the curative setting, 

including taxanes, allowed if  TFI Ó 12 

months

ÁECOG PS 0ï1

Stratification factors:

ÁPrior taxane use (yes vs no)

ÁLiver metastases (yes vs no)

ÁPD-L1 status on IC (positive [Ó1%] vs negative 

[<1%])c

Double blind; no crossover permitted
RECIST v1.1 PD or 

toxicity

R
1:1

Atezo + nab-P arm:

Atezolizumab 840 mg IV 

On days 1 and 15 of 28-day cycle

+ Nab-paclitaxel 100 mg/m2 IV

On days 1, 8 and 15 of 28-day cycle

Plac + nab-P arm:

Placebo IV 

On days 1 and 15 of 28-day cycle

+ Nab-paclitaxel 100 mg/m2 IV

On days 1, 8 and 15 of 28-day cycle

Á Co-primary endpoints were PFS and OS in the ITT and PD-L1+ populationsd

- Key secondary efficacy endpoints (ORR and DOR) and safety were also evaluated

One of the first and largest phase 

III trials in TNBC using the 

ASCO-CAP definition of hormone 

receptor and HER2 status Schmid P, et al. IMpassion130. ESMO 2018

a. Clinical Trials.Gov: NCT02425891. b Locally evaluated per ASCOïCollege of American 

Pathologists (CAP) guidelines. c. Centrally evaluated per VENTANA SP142 IHC assay (double 

blinded for PD-L1 status). d. Radiological endpoints were investigator assessed (per RECIST 

v1.1). IC, tumour-infiltrating immune cell; TFI, treatment-free interval.



Expanding the PD - L1 Testing with VENTANA PD - L1 (SP142) Assay: 
Role of Immunotherapy in TNBC

JAMA Oncol (2018) October 19.

New Engl J Med (2018): 2108-2121



}15%

}Mujeres jóvenes

}Recidivas precoces (3 - 5ª años)

}Supervivencia 30% (5 años)

}Tratamiento: IQ+QTA vs QTNAČIQ+QTA



Clasificación molecular en el CM

HER2+

. Claudin-low (3, 4, 7, E-
cadherina)

Año 20001 Basal- like

1. Perou et al. Nature 2000; 406: 747-52

2. Herschkowitz JI, Genome Biol 2007, 8:R76

3. Prat et al. Breast Cancer Res 2010

Año 20072; 20103
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CMTN: Subtipos moleculares de expresión génica

Å En este estudio recopilaron
una extensa serie de perfiles
de expresión génica de 587
CMTN

Å Subclasificación en 6 subtipos

Å HETEROGENEIDADTUMORAL

Lemhann et al. J Clin Invest. 2011

Año 2011



Å Basal- like (BL) subtype :  immune òcoldó phenotype associated with stromal and metabolism 
TME signatures

Å Immunomodulator (IM) subtype : the highest expression of òadaptive immune-relatedó gene 
signatures and a fully inflamed spatial pattern

Č The optimal candidate for immune check - point inhibitors

Å Mesenchymal and Mesenchymal subtype of stem - like cells (M and MSL) and Luminal
Androgen Receptor (LAR) subtype : òimmunosuppressiveò phenotype

CMTN: Subtipos moleculares de expresión génica



Topalian et al. Cancer Cell 2015
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ÅPD-L1 can be expressed on T cells, B cells/plasma cells, 

NK T cells, activated monocytes, and dendritic cells !!



Available commercial PD - L1 IHC assays

1. Fehrenbacher, et al. Lancet 2016; 2. Rosenberg, et al. Lancet 2016; 2a. ESMO 2018

3. VENTANA PD-L1 (SP263) interpretation guide; 4. Herbst, et al. Lancet 2016; 5. 

Balar, et al. ESMO 2016 (Abstract LBA32_PR); 6. Borghaei, et al. N Engl J Med 2015 

Assay

(antibody clone)

VENTANA PD-L1 IHC

(SP142) assay1,2

VENTANA PD-L1 IHC

(SP263) assay3

Agilent/Dako PD-L1 IHC 

(22C3) pharmDx4,5

Agilent/Dako PD-L1 

IHC (28-8) pharmDx6

Anti-PD-1/PD-L1 

drug

TECENTRIQ 

(atezolizumab) ïR/G

IMFINZI 

(durvalumab) ïAZ

KEYTRUDA 

(pembrolizumab) ïMSD

OPDIVO

(nivolumab) ïBMS

Dx manufacturer

and platform

VENTANA

BenchMark ULTRA

VENTANA

BenchMark ULTRA

Dako

Link 48 Autostainer

Dako

Link 48 Autostainer

Origin
Rabbit monoclonal 

vs C-terminus

Rabbit monoclonal 

vs C-terminus

Mouse monoclonal 

vs N-terminus

Rabbit monoclonal 

vs N-terminus

Scoring algorithm

cell types and cut-

off values

ÁNSCLC: TC1/2/3 (Ó1%, 

Ó10%, Ó50% or IC1/2/3 

(Ó1%, Ó5%, Ó10%)

ÁmUC: IC1/2/3 (Ó1%, Ó5%, 

Ó10%)

ÁNSCLC: TC Ó25%

ÁmUC: TC or IC Ó25% 

ÁNSCLC: TC Ó1%, Ó5%

and Ó10%

ÁmUC: TC Ó1%, Ó5%

TC <1%

TC Ó1%

TC Ó5%

TC Ó10%

Note, IMpassion130 results are not 

validated on any assay other than 

VENTANA SP142



PD- L1 expression in metastatic TNBC in IMpassion130

VENTANA SP142 PD-L1 (SP142) AssayH&E

Schmid P et al. New Engl J Med (2018): 2108-2121

Å~40 % of cases were PD - L1 positive (immune cell Ó1%)

ÅMaterials: primary tumor ( Bx, surgical specimens), mets (LN, others)



Barcelona, 2019







é IMpassion130: mTNBC

ƁThe clinical benefit in 22C3+ and SP263+ subgroups 
was driven by the SP142+ subgroup

- The SP142 assay identified patients with the smallest HR 
point estimates, and longest median PFS and OS from 
atezolizumab + nab - paclitaxel

Rugo et al. A - 6571; ESMO, Barcelona 2019



Pathologists require specific training to score ICs

22c3

SP142

ICs are scored as the 

proportion of tumour area that 

is occupied by

PD-L1 staining ICs of any 

intensity

Any IC staining, irrespective of 

cell type or localization is 

included

CPS is the number of PD-L1 

stained cells (TCs, 

lymphocytes, macrophages) 

divided by the total number of 

viable TCs multiplied by 100

SP142 is designed to enhance visual contrast of IC 

staining, offer a straightforward scoring algorithm, and 

to be easily trainable and reproducible

Testing for PD-L1 is needed in order to determine eligibility for 

atezolizumab + nab-paclitaxel



Objectives

Overview of PD- L1 SP142  Assay for Triple Negative 
Breast Cancer (TNBC)

Evaluation workflow

Scoring method TNBC

Scoring challenges and pitfalls



Roche VENTANA PD- L1 (SP142) Assay: 
System Approach 

An assay is the entire system ðantibody or probe, detection kit, scoring method, system 
controls and any instrumentation required to perform the assay.  The òsystemó is FDA approved

HER2+

Staining
Platform

ωBenchMark ULTRA Instrument

ωSystem Controls (slides/tissue)

ωBenchMark Staining Protocol 

Reagent
Kit

ω50 test dispense of anti-PD-L1 rabbit monoclonal antibody clone  SP142

ωOptiView DAB Detection w/ Amplification Step

ωInstructions for Use (package insert)

Reproducible
Results

ÅCell types: Tumor infiltrating immune cells (IC) as well as tumor cells 
(TC)

ÅAssay Scoring/Interpretation Guide

ÅPathologist Education Materials
ICÓ1%

IC<1%



Roche VENTANA PD- L1 (SP142) Assay:
Amplification Effect

HER2+

Without Amplification With Amplification



Accepted specimens

ƁFormalin - fixed and paraffin - embedded tissue

ƁArchival or fresh tissues from resections, excisions, and biopsies

ƁPrimary and metastatic sites  

ƁAdequacy: at least 50 viable tumor cells

Presence of tumor associated stroma is essential 
for scoring IC



Unaccepted specimens

ƁCytology samples 

ƁDecalcified metastatic bone lesions 

NB: These samples are not acceptable due to lack of validation 
studies



Pre- analytical variables

Å Fixative Types: 10% NBF

Å Tissue thickness: 4- 6 microns

Å Cut slide stability: 2 months



Pre- analytical variables: Fixation studies

HER2+

Time point Fixative 

(Hours) 10% NBF Zinc Formalin Z-5** Prefer* AFA* 95% Alcohol* 

1 

      

6 

      

12 

      

24 

      

72 

      

 

1 h

6 h

12 h

24 h

72 h

- Ventana recommends fixation in 10% NBF for 6-72 hours. <6h fixation is not recommended

- Zinc Formalin demonstrates comparable staining to 10% NBF

- **Z-5 fixative demonstrates inconsistent staining with 10% NBF, and is not recommended

- *Prefer and Alcohol Fixatives including AFA (weaker staining) are not recommended

- a (10x magnification)*Ventana Data on File



Pre- analytical variables ðCont.

HER2+

Tissues should be sectioned at 4- 6 micron thickness 

Cut slides stored at room temperature should not be used if >2 months

Day 0 Month 3



Objectives

Overview of PD- L1 SP142 assay for Triple Negative 
Breast Cancer (TNBC)

Evaluation workflow

Scoring method TNBC

Scoring challenges and pitfalls



Evaluation workflow (1)

HER2+

Speci  men Flow 

 

Yes 

The PD-L1 result is determined by a 

trained pathologist according to the 

VENTANA PD-L1 (SP142) Assay Scoring 

Algorithm for TNBC. 

Is the tissue 

control slide 

acceptable? 

 

  

 

No Yes 

One section is stained with VENTANA PD-L1 (SP142) Assay, 

one section is stained with Rabbit M onoclonal Negative Control 

Ig (NRC) and previously qualified human benign tonsil tissue are 

stained on the same instrument run. 

 

Is the H&E slide 

acceptable? 

Repeat staining run 

Is the negative 

reagent control 

stained specimen 

slide acceptable? 

Repeat staining* 

Is the VENTANA 

PD-L1 (SP142) 

Assay-stained 

specimen slide 

acceptable? 

 

Repeat staining* 

No 

Yes 

No 

No 

Yes 

TNBC H&E 

Human benign tonsil 

tissue 
IHC 

TNBC NRC 

TNBC IHC 

4 ɛm thick sections are 

mounted on positively-

charged slides. 

(3 serial sections needed)  

 

TNBC tissue sample is fixed in 

10% neutral buffered formalin 

for 6-72 hours.  

 

One section is stained with H&E. 

Repeat staining* 

*Repeat can be on the same tissue or another tissue sample, as applicable. 

(All TNBC images 20x and tonsil 4x magnification) 

 



Evaluation workflow (2)

HER2+

Speci  men Flow 

 

Yes 

The PD-L1 result is determined by a 

trained pathologist according to the 

VENTANA PD-L1 (SP142) Assay Scoring 

Algorithm for TNBC. 

Is the tissue 

control slide 

acceptable? 

 

  

 

No Yes 

One section is stained with VENTANA PD-L1 (SP142) Assay, 

one section is stained with Rabbit M onoclonal Negative Control 

Ig (NRC) and previously qualified human benign tonsil tissue are 

stained on the same instrument run. 

 

Is the H&E slide 

acceptable? 

Repeat staining run 

Is the negative 

reagent control 

stained specimen 

slide acceptable? 

Repeat staining* 

Is the VENTANA 

PD-L1 (SP142) 

Assay-stained 

specimen slide 

acceptable? 

 

Repeat staining* 

No 

Yes 

No 

No 

Yes 

TNBC H&E 

Human benign tonsil 

tissue 
IHC 

TNBC NRC 

TNBC IHC 

4 ɛm thick sections are 

mounted on positively-

charged slides. 

(3 serial sections needed)  

 

TNBC tissue sample is fixed in 

10% neutral buffered formalin 

for 6-72 hours.  

 

One section is stained with H&E. 

Repeat staining* 

*Repeat can be on the same tissue or another tissue sample, as applicable. 

(All TNBC images 20x and tonsil 4x magnification) 

 



- H&E Evaluation 

Tumor Presence and Histology

Tumor Area

Tumor Mimics



a. Tumor Presence and Histology 

HER2+



b. Tumor Area

HER2+

}Area occupied by tumor cells as well as their associated intra -
tumoral and peri - tumoral stroma

Intra - tumoral stroma

Tumor cell mass

Peritumoral stroma

Tumor



c. Tumor Mimics (e.g. macrophages)

HER2+



Tissue Controls

Used only for monitoring the correct performance of 
processed tissues, test reagents and instruments

ƁČ not as an aid in determining PD - L1 status for patient 
samples

Benign tonsil is an ideal tissue control

ƁContains both positive and negative staining epithelial and 
immune cells, serving as both a positive and negative 
tissue control for the VENTANA PD - L1 (SP142) Assay 



Negative Reagent Control 

}Acceptability 

}Artifacts



N P N P
Tonsil tissue stained with PD - L1 (SP142) demonstrates:

N staining of superficial squamous epithelium 

P staining of lymphocytes and macrophages in germinal centers 

N staining in interfollicular regions

P staining in the reticulated crypt epithelial cells 



Controls: Tonsil Acceptable

HER2+

4x

20x

Crypt 
epithelium (+)

Germinal 
Center (+)

Interfollicular
region ( - )



Unacceptable controls

HER2+

Non - specific background staining
Weak staining in lymphocytes, 

macrophages and cryptic epithelial cells
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Overview of PD- L1 SP142 assay for Triple Negative 
Breast Cancer (TNBC)
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Scoring method TNBC
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Tool 1: Visual Estimate



Tumor infiltrating IC staining characteristics

Type of cells
ƁLymphocytes, plasma cells, macrophages, dendritic 

cells and granulocytes (not in necrotic areas !!)

Morphology  
ƁOften show dark brown punctate or linear staining 
ƁDistributed as aggregates in stroma intra - and 

peritumoral
ƁSingle cell spread among tumor cells can also been 

seen

Distribution 
ƁHomogenous or heterogeneous 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H&E 1x 

PD-L1 1x 

PD-L1 20x 

PD-L1 1x 



Exclude necrosis from tumor area

HER2+



Only IC staining is scored



VENTANA PD- L1 (SP142) Assay: staining in tumor 
infiltrating immune cells (IC) and tumor cells (TC)

HER2+

10x 20x

TC Staining

IC in peritumoralstroma
IC in intratumoralstroma



Scoring method ðIC aggregates

HER2+

Visually encircle the IC 
aggregates as closely as 
possible

Combine these regions and estimate 

their combined area in the total tumor 

area. IC % is Ó1%



IC Staining Characteristics

HER2+


