Supplementary Information

Supplementary methods
PD-L1 immunohistochemistry staining and digital software assessment
For immunohistochemistry, two consecutive FFPE tumor slides were stained with PD-L1 (IHC 73-10 Research Use Only assay developed by Agilent Technologies) and MNF-116 (Monoclonal Mouse Anti-Human CD3, Clone LN10, dilution 1:100, Novocastra, Leica Biosystems).  PD-L1 staining was performed using the Dako automated immunostainer Autostainer Link 48 (Dako North America, Carpinteria, CA, USA). 
All stained slides were scanned using the NanoZoomer C12740 (Hamamatsu) digital slide scanner and evaluated by Visiopharm® software applications. For every single case, each of the slides stained with PD-L1 was aligned with the corresponding MNF116-stained slide. After tissue alignment, the pathologist manually delineated the region of interest that included the tumor surface and the invasive tumor borders, according to the consensus guidelines for TILs evaluation1. The digital assessment process started with the automatic detection of the tumor and stroma compartments based on cytokeratin (MNF116) staining. PD-L1 expression on stroma cells was calculated as the % of positive stroma cells over the total of stroma cells. We previously tested this assay and digital pathology workflow in an independent cohort of 244 patients with early TNBC treated with surgery and neoadjuvant and/or adjuvant chemotherapy. In that cohort, PD-L1 showed a strong prognostic role, which was maximized at the cut-off of >21%2. Therefore, we applied the >21% cut-off to define PD-L1-positive tumors in the A-BRAVE Trial.
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Supplementary Table S1. Study sites
	City
	Country
	Center

	Ancona
	Italy
	Azienda Ospedaliero Universitaria Delle Marche

	Aviano
	Italy
	Centro Di Riferimento Oncologico Di Aviano

	Bath
	UK
	Royal United Hospital

	Belluno
	Italy
	AUSL 1 Dolomiti

	Bergamo
	Italy
	Azienda Socio Sanitaria Territoriale Papa Giovanni Xxiii

	Blackpool
	UK
	Blackpool Teaching Hospitals

	Bologna 
	Italy
	Azienda Unita Sanitaria Locale Di Bologna

	Bologna 
	Italy
	Azienda Ospedaliero-Universitaria Di Bologna IRCCS Istituto Di Ricerca E Di Cura A Carattere Scientifico

	Bolzano
	Italy
	Azienda Sanitaria dell'Alto Adige-Comprensorio sanitario di Bolzano

	Brescia
	Italy
	Azienda Socio Sanitaria Territoriale Degli Spedali Civili Di Brescia

	Brindisi
	Italy
	Azienda Sanitaria Locale Br

	Camposampiero
	Italy
	Azienda Ulss 6 Euganea

	Candiolo
	Italy
	Istituto Di Candiolo Fondazione Del Piemonte Per L'Oncologia IRCCS

	Carpi
	Italy
	Azienda Unita Sanitaria Locale Di Modena

	Castelfranco Veneto
	Italy
	IOV-EX AULSS 2

	Catania 
	Italy
	ARNAS Garibaldi Di Catania 

	Catania 
	Italy
	Azienda Ospedaliero-Universitaria Policlinico G. Rodolico-San Marco Di Catania

	Chieti
	Italy
	Azienda Sanitaria Locale 2 Lanciano Vasto Chieti

	Como
	Italy
	Azienda Socio Sanitaria Territoriale Lariana

	Cremona
	Italy
	Azienda Socio Sanitaria Territoriale Di Cremona

	Cuneo
	Italy
	Azienda Ospedaliera Santa Croce E Carle

	Faenza
	Italy
	Azienda Unita Sanitaria Locale Della Romagna

	Ferrara
	Italy
	Azienda Ospedaliera Universitaria di Ferrara

	Genova
	Italy
	IRCCS Ospedale Policlinico San Martino

	Grosseto
	Italy
	Azienda Unita' Sanitaria Locale Toscana Sud Est

	L'Aquila
	Italy
	Ospedale dell'Aquila

	Lecce
	Italy
	Ospedale Vito Fazzi Lecce

	Livorno
	Italy
	Azienda Usl Toscana nord ovest

	London
	UK
	Royal Free Hospital

	London
	UK
	St Bartholomew's Hospital

	Lucca
	Italy
	Azienda Unita' Sanitaria Locale Toscana Nord Ovest

	Macerata
	Italy
	AST Macerata

	Meldola
	Italy
	Istituto Romagnolo Per Lo Studio Dei Tumori Dino Amadori IRST S.r.l.

	Milano
	Italy
	Fondazione IRCCS Istituto Nazionale Dei Tumori

	Mirano
	Italy
	Azienda Ulss 3 Serenissima

	Modena
	Italy
	Azienda Ospedaliero Universitaria Di Modena

	Napoli 
	Italy
	IRCCS Istituto Nazionale Tumori Fondazione Pascale

	Napoli
	Italy
	Universita' Degli Studi Di Napoli Federico II

	Negrar
	Italy
	IRCCS Ospedale Sacro Cuore Don Calabria

	Northwood
	UK
	Mount Vernon Hospital

	Nottingham
	UK
	 City Hospital

	Novara
	Italy
	Azienda Ospedaliero-Universitaria Maggiore Della Carita

	Padova
	Italy
	Istituto Oncologico Veneto IOV IRCCS

	Palermo
	Italy
	Azienda Ospedaliera Universitaria Policlinico Paolo Giaccone

	Parma
	Italy
	Azienda Ospedaliero Universitaria Parma

	Pesaro-Fano
	Italy
	Azienda Sanitaria Territoriale Di Pesaro E Urbino

	Piacenza
	Italy
	Azienda Unita Sanitaria Locale Di Piacenza

	Pisa
	Italy
	Azienda Ospedaliero Universitaria Pisana

	Potenza
	Italy
	Azienda Ospedaliera Regionale San Carlo

	Prato
	Italy
	Azienda USL Toscana Centro

	Reggio Emilia
	Italy
	Azienda USL IRCCS Di Reggio Emilia

	Rimini
	Italy
	Azienda Unita Sanitaria Locale Della Romagna

	Rionero in Vulture
	Italy
	Istituto Di Ricovero E Cura A Carattere Scientifico Centro Di Riferimento Oncologico Della Basilicata

	Roma 
	Italy
	Universita' Campus Bio-medico Di Roma

	Roma 
	Italy
	I.F.O. Istituti Fisioterapici Ospitalieri

	Roma 
	Italy
	Ospedaliero-Universitaria Sant Andrea  

	Roma
	Italy
	Ospedale Isola Tiberina Gemelli Isola 

	Roma
	Italy
	Azienda Sanitaria Locale Roma 2 Azienda 

	Roma
	Italy
	Azienda Ospedaliera S Giovanni Addolorata

	Southampton
	UK
	General Hospital

	Torino
	Italy
	Azienda Ospedaliera Universitaria Citta Della Salute E Della Scienza Di Torino

	Trento
	Italy
	Azienda Provinciale Per I Servizi Sanitari

	Treviso
	Italy
	Azienda Unita' Locale Socio Sanitaria N. 2 Marca Trevigiana

	Udine
	Italy
	Azienda Sanitaria Universitaria Friuli Centrale

	Varese
	Italy
	Azienda Socio Sanitaria Territoriale Dei Sette Laghi

	Venezia
	Italy
	Azienda Ulss 3 Serenissima

	Verona
	Italy
	Azienda Ospedaliera Universitaria Integrata Verona














Supplementary Table S2. Type of OS events according to treatment arm.
	OS events related to breast cancer

	Avelumab
N (%)
	Control
N (%)
	Total
N (%)

	Unknown
	
	1
	1

	No
	4 (8.7%)
	2 (3.3%)
	6 (5.6%)

	Yes
	42 (91.3%)
	59 (96.7%)
	101 (94.4%)

	Total of OS events
	46
	62
	108


OS, overall survival.
























Supplementary Table S3. Effect of avelumab vs control in subgroups defined by PD-L1 status at alternative cut-offs.
	Subgroups
	N, %
	DFS
	DDFS
	OS

	
	
	HR
	95% CI
	HR
	95% CI
	HR
	95% CI

	PD-L1 <1%
PD-L1>1%
	148, 36%
259, 64%
	0.64
0.98
	0.39-1.06
0.64-1.49
	0.63
0.79
	0.37-1.08
0.50-1.24
	0.60
0.66
	0.32-1.15
0.39-1.14

	Interaction p
	
	0.242
	
	0.593
	
	0.806
	

	
	
	
	
	
	
	
	

	PD-L1 <10%
PD-L1>10%
	278, 68%
129, 32%
	0.79
0.98
	0.54-1.15
0.51-1.88
	0.73
0.75
	0.49-1.08
0.36-1.53
	0.66
0.60
	0.41-1.06
0.27-1.36

	Interaction p
	
	0.579
	
	0.992
	
	0.870
	


Abbreviations: DFS, disease-free survival; DDFS, distant disease-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval

























Supplementary Table S4. Summary of irAEs per treatment arm.



	
	Avelumab
	Control

	irAE
	Any grade
No. of patients (%)
	Grade >3
No. of patients (%)
	Any grade
No. of patients (%)
	Grade >3
No. of patients (%)

	Hypothyroidism
	31 (13.2)
	-
	5 (2.2)
	-

	Hyperthyroidsm
	11 (4.7)
	-
	1 (0.4)
	-

	Adrenal insufficiency
	2 (0.8)
	-
	-
	-

	Colitis/diarrhea
	17 (7.2)
	1 (0.4)
	1 (0.4)
	-

	Hypertransaminases
	11 (4.7)
	3 (1.3)
	2 (0.9)
	-

	Lipase increase
	5 (2.1)
	3 (1.3)
	-
	-

	Amylase increase
	4 (1.7)
	3 (1.3)
	-
	-

	Myocarditis
	1 (0.4)
	-
	-
	-

	Uveitis
	1 (0.4)
	-
	-
	-


irAE, immune-related adverse event.










[bookmark: _GoBack]Supplementary Figure S1. Subgroup analysis of DDFS.
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CI, confidence interval; DDFS, distant disease-free survival; HR, hazard ratio; VUS, variance of unknown significance.













Supplementary Figure S2. Sugroup analysis of OS.
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CI, confidence interval; HR, hazard ratio; OS, overall survival; VUS, variance of unknown significance.












Supplementary Figure S3. Kaplan–Meier plots for DDFS and OS according to PD-L1 status. (A) DDFS by PD-L1; (B) OS by PD-L1; (C) DDFS in patients with PD-L1-negative (<21%) tumor by treatment arm; (D) DDFS in patients with PD-L1-positive (>21%) tumor by treatment arm; (E) OS in patients with PD-L1-negative (<21%) tumor by treatment arm; (F) OS in patients with PD-L1-positive (>21%) tumor by treatment arm. 
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