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TNBC epidemiology& biology



TNBC epidemiology

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf; https://seer.cancer.gov/statfacts/html/breast-subtypes.html; Delucheet al EJC 2020; Caswell-Jin et al ASCO 2022

Total 5-yr relative survival
ALL 90.6% vs TNBC  77.1%

ESME  Registry(2008-16)

Contributionsof screening, early-stage
and metastatictreatment to BC mortality

reductionbymolecular subtypeUS 
(2000-2017)

Overallmortality reduction in 2019
ALL 58% vs ER+/HER2+ 71% vs TNBC 40%

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
https://seer.cancer.gov/statfacts/html/breast-subtypes.html


TNBC patternsof recurrence

Chen et al CancerEpidemiolBiomand Prevent2012; Van Maarenet al  IJC 2019; Kenneckeet al JCO 2010; Harbecket al NatRevDiseasePrimers2019; Foulkes et al. NEJM 2010

DistantLocal

Hazardsof recurrence10 yrsafter diagnosis by BC subtype Most commonsitesof metastasisby BC subtype

Å Higher probability of relapse and poorer survival vs non-TNBC 
Å Higher visceral relapse over first 5 yrsbut not with long FU vs 

HR+BC pattern
Å Site-specific recurrence pattern: visceral metsas 1st site (84% 

vs 61%) 



TNBC definition and pathologyoverview

Allison et al JCO 2020; Geyeret al Am J Pathol2017; Pareja et al npj; Paakkolaet al ESMO Open 2021

Å TNBC (phenotype) is defined by the lack of IHC staining for ER, PR, and HER2 overexpression/HER2 gene amplification

ÅControversy regarding prior arbitrary thresholds for positivity for ER and PgRstatus (<1%) 

ά9w-lowέ category: 1-10% positive tumor cells (ASCO/CAP 2020)
o ER-low expressionin BC ispredictive for response to NACT with anticipatedpCR comparable to ER-negative BC. 
o ER-low BC appearsto resemble ER-negative more thanER-positive BC in termsof prognosis 

ÅTNBC use to be highgrade (G3), havepushing
bordersand central necroticareas, neoplasticcells
are arrangedin solidsheetsor nests, and 
lymphocyticinfiltratesat the peripheryof the tumor 
and within the bulkof the tumor

ÅNeoplasticcellsare atypicaland pleomorphic, and 
havea highmitotic rate

ÅSometimeshavemedullaryfeaturesand metaplastic
elements(squamousor spindlecells)

TNBC spectrumof histologicsubtypes



TNBC  molecular heterogeneity

Garrido-Castro et al  Cancer Discov2019;  Marraet al npj Breast Cancer 2020; Pareja et al npj Breast Cancer 2016; Derakhshanet al Ann Rev PatholMech Dis 2022; Gruossoet al JCI 2019; Hegde et al Immunity 2020; Howard et al Cancer J 2021



Molecular featuresof the TNBC ecosystem

Bianchiniet al NRCO 2021



EarlyTNBC algorithm proposal



EarlyTNBC algorithmof treatment evolution: wheredo we start @2020

Marraet al Cancer J 2021; Burstein et al Ann Oncol 2021; Loiblet al Lancet 2021; NCCN guidelines v4.2022

CT

IO

TT 
(PARPi)



Navigatingthe earlyTNBC algorithmof treatment

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine



EarlyTNBC treatment: smalltumors(T1N0)

Burstein et al Ann Oncol 2021; Kordeet al JCO 2021; Petrelliet al EJC 2021; Vaz-Luis et al JCO 2014; Theriault et al Clin Breast Cancer 2010

Sizethresholdfor initiating systemictherapy
by tumor type and treatment

Å 14 retrospective studies(N= 15047 pts, 1996-2016), median FU 3-8 yrs
Å 14-84% receivedCT (11 studiesnot specified)

Å OnlypT1b subgroupisassociatedwith OS in regressionanalysis
Å Otherclinicalfactors(pT1b substage, grade, TILs, BC subtype, post-operative 

RT and advancedage/comorbidities) maymodulatebenefit-to-risk ratio of
adjuvantCT and choiceof agentsin this subgroup

OS
Ҩну҈

RFS
Ҩос҈

AdjuvantCT pT1ab N0M0 TNBC: systematicreview& meta-analysis



EarlyTNBC treatment: smalltumors& TILs biomarkerbeyondthe TNM stagingsystem

Park et al Ann Oncol 2019; Loiet al JCO 2019; De Jong et al  JCO 2022; Loiet al npj BreastCancer2022

Å Pts <40 years, diagnosedwith T anyN0M0  (85.9% G3, median 20% TILs)

Å Eachмл҈ ҟ ǎ¢L[ǎ ŎƻǊǊŜǎǇƻƴŘŜŘ ǘƻ an aHRs0.81 for OS and 0.74 for DMFS

Å Pts>30%  and <75% TILs 10yr OS 80% and DRFS 84% & Pts>75% TILs 10yr OS 95% and DRFS 98%

Å 33% N0, average23% TILs 

Å 55.7% anthrasand 44.23% Anthras+taxane

Å sTILs weresignificantlylowerwith olderage, largertumor size, 
more nodal involvementand lower histologicgrade 

Å Eachмл҈ ҟǎ¢L[ǎ ŎƻǊǊŜǎǇƻƴŘŜŘ ǘƻ ŀ ƻŦ Iw лΦут for iDFS, 0.83 for
D-DFS and 0.84  for OS

Å N0 >30% sTILs 3yr iDFS92% ; DDFS 97% and OS 99%

PrognosticValue_allCT treated [sTILs in eTNBCpool analysis; N=2148 pts, 9 studies]

Å 83% N0, median level10% TILs 

Å sTILs independentprognosticvaluefor iDFSand OS

Å Eachмл҈ ҟ ǎ¢L[ǎ ŎƻǊǊŜǎǇƻƴŘŜŘ to a HR  0.90 for iDFS, 0.86 for
D-DFS and 0.88 for OS

Å StageI with >30% sTILs 5yr iDFS91% ; DDFS 97% and OS 98%

PrognosticValueno-CT [sTILs in eTNBCseries; N=476 pts, 4 centres]

PARADIGM studygroup, no-CT [N=441 pts, NetherlandsCancerRegistry]



EarlyTNBC treatment: potential for de-escalationάǊŀǊŜ histologiesέ

Geyer et al Am J Pathol2017;  Dieciet al Oncologist 2014; Trapani et al BCRT 2021; Reish-Filho  J ASCO 2022  & Derakhshamet al Ann Rev PatholMech Dis 2022; Srivastava et al npj Breast Cacner2022 

Proposalof researchareasof de-escalationin eTNBCadjuvant setting

Å 15 retrospective studiessystematicreview(1970-2015), median FU 51 mo
Å Adenoidcystic, apocrine and medullaryTNBCsbetter prognosis (5yr-OS 

rates>92% and 10yr-DFS rates>95%) comparedto TNBC NOS
Å Lobular and metaplasticTNBCsthe poorestprognosis (5yr-OS rates<85%)

Å 2019 StGallen consensusemphasizedthat specialBC histologiesmayneed
different considerations, encouragingparticipationto clinicaltrials and 
recommendingmore researchto estimatethe clinicalmagnitudeof
benefitsfrom adjuvanttreatments

Å Benefit of adjuvantCT in pts with specialhistologyTNBC isvariable, 
valuablyimportant in more aggressivespecialtypesand negligible in more 
indolent tumorsat earlierstage

Benefit of adjuvantCT in specialhistologysubtypesof TNBC



EarlyTNBC algorithmof treatment: adjuvantchemotherapy

Marraet al  Cancer J 2021; Gray et al Lancet 2019; Burstein et al Ann Oncol 2019; Berry et al JAMA 2006, EBCTCG Lancet 2012; Braybrookeet al  SABCS 221

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

Å CT benefit is largerin ER- vs ER+ (5yr-DFS absolute difference22.8% vs 7.0% 
and 5yr-OS absolute difference16.7% vs 4.0%)  [CALGB & US BC Integroup
N=6,644 ptsN+]

Å Poli-CT regimenscomparison[EBCTCG Meta-analysisN=100,000 pts, 123 
RCTs]
Å Anthrasvs no-CT Ҩнт҈ riskof recurrenceŀƴŘ Ҩнм҈ riskof BC death(82% N+) and ER poor

(73% N+)

Å Anthras/Taxanes vs AnthrasҨмс҈ riskof recurrenceŀƴŘ Ҩмп҈ riskof BC death (100% N+) 

Å Anthras/Taxvs Taxane no anthrascomparison[EBCTCG Meta-analysis
N=18,203pts, 16 RCTs]
Å 15% proportionaland 2.5% absolute reduction@10 yrsin riskof invasive recurrencefor AT 

vs T, largerreductionwith concurrentschedules, and did not differ by ER status

Dose-Dense CT

Articles
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these studies; RR 0Ŀ82, 95% CI 0Ŀ75ï0Ŀ91; p<0Ŀ0001).

The proportional reductions were similar for recurrence, 

breast cancer mortality (RR 0Ŀ86, 95% CI 0Ŀ77ï0Ŀ96; 

p=0Ŀ0054), and all-cause mortality (0Ŀ88, 0Ŀ80ï0Ŀ97; 

p=0Ŀ007). There was little or no di erence in non-

breast-cancer mortality (18 deaths vs 13 deaths in 

year 0 and 137 vs 144 later).

The proportional reduction in recurrence was similar 

for ER-negative and ER-positive tumours (RR 0Ŀ82, 

95% CI 0Ŀ71ï0Ŀ95 vs 0Ŀ83, 0Ŀ75ï0Ŀ93). Likewise, nodal 

status and grade did not signiýcantly a ect the recurrence 

RR, although few patients had node-negative or low-grade 

cancers (appendix pp 11ï12).

In comparisons A2 and A3 (2-weekly versus 3-weekly 

or 4-weekly cycles, but with additional drugs in the 

control or in the dose-dense arm), data were available 

from ýve of seven relevant trials, comprising 

5508 (84%) of 6575 patients. Three trials had a 2-weekly 

versus 3-weekly taxane component (one paclitaxel, 

two docetaxel). As might be expected, the recurrence 

RR appeared somewhat less extreme in trials with extra 

drugs in the control arm (RR 0Ŀ89, 95% CI 0Ŀ76ï1Ŀ03) 

than in trials with higher doses or extra drugs in the 

dose-dense arm (0Ŀ79, 0Ŀ67ï0Ŀ92). Combining all trials 

of dose-dense versus standard-schedule chemotherapy 

(A1ï3, n=15 512) yielded results similar to those in 
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Figure 2: Dose-dense (2-weekly) chemotherapy versus the same chemotherapy given 3-weekly

10-year cumulative risk of any recurrence (A), breast cancer mortality (B), death without recurrence (C), and all-cause mortality (D). Of the 10 004 women, 71% are N+. RR=rate ratio.

Å ER- (66% N+) 10yr recurrencegain 3.7% vs ER+ (84% N+) 10yr gain 3.1%

[EBCTCG Meta-analysisN=37298 pts, 26 RCTs]



EarlyTNBC algorithmof treatment: adjuvantchemotherapy(CT)

Cheanget al CCR 2012; Blum et al JCO 2017;  Hurvitzet al npj Breast Cancer 2021; de Gregorio et al npj Breast Cancer 2022; Yu et al JAMA Oncol 2020

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

Å NCIC.CTG MA.5 trial:  N=476 pts GEPs There was NS difference in benefit between CEF and CMF 
in basal-like tumors (n=94; HR 1.1 for RFS and HR 1.3 for OS) suggesting that non-anthracycline 
regimens may be adequate in this subtype while HER2-E strongly predicted anthracycline 
sensitivity

Å PATTERN trial: N=647 pts TNBC PCbvs CEF-T (2011-16), 54.2% pT1; 74.3% N0; 10.2% gBRCA1/2 
mut and 18.5% HRR-relatedgene deleterious. PCbregimenisaneffectivealternative for pts
with operable  TNBC pts (5yr-DFS 86.5% vs  80.3% HR 0.65* and OS HR 0.71 (NS))

AdjuvantCT (Anthra-free CT)

ABC trials (N=4242 pts from 3RCTs, 31% TNBC)

PlanB& SUCCESS trials (N=5924 pts from 2RCTs, 21.6% TNBC)

iDFS



EarlyTNBC algorithmof treatment: neoadjuvant chemotherapy(NACT)

Mauri et al JNCI 2005;  Rastogi et al JCO 2008; Volderset al BCRT 2018; EBCTCG Lancet Oncol 2018 

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

NACT
SequentialRegimensanthra/taxanes
IncludingPlatinums

CT



EarlyTNBC algorithmof treatment: neoadjuvant chemotherapy(NACT)

NACT (including platinum)

Study Phase Patients (N) Design pCR (%) EFS/ OS (HR)

GEICAM 2006/ 03 II 94 ECx4ĄT100x4 vs T75Cbx4 30% vs 30% -

CALGB 40603 II 443 wP+Cbq3wĄddACx4+Beva 41% vs 54% 
(ҟ13%*)

0.84 (NS); 3yr EFS 71 vs 76%
1.15 (NS) 3yr OS 85 vs 82%

GeparSixto/ GBG66 II 315 wP+wNPLD+Beva+wCb 37% vs 53% 
(ҟ16%*)

0.56 * ; 3yr DFS 86.1 vs 75.8%
0.60 (NS); 3yr OS 91.9 vs 86%

ISPY-2 II 60 wP+Cb+VeliparibĄddACX4 26% vs 51% -

GeparOcto/ GBG84 III 403 wPMCb vs iddEPC 48.5% vs 51.7% -

BrighTNess III 634 wP+Cb+VeliparibĄ(dd)ACx4 31% vs 58% (Cb) 
vs 53% (CbV)
(ҟ26%*)

ESMO 2021

Å Overall, platinum-based NACT significantly increased pCR rate 37.0% to 52.1% (OR 1.96*) but no significant difference in EFS (HR 
0.72) and OS (HR 0.86) with higher risk of G3/4 hematological AEs [Meta-analysis, N=2109, 9 RCTs]

Study Phase Patients(N) Design pCR (%) EFS/ OS (HR)

GEICAM 2006/ 03 II 94 ECx4ĄT100x4 vs T75Cbx4 30% vs 30% -

CALGB 40603 II 443 wP+Cbq3wĄddACx4+Beva 41% vs 54% (ҟ13%*) 0.94 (NS); 5yr EFS 70.1 vs 70.4%
1.12 (NS) 5yr OS 75.6 vs 74.4%

GeparSixto/ GBG66 II 315 wP+wNPLD+Beva+wCb 37% vs 53% (ҟ16%*) 0.56 * ; 3yr DFS 86.1 vs 75.8%
0.60 (NS); 3yr OS 91.9 vs 86%

ISPY-2 II 60 wP+Cb+VeliparibĄddACX4 26% vs 51% -

GeparOcto/ GBG84 III 403 wPMCb vs iddEPC 48.5% vs 51.7% -

BrighTNess III 634 wP+Cb+VeliparibĄ(dd)ACx4 31% vs 58% (Cb) vs 
53% (CbV) (ҟ26%*)

0.63*  & 0.57* ; 4yr EFS 68.5 vs 78.2% & 68.5 vs 

79.3%
0.82 (NS) & 0.63 (NS); events13.9 vs 12% & 
13.9 vs 10%

Å Platinum-based NACT significantly increased pCR rate 37.0% to 52.1% (OR 1.96*) but NS difference in survival with higher risk of G3/4 hematological AEs
[Meta-analysis, N=2109, 9 RCTs]

Å EFS/OS update @2021 (6 RCTsand 5 RCTsrespectively) EFS increase HR 0.70*  and 18% (NS) reduction risk of death (HR 0.82)

Alba et al BCRT 2012; Sikovet al JCO 2015 & JCO 2022; Von Minckwitzet al Lancet Oncol 2014 & Loiblet al Ann Oncol 2018; Loiblet al Lancet Oncol 2018; Rugoet al NEJM 2016 Schneeweisset al EJC 2019; Chen et al PLoSONE 2014; Petrelliet al BCRT 2014; Poggioet al Ann Oncol 2018 & 
2021; Li et al P2-12-19 SABCS 2021



EarlyTNBC algorithmof treatment: neoadjuvant chemotherapy(NACT)

Loiblet al ESMO 2021 & Geyer et al Ann Oncol 2022

NACT (including platinum) BrighTNesstrialSTUDY DESIGN

aEfficacy È eÊ eÊÊiÊÊih mÂ e¸̧ ÆeÂhÄ¿ m~ih ÅeËmiÂËÊ eÂh ÊejiË} mÂ e¸̧ ÅeËmiÂËÊ È lÄ Æigim×ih 1 hÄÊi

AUC, area under the curve; BID, twice a day; ECOG PS, Eastern Cooperative Oncology Group performance status; EFS, event-free survival; OS, overall 

survival; pCR, pathological complete response; Q2W, every 2 weeks; Q3W, every 3 weeks; R, randomization; TNBC, triple negative breast cancer.

Postsurgery assessment was performed every 3 months until 1 year after surgery, then every 6 

months until 2 years after surgery, then yearly until 4 years after surgery, or until an EFS event

2t8 weeks after

the last dose of 

chemotherapy

Doxorubicin, 

60 mg/m2

Cyclophosphamide, 

600 mg/m2, Q2W or 

Q3W (4 cycles)

Paclitaxel, 80 mg/m2, weekly (12 doses in up to 16 weeks)

Paclitaxel + carboplatin placebo + veliparib placebo (N = 158)

Carboplatin placebo, Veliparib placebo

Paclitaxel + carboplatin + veliparib (N = 316)

Carboplatin, AUC 6 mg/mL/min, Q3W (4 cycles)

Veliparib, 50 mg, orally BID

Key inclusion criteria

Å[ Ä¿ iÂ ekih 18 }ieÆÊ

ÅHistologically or cytologically confirmed invasive stage II/III TNBC

ÅECOG PS 0t1

ÅCandidates for potentially curative surgery with documented gBRCA status

Segment 1 Segment 2 Surgery

Paclitaxel + carboplatin + veliparib placebo (N = 160)

Carboplatin, AUC 6 mg/mL/min, Q3W (4 cycles)

Veliparib placebo

Randomization was stratified according to gBRCA status, nodal stage, and planned 

schedule of doxorubicin and cyclophosphamide administration

Endpointsa

Primary endpoint

ÅpCR

Secondary endpoints

ÅEFS

ÅOS

ÅSafety

EFS according to pCRwas also examined 

in a post hoc analysis

Rates of second primary malignancies were 

assessed per Standardized Medical 

Dictionary for Regulatory Activities 

(MedDRA) version 21.1

Key exclusion criteria

ÅPrevious anticancer treatment

ÅPrevious or concurrent cancer

ÅOn ovarian hormonal replacement therapy

Randomized 

patients

N = 634

R
2:1:1

Å Patientswith pCR improved EFS vs without pCR (HR 0.26*) regardless

of BRCA mut status

Å Adding carbo improved pCR and translated into improved EFS while

adding veliparib did not impact pCR, EFS or OS 

Å ҧhematologic AEswith Cb with/without veliparib did not

compromise treatment delivery or impact of this treatment on the
studyΩsprimary (pCR) or secondary (EFS/OS) endpoints

Å The regimenshad manageable safety profileswithout increased risk
of MDS, AML or other secondary malignancies

gBRCAmut 14-16%; T2 68-74%; N0 57-59% 



EarlyTNBC algorithmof treatment: neoadjuvant chemotherapy(NACT)

Sharma et al CCR 2017 and 2018;  Zhang et al Oncotarget2016; Gluzet al JNCI 2018 & SABCS 2018; Mayer et al Ann Oncol 2020; Sharma et al CCR 2021; Zhang et al IJC2021

Median FU 38 mo similar EFS & OS 



EarlyTNBC algorithmof treatment: neoadjuvant chemotherapy(NACT)

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

NACT
SequentialRegimensanthra/taxanes
IncludingPlatinums(escalation/de-escalation)

NACT+ICIs CT+Atezo/ Durva/ Pembrolizumab

CT

IO



EarlyTNBC algorithmof treatment: neoadjuvant chemo/ immunotherapy(NACT+IO)

Study Phase Patients (N) Design pCR (%) EFS/OS (HR)

ISPY-2 II 250 

(29 TNBC_69/ 181)
(wPĄACx4)+Pembro
No Adjuvant IO

22% vs 60%  (graduated) [EFS 0.6]

KEYNOTE 522 III 1174

PD-L1+ 83%
T3-4 26%; N+ 51.5%

(wP+w/q 3wCbĄAC/ ECx4)+Pembro
Adjuvant Pembro (cape not allowed)

51.2% vs 64.8% (æ13.6*) 
IA3  55.6% vs 63% (ĵ7.5) 

54.9% vs 68.9% PD-L1+

39.3% vs 45.3% PD-L1-

0.63* (3yr EFS 76.8% vs 84.5%, æ7.7*)

0.72 (NS) (3yr OS 86.9% vs 89.7%)

IMpassion 031 III 333

PD-L1+ 46.2%
T3-4 28.2% N+ 38.4%

wNabPx12 ĄddACx4+Atezo
Adjuvant Atezo (cape if RD allowed)

41.1% vs 57.6% (æ16.5*)

49.3% vs 68.8% (æ19.5) PD-L1+  

0.76 (NS) (events 13.1% vs 10.3%)

0.69 (NS) (events 5.4% vs 4.2%)

NeoTRIPaPDL1 III 280

PD-L1+ 56% 
T3-4 43.5%; N+ 88%

wNabP+Cb (d1,8 q3w)x8+Atezo
Adjuvant AC/ EC/ FECx4 no IO

40.8% vs 43.5% (ĵ2.7) ITT

[47.3% vs 52.0% (ĵ4.64) PP]
48% vs 51.9% PD-L1+

32.3% vs 32.2% PD-L1-

Primary EFS (ITT)

GeparDouze III 1520 (wP+Cbq3wĄ (dd)AC/ ECx4)+Atezo
Adjuvant Atezo

Co-primary (pCR) Co-primary (EFS)

GeparNuevo II 174

PD-L1+ 88%
35% stage <IIA

T3-4 5.7%; N+ 31%

DurvaĄ(wNabPx12ĄddECx4)+Durva
No Adjuvant IO (as per TPC)

44.2% vs 53.4%  (æ9.2) 

Window cohort 41.4% vs 61%

0.48* (3yr iDFS77.2% vs 85.6%)

0.24* (3yr OS 83.5% vs 95.2%)

NACT+ICIs

Nanda et al JAMA Oncol 2020; Schmid et al NEJM 2020 & ESMO 2021; Harbecket al ESMO 2020; Mittendorf et al Lancet 2020; Gianni et al SABCS 2019; Bianchiniet al ESMO  2020 & 2021; Loiblet al Ann Oncol 2019 & ASCO 2021



EarlyTNBC algorithmof treatment: neoadjuvant chemo/ immunotherapy(NACT+IO)

Schmid et al NEJM 2020 & SABCS 2019 & ESMO VP7 2021 & NEJM 2022

aMust consist of at least 2 separate tumor cores from the primary tumor. 
bCarboplatin dose was AUC 5 Q3W or AUC 1.5 QW.
cPaclitaxel dose was 80 mg/m2 QW.

dDoxorubicin dose was 60 mg/m2 Q3W.
eEpirubicin dose was 90 mg/m2 Q3W.
fCyclophosphamide dose was 600 mg/m2 Q3W. 

KEYNOTE-522 Study Design (NCT03036488) 

Stratification Factors:
ÅNodal status (+ vs -)
ÅTumor size (T1/T2 vs T3/T4)
ÅCarboplatin schedule (QW vs Q3W) 

Key Eligibility Criteria

ÅAki 18 }ieÆÊ

ÅNewly diagnosed TNBC of 

either T1c N1-2 or T2-4 N0-2

ÅECOG PS 0-1

ÅTissue sample for PD-L1 

assessmenta

Neoadjuvant Treatment 1

(cycles 1-4; 12 weeks)

Neoadjuvant Treatment 2 

(cycles 5-8; 12 weeks)

Adjuvant Treatment

(cycles 1-9; 27 weeks) 

Carboplatinb + 

Paclitaxelc

Doxod/Epirubicine + 

Cyclophosphamidef

Pembrolizumab 200 mg Q3W

Pembrolizumab 200 mg Q3W

Placebo

Placebo

R 

2:1
N = 1174

Neoadjuvant Phase Adjuvant Phase

Carboplatinb + 

Paclitaxelc

Doxod/Epirubicine + 

Cyclophosphamidef

S

U

R

G

E

R

Y

Neoadjuvant phase: starts from the first neoadjuvant treatment and ends after definitive surgery (post treatment included)

Adjuvant phase: starts from the first adjuvant treatment and includes radiation therapy as indicated (post treatment included)

NACT+ICIs KN-522 trial

Baseline Characteristics, ITT Population

aPD-L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using the combined positive score (CPS; number of PD-L1tpositive tumor cells, lymphocytes, and macrophages 

divided by total number of tumor cells x 100); PD-L1tÅÄÊmËm×i = CPS 1. Data cutoff date: March 23, 2021.

All Subjects, N = 1174

Characteristic, n (%)
Pembro + Chemo

N = 784
Pbo + Chemo

N = 390

Age, median (range), yrs 49 (22-80) 48 (24-79)

ECOG PS 1 106 (13.5) 49 (12.6)

PD-L1ïpositivea 656 (83.7) 317 (81.3)

Carboplatin schedule

QW 449 (57.3) 223 (57.2)

Q3W 335 (42.7) 167 (42.8)

Tumor size

T1/T2 580 (74.0) 290 (74.4)

T3/T4 204 (26.0) 100 (25.6)

Nodal involvement

Positive 405 (51.7) 200 (51.3)

Negative 379 (48.3) 190 (48.7)

Study Endpoints

Primary Endpoints
tpCR(ypT0/Tis ypN0) assessed by local pathologist in ITT populationa

tEvent-free survival (EFS) assessed by investigator in ITT population

Secondary Endpoints
tpCRas per alternative definitions (ypT0 ypN0 and ypT0/Tis)a

tOverall survival (OS)

tpCRa, EFS and OSb in the PD-L1tpositive populationc

tSafety in all treated patients

Exploratory Analyses
tEFS in patient subgroups

tEFS by pCR(ypT0/Tis ypN0) 

tDistant Progression- or Distant Recurrence-Free Survival

aSubjects without pCRdata due to any reason or who received neoadjuvant chemotherapy not specified in the protocol were counted as non-pCR; definitive pCRanalysis presented previously. bTobe presented later. cPD-

L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using the combined positive score (CPS; number of PD-L1tpositive tumor cells, lymphocytes, and macrophages divided by total 

number of tumor cells x 100); PD-L1tÅÄÊmËm×i = CPS 1.

Statistically Significant and Clinically Meaningful EFS at IA4

aHazardratio (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. bPrespecified P-value boundary of 0.00517 reached at this analysis. 
cDefined as the time from randomization to the data cutoff date of March 23, 2021.

Events
HR 

(95% CI)
P-value

Pembro + Chemo/Pembro 15.7% 0.63a

(0.48-0.82)
0.00031b

Pbo + Chemo/Pbo 23.8%

84.5%

76.8%

Median follow-upc: 39.1 mo

Summary of First EFS Events by Category

a13 patients in the pembro group and 9 patients in the pbogroup had subsequent distant recurrence. bSites include blood, bone marrow, chest wall, colon, endometrium, ovaries, stomach, and tongue. 

Data cutoff date: March 23, 2021.

All Subjects, N = 1174

Event
Pembro + Chemo/Pembro

N = 784
Pbo + Chemo/Pbo

N = 390

Any EFS event 123 (15.7%) 93 (23.8%)

Progression of disease that precludes 
definitive surgery

14 (1.8%) 15 (3.8%)

Local recurrencea 28 (3.6%) 17 (4.4%)

Distant recurrence 60 (7.7%) 51 (13.1%)

Secondary primary malignancyb 6 (0.8%) 4 (1.0%)

Death 15 (1.9%) 6 (1.5%)

3yr DP or DRFS 80.7% vs 87.0% 

HR 0.61 (95%CI 0.46-0.82)

IA1

Å Toxicity: irAEs(anygrade) 43.6% overallvs  21.9%  placebo & G>3 14.9% vs 2.1% (infusion
reactions>hypothyroidsm>hyperthyroidism>adrenal insufficiency) and 27.7 vs 14.1% led to
discontinuation

Å 36mo-OS 89.7% vs 86.9% , HR 0.72 immature

Å StageIII Ả75% & stageII Ả25%
Å PremenẢ56% 



EarlyTNBC algorithmof treatment: evaluationof response after NA treatment

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

NACT
SequentialRegimensanthra/taxanes
IncludingPlatinums(escalation/de-escalation)

NACT+ICIs CT+Atezo/ Durva/ Pembrolizumab

Kim et al Cancers2021; Caparicaet al  TherAdvMol Oncol 2019; Balkoet al  CancerDiscov2014; Yauet al Lancet Oncol 2022; Yauet al Cancer Res 2020; Symmanset al JCO 2007

Å RCB score and classwere independently
prognosticin all subtypesof BC and generalisable
to multiple practicesettings
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Additional value of RCB Class to ypStage

(triple negativebreast cancer)
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yAJCC Stage II

RCB Class
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yAJCC Stage III

RCB Class

This presentation is the intellectual property of the author/presentor. Contact them at m.vd.noordaa@nki.nl for permission to reprint and/or distribute.    

p=0.898 p<0.001 p=0.021

p<0.001

RCB 

differentiates 

outcomes for 
TNBC in 

yAJCC stage 

II and III



Early¢b./ άrisk-adaptedέ treatment strategiesbasedon RD post-NACT

Kim et al Cancers2021; Caparicaet al  TherAdvMol Oncol 2019; Balkoet al  CancerDiscov2014; Yauet al Lancet Oncol 2022; Yauet al Cancer Res Prowell& PazdurNEJM 2012 and Cortazar P et al. Lancet 2014 (SABCS 2012) ; Spring et al CCR 2020; Symmanset al JCO 2007; Symmanset al JCO 
2017; Yauet al Cancer Res 2020; Mittendorf et al JAMA Oncol 2016; Hatziset la CCR 2015; Bursteinet al Ann Oncol 2021; EssermanL CCR 2020; Liedtkeet al JCO 2008; VonMinckwitzet al JCO 2012; Symmanset al JCO 2007

TN
B

C
_E

FS

TNBC pCRrate 33.6% (95% CI: 30.9ς36.4)

Å More aggressive subtypes >pCR (HER2+ and TNBC)

Å Most favourable outcomes after pCR: HER2-/HR-
tumourswith trastuzumab and TNBC

TNBC_OS HR=0.16 (95% CI: 0.11ς0.25)

Å Pts who had pCR vs those with RD  had better EFS (HR 0.31), for TNBC 

(HR 0.18, 95%CI 0.10-0.31)
Å Pts who had pCR vs those with RD had  better OS (HR 0.22)

Å 86% 5-year EFS in pts with pCR Ąadjuvant CT vs 88% in pts with pCR 
without additional adjuvant CT

Å 52 studies (27,895 pts): 51.1% CTs, 

42.8% retrospective studies; 6.1% single 
arm trials

Å Median FU for recurrence: 48 mo

Å Median FU for survival: 49.9 mo

CTNeoBCpooled analysis (FDA) Individual patient-level meta-analysis

άIspCR a surrogate for long-term survival?έ yes at the individual patient level

άIs increased pCR rate a surrogate for improved survival in a trial arm?έ dependson the
absolute improvement in pCR rate, baseline prognosis of the trial population, interaction
of pCR with prognostic variables, and efficacy of postNA treatment modalities
Å Themajority of St Gallen Panel (60%) and audience(83%) believed that pCR wasnot the

appropriateendpoint for defining standard neo/adjuvant systemicregimensfavoring
longer term endpoints(DFS or OS)

TN
B

C



EarlyTNBC algorithmof treatment: post-NACT setting

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

NACT
SequentialRegimensanthra/taxanes
IncludingPlatinums(escalation/de-escalation)

NACT+ICIs CT+Atezo/ Durva/ Pembrolizumab

CT

IO



EarlyTNBC algorithmof treatment: adjuvantpost-NACT+IO setting(no-RD)

pT1b-c pN0 >T2 and/or >N1

Adjuvant CT

Early TNBC

NACT
Sequential Regimensanthra/ taxanes

Including Platinums(escalation/ de-escalation)

NACT+ICIs Atezo/ Durva/ Pembrolizumab

pCRNo pCR

pT1a pN0

No CT?

Adjuvant postNACT

Adjuvant postNA ICIs

Adjuvant postNATT

No further Systemic Therapy?

Adjuvant postNA ICIs Pembrolizumab?

Clinical Trials?

Clinical Trials?

Pembrolizumab

Olaparib

(gBRCAmut)

Capecitabine

NACT
SequentialRegimensanthra/taxanes
IncludingPlatinums(escalation/de-escalation)

NACT+ICIs CT+Atezo/ Durva/ Pembrolizumab

Schmid et al NEJM 2020 & ESMO 2021; Harbecket al ESMO 2020; Mittendorf et al Lancet 2020; Gianni et al SABCS 2019; Bianchiniet al ESMO  2020 & 2021; Loiblet al Ann Oncol 2019 & ASCO 2021

EFS by pCR(ypT0/Tis ypN0) 

Data cutoff date: March 23, 2021.

108/ 201

94.4%

92.5%

56.8%

67.4%

pCRYes

pCRNo

CT

IO


