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pCR as a surrogate endpoint for long-term 

outcomes

Spring L, et al. SABCS 2018



Cortazar et al, Lancet 2014 

Neoadjuvant treatment  The concept of pCR 

 %pCR 

11.869 pts 

93% T > 2cm 

32% T > 5cm 



pCR by Molecular Subtype pCR-rates in neoadjuvant therapy

pCR- rates acc. 

subtype 
a ll %

ypT0

ypN0
%

ypT0 / is

ypN0
%

p- value <0.001 <0.001

Lum inal A 1,637 39.0 105 6 .4  146 8 .9  

Lum B/ HER2  

negat ive 
357 8.5 40 1 1 .2  55 1 5 .4  

Lum B/ HER2  pos

w / o t rastuzum ab
395 9.4 47 1 1 .9  68 1 7 .2  

Lum B/ HER2  pos

w ith t rastuzum ab
356 8.5 79 2 2 .2  115 3 2 .3  

HER2  pos ( nonlum .)  

w / o t rastuzum ab
239 5.7 66 2 7 .6  79 3 3 .1  

HER2  pos ( nonlum .)  

w ith t rastuzum ab
298 7.1 98 3 2 .9  152 5 1 .0  

Tr iple  negat ive 911 21.7 282 3 1 .0  326 3 5 .8  

Missing ( ER/ PR/ HER2 ) 2,184 34.2

von Minckwitz G et al. J Clin Oncol 2012;30:1796-1804. 

pCR-rates in neoadjuvant therapy

pCR- rates acc. 

subtype 
all %

ypT0

ypN0
%

ypT0 / is

ypN0
%

p- value <0.001 <0.001

Lum inal A 1,637 39.0 105 6 .4  146 8 .9  

Lum B/ HER2  

negat ive 
357 8.5 40 11 .2  55 15 .4  

Lum B/ HER2  pos

w / o trastuzum ab
395 9.4 47 11 .9  68 17 .2  

Lum B/ HER2  pos

w ith t rastuzum ab
356 8.5 79 22 .2  115 32 .3  

HER2  pos ( nonlum .)  

w / o trastuzum ab
239 5.7 66 27 .6  79 33 .1  

HER2  pos ( nonlum .)  

w ith t rastuzum ab
298 7.1 98 32 .9  152 51 .0  

Triple negat ive 911 21.7 282 31 .0  326 35 .8  

Missing ( ER/ PR/ HER2) 2,184 34.2

von Minckwitz G et al. J Clin Oncol 2012;30:1796-1804. 



Post-neoadjuvant Treatment 

R Caprarica, Ther Adv Med Oncol 
2019 



Post-neoadjuvant treatment approach



Adjuvant chemotherapy after pCR

Spring L, et al. SABCS 2018





Masuda N, et al. N Engl J Med 2017

CREATE-X: Trial Design



Martin M, et al. SABCS 2018

Adjuvant capecitabine: CIBOMA study



Martin M, et al. SABCS 2018

Adjuvant capecitabine: CIBOMA study

Num ber of pat ients at  r isk

Group Events

Capecitabine 1 0 5

Observat ion 1 2 0

HR: 0 .8 2  ( 9 5 %  CI : 0 .6 3 , 1 .0 6 )

Adjusted HR* : 0 .7 9  ( 9 5 %  CI : 0 .6 0 , 1 .0 2 )

Median follow - up: 7 .3 4  years

*Adjusted HR for stratification variables: Spain vs LA, previous 

neo/adjuvant treatment (anthracyclines vs. anthracyclines and taxanes), 
number of involved nodes (0 vs. 1-3 vs. ≥ 4) and TN phenotype by IHC 

(basal vs non-basal).
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Log- rank p- value: 0 .1 3 5

7 9 .6 %

7 6 .8 %

1 0 0

9 0

8 0
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6 0

5 0

10 2 3 4 5 6 72 8 9 1 0 1 1



Martin M, et al. SABCS 2018

Adjuvant capecitabine: CIBOMA study

Non- basal

Tim e ( Years)

Basal

Tim e ( Years)

Cape. 3 2 9 2 9 0 2 6 6 2 7 4 2 4 1 2 3 2 2 2 3 1 8 6 1 2 6 5 2 1 4

Obs. 3 1 8 2 8 7 2 6 3 2 5 2 2 3 7 2 1 9 1 9 5 1 5 4 1 0 2 4 9 2 2

Num ber of pat ients at  r isk

Cape. 1 1 9 1 0 6 9 9 9 7 9 3 9 1 8 1 6 2 2 8 8 3

Obs. 1 1 0 9 2 8 4 7 7 7 6 7 1 6 7 5 0 2 1 9 3

Num ber of pat ients at  r isk

p- value interact ion test : 0 .0 6 9 4

7 8 .5 %

7 8 .2 %

Log- rank p- value: 0 .6 9 6

HR: 0 .9 4  ( 9 5 %  CI : 0 .7 0 , 1 .2 7 )

1 0 0

9 0

8 0

7 0

6 0

5 0

10 3 4 5 6 72 8 9 1 0

8 2 .6 %

7 2 .9 %

1 0 0

9 0

8 0

7 0

6 0

5 0

10 3 4 5 6 72 8 9 1 0

Log- rank p- value: 0 .0 2 0

HR: 0 .5 3  ( 9 5 %  CI : 0 .3 1 , 0 .9 1 )

Group Events

Capecitabine 2 1

Observat ion 3 4

Group Events

Capecitabine 8 4

Observat ion 8 6



ECOG-ACRIN EA1131 Phase III Trial of Adjuvant Platinum vs. 

Observation in Patients with Basal-like Residual TNBC 

Following Neoadjuvant Chemotherapy

PI: Ingrid Mayer NCT02445391



Treatment strategies

Pusztai L, et al. Lancet Oncol 2019



pCR as a prognostic marker in HER2+ 

WF Symmans, JCO 2017 



KATHERINE: Trastuzumab Emtansine vs 
Trastuzumab as Adjuvant Therapy for HER2+ EBC 

 International, randomized, open-label phase III study 

Patients with HER2+ EBC (cT1-4/N0-
3/M0) who had residual invasive 
disease in breast or nodes after 

neoadjuvant CT plus HER2-targeted 
therapy* at surgery 

(N = 1486) 

T-DM1† 3.6 mg/kg IV Q3W  
x 14 cycles  (n = 743) 

Trastuzumab 6 mg/kg IV Q3W  
x 14 cycles  (n = 743) 

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2018;[Epub]. 

 Primary endpoint: IDFS 

 Secondary endpoints including: distant recurrence-free 
survival, OS, safety 



KATHERINE: Baseline Characteristics 

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2018;[Epub]. 

Characteristic 
T-DM1 

(n = 743) 

Trastuzum
ab 

(n = 743) 

Median age, yrs (range) 
 < 40 yrs, n (%) 
 40-64 yrs, n (%) 
 ≥ 65 yrs, n (%) 

49 (24-79) 
143 (19.2) 
542 (72.9) 

58 (7.8) 

49 (23-80) 
153 (20.6) 
522 (70.3) 

68 (9.2) 

Race, n (%) 
 White 
 Asian 
 American 

Indian*/Alaska native 
 Black 
 Other 

 
551 (74.2) 

65 (8.7) 
36 (4.8) 
21 (2.8) 
70 (9.4) 

 
531 (71.5) 

64 (8.6) 
50 (6.7) 
19 (2.6) 

79 (10.6) 

Region, n (%) 
 North America 
 Western Europe 
 Rest of world 

 
170 (22.9) 
403 (54.2) 
170 (22.9) 

 
164 (22.1) 
403 (54.2) 
176 (23.7) 

Prior anthracycline, n (%) 579 (77.9) 564 (75.9) 

Characteristic, n (%) 
T-DM1 

(n = 743) 

Trastuzu
mab 

(n = 743) 

Primary tumor stage†‡ 

 ypT0, ypT1a, ypT1b, 
ypT1mic, ypTis 
 ypT1/ypT1c 
 ypT2 
 ypT3, ypT4 

 
331 (44.5) 

 
175 (23.6) 
174 (23.4) 

63 (8.5) 

 
306 (41.2) 

 
184 (24.8) 
185 (24.9) 

67 (9.0) 

Regional lymph node 
stage† 
 ypN0 
 ypN1 
 ypN2, ypN3 
 ypNX 

 
344 (46.3) 
220 (29.6) 
123 (16.6) 

56 (7.5) 

 
335 (45.1) 
213 (28.7) 
133 (17.9) 

62 (8.3) 

Residual invasive disease ≤ 
1 cm AND negative axillary 
nodes (ypT1a, ypT1b, or 
ypT1mic and ypN0) 

170 (22.9) 161 (21.7) 

†At definitive surgery.  
‡ypTX, n = 1 in trastuzumab arm; ypT1 without further 
subspecification, n = 5. 

*Includes North, Central, and South American Indians. 



KATHERINE: IDFS 

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2018;[Epub]. 
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Events, n (%) 
3-yr IDFS, % 

T-DM1 
(n = 743) 
91 (12.2) 

88.3 

Trastuzumab 
(n = 743) 

165 (22.2) 
77.0 

HR: 0.50 (95% CI: 0.39-0.64; P < .001) 



KATHERINE: Secondary Endpoints 

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2018;[Epub]. 
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18 24 30 36 48 42 54 60 0 

Mos Since 
Randomization 

Events, n (%) 
3-yr event-free rate, % 

T-DM1 
(n = 743) 
78 (10.5) 

89.7 

Trastuzumab 
(n = 743) 

121 (16.3) 
83.0 

HR: 0.60 (95% CI: 0.45-0.79) 
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Randomization 

HR: 0.70 (95% CI: 0.47-1.05; P = .08) 

Events, n (%) 

T-DM1 
(n = 743) 
42 (5.7) 

Trastuzumab 
(n = 743) 
56 (7.5) 

Distant Recurrence OS 



KATHERINE: Conclusions 

 In patients with HER2+ EBC who had residual invasive disease 
after neoadjuvant chemotherapy plus HER2-targeted therapy 
at surgery,  
T-DM1 significantly prolonged IDFS compared with 
trastuzumab 

‒ HR: 0.50 (95% CI: 0.39-0.64; P < .001) 

‒ Benefit with T-DM1 consistent across examined subgroups 

 No unexpected safety signals 

 Longer follow-up needed for OS 

 Study investigators conclude that T-DM1 will likely represent 
a new standard of care in this population 

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2018;[Epub]. 



HIGH RISK PRIMARY TNBC PTS 
WHO COMPLETED TREATMENT 

WITH CURATIVE INTENT 
INCLUDING SURGERY, 
CHEMOTHERAPY AND 

RADIOTHERAPY (if indicated) 
 

 Stratum A: Adjuvant 
Stratum B: Post-neoadjuvant 

R 

Avelumab for 1 
year 

Observation 

Co-primary endpoints:   1. DFS in all-comers; 
       2. DFS in PD-L1+ patients 
Secondary endpoints:  OS, Safety, Biomarkers 

 

n=335 (for the 1st co-primary endpoint) 

Randomization 1:1 balanced for adjuvant and post-neoadjuvant 
patients. 


