
Progetto CANOA: quali novità per il 2024
Verona, 22-23 marzo 2024

Q#2. Quale impatto nella pratica clinica ?

Alberto Zambelli

IRCCS Istituto Clinico Humanitas
Humanitas University

Rozzano (Mi)



Disclosure

Honoraria for Consultancy and Advisory Board from:
Roche, Novartis, Lilly, AstraZeneca, Pfizer, MSD, Daiichi Sankyo, 
Gilead, Seagen, Exact Sciences.



studies. We found that while hormone receptor positive tumors were
associated with improved breast cancer survival compared to hormone
receptor negative tumors, those that were HER2-positive had a worse
outcome in the era prior to adjuvant trastuzumab. The optimal adjuvant
therapy remains unclear in small, hormone receptor positive, HER2-
positive tumors, as there is no trial data to justify endocrine therapy and
trastuzumab alone in the adjuvant setting. However, the combination
results in improved progression free survival compared to endocrine
therapy alone in the metastatic setting [26,27]. Interestingly, triple-

negative tumors were associated with significantly worse breast cancer
survival in the 2005–2012 era only, after results of the adjuvant tras-
tuzumab trials were first presented.

We found no differences in survival among T1a and T1b tumors.
Our findings are consistent with studies at MD Anderson Cancer Center,
the NCCN, and the Onco LR Network that found no differences in re-
currence between T1a and T1b, HER2-positive tumors [12,14,15]. In
contrast, investigators at Kaiser Permanente found that 75% of distant
recurrences were attributed to the 24% of tumors that were 1 cm,

Fig. 1a. Breast cancer specific survival among T1a/b, N0 California breast cancer patients diagnosed 2000–2004 by HER2 status.

Fig. 1b. Breast cancer specific survival among T1a/b, N0 California breast cancer patients diagnosed 2005–2012 by HER2 status.
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Figure 1 Forest plots of pooled analyses regarding overall and distant recurrences.

Table 3 Meta-analysis of recurrence

Recurrence 
type

No. of  
studies

Total (n) Trastuzumab,  
recur/total

Control,  
recur/total

Trastuzumab vs. control,  
odds ratio (95% CI)

P heterogeneity, I2 P value

Overall 
recurrence

7 1,181 10/552 (1.8%) 55/629 (8.7%) 0.201 (0.100–0.404) 0.479, 0.0% <0.001

Distant 
recurrence

5 673 0/237 16/436 (3.7%) 0.328 (0.082–1.311) 0.589, 0.0% 0.115

CI, confidence interval.

as pT1abN0. Recent National Comprehensive Cancer 
Network (NCCN) guidelines firmly recommend the use 
of adjuvant chemotherapy and trastuzumab for tumours 
>1 cm or for node-positive, HER2-positive cases (category 
1). The recommendation level is 2A for T1bN0 and N1mi 

and 2B for T1aN0. At these levels, the recommendation is 
to “consider adjuvant chemotherapy with trastuzumab”. It 
is also stated that the decision to administer trastuzumab 
for T1ab cases must be taken after considering other 
factors including possible cardiotoxicities and uncertain  

The adjuvant treatment including trastuzumab was shown to reduce overall recurrence. 
Distant recurrence may also be reduced, as it did not occur among the 237 patients with trastuzumab treatment. 

Yoon Lee Ann et al. Transl med 2020

Systematic review of 7-studies involving 1,181 patients with pT1a/b N0, HER2-pos eBC

Outcomes in HER2-pos pT1a/b N0 eBC 
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eBC ESMO Living Practice Guideline 

! [18F]2-fluoro-2-deoxy-D-glucose (FDG)epositron emis-
sion tomography (PET)eCT scanning may be used
instead of CT and bone scintigraphy particularly for
high-risk patients and when conventional methods are
inconclusive [II, B].

MANAGEMENT OF EBC

General treatment principles

The recommendations in this guideline provide a frame-
work to promote optimal patient care. However, treatment
decisions for each patient should be based on an individual
riskebenefit analysis considering patient/disease charac-
teristics, comorbidities and patient preferences. All treat-
ment decisions should be made as part of a shared
decision-making process with the patient. Clinical trial
participation is preferred whenever available.

Supplementary Material Section 6, available at https://
doi.org/10.1016/j.annonc.2023.11.016, provides further
details on general treatment principles.

For a general overview of EBC management, see Figure 2.

Patient communication and shared decision making

Supplementary Material Section 7, available at https://doi.
org/10.1016/j.annonc.2023.11.016, provides details on pa-
tient communication and shared decision making.

Locoregional treatment

Surgery. Breast-conserving surgery (BCS) is an appropriate
surgical option for most patients with breast cancer. For
patients undergoing BCS, typically with post-operative
radiotherapy (RT), also known as breast-conserving ther-
apy (BCT), optimal oncological and cosmetic outcomes are
important. It is, therefore, recommended that breast sur-
geons should either work with plastic surgeons or be
trained in oncoplastic approaches themselves. Shared de-
cision making should be facilitated using appropriate
patient-oriented information tools.5

Margin status should be reported; for invasive cancer, no
tumour at the inked margin is required; for in situ disease,
"2 mm is preferred.6

Marking the tumour bed with clips facilitates an accurate
planning of either the radiation boost field or for partial
breast irradiation, if indicated.7 The aim should be to ach-
ieve local recurrence rates of <0.5% per year and #5%
overall per 5 years. Nipple-sparing mastectomy and skin-
sparing mastectomy are generally considered oncologically
safe while improving cosmetic outcomes for cases where
primary breast conservation cannot be achieved.

Immediate or delayed breast reconstruction should be
offered to most women requiring mastectomy. Oncological
reasons to advise against immediate reconstruction include
inflammatory breast cancer or situations where the risk of
locoregional recurrence is high to avoid delays in initiating
post-operative RT.8 Autologous tissue-based reconstructive

Figure 2. EBC treatment overview.
Purple: general categories or stratification; turquoise: combination of treatments or other systemic treatments; white: other aspects of management; blue: systemic
anticancer therapy.
ALN, axillary lymph node; c, clinical; ChT, chemotherapy; CPG, Clinical Practice Guideline; DCIS, ductal carcinoma in situ; EBC, early breast cancer; ET, endocrine
therapy; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; N, node; OFS, ovarian function suppression; T, tumour; TNBC, triple-negative breast
cancer; RT, radiotherapy.
aSee Figure 3 for management of ALN involvement and Figures 4-7 for systemic therapy according to breast cancer subtype. Recommendations for special situations
(elderly patients, male breast cancer and DCIS) are described in the CPG text.
bBisphosphonates are approved for treating bone metastases and osteoporosis and not for prevention of relapse.
cIf ChT is indicated it may be given in the neoadjuvant setting.
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Abstract  

Breast  cancer  represents  the  most  commonly  diagnosed  neoplasm  worldwide  and  the  HER2-positive  subtype  accounts  

for  nearly  1  in  5  breast  cancers.  The  majority  of  patients  with  breast  cancer  present  with  an  early-stage  disease  upon  

diagnosis,  which  is  thus  susceptible  to  virtually  curative  treatment  strategies.  For  a  stage,  I  T1a/b  N0  HER2-positive  

disease,  upfront  surgery  followed  by  adjuvant  therapy  is  the  preferred  approach.  However,  there  is  some  uncertainty  

regarding  the  appropriate  management  of  stage  cT1c  cN0,  as  both  the  neoadjuvant  approach  and  upfront  surgery  have  

been  proven  to  be  feasible  therapeutic  options.  The  aim  of  this  Delphi  consensus  was  to  define  the  best  strategies  for  

the  treatment  of  early  HER2-positive  breast  cancer.  This  work  may  help  clinicians  in  the  management  of  early  HER2-  

positive  breast  cancer.  
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Introduction  

With  more  than  2  million  new  cases  registered  every  year,  breast  

cancer  (BC)  represents  the  most  commonly  diagnosed  neoplasm  

worldwide.  1  

Up  to  90%  of  BC  patients  present  with  an  early-stage  disease  

(confined  to  the  mammary  gland  and/or  the  locoregional  lymph  

nodes),  which  is  susceptible  to  more  effective  treatment  strategies.  

HER2-positive  (HER2  +  )  BC  accounts  for  15%  to  20%  of  the  

diagnoses.  2  ,  3  The  hyperexpression  and/or  amplification  of  HER2  

has  historically  represented  a  negative  prognostic  factor,  4  until  the  

introduction  to  the  clinical  practice  of  anti-HER2  target  therapy.  

Trastuzumab  was  the  first  anti-HER2  agent  that  demonstrated  

significant  improvement  in  survival  with  HER2  +  metastatic  BC  

when  used  in  combination  with  chemotherapy,  compared  with  

chemotherapy  alone.  5  

Later,  trastuzumab  also  demonstrated  efficacy  in  the  management  

of  early-stage  HER2  +  BC.  6  ,  7  Patients  with  stage  II  or  III  HER2  +  

BC  are  generally  offered  a  neoadjuvant  therapy,  followed  by  surgery  

and  adjuvant  therapy.  8  For  stage  I  T1a/bN0  HER2  +  disease,  

upfront  surgery  followed  by  adjuvant  therapy  is  the  preferred  

approach,  according  to  the  results  of  the  APT  trial.  9  However,  

appropriate  management  of  stage  I  cT1c  cN0  HER2  +  BC  remains  

uncertain,  as  both  the  neoadjuvant  approach  and  upfront  surgery  

have  proven  to  be  feasible  therapeutic  options.  9  ,  10  

The  aim  of  this  work  was  to  revise  the  literature  concerning  the  

type  and  duration  of  (neo)adjuvant  anti-HER2  therapy  for  early  
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What do you do in cT1c N0 ?
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BACKGROUND
No single standard treatment exists for patients with small, node-negative, human 
epidermal growth factor receptor type 2 (HER2)–positive breast cancers, because 
most of these patients have been ineligible for the pivotal trials of adjuvant tras-
tuzumab.

METHODS
We performed an uncontrolled, single-group, multicenter, investigator-initiated 
study of adjuvant paclitaxel and trastuzumab in 406 patients with tumors measur-
ing up to 3 cm in greatest dimension. Patients received weekly treatment with 
paclitaxel and trastuzumab for 12 weeks, followed by 9 months of trastuzumab 
monotherapy. The primary end point was survival free from invasive disease.

RESULTS
The median follow-up period was 4.0 years. The 3-year rate of survival free from 
invasive disease was 98.7% (95% confidence interval [CI], 97.6 to 99.8). Among the 
12 relapses seen, 2 were due to distant metastatic breast cancer. Excluding contra-
lateral HER2-negative breast cancers and nonbreast cancers, 7 disease-specific 
events were noted. A total of 13 patients (3.2%; 95% CI, 1.7 to 5.4) reported at 
least one episode of grade 3 neuropathy, and 2 had symptomatic congestive heart 
failure (0.5%; 95% CI, 0.1 to 1.8), both of whom had normalization of the left 
ventricular ejection fraction after discontinuation of trastuzumab. A total of 13 
patients had significant asymptomatic declines in ejection fraction (3.2%; 95% CI, 
1.7 to 5.4), as defined by the study, but 11 of these patients were able to resume 
trastuzumab therapy after a brief interruption.

CONCLUSIONS
Among women with predominantly stage I HER2-positive breast cancer, treatment 
with adjuvant paclitaxel plus trastuzumab was associated with a risk of early recur-
rence of about 2%; 6% of patients withdrew from the study because of protocol-
specified adverse events. (Funded by Genentech; ClinicalTrials.gov number, 
NCT00542451.)
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APT trial design (Ph2 SAT,not-RCT )



APT trial results

31 IDFS events: 6 DR (19%), 6 ILRR (19%), 9 CLBC (29%, 8/9 HER2-neg), 10 all causes of death



ATEMPT trial design

Two co-primary EP:

1. compare the incidence of CRTL
2. evaluate IDFS in pts with TDM-1



ATEMPT trial results

ATEMPT 2.0 is on-going (TDM-1 x 6c q3w)
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Introduction  

With  more  than  2  million  new  cases  registered  every  year,  breast  

cancer  (BC)  represents  the  most  commonly  diagnosed  neoplasm  

worldwide.  1  

Up  to  90%  of  BC  patients  present  with  an  early-stage  disease  

(confined  to  the  mammary  gland  and/or  the  locoregional  lymph  

nodes),  which  is  susceptible  to  more  effective  treatment  strategies.  

HER2-positive  (HER2  +  )  BC  accounts  for  15%  to  20%  of  the  

diagnoses.  2  ,  3  The  hyperexpression  and/or  amplification  of  HER2  

has  historically  represented  a  negative  prognostic  factor,  4  until  the  

introduction  to  the  clinical  practice  of  anti-HER2  target  therapy.  

Trastuzumab  was  the  first  anti-HER2  agent  that  demonstrated  

significant  improvement  in  survival  with  HER2  +  metastatic  BC  

when  used  in  combination  with  chemotherapy,  compared  with  

chemotherapy  alone.  5  

Later,  trastuzumab  also  demonstrated  efficacy  in  the  management  

of  early-stage  HER2  +  BC.  6  ,  7  Patients  with  stage  II  or  III  HER2  +  

BC  are  generally  offered  a  neoadjuvant  therapy,  followed  by  surgery  

and  adjuvant  therapy.  8  For  stage  I  T1a/bN0  HER2  +  disease,  

upfront  surgery  followed  by  adjuvant  therapy  is  the  preferred  

approach,  according  to  the  results  of  the  APT  trial.  9  However,  

appropriate  management  of  stage  I  cT1c  cN0  HER2  +  BC  remains  

uncertain,  as  both  the  neoadjuvant  approach  and  upfront  surgery  

have  proven  to  be  feasible  therapeutic  options.  9  ,  10  

The  aim  of  this  work  was  to  revise  the  literature  concerning  the  

type  and  duration  of  (neo)adjuvant  anti-HER2  therapy  for  early  
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BACKGROUND
No single standard treatment exists for patients with small, node-negative, human 
epidermal growth factor receptor type 2 (HER2)–positive breast cancers, because 
most of these patients have been ineligible for the pivotal trials of adjuvant tras-
tuzumab.

METHODS
We performed an uncontrolled, single-group, multicenter, investigator-initiated 
study of adjuvant paclitaxel and trastuzumab in 406 patients with tumors measur-
ing up to 3 cm in greatest dimension. Patients received weekly treatment with 
paclitaxel and trastuzumab for 12 weeks, followed by 9 months of trastuzumab 
monotherapy. The primary end point was survival free from invasive disease.

RESULTS
The median follow-up period was 4.0 years. The 3-year rate of survival free from 
invasive disease was 98.7% (95% confidence interval [CI], 97.6 to 99.8). Among the 
12 relapses seen, 2 were due to distant metastatic breast cancer. Excluding contra-
lateral HER2-negative breast cancers and nonbreast cancers, 7 disease-specific 
events were noted. A total of 13 patients (3.2%; 95% CI, 1.7 to 5.4) reported at 
least one episode of grade 3 neuropathy, and 2 had symptomatic congestive heart 
failure (0.5%; 95% CI, 0.1 to 1.8), both of whom had normalization of the left 
ventricular ejection fraction after discontinuation of trastuzumab. A total of 13 
patients had significant asymptomatic declines in ejection fraction (3.2%; 95% CI, 
1.7 to 5.4), as defined by the study, but 11 of these patients were able to resume 
trastuzumab therapy after a brief interruption.

CONCLUSIONS
Among women with predominantly stage I HER2-positive breast cancer, treatment 
with adjuvant paclitaxel plus trastuzumab was associated with a risk of early recur-
rence of about 2%; 6% of patients withdrew from the study because of protocol-
specified adverse events. (Funded by Genentech; ClinicalTrials.gov number, 
NCT00542451.)
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BACKGROUND
Patients who have residual invasive breast cancer after receiving neoadjuvant chemo-
therapy plus human epidermal growth factor receptor 2 (HER2)–targeted therapy have 
a worse prognosis than those who have no residual cancer. Trastuzumab emtansine 
(T-DM1), an antibody–drug conjugate of trastuzumab and the cytotoxic agent emtan-
sine (DM1), a maytansine derivative and microtubule inhibitor, provides benefit in 
patients with metastatic breast cancer that was previously treated with chemotherapy 
plus HER2-targeted therapy.
METHODS
We conducted a phase 3, open-label trial involving patients with HER2-positive early 
breast cancer who were found to have residual invasive disease in the breast or axilla 
at surgery after receiving neoadjuvant therapy containing a taxane (with or without 
anthracycline) and trastuzumab. Patients were randomly assigned to receive adjuvant 
T-DM1 or trastuzumab for 14 cycles. The primary end point was invasive disease–free 
survival (defined as freedom from ipsilateral invasive breast tumor recurrence, ipsilat-
eral locoregional invasive breast cancer recurrence, contralateral invasive breast cancer, 
distant recurrence, or death from any cause).
RESULTS
At the interim analysis, among 1486 randomly assigned patients (743 in the T-DM1 
group and 743 in the trastuzumab group), invasive disease or death had occurred in 91 
patients in the T-DM1 group (12.2%) and 165 patients in the trastuzumab group 
(22.2%). The estimated percentage of patients who were free of invasive disease at 
3 years was 88.3% in the T-DM1 group and 77.0% in the trastuzumab group. Invasive 
disease–free survival was significantly higher in the T-DM1 group than in the trastu-
zumab group (hazard ratio for invasive disease or death, 0.50; 95% confidence interval, 
0.39 to 0.64; P<0.001). Distant recurrence as the first invasive-disease event occurred 
in 10.5% of patients in the T-DM1 group and 15.9% of those in the trastuzumab group. 
The safety data were consistent with the known safety profile of T-DM1, with more 
adverse events associated with T-DM1 than with trastuzumab alone.
CONCLUSIONS
Among patients with HER2-positive early breast cancer who had residual invasive disease 
after completion of neoadjuvant therapy, the risk of recurrence of invasive breast cancer or 
death was 50% lower with adjuvant T-DM1 than with trastuzumab alone. (Funded by F. 
Hoffmann–La Roche/Genentech; KATHERINE ClinicalTrials.gov number, NCT01772472.)
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KATHERINE trial design 

G. von Minckwitz et al. NEJM 2019



KATHERINE trial – results
The quote of pts w/o  previous exposure to anthracicline  is quite limited (24%)

G. von Minckwitz et al. NEJM 2019

Table A.3. Patient and Disease Characteristics and Prior Therapy in Patients 

Receiving Anthracycline- Versus Non-Anthracycline-Based Neoadjuvant 

Chemotherapy

AC-based NACT Non-AC-based NACT

Characteristics

T-DM1

(n=579)

Trastuzumab

(n=564)

T-DM1

(n=164)

Trastuzumab

(n=179)

Median age (range), y 48 (24–73) 48 (23–80) 51 (25–79) 51 (28–78)

Race, n (%)

White

Asian

Black or African 

American

American Indian or 

Alaska Native

Other/multiple/unknowna

432 (74.6)

39 (6.7)

12 (2.1)

36 (6.2)

60 (10.4)

386 (68.4)

46 (8.2)

12 (2.1)

50 (8.9)

70 (12.4)

119 (72.6)

26 (15.9)

9 (5.5)

0

10 (6.1)

145 (81.0)

18 (10.1)

7 (3.9)

0

9 (5.0)

Ethnicity, n (%)

Hispanic or Latino

Not Hispanic or Latino

Not stated/unknown

80 (13.8)

434 (75.0)

65 (11.2)

94 (16.7)

389 (69.0)

81 (14.4)

11 (6.7)

145 (88.4)

8 (4.9)

13 (7.3)

154 (86.0)

12 (6.7)

Region, n (%)

North America

Western Europe

Rest of world

73 (12.6)

368 (63.6)

138 (23.8)

53 (9.4)

358 (63.5)

153 (27.1)

97 (59.1)

35 (21.3)

32 (19.5)

111 (62.0)

45 (25.1)

23 (12.8)

ECOG performance 

status, n (%)

0

1

482 (83.2)

97 (16.8)

481 (85.3)

83 (14.7)

115 (70.1)

49 (29.9)

132 (73.7)

47 (26.3)

Hormone receptor status, 

n (%)

ER− and PgR− or 

unknown

ER+ and/or PgR+

167 (28.8)

412 (71.2)

161 (28.5)

403 (71.5)

42 (25.6)

1

22 (74.4)

42 (23.5)

137 (76.5)

Primary tumor stage at 

initial diagnosis, n (%)

cT1

cT2

cT3

cT4, cT4a, cT4b, cT4c

cT4d

72 (12.4)

288 (49.7)

135 (23.3)

48 (8.3)

36 (6.2)

56 (9.9)

281 (49.8)

148 (26.2)

49 (8.7)

30 (5.3)

27 (16.5)

77 (47.0)

42 (25.6)

11 (6.7)

7 (4.3)

25 (14.0)

108 (60.3)

37 (20.7)

5 (2.8)

4 (2.2)

Regional lymph node 

stage at initial diagnosis, n 

(%)

cN0

cN1

cN2

cN3

cNX

179 (30.9)

304 (52.5)

62 (10.7)

31 (5.4)

3 (0.5)

172 (30.5)

287 (50.9)

76 (13.5)

28 (5.0)

1 (0.2)

58 (35.4)

81 (49.4)

13 (7.9)

12 (7.3)

0

67 (37.4)

83 (46.4)

23 (12.8)

5 (2.8)

1 (0.6)

In 77 pts with cT1cN0 and with RD at surgery 6 IDFS events were observed all of which occurred in the 32 
trastuzumab recipients (3 non-CNS mets, 2 CNS recurrences, and 1 contralateral BC). 
None of the 45 pts with T-DM1 had an IDFS event. 

N=180



KATHERINE in the context 

12 preop clinical trial (N 11.955)

Inclusion criteria : >200pts/trial

Available data for pCR) EFS/OS (at least 3yrs FU)

Metanalysis per individual data (pCR vs no pCR)

Analysis at patient level and at trial level

The NeoCT FDA metanalysis



KATHERINE hidden clinical implication

RD after HER2-directed NAT defines a group of tumors enriched for 
relative resistance to trastuzumab and the same drug(s) should not 
continue as adjuvant after RD at surgery (peri-operative approach) 

As a hidden implication of KATHERINE, we should maximize the chances 
of pCR during neoadjuvant treatment

After KATHERINE, the application of an adjuvant strategy to patients with 
high risk HER2+ eBC is suboptimal and in many of them detrimental. 
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Abstract  
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Introduction  

With  more  than  2  million  new  cases  registered  every  year,  breast  

cancer  (BC)  represents  the  most  commonly  diagnosed  neoplasm  

worldwide.  1  

Up  to  90%  of  BC  patients  present  with  an  early-stage  disease  

(confined  to  the  mammary  gland  and/or  the  locoregional  lymph  

nodes),  which  is  susceptible  to  more  effective  treatment  strategies.  

HER2-positive  (HER2  +  )  BC  accounts  for  15%  to  20%  of  the  

diagnoses.  2  ,  3  The  hyperexpression  and/or  amplification  of  HER2  

has  historically  represented  a  negative  prognostic  factor,  4  until  the  

introduction  to  the  clinical  practice  of  anti-HER2  target  therapy.  

Trastuzumab  was  the  first  anti-HER2  agent  that  demonstrated  

significant  improvement  in  survival  with  HER2  +  metastatic  BC  

when  used  in  combination  with  chemotherapy,  compared  with  

chemotherapy  alone.  5  

Later,  trastuzumab  also  demonstrated  efficacy  in  the  management  

of  early-stage  HER2  +  BC.  6  ,  7  Patients  with  stage  II  or  III  HER2  +  

BC  are  generally  offered  a  neoadjuvant  therapy,  followed  by  surgery  

and  adjuvant  therapy.  8  For  stage  I  T1a/bN0  HER2  +  disease,  

upfront  surgery  followed  by  adjuvant  therapy  is  the  preferred  

approach,  according  to  the  results  of  the  APT  trial.  9  However,  

appropriate  management  of  stage  I  cT1c  cN0  HER2  +  BC  remains  

uncertain,  as  both  the  neoadjuvant  approach  and  upfront  surgery  

have  proven  to  be  feasible  therapeutic  options.  9  ,  10  

The  aim  of  this  work  was  to  revise  the  literature  concerning  the  

type  and  duration  of  (neo)adjuvant  anti-HER2  therapy  for  early  
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cT1N0

What do you do in cT1cN0 ?



L Gianni, The Lancet et al. 2012

(Neo)adj Tx : the max tolerated Tx
NeoSPHERE trial – pCR



(Neo)adj: the min effective Tx
PHERGAIN trial design: a paradigm shift 

ARM B (HP) : pCR in PET responders 37.9% (p<0.001, null hypothetsis <=20%) 
  IDFS @3y 95.4% (p<0.001, null hypothesis <90% )

J Cartes SABCS 2023



pCR & surrogacy:
• clear at patient level 
• poor at trial level

IMPLICATION 
Obtaining a pCR is good for individual patients, but the relationship between pCR and long-term outcome across trials is poor. 
The use of pCR as a surrogate for early drug approval should be revisited 

CONCLUSION
pCR cannot be used as a trial-level surrogate for either EFS or OS prognostic role

Pierre Squifflet, J Clin Oncol 2023

Re-appraisal of pCR in HER2 
pCR surrogacy at patients level not at trial  (CTneoBC)



Symmans JCO 2017

HER2-pos
No Tras Trast

The long-term prognosis in 
each phenotypic subset of BC 
related to RCB after NAC 

(N 1158 at MDACC)

Disconnection between pCR and EFS/OS
Clinical point of view: RCB 



Beyond pCR:
• cT and cN
• HR ( no pCR only)

Marion T. van Mackelenbergh  J Clin Oncol 2023

IMPLICATION
Many had assumed that achieving a pCR was the great equalizer 
and that patients with a pCR had a low risk of recurrence 
regardless of the extent of disease at diagnosis. These results are 
sobering. 

TABLE 1. Patient Characteristics
Parameter Overall (N 5 3,710) Hormone Receptor–Positive (n 5 2,036) Hormone Receptor–Negative (n 5 1,674)

Age, years, median (min-max) 49 (18-81) 48 (21-81) 51 (18-81)

Histologic tumor type, No. (%)

Lobular subtype 626 (16.9) 351 (17.2) 275 (16.4)

Ductal subtype 2,539 (68.4) 1,430 (70.2) 1,109 (66.2)

Other 186 (5.0) 105 (5.2) 81 (4.8)

Missing 359 (9.7) 150 (7.4) 209 (12.5)

Histopathologic grade, No. (%)

G1 79 (2.1) 61 (3.0) 18 (1.1)

G2 1,198 (32.3) 819 (40.2) 379 (22.6)

G3 1,266 (34.1) 606 (29.8) 660 (39.4)

Unknown 1,167 (31.5) 550 (27.0) 617 (36.9)

cT, No. (%)

cT1 229 (6.2) 139 (6.8) 90 (5.4)

cT2 1,615 (43.5) 971 (47.7) 644 (38.5)

cT1 or cT2 260 (7.0) 127 (6.2) 133 (7.9)

cT3 810 (21.8) 418 (20.5) 392 (23.4)

cT4 621 (16.7) 291 (14.3) 330 (19.7)

cT3 or cT4 175 (4.7) 90 (4.4) 85 (5.1)

cN, No. (%)

cN0 1,301 (35.1) 797 (39.1) 504 (30.1)

cN1 1,879 (50.6) 999 (49.1) 880 (52.6)

cN2 391 (10.5) 189 (9.3) 202 (12.1)

cN3 139 (3.8) 51 (2.5) 88 (5.3)

Ki-67, No. (%)

#20% 314 (8.5) 207 (10.2) 107 (6.4)

.20% 854 (23.0) 442 (21.7) 412 (24.6)

Missing 2,542 (68.5) 1,387 (68.1) 1,155 (69.0)

Hormone receptor status, No. (%)

Positive 2,036 (54.9)

Negative 1,674 (45.1)

Abbreviations: cN, clinical nodal status; cT, clinical tumor size.

TABLE 2. Multivariate Cox Models for EFS and OS According to pCR

Prognostic Factor

pCR2 pCR1

EFS OS EFS OS

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

cT (cT1-2 v cT3-4) 0.62 (0.53 to 0.73) ,.001 0.47 (0.37 to 0.60) ,.001 0.67 (0.50 to 0.90) .007 0.55 (0.34 to 0.87) .011

cN (cN2 v cN1) 0.66 (0.55 to 0.79) ,.001 0.75 (0.58 to 0.96) .025 0.72 (0.53 to 0.98) .039 0.61 (0.36 to 1.03) .065

Hormone receptor status
(hormone receptor1 v
hormone receptor2)

0.59 (0.50 to 0.68) .005 0.44 (0.36 to 0.55) ,.001 0.97 (0.73 to 1.29) .842 0.76 (0.47 to 1.22) .251

Abbreviations: cN, clinical nodal status; cT, clinical tumor size; EFS, event-free survival; HR, hazard ratio; OS, overall survival; pCR, pathologic complete
response.
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Disconnection between pCR and EFS/OS
Cinical point pfview: the quality effect of pCR



Broglio K, et al. JAMA Oncol 2016

HR=0.52

HR=0.29  

Disconnection between pCR and EFS/OS
Biological point of view: ER expression



Gianni L et al,  Lancet Oncol 2014

pCR with Trastuzumab+CT is better than pCR with CT only
Trastuzumab benefit over CT is weak to nil w/o pCR

pCR: ypT0/Tis, ypN0

Disconnection between pCR and EFS/OS
Clinical point of view: the quality of pCR by treatment

NOAH Trial
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Salgado R JAMA Oncol 2015

Disconnection between pCR and EFS/OS
Biological point of view: Immune features



Guarneri et al Ann Surg Oncol 2013

has been studied in both retrospective and prospective studies
and can occur at a rate of 10%–30% [15, 16]. True biological
modifications or treatment-induced clonal selection only
represent some of the possible explanations. Other reasons may
include preanalytical and analytical pitfalls, sampling errors, as
well as tumor heterogeneity [17]. Whatever the reason of this
discordance, many reports suggest that the change in HER2
status during tumor progression may have a prognostic impact,
with patients changing from HER2 positivity to HER2
negativity experiencing a poorer outcome when compared with
positive concordant cases [15, 19].
Data on the rate and prognostic value of HER2 loss before

and after neoadjuvant therapy and on the effect of different
treatments (CT or anti-HER2) on such discordance are scanty.
The majority of published studies included small

retrospective series of unselected breast cancer patients (both
HER2-negative and HER2-positive), did not run confirmatory
FISH, did not planned the comparison between different
treatment cohorts, and finally, did not evaluate the prognostic
impact of receptor change [20]. Our study included two cohorts
of HER2-positive patients sequentially treated at our institution
with CT (cohort A) and CT plus anti-HER2 agents (cohort B).
Data on IHC HER2 status were confirmed by FISH in case of 2+
IHC score, discordance rate between the two cohorts was
compared, and a survival analysis was carried out.
First of all, we confirmed that the addition of anti-HER2

agents to neoadjuvant CT significantly improves both pCR and
BCS rates for HER2-positive disease. CT alone resulted in a low
pCR rate, and this may be partly due to the relative low number
of administered cycles. The only other imbalance between the
two cohorts was a higher prevalence of grade 1–2 tumors in
cohort A; otherwise, the two groups were balanced as for all the
other clinical and pathologic parameters.
Secondarily, we confirmed that patients achieving a pCR

experienced a significantly better DFS when compared with
those with residual disease.
Among patients with residual disease treated within CT alone

and CT plus anti-HER2, HER2 loss was observed at a rate of
40% and 14.7%, respectively. Some relatively small series have
previously evaluated HER2 changes after neoadjuvant CT on
both HER2-positive and HER2-negative patients, reporting no
significant HER2 change rates [21–23]. However, the largest

Figure 1. Kaplan–Meier estimates of disease-free survival according to
pathologic complete response.

Figure 2. Kaplan–Meier estimates of disease-free survival according to
HER2 status after neoadjuvant therapy.

Table 1. Patient characteristics, pathologic response, breast conservation
and HER2 loss according to trastuzumab exposure

Cohort A
(N = 40)

Cohort B
(N = 67)

P-value

Chemotherapy Chemotherapy +
anti-HER2

Median age
(minimum–maximum)

49 yrs (29–76) 47 yrs (26–80)

Median chemotherapy
cycles

4 (1–8) 8 (1–8)

Stage, n (%)
IIA 14 (35.0%) 24 (35.8%)
IIB 15 (35.7%) 28 (41.8%)
III 11 (27.5%) 15 (22.4%)

Histology, n (%)
Ductal 27 (67.5%) 57 (85.1%)
Lobular 1 (2.5%) 2 (3%)
Other/NA 12 (30%) 8 (12.9%)

Histologic grade, n (%)
1–2 10 (25%) 2 (3%)
3 27 (67.5%) 54 (80.6%)
NA 3 (7.5%) 11 (16.4%)

Hormone receptor, n (%)
ER and PgR <10% 12 (30%) 25 (37.3%)
ER and/or PgR >10% 27 (67.5%) 41 (61.1%)
NA 1 (2.5%) 1 (1.5%)

Median Ki67
(minimum–maximum)

30% (8%–75%) 30% (10%–90%)

pCR, n (%)
Yes 3 (7.5%) 29 (43.8%) <0.001
No 37 (92.5%) 38 (56.7%)

Breast-conserving surgery, n (%)
Yes 15 (38.5%) 39 (58.2%) 0.050
No 24 (61.5%) 28 (41.8%)

HER2 lossa, n (%)
Yes 14 (40%) 5 (14.7%) 0.019
No 21 (60%) 29 (85.3%)

aSix patients had residual millimetric foci not suitable for HER2 re-testing.
yrs, years; NA, not available; ER, estrogen receptor; PgR, progesterone
receptor; pCR, pathologic complete response.
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The rate of HER2 loss is higher in pats receiving NAT w/o anti-HER2 agents. 
HER2 status on RD can be helpful in selecting different risk of relapse

Disconnection between pCR and EFS/OS
Biological point of view: HER2 heterogeneity



HER2DX pCR-score and risk-score 
might help identify ideal candidates to 

receive neoadj HER2 blockade in 
combination with CT in  HER2+eBC and 
defining individualized (de-)escalation 

strategies

Prat A, et al. EBioMedicine. 2022

Disconnection between pCR and EFS/OS



HER2DX exemples

Patient MR, 51 yrs old
2,6 cm nodule in right breast; cT2, cN0, M0 
IDC, G3, ER 75%, PgR 80%, HER2 3+, Ki 67 75%

HER2DX Test

Courtesy P Conte
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Patient MR, 51 yrs old
2,6 cm nodule in right breast; cT2, cN0, M0 
IDC, G3, ER 75%, PgR 80%, HER2 3+, Ki 67 75%

HER2DX Test

Courtesy P Conte

Neoadjuvant Treatment:
low pCR rate, low efficacy of TDM1
more treatment burden & toxicities 

no benefit



HER2DX exemples

Patient MR, 51 yrs old
2,6 cm nodule in right breast; cT2, cN0, M0 
IDC, G3, ER 75%, PgR 80%, HER2 3+, Ki 67 75%

HER2DX Test

Patient VA, 35 yrs old
1.5 cm nodule in right breast + palpable nodes; cT1c cN+, M0
IDC, G3, ER 75%, PgR 40%, HER2 3+, Ki 67 70%

HER2DX Test

Courtesy P Conte

Neoadjuvant Treatment:
low pCR rate, low efficacy of TDM1
more treatment burden & toxicities 

no benefit



HER2DX exemples

Patient MR, 51 yrs old
2,6 cm nodule in right breast; cT2, cN0, M0 
IDC, G3, ER 75%, PgR 80%, HER2 3+, Ki 67 75%

HER2DX Test

Neoadjuvant Treatment:
low pCR rate, low efficacy of TDM1
more treatment burden & toxicities 

no benefit

Patient VA, 35 yrs old
1.5 cm nodule in right breast + palpable nodes; cT1c cN+, M0
IDC, G3, ER 75%, PgR 40%, HER2 3+, Ki 67 70%

HER2DX Test

Neoadjuvant Treatment:
high pCR rate with antiHEr2 (dual)
high efficacy of TDM1 if not pCR

benefit

Courtesy P Conte



HER2DXin APT trial
(284/406 samples adequate for HER2DX genomic testing)

S Tolaney Lancet Oncol 2023

In univariate post-hoc analysis:
HER2DX @32 discriminates low vs. high risk pts (IDFS & RFS)
In multivariate no association b/w survival end-points 
and any of well-known CP prognostic factors



Conclusion

● T1a/b excellent prognosis with surgery alone

● T1c ER-pos excellent prognosis with TH adj + ET/H 

● In selected cases (i.e. <50y, HR-ve), cT1c eBCs derserve the least toxic neoadj 
regimen and, in case of RD, the adj treatment escalation

● In selected cases, the use of MGA (i.e. HER2DX) could support the decision 
making process for optimal (neo)adjuvant treatment recommendation
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