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Milestones in the development of treatment of 

HER2-positive metastatic breast cancer 

research progress 
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Try to identify markers of resistance, sensitivity and to 

elaborate strategy to improve the efficacy of HER2 

targeting in the clinic of newer molecules/approaches 



Overcoming resistance to HER2 inhibitors 

I  M Adapted from Marech et al. J Cancer Ther 2012  
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Pertuzumab and trastuzumab: 

complementary mechanism of action 

*ADCC, Ab-Dependent Cell-Mediated Cytotoxicity  

Trastuzumab 

• inhibits ligand-independent HER2   

  signaling 

• activates ADCC* 

Pertuzumab 

• inhibits ligand-dependent HER2   

  dimerization and signaling 

• activates ADCC* 

Adapted from Baselga et al. N Engl J Med 2012  I  M 



Multiple HER2 targeting in trastuzumab 

resistant patients 

I  M 

HER2-positive MBC*  

progressed on trastuzumab + 

chemotherapy 

(n=66) 

Pertuzumab +  

Trastuzumab 

 

Phase II Trial 

Baselga et al. J Clin Oncol 2010  

* MBC, Metastatic Breast Cancer 



CLEOPATRA study 

I  M Baselga et al. N Engl J Med 2012  



CLEOPATRA study 

I  M 

A Phase III, Randomized, Double-Blind, Placebo-

Controlled Registration Trial to Evaluate the Efficacy and 

Safety of Placebo + Trastuzumab + Docetaxel vs. 

Pertuzumab + Trastuzumab + Docetaxel 

in Patients with Previously Untreated HER2-Positive 

Metastatic Breast Cancer (CLEOPATRA) 

J Baselga,1 S-B Kim,2 S-A Im,3 R Hegg,4 Y-H Im,5 L Roman,6  

J L Pedrini,7 J Cortés,8 A Knott,9 E Clark,9 G Ross9 and S M Swain10 
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CLEOPATRA study: design 

I  M 

Patients with 

locally recurrent, 

unresectable, or MBC*  

 HER2-positive 

(centrally confirmed)  

(N = 808) 

Placebo + trastuzumab 
n=406 

1:1 

n=402 

Docetaxel** 
≥ 6 cycles recommended 

PD*** 

Pertuzumab + trastuzumab 

Docetaxel** 
≥ 6 cycles recommended 

• Randomization was stratified by geographic region and prior treatment status (neo/adjuvant 

chemotherapy received or not) 

• Study dosing q3w: 

− Pertuzumab/Placebo: 840 mg loading dose, 420 mg maintenance 

− Trastuzumab:  8 mg/kg loading dose, 6 mg/kg maintenance 

− Docetaxel:  75 mg/m2, escalating to 100 mg/m2 if tolerated 

* MBC, Metastatic Breast Cancer 
** < 6 cycles allowed for unacceptable toxicity or PD; > 6 cycles allowed at investigator discretion 
***  PD, Progressive Disease  

PD*** 

Baselga et al. N Engl J Med 2012  



CLEOPATRA study: elegibility criteria 

I  M 

Inclusion criteria: 

-    centrally confirmed human epidermal growth factor receptor 2 (HER2)-positive immunohistochemistry 3+ and/or fluorescence 

in situ hybridization-positive) locally recurrent, unresectable, or metastatic breast cancer (MBC) 

- measurable and/or non-measurable disease 

- LVEF* ≥ 50% at baseline** 

- ECOG (Eastern Cooperative Oncology Group) PS: 0-1 

- no more than one hormonal regimen for MBC*** prior to randomization  

- prior neo(adjuvant) therapy including trastuzumab**** was allowed 

- desease-free interval ≥ 12 months 

 

Exclusion criteria: 

- central nervous system metastases  

- prior exposure to a cumulative dose of doxorubicin > 360 mg/mq 

- history of congestive heart failure or decline in LVEF to <50% during or following prior therapy with trastuzumab 

- current uncontrolled medical conditions that could limit a patient’s ability to undertake study therapy 

 * Left Ventricular Ejection Fraction  
** determined by echocardiography or multiple-gated acquisition scanning 
*** Metastatic Breast Cancer 
**** with an interval of at least 12 months between completion of the adjuvant or neoadjuvant therapy and   

     the diagnosis of MBC  Baselga et al. N Engl J Med 2012  



CLEOPATRA study: patient characteristics 

I  M 

Only about 20% of patients had received 

(neo)adjuvant trastuzumab 

Baselga et al. N Engl J Med 2012  



CLEOPATRA results: PFS, independently 

assessed (primary end point) 

I  M 

Independently assessed Progression-free Survival 

n = 433 PFS events 

0 5 10 15 20 25 30 35 40 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Time (months) 

Ptz + T + D: median 18.5 months 

Pla + T + D: median 12.4 months 

HR = 0.62 
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p<0.001 
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402 345 267 139 83 32 10 0 0 Ptz + T + D 

406 311 209 93 42 17 7 0 0 Pla + T + D 
Stratified by prior treatment status and region 

D, docetaxel; PFS, progression-free survival; Pla, placebo; Ptz, pertuzumab; T, trastuzumab 

Baselga et al. N Engl J Med 2012  



CLEOPATRA results: PFS, independently and 

investigator assessed (primary and secondary 

end point)  

Independent assessment 

HR = 0.62 

95% CI, 0.51─0.75;  

p<0.0001 

Investigator assessment 

HR = 0.65 

95% CI, 0.54─0.78;  

p<0.0001  

Pertuzumab + T + D 

Placebo + T + D 
Independently assessed 

Pertuzumab + T + D 

Placebo + T + D 
Investigator-assessed 
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D, docetaxel; PFS, progression-free survival; T, trastuzumab 

Adapted from Baselga et al. N Engl J Med 2012  I  M Miles et al. J Clin Oncol 2012 (abstract ASCO 2012)  
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CLEOPATRA results: PFS in prespecified 

subgroups  

Baselga et al. N Engl J Med 2012  



Placebo 

+ trastuzumab 

+ docetaxel  

Median PFS, months 

Pertuzumab 

+ trastuzimab 

+ docetaxel 

Median PFS, months 

Hazard ratio  

(CI) 

Prior 

(neo)adjuvant 

trastuzumab 

treatment  

(n = 88) 

10.4 16.9 
0.62  

(0.35-1.07) 

No prior 

(neo)adjuvant 

trastuzumab 

treatment  

(n = 288)  

12.6  21.6  

0.60 

(0.43-0.83) 

 

CLEOPATRA results: independently 

assessed PFS by prior trastuzumab therapy 

in patients with(neo)adjuvant treatment 

Baselga et al. N Engl J Med 2012  

PFS, progression-free survival  

I  M 



CLEOPATRA results: PFS, independently 

assessed in elderly patients 

Miles et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster)  I  M 

Pertuzumab arm 

median PFS, 

months  

Placebo arm 

median PFS, 

months 

HR 

(CI) 

< 65 

years 
17.2 12.5 

0.55 

(0.53-0.80) 

p<0.0001 

≥ 65 

years 
21.6 10.4 

0.52 

(0.31-0.86) 

p=0.0098 



CLEOPATRA results: OS (secondary end point) 

I  M 

n at risk 
Time (months) 

0 5 10 15 20 25 30 35 40 45 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Ptz + T + D: 69 events 

Pla + T + D: 96 events 

HR = 0.64* 

95% CI 0.47‒0.88 
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Pertuzumab + T + D 402 387 367 251 161 87 31 4 0 0 

406 383 347 228 143 67 24 2 0 0 Placebo + T + D 

* The interim OS analysis did not cross the pre-specified O’Brien-Fleming stopping boundary (HR ≤0.603; p ≤0.0012) 

D, docetaxel; OS, overall survival; Pla, placebo; Ptz, pertuzumab; T, trastuzumab 

Interim analysis 

Baselga et al. N Engl J Med 2012  



Confirmatory overall survival analysis of 

CLEOPATRA study 

Swain et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster)  I  M 

 

  



Confirmatory overall survival analysis in 

predefined subgroups of CLEOPATRA study 

Swain et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster)  I  M 



CLEOPATRA results: overall response 

(secondary end point) 

I  M Baselga et al. N Engl J Med 2012  

Response, number (%)   

Placebo 

+ trastuzumab + docetaxel  

(n = 336)  

Pertuzumab 

+ trastuzumab + docetaxel  

(n = 343)  

Objective response 233 (69.3) 275 (80.2) 

Complete response 14 (4.2) 19 (5.5) 

Partial response 219 (65.2) 256 (74.6) 

Stable response 70 (20.8) 50 (14.6) 

Progressive disease 28 (8.3) 13 (3.8) 

Not assessable 2 (0.6) 2 (0.6)  

Not assessement performed 3 (0.9) 3 (0.9)  

*Total numbers in the two groups represent the number of patients with measurable disease at baseline, as assessed at an independent review facility 

Overall response, as assessed at an Independent Review Facility* 



Adverse event, n (%)   

Placebo 

+ trastuzumab + docetaxel  

(n = 397)  

Pertuzumab 

+ trastuzumab + docetaxel  

(n = 407)  

Diarrhea 184 (46.3) 272 (66.8) 

Alopecia 240 (60.5) 248 (60.9) 

Neutropenia 197 (49.6) 215 (52.8) 

Nausea 165 (41.6) 172 (42.3) 

Fatigue 146 (36.8) 153 (37.6) 

Rash 96 (24.2) 137 (33.7)  

Decreased appetite 105 (26.4) 119 (29.2)  

Mucosal inflammation 79 (19.9) 113 (27.8) 

Asthenia 120 (30.2) 106 (26.0) 

Peripheral edema 119 (30.0) 94 (23.1) 

Constipation 99 (24.9) 61 (15.0) 

Febrile neutropenia 30 (7.6) 56 (13.8) 

Dry skin 17 (4.3) 43 (10.6) 

CLEOPATRA results: safety 

(secondary end point) 

I  M Baselga et al. N Engl J Med 2012  



CLEOPATRA results: safety 

(secondary end point) 

Adverse event, grade ≥ 3, n 

(%)   

Placebo 

+ trastuzumab + docetaxel  

(n = 397)  

Pertuzumab 

+ trastuzumab + docetaxel  

(n = 407)  

Neutropenia 182 (45.8) 199 (48.9) 

Febrile neutropenia 30 (7.6) 56 (13.8) 

Diarrhea     20 (5.0) 32 (7.9) 

Peripheral neuropathy 7 (1.8) 11 (2.7)  

Anemia 14 (3.5) 10 (2.5)  

Asthenia 6 (1.5) 10 (2.5) 

Fatigue 13 (3.3) 9 (2.2) 

LV systolic disfunction 11 (2.8) 5 (1.2) 

Dyspnea 8 (2.0) 4 (1.0) 

Toxicity grade ≥ 3 

Adapted from Baselga et al. N Engl J Med 2012  I  M 



CLEOPATRA results: safety 

(secondary end point)  

Swain et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster)  



CLEOPATRA study: conclusions 

I  M 

 the combination of pertuzumab and trastuzumab with docetaxel as first-line therapy  

      increased PFS and OS in patients with HER2-positive MBC* in predefined subgroups  
 

 PFS benefit of the pertuzumab addition to trastuzumab plus docetaxel therapy in  

patients who had received prior (neo)adjuvant chemotherapy with trastuzumab was 

similar to the benefit observed in patients who had received prior (neo)adjuvant  

chemotherapy without trastuzumab 
 

 although adverse events (any grade) were reported more frequently in the 

pertuzumab group than in the control group, the combination therapy with 

pertuzumab did not increase the rates of symptomatic or asymptomatic cardiac 

dysfunction 
 

 these results show that combined HER2 blockade and chemotherapy using 

pertuzumab plus trastuzumab plus docetaxel can be considered a standard of care 

for patients with HER2-positive MBC* in the first-line setting.  

*MBC, metastatic breast cancer 

Baselga et al. N Engl J Med 2012  

Swain et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster) 

Miles et al. San Antonio Breast Cancer Symposium – December 4−8, 2012 (poster)  
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Thank you !! 

If it was easy, they 

wouldn’t have asked 

us to do it 

anonymous c. 2009 

Schwartz JD, MD 


