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Abstract  

 

Background 

Pertuzumab, when combined with trastuzumab and chemotherapy, is a highly active human epidermal 

growth factor receptor 2 (HER2) targeting agent in the neoadjuvant, adjuvant and first line metastatic 

HER2-positive breast cancer setting. The efficacy of late line (after first line) pertuzumab in combination 

with trastuzumab and chemotherapy is unknown.  

 

Aims 

To establish pertuzumab efficacy by performing an audit of patients who received pertuzumab after first 

line HER2 directed therapy. We sought to establish whether efficacy differed by clinicopathological 

factors. 

 

Methods 

The primary end point was progression-free survival (PFS) and the secondary endpoint, overall survival 

(OS). Clinico-pathological factors, PFS and OS data were collated and clinicopathological factors 

associated with PFS were evaluated using Cox regression models. 

 

Results 

Fourteen women were identified. Six (43%) had hormone receptor (HR) negative and eight (57%) had 

HR-positive, metastatic HER2+ breast cancer. Median follow up was 22.8 months, median prior lines of 

therapy were 5 (range 1-9). Median time from diagnosis of metastatic disease to receiving pertuzumab was 

4.5 years (range 4.2-5.8). All patients received initial chemotherapy with pertuzumab and trastuzumab 

(taxane-based 71%). Median PFS was 9 months (95% confidence interval (CI): 7-not estimable (NE)) and 

median OS was not reached (95% CI: 16 months-NE). Univariable analysis demonstrated that HR-

negative patients had a significantly longer PFS than HR positive patients (hazard ratio 0.11, 95% CI 0.01-

0.88, P=0.04). 

 

Conclusion 
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This small cases series reports a favourable PFS and OS for pertuzumab with trastuzumab and 

chemotherapy in the later line metastatic setting. This finding warrants further study.  
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Introduction 

 

In 2019 breast cancer is expected to be the most common malignancy diagnosed in Australia 1.  

Approximately 18-20% of these tumours will over-express human epidermal growth factor receptor 2 

(HER2) 2 3 and thus be eligible for Pharmaceutical Benefits Scheme (PBS) funded HER2-targeted therapy 

in the course of their systemic treatment in Australia.  

 

Trastuzumab, a recombinant humanised monoclonal antibody that inhibits ligand independent HER2 and 

HER3 signalling 4 has been established as the cornerstone of treatment of early and advanced HER2 

positive breast cancer for over a decade. Recently, the phase III CLEOPATRA clinical trial has further 

advanced the paradigm for first line treatment of HER2-positive metastatic breast cancer. The addition of 

the monoclonal antibody pertuzumab to trastuzumab and docetaxel chemotherapy saw a remarkable 

improvement in overall survival (OS) (median 56.5 versus 40.8 months; hazard ratio 0.68; 95% CI: 0.56-

0.75) and progression-free survival (median 18.7 versus 12.4 months; hazard ratio 0.68; 95% CI: 0.58-0.8) 

5 when compared with placebo. Pertuzumab prevents ligand induced HER2/HER3 dimerization of the 

HER2 receptor, in a manner complementary to trastuzumab 6 . Pertuzumab has also been analysed in 

combination with trastuzumab and vinorelbine 7, trastuzumab-emtansine 8, trastuzumab and paclitaxel 9  

and trastuzumab and capecitabine 10 in first and second line therapy for metastatic HER2-positive disease.  

 

Pertuzumab has also been studied extensively in the management of HER2 positive early breast cancer 

with trastuzumab and chemotherapy. Impressive pathological complete response (pCR) rates after 

neoadjuvant pertuzumab 11 12 13 14 15 and improved rates of disease-free survival after adjuvant 

pertuzumab 16 have confirmed its integral role. These neoadjuvant and adjuvant studies also highlight the 

excellent survival rates associated with early HER2-positive breast cancer. The APHINITY trial reported 

a 3-year invasive disease-free survival (iDFS) of 92.3% in the arm receiving adjuvant pertuzumab 

compared with 93.2% in the placebo arm 16 and the NeoSPHERE study reported a five year event-free 

survival (EFS) of 86% (95% CI: 77-91%) after exposure to just 12 weeks of neoadjuvant pertuzumab, 

trastuzumab and chemotherapy 11. Despite these advances in both early and advanced disease, HER2 

positive metastatic disease remains incurable.   

    

The main objective of this study was to investigate if pertuzumab (with trastuzumab and chemotherapy) 

had demonstrable efficacy beyond first line therapy for metastatic HER2-positive disease. This report 

describes a retrospective case series on the Australian experience in this context.  
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Methods 

 

Patients 

Patients were from New South Wales and Victoria and had to have HER2-positive metastatic breast 

cancer defined by in situ hybridisation (ISH) with progression on prior trastuzumab-based therapy. 

Pertuzumab was administered with the standard loading (840 mg) and then maintenance (420 mg) doses 

on day one of each 21-day cycle. Pertuzumab was administered in combination with trastuzumab and 

chemotherapy at per investigator discretion. Treatment was provided until disease progression, or 

unacceptable toxicity. The number of chemotherapy cycles provided was also as per investigator’s 

discretion. In the absence of disease progression or unacceptable toxicity, pertuzumab and trastuzumab 

were continued even if chemotherapy was ceased. Seventeen patients were identified who had received 

later line pertuzumab and had treatment between 2014 and 2018.  Case report data including clinical and 

pathological information on 14 of 17 (82%) were available for this analysis.  

 

Statistical Analysis 

The primary endpoint for the study was PFS, defined as the time of pertuzumab commencement to 

disease progression, or death from any cause, whichever occurred first. The secondary endpoint was OS, 

defined as the time from pertuzumab commencement to death of any cause.  

 

Cohort survival estimates for PFS and OS were obtained using the Kaplan-Meier method. For 

exploratory survival analyses of patient subgroups, we performed univariable Cox proportional hazards 

regression models. Kaplan-Meier survival curves were generated for visualisation with comparisons made 

by log-rank test. Given the limited patient numbers and events, multivariable Cox analysis was not 

performed. Subgroups were defined using arbitrary cut-off values that were deemed clinically relevant or 

approximating the median. Variables and cut off values were: age at commencement pertuzumab [≥ 60 

years vs < 60 years]; HR status [negative vs positive]; de novo metastatic disease [yes vs no]; number of 

prior lines of therapy in the advanced setting [≥ 5 vs < 5]; time from diagnosis of metastatic disease to 

pertuzumab commencement [≥ 5 years vs < 5 years]. Patients who had recurrent metastatic disease, were 

further sub-grouped by recurrence-free interval (≥ 5 years vs < 5 years). These results are exploratory 

given the small number of patients and events.  Statistical analyses were performed in R software version 

3.5.1 and a two-sided p value of less than 0.05 was deemed significant.  
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Results 

 

Patient characteristics 

Demographics for the 14 women included in this analysis can be seen in Table 1. 57% (8/14) had HR-

positive disease, and 43% (6/14) had HR-negative disease. 50% (7/14) of women had prior early stage 

disease and 50% (7/14) had de novo metastatic disease. Of those with early stage disease, five had prior 

HER2-positive disease and had received adjuvant trastuzumab (two had unknown HER2 status at 

diagnosis).  The median recurrence-free interval for those with recurrent metastatic disease was 3.7 years 

(range 0.7-13.3 years).  

 

Prior to treatment with late line pertuzumab, patients had received a median of 5 (range 1-9) lines of prior 

chemotherapy and HER2 targeted therapy. All 14 women had visceral metastatic disease at the time of 

pertuzumab commencement. The median time from diagnosis of metastatic disease to pertuzumab 

commencement was 4.5 years (range: 4.2-5.8 years). At the time of this analysis, four women (4/14=29%) 

remained on pertuzumab therapy (Figure 1).  

 

After a median follow-up of 22.8 months (95% CI 14- NE), there were nine PFS events, and four deaths. 

There were no deaths attributable to pertuzumab therapy and no patients stopped pertuzumab due to 

toxicity. Where reported, observed toxicities were similar to those noted in the landmark clinical trials, 

namely diarrhoea, fatigue and rash.  

 

Pertuzumab efficacy  

The median PFS for the whole cohort was 9 months (95% CI: 7-NE). The 6-month PFS estimate was 

71% (95% CI: 51-100), and the 12-month PFS estimate was 29% (95% CI: 11-72). There were three 

patients that remained on therapy after more than 12 months without disease progression, all of whom 

had de novo metastatic disease and were HR-negative. With only 4 deaths, median OS was not reached 

(95% CI 16-NE). The 12-month OS estimate was 73% (95% CI: 51-100), and the 18-month OS estimate 

was 61% (95% CI: 37-100). 

 

Table 2 demonstrates the associations with PFS by subgroup in univariable analyses. Patients with HR-

negative disease had significantly longer PFS compared with patients with HR-positive disease (median 
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not reached for HR-negative disease vs 7 months for HR-positive disease; Hazard ratio 0.11, 95% CI 

0.01-0.88, P=0.04) (Figure 2). All other subgroup analyses did not demonstrate statistical significance, 

although numerically longer PFS values were particularly noted for patients with de novo metastatic 

disease. 

Discussion 

 

Over the past two decades, the treatment of HER2-positive metastatic breast has enjoyed much success. 

Multiple active agents have become available and survival has improved significantly. Despite this, 

challenges remain. Whilst early-stage disease is now associated with excellent survival, many patients 

present with Stage 4 de novo metastatic disease and are considered incurable. The landmark 

CLEOPATRA study found that OS was significantly prolonged relative to PFS 17 which suggested that 

early addition of pertuzumab altered the natural history of this disease. Given this, it is of interest to 

determine if pertuzumab can alter disease biology and hence impact on survival in the late line setting, 

especially amongst women who didn’t receive the agent first line. Supporting this hypothesis, the 

PHEREXA study evaluated the addition of pertuzumab to capecitabine and trastuzumab after first line 

trastuzumab-based treatment failure and observed a PFS improvement from 9 to 11.1 months (stratified 

hazard ratio 0.82; 95% CI: 0.65 - 1.02; log-rank p = 0.0731) and a relatively larger numerical 8 month 

increase in OS (28.1 vs 36.1 months; hazard ratio 0.68; 95% CI, 0.51 to 0.90) at a median follow-up of 

19.5 months 10. These results and clinical trial data outlined in Table 3 of pertuzumb in the metastatic, 

albeit earlier line setting, highlight that our reported median PFS of 9 months in the later line setting 

would seem of interest for those patients to consider if they did not receive pertuzumab first line.  

 

Our data shows that pertuzumab was an active and tolerable agent in the later line setting, after 

progression on multiple HER2-targeted and chemo-therapy (Figure 1).  Although the numbers used for 

this case series are small, there was a statistically significant difference in PFS according to HR status, with 

a longer duration of response observed in the HR-negative patients (Figure 2). This was also seen in the 

first line setting as CLEOPATRA reported a numerically superior hazard ratio for OS and PFS in the 

HR-negative compared to the HR-positive subgroup but importantly, hormonal therapy was not allowed 

as per protocol in this study 5.  

 

Clinical benefit of pertuzumab has been noted in trastuzumab-resistant disease previously. In a study of 

11 patients the pertuzumab and trastuzumab combination (without chemotherapy) was considered safe 

with a median time to progression of six weeks (range: 3-54 weeks) 18 .  A single arm, open label study of 

66 patients reported a median PFS of 5.5 months (80% CI: 18-31months) 19. Both of these studies 
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enrolled patients who had less than three prior lines of HER2 directed therapy.  A single-institution study 

of 19 patients reported a median PFS of 4.5 months (range: 1.5-8.7 months) with a mean 3 prior lines of 

therapy 20. These are important distinctions as the patients in our case series had a mean 5 lines of prior 

therapy (Table 1) and our case series suggests that efficacy stretches beyond third line. Our results here 

also compare favourably to the median PFS of 6·2 months (95% CI: 5·59-6·87) vs 3·3 months (95% CI: 

2·89-4·14 months) and median OS of 22·7 months (95% CI:19·4-27·5 months) vs 15·8 months (95% 

CI:13·5-18·7 months) 21 in the TH3RESA study of TDM-1 vs physician’s choice chemotherapy and 

trastuzumab. Importantly, all patients in the TH3RESA study had progressed on at least two prior lines 

of therapy. 

 

There are limitations to this retrospective descriptive case series. The cases are highly selected and outline 

the experience of a small group of women treated in large, metropolitan centres. According to current 

Australian PBS guidelines, in the metastatic setting, pertuzumab is only available for first line treatment 

and none of the patients included in this series received pertuzumab neither in this setting nor in the 

adjuvant setting. There is no control group, the findings are descriptive and hence exploratory in nature. 

Regardless, this case series is hypothesis generating. 

 

Conclusion 

 

The treatment of HER2-positive breast cancer has seen remarkable successes over the past decade with 

the introduction of effective HER2 targeted agents that confer a substantial survival advantage. Early-

stage disease is now highly curable. Pertuzumab with trastuzumab and taxane-based chemotherapy is now 

available on the Australian PBS as treatment in the first line metastatic setting in Australia. It is also 

Therapeutic Goods Administration (TGA) approved by the Australian Government for neo-adjuvant 

treatment and is undergoing evaluation for the adjuvant treatment of high-risk early-stage disease. Despite 

this, the addition of pertuzumab to trastuzumab and chemotherapy has only shown convincing OS gains 

in the metastatic setting. This case series outlines the Australian experience of pertuzumab use in the later 

line setting and suggests that pertuzumab in combination with trastuzumab and chemotherapy is 

efficacious, well tolerated and thus warrants further investigation and consideration in those patients who 

didn’t receive pertuzumab first line or in the adjuvant setting. 
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Figure 1. Time from pertuzumab commencement to progression (PFS) and survival in 14 women with 

metastatic HER2-positive breast cancer (green bar: time on pertuzumab; purple bar: time from 

pertuzumab to death or censoring; thatched bars: HER2-positive and HR-positive; filled bars: HER2-

postive and HR-negative; blue dot: death; blue arrow: ongoing pertuzumab therapy) 
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Figure 2. Kaplan Meier progression free survival of patients (PFS) curves according to HR status (HR-

negative: hormone receptor negative; HR-positive: hormone receptor positive; HR: hazard ratio). Log 

rank p value is given 
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Table 1. Demographics for all patients analysed after commencement of pertuzumab (HER2: human 

epidermal growth factor receptor 2; HR+: hormone receptor positive; HR-: hormone receptor negative; 

OG: ongoing treatment at time of study reporting) 

Demographics 

Age at pertuzumab commencement  55 years (median); 38-81 years (range) 

Breast cancer characteristics  

Prior early breast cancer at diagnosis (Stage 1-3) 7/14 (50%) 

Advanced disease at diagnosis (de novo 

metastatic Stage 4) 

7/14 (50%) 

HR-/HER2-positive disease at diagnosis 6/14 (43%) 

HR+/HER2-positive disease at diagnosis 8/14 (57%) 

Disease free interval  Median 3.6 years (range (0.67-13.3 years) 

Time from diagnosis of metastatic disease to 

pertuzumab commencement  

Median 4.5 years (range 4.24-5.82 years) 

HER2 immunohistochemistry (IHC)   

(n=11 as 3/14 (21%) unknown) 

3+  

 

HER2 copy number   

(n=10 as 4/14 (29%) unknown) 

mean 16 copies; median 14.5 copies (range 12-24) 

Systemic treatment  

Patient identifier Lines of chemotherapy 

prior to pertuzumab 

Agents co-administered 

with pertuzumab & 

duration (weeks) 

All 5 (mean & median)  

1-8 lines (range) 

Trastuzumab 

Pmab01 1 nab-paclitaxel (15) 

Pmab02 7 nab-paclitaxel (12) 

Pmab03 2 nab-paclitaxel (18) 

Pmab04 3 Paclitaxel (10) 

Pmab05 5 Vinorelbine (18) 

Pmab06 2 Paclitaxel (3) 
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Pmab07 6 Carboplatin (15) 

Pmab08 6 Vinorelbine (6) 

Pmab09 4 Docetaxel (9) 

Pmab10 8 Paclitaxel (21) 

Pmab11 6 Paclitaxel (15) 

Pmab12 4 nab-paclitaxel (OG) 

Pmab13 8 Paclitaxel (30) 

Pmab14 2 Vinorelbine (OG) 
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Table 2 Univariable analysis for associations with PFS by subgroup (n=14 for each subgroup except 

recurrence free interval where n=7) 

Variable 

Hazard 

Ratio 
95% CI 

p 

value 

Age at commencement pertuzumab (> 60 years vs < 60 years) 0.73 0.18-3.01 0.666 

Hormone receptor status: negative vs positive 0.11 0.01-0.88 0.037 

De novo metastatic disease vs recurrent metastatic disease 0.4 0.1-1.65 0.206 

Recurrence free interval (>5 years vs < 5 years)* (primary to 

metastatic) 
0.65 0.11-3.92 0.637 

Number of prior systemic lines of therapy for advanced disease 

(continuous) 
1.13 0.87-1.45 0.363 

Number of prior systemic lines of therapy for advanced disease (>5 vs < 

5 lines) 
2.14 0.53-8.63 0.283 

Time from diagnosis of metastatic disease to pertuzumab (>5 years vs < 

5 years) 
1.4 0.37-5.28 0.619 
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Table 3 Comparative studies analysing use of pertuzumab after progression of trastuzumab based 

therapy for advanced HER2 positive breast cancer. (HR: hazard ratio; CI: confidence interval) 

Trastuzumab and pertuzumab 

clinical trials name and patient 

numbers 

Line of 

therapy 

Investigational 

agent/s 

Median PFS 

(months) 

Median OS (months) 

CLEOPATRA  

randomised phase III 
5 

 

1 Pertuzumab 

Trastuzumab 

Docetaxel 

18.7 (pertuzumab) 

vs 12.4 (placebo)  

HR 0.68  

(95% CI 0.58-0.80) 

p<0.001  

56 (pertuzumab) vs 

40.8 (placebo)  

HR 0.68  

(95% CI 0.56-0.84)   

p< 0.001  

VELVET cohort 1
7
  

phase II 

N=106 

First line vinorelbine  

pertuzumab 

trastuzumab  

14.3  

(95% CI: 11.2-17.5) 

NA 

PHEREXA
10

 

Randomised phase III 

Arm A: n=224 

Arm B: n=228 

Second line Arm A: 

trastuzumab & 

capecitabine 

Arm B: 

trastuzumab & 

capecitabine & 

pertuzumab 

Arm A: 9  

Arm B: 11  

 

HR 0.82  

(95%CI 0.65-1.02) 

Arm A: 28.1  

Arm B: 36.1  

 

HR 0.68  

(95% CI 0.51-0.9) 

(favouring Arm B) 

Smyth LM
9
 

Phase II  

First or 

second line 

paclitaxel & 

trastuzumab & 

All: 21.4  

1
st

 line only: 25.7  

All: 44  

1
st

 line only: 44  
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n=69 pertuzumab & 2
nd 

line only: 16.9  2
nd

 line only: 37.5  
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Phase II  

n=66 

< 3 prior 

lines 

 

Trastuzumab & 

pertuzumab 

5.5  

(80% CI:18-31)  

NA 
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