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Roche           
 
 
9 June 2006 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above 
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on 
its use in NHS Scotland. The advice is summarised as follows: 
 
ADVICE: following a full submission 
 
Trastuzumab (Herceptin®) is accepted for restricted use within NHSScotland for the 
treatment of patients with HER2 positive early breast cancer following surgery, 
chemotherapy (neoadjuvant or adjuvant) and radiotherapy (if applicable). 
 
In the pivotal trial, the addition of one year of 3-weekly trastuzumab after adjuvant 
chemotherapy significantly increased disease-free survival compared with that in the 
observation group. The trial excluded patients with a range of cardiovascular conditions and 
trastuzumab treatment for early breast cancer is not recommended in such patients. In 
patients treated with trastuzumab for early breast cancer, monitoring of cardiac function is 
required before treatment, every three months during treatment and for up to two years after 
treatment has stopped.  
 
Trastuzumab in this indication is restricted to use by breast cancer specialists.  
 
 
Overleaf is the detailed advice on this product.  
 
 
 
Chairman, 
Scottish Medicines Consortium 
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Indication  
Trastuzumab is indicated for the treatment of patients with HER2 positive early breast cancer 
following surgery, chemotherapy (neoadjuvant or adjuvant) and radiotherapy (if applicable). It 
should only be used in patients whose tumours have either HER2 over-expression or HER2 
gene amplification as determined by an accurate and validated assay. 
 
Dosing information  
Loading dose; 8mg/kg, followed by 6mg/kg 3 weeks later and then 6mg/kg repeated at 3 
weekly intervals administered as infusions over approximately 90 minutes. Patients should be 
treated for one year (or until disease recurrence). 
 
UK launch date  
May 2006 
 

Comparator medications 
 
Although there are a number of other adjuvant therapies for breast cancer, as trastuzumab is 
used in addition to these therapies, there is no direct comparator. 
 

Cost of drug 
 
Drug Regimen Annual cost (£) 
trastuzumab 8mg/kg loading dose, followed by 6mg/kg every 3 

weeks for 1 year (based on 60-80kg body weight) 
22,000 – 30,000 

Cost from eVadis drug dictionary accessed on 3/4/06.  
 
 

Summary of evidence on comparative efficacy 
 
The human epidermal growth factor receptor 2 (HER2) is a member of the epidermal growth 
factor receptor family and is normally involved in the regulation of cell proliferation. 
Amplification (an excess number of gene copies) or over-expression (excess production of 
protein) results in the affected cancer cell having aggressive behavioural traits including 
enhanced growth and proliferation, increased invasive and metastatic capability and 
stimulation of angiogenesis.  Over-expression of the HER2 protein occurs in approximately 
20-30% of primary breast cancers. Trastuzumab is a molecularly engineered antibody 
against the extracellular domain of HER2. 
 
The Herceptin Adjuvant (HERA) trial is the pivotal study and is considered the primary 
source of evidence in support of the new indication.  It was an open-label phase III 
randomised trial and recruited women with HER2 positive (over-expression or amplified) 
early stage invasive breast cancer who had completed locoregional therapy (surgery with or 
without radiotherapy) and a minimum of four courses of chemotherapy (adjuvant, 
neoadjuvant or both from a list of approved regimens). Patients were assigned to one of 
three groups; one year’s treatment with trastuzumab (1694 patients), two years treatment 
with trastuzumab (1694) and observation (1693), within 7 weeks of day one of the last cycle 

trastuzumab 150mg vial 
(Herceptin®) 
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of chemotherapy or 6 weeks from the end of radiotherapy or definitive surgery, whichever 
was last. Trastuzumab was given as a loading dose of 8mg/kg followed 3 weeks later by 
6mg/kg and thereafter 6mg/kg every 3 weeks as a 90 minute intravenous infusion. Eligible 
patients were required to be node-positive or to have a tumour size greater than 1cm and, 
following chemotherapy and radiotherapy, to have a left ventricular ejection fraction (LVEF) ≥ 
55%.  Patients who were hormone receptor positive were given adjuvant endocrine therapy 
(primarily tamoxifen) following chemotherapy. 
 
The primary endpoint was disease-free survival (DFS) defined as the time from 
randomisation to the first of: recurrence of breast cancer at any site, development of 
ipsilateral or contralateral breast cancer including ductal carcinoma in situ but not lobular 
carcinoma in situ, second non-breast malignant disease (other than basal or squamous 
carcinoma of the skin or carcinoma in situ of the cervix) or death from any cause without 
documentation of a cancer-related event. Secondary end-points included cardiac safety, 
overall survival, and time to distant recurrence. Interim analysis, planned after 475 events, 
was performed at a median follow-up of 1 year (range 0-36 months), with results for the 1-
year trastuzumab and observation groups only included in the analysis.  There were 127 and 
220 DFS events in the trastuzumab and observation groups respectively. The hazard ratio 
(HR) for risk of a DFS event in the trastuzumab group as compared with the observation 
group was 0.54 (95% confidence interval [CI] 0.43-0.67, p<0.0001). Exploratory analysis of 
the DFS showed that the effect of trastuzumab was independent of nodal status, adjuvant 
chemotherapy, hormone receptor status and patient age. The estimated 2-year DFS rate 
was 85.8% and 77.4% for the trastuzumab and observation groups respectively, and the 
absolute benefit in the estimated DFS rate was 8.4%. The HR for time to distant recurrence 
(defined as time between randomisation and the date of the first distant tumour recurrence, 
ignoring locoregional recurrences and second breast or non-breast cancers and taking into 
account deaths before recurrence of distant breast cancer as censoring events) was 0.49 
(95% CI 0.38-0.63, p<0.0001).  The number of deaths reported in the trastuzumab and 
observation groups was 29 and 37 respectively, resulting in a non-significant HR for overall 
survival in favour of trastuzumab (HR 0.76, 95% CI 0.47-1.23, p=0.26).  
 
Four further trials have been conducted. The adjuvant chemotherapy regimens, which were 
fixed in these trials, do not reflect current Scottish practice and the trastuzumab dosing 
schedule was different to the licensed indication. However, the analyses support the findings 
from the pivotal study and provide data on significantly increased survival at 3 years.  
 

Summary of evidence on comparative safety 
 
In the HERA study, the proportion of patients who stopped treatment early due to an adverse 
event in the trastuzumab group was 5.5% compared with <1% in the control group. 
Significantly more patients in the trastuzumab group had at least one grade 3 or 4 adverse 
event and at least one serious adverse event compared with the observation group.  Grade 3 
or 4 adverse events that occurred with an incidence >1% in either group were infection (1.3% 
vs 0.4%) and vascular disorder (1.2% vs 0.5%). Serious adverse events that occurred with 
an incidence >1% in either group were infection (1.7% vs 0.6%) and cardiac disorder (1.0% 
vs 0.2%).  
 
In the HERA study severe congestive heart failure (CHF), defined as NYHA class III or IV 
(cardiologist confirmed) and a drop in LVEF of at least 10% from baseline to an LVEF <50% 
at any time, occurred in 9 patients (0.54%) in the trastuzumab group compared with none in 
the observation group (p=0.002).  Symptomatic CHF (including severe CHF) was observed in 
29 (1.7%) and one (0.06%) patients and a decrease in LVEF in 113 (7.1%) and 34 (2.2%) 
patients in the trastuzumab and observation groups respectively (p<0.001 for both). There 
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were no deaths from cardiac causes in the trastuzumab group and one death in the 
observation group.  
  
An extended analysis of cardiac safety in patients recruited to the National Surgical Adjuvant 
Breast and Bowel Project (NSABP) trial found that LVEF (assessed at baseline or after 
doxorubicin and cyclophosphamide chemotherapy), and age were predictive of subsequent 
CHF (p≤ 0.0001 for LVEF and p=0.03 for age).  
 
The Summary of Product Characteristics (SPC) recommends that prior to initiation of 
trastuzumab, all patients and especially those with prior anthracycline and cyclophosphamide 
exposure, should undergo baseline cardiac assessment including history and physical 
examination, ECG, echocardiogram, and/or Multiple Uptake Gated Acquisition (MUGA) scan 
or magnetic resonance imaging.  Cardiac function should be further monitored every three 
months during treatment and at 6, 12 and 24 months following cessation of treatment.  The 
HERA study excluded a range of patients, including those with a history of documented CHF, 
high-risk uncontrolled arrhythmias, angina pectoris requiring medication, clinically significant 
valvular disease, evidence of transmural myocardial infarction on ECG or poorly controlled 
hypertension. The SPC states that treatment of early breast cancer with trastuzumab cannot 
be recommended in such patients. There is also a statement that caution should be 
exercised in treating patients with symptomatic heart failure, a history of hypertension or 
documented coronary artery disease and, in early breast cancer, in those patients with an 
LVEF of 55% or less.  
 

Summary of clinical effectiveness issues 
 
In the pivotal study, the incidence of symptomatic CHF and cardiac death was low.  This may 
be in part due to the strict cardiac inclusion criteria, monitoring of cardiac function throughout 
the trial and the explicit drug withdrawal algorithm depending on cardiac function stipulated in 
the trial protocol.  If such an intensive approach is not carried out in practice then the 
incidence of trastuzumab-associated symptomatic CHF may be higher than that reported in 
the pivotal study. Longer-term follow-up may reveal higher rates of cardiotoxicity. It is also 
noted that the median age of participants in the pivotal study was 49 years and in practice, 
patients may be older and therefore at a higher risk of cardiac side effects.  
The authors of the pivotal trial also recommended that longer term follow-up was required to 
provide evidence of the effect of trastuzumab in reducing the incidence of disease recurrence 
in the central nervous system. Brain metastases developed in approximately one third of 
women receiving trastuzumab for the treatment of advanced breast cancer, despite control of 
systemic disease; it is not clear whether such central nervous system metastases reflect 
aggressive disease or poor penetration of trastuzumab into the brain. 

The licensed indication states that trastuzumab should be used for one year following 
chemotherapy and the interim analysis of the pivotal study supports this indication.  
However, the recommended duration of treatment may be reviewed following analysis of the 
two-year trastuzumab arm of the HERA study. Indeed, the optimal duration of treatment is 
further questioned when one study, in which trastuzumab was given for 9 weeks, is 
considered. Furthermore, consideration of four trials in which trastuzumab was given 
concurrently with a taxane introduces the question of simultaneous administration of 
trastuzumab with adjuvant chemotherapy, versus sequential administration as used in the 
HERA study.  However, the SPC states that trastuzumab and anthracyclines should not be 
used currently in combination except in a well-controlled clinical trial setting with cardiac 
monitoring.  

In the pivotal study at a median follow-up of 12 months, there was no statistically significant 
difference in overall survival.  However, a significant difference in overall survival was found 
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in the combined analysis of the two studies (where trastuzumab was used with adjuvant 
paclitaxel) which had a median follow-up of two years.  
Patients with small (<1cm in diameter), node negative invasive tumours were not eligible for 
the HERA trial. 
 
In the pivotal study patients were randomised to treatment or observation within seven weeks 
of day one of the last cycle of chemotherapy or six weeks from the end of radiotherapy or 
definitive surgery whichever was last.  Therefore, the benefit of commencing trastuzumab 
after a longer time interval is unclear. 
 
Summary of comparative health economic evidence 
 
The manufacturer submitted a cost-utility analysis of adding 3-weekly trastuzumab to existing 
post-surgical adjuvant therapy.  A Markov model was constructed from HERA trial data to 
estimate long-terms costs and benefits.  Data on resource use were estimated by UK clinical 
experts and utility data were taken from survey work with UK members of the public.  Taking 
account of lifetime costs and benefits, the manufacturer estimated the net cost per QALY 
gained to be less than £3K. 
 
The economic study was generally well designed, using an appropriate comparator and time 
horizon.  The Markov model was generally appropriate but only allows women to have a 
single recurrence, though there is no evident bias towards trastuzumab in this respect. 
 
The clinical data come from a large, well designed randomised open-label trial, although the 
follow-up reported to date is only 2 years on average, so extrapolation of the benefits to the 
long-term is required, which inevitably introduces uncertainty.  The model assumes the 
difference in DFS continues to expand until year 7; there is some evidence that the 
difference expands into year 3 and even year 4. Clinical opinion confirms the differences 
predicted by the model are plausible. 
  
The costs used for the medicine and its administration were appropriate.  The costs used for 
breast cancer follow-up and treatment of recurrent and advanced disease sometimes seem 
high but this can work against trastuzumab – for example, the model predicts women who 
receive trastuzumab spend more time in routine follow-up so if the cost of this has been 
overestimated then this part of the analysis is biased against trastuzumab.  The assumptions 
made about use of trastuzumab in advanced disease were open to challenge but were 
altered in a sensitivity analysis so the impact of changes could be assessed. 
 
The cost per QALY suggested was low given the cost of the medicine. Sensitivity analysis 
suggests that a worst-case scenario for Scotland (patient aged 60, difference in disease-free 
survival grows only to year 5 and then continues at that level into the future, and more 
realistic assumptions about use of trastuzumab in advanced disease) would yield a potential 
cost per QALY of about £16K. 
 
Patient and public involvement 
 
Patient Interest Group Submission:  Breast Cancer Care 
Patient Interest Group Submission:  Breakthrough Breast Cancer and Cancerbackup (Joint 
Submission) 

Budget impact 
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The manufacturer estimates the impact on the medicines budget will be £7.7 million per year 
for this adjuvant indication only.  This is based on an assumption that 50% of eligible women, 
equating to approximately 300 per year, will receive the medicine. 
 
There are additional service infrastructure implications that will impact on NHS resources and 
include additional nursing, pharmacy and cardiac investigation unit staffing costs and the 
additional cost of HER2 testing.  
 

Guidelines and protocols 
 
The Scottish Intercollegiate Guidelines Network (SIGN) guideline, Management of breast 
cancer in women, was published in December 2005. It states that for the use of adjuvant 
trastuzumab “There is currently insufficient long term outcome evidence available to assess 
the toxicity-benefit balance for different patient groups or treatment regimens. Preliminary 
results are encouraging, but until there is medium term evidence of benefit and freedom from 
adverse cardiac effects it is not possible to make any clear recommendation for or against 
the use of this agent in the adjuvant setting. Any updates relating to the use of trastuzumab 
will be noted on the SIGN website.”  
 
The National Cancer Research Institute (NCRI) Breast Clinical Studies Group produced the 
UK clinical guidelines for the use of adjuvant trastuzumab (Herceptin) with or following 
chemotherapy in HER2- positive early breast cancer in December 2005.  
 

 Additional information 
 
The National Institute of Health and Clinical Excellence (NICE) are currently undertaking a 
single technology appraisal of trastuzumab as adjuvant therapy for early stage breast cancer. 
The expected date of issue is June 2006.   
 
In September 2005 the Scottish Medicines Consortium accepted docetaxel (Taxotere) for 
use within NHS Scotland in combination with doxorubicin and cyclophosphamide for the 
adjuvant treatment of operable, node-positive breast cancer.  
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Advice context: 
 

No part of this advice may be used without the whole of the advice being quoted in full.  
 

This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
15 May 2006. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration.   
 
The undernoted references were supplied with the submission.   
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