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Chapter 2 — Presentation and Diagnosis

2.1 Investigations for (1) assessing disease extent and (2) monitoring the
response to treatment, including positron emission tomography (PET)

2.1.1 Assessing the disease extent

Short summary

Two systematic reviews (Isasi et al., 2005 and Shie et al., 2008) and fifteen small comparative
studies or case series (Abe et al., 2005, Altehoefer et al., 2001, Bradley et al., 2000, Bristow et
al., 2008, Cook et al., 1998, Engelhard et al., 2004, Eubank et al., 2001, Eubank et al., 2004,
Fueger et al., 2005, Haubold-Reuter et al., 1993, Kamby et al., 1987, Nakai et al., 2005,
Schirrmeister et al., 1999, Schmidt et al., 2008 and Ternier et al., 2006) formed the evidence
base for the topic on imaging to determine disease extent. Other than the reviews, papers were
generally of poor to medium quality and many were retrospective studies.

MRI and FDG-PET were equal to or better than scintigraphy in visualising bone metastases,
other than osteoblastic lesions, but whole body MRI was better than FDG-PET at detecting
distant metastases particularly in abdominal organs, brain and bone. MRI also detected
previously unidentified metastases, including those that were non-skeletal and, in one study
(Bradley et al. 2000), the treatment plan was changed accordingly in ~43% of patients.

CT had a high diagnostic value in detecting local breast cancer recurrence and, when the field
was extended to include the pelvis, also had a higher diagnostic accuracy in detecting bone
metastases than scintigraphy.

PICO question
POPULATION INTERVENTION COMPARISON OUTCOME
Individuals with e Plain chest x-ray, Each with each e Ability to assess
metastatic breast liver ultrasound & other disease extent

cancer requiring an
assessment of
disease extent (most

bone scintigraphy
e CT - chest/pelvis/
abdomen * bone

commonly at scintigraphy
diagnosis of ¢ MRI
metastatic disease) e PET-CT

e Ability to make
treatment decisions

NB The search strategy developed from this PICO table and used to search the literature for this question can be found
in Appendix A

Full evidence summary

All study participants had breast cancer and most had metastatic disease but in some studies
women with all stages of cancer were accepted on the basis that many had suspected
metastases either as a result of patient reported symptoms or from other clinical findings. Papers
concerning the staging of locoregional or metastatic disease were included as being relevant to
‘assessing the disease extent’. The majority of papers either reported the sensitivity, specificity
and accuracy of the imaging method under consideration or provided enough data for these
parameters to be calculated. In most studies the reviewers of the scanned images in question
were blinded to the clinical findings, follow-up or to the results of other imaging.
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With one exception, the studies in this summary are generally of poor to medium quality, being
small comparative studies or case series, many of them retrospective. There were many more
studies identified in the first screen of the available literature but most had patient numbers <10
and these were excluded as being of no evidential value — a stance adopted by the authors of the
systematic review (Isasi et al., 2005) who also excluded such papers.

The efficacy data, where available, are summarised in a table (Table 2.1.1.1) below.
Bone scintigraphy

There were seven papers studying the efficacy of bone scintigraphy versus either MRI (Haubold-
Reuter et al., 1993, Altehoefer et al., 2001 and Engelhard et al., 2004) or PET scanning (Cook et
al., 1998, Schirrmeister et al., 1999, Abe et al., 2005 and Nakai et al., 2005) in the detection of
bone metastases. These were all case series, four of which were retrospective and three
prospective. The total number of patients was 299.

Three radionuclides were used: 99m technetium hydroxymethylene diphosphonate (99m Tc-
HDMP), 99m technetium dicarboxypropane diphosphonate (99m Tc-DPD) and 99m technetium
methylene diphosphonate (99m Tc-MDP).

The range of the sensitivity of scintigraphy across these studies was from 78.2% to 100%, the
specificity from 77.8% to 100% and the range of accuracy from 79.8% to 93.8%.

Bone scintigraphy was not shown to be superior for visualising bone metastases compared with
either MRI or FDG-PET, except when it came to osteoblastic lesions, which have lower metabolic
activity.

MRI

There were four papers about MRI, three of them in comparison with bone scintigraphy (as
above) and one retrospective study on MRI alone when used to determine the extent of disease
in the axilla and to identify other areas of metastatic disease (Bradley et al., 2000). As a result of
these MRI findings the treatment plan was changed in 45/105 patients.

The total number of patients for this topic was 248. The range of sensitivity across all studies was
85% to 98.1%, specificity was 77.7% to 100% and accuracy from 81.3% to 98.9%. MRI was
found to be superior to bone scintigraphy for the detection of bone metastases, particularly in the
axial skeleton. The added advantage over scintigraphy was the ability of MRI to pick up
unexpected, non-skeletal lesions although the expense of this technique might prohibit its use as
a screening tool.

Bradley et al. (2000) also looked at the benefit of gadopentate dimeglumine (Gd-DTPA) as a
contrast enhancement and determined that the sensitivity but not specificity or accuracy was
improved.

FDG-PET

The greatest quantity of evidence for this topic concerned 18F fluorodeoxyglucose used with PET
scanning (FDG-PET) in the imaging of breast metastases. Four papers detailed the comparison
between this method and scintigraphy (as above) in the detection of bone metastases. FDG-PET
was found to be better than bone scintigraphy for identifying additional lesions in patients known
to have bone metastases by Schirrmeister et al. (1999) but not significantly different from
scintigraphy in all respects other than the detection of osteoblastic lesions at which scintigraphy
was superior (Nakai et al., 2005).
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There was a moderate quality, up to date systematic review on the use of FDG-PET to visualise
breast cancer recurrence and metastases (Isasi et al., 2005) and three other smaller studies, all
retrospective case series. Since the patient number in the systematic review is >800, the total
patient number for this modality is >1168.

The systematic review (Isasi et al., 2005) collated data from 18 studies of FDG-PET used to
detect the presence of breast cancer recurrence or metastases. They found that compared to
MRI, FDG-PET showed higher sensitivity but lower specificity and when compared to CT, FDG-
PET showed both a higher sensitivity and specificity. The quality of the review was hampered by
the standards of the studies within it, half of which were low patient number retrospective case
series. The authors’ definition of ‘breast cancer and metastases’ was not further qualified and
hence it was not immediately clear to what type of metastases they might be referring. However,
an examination of some of the papers included in this review suggests that the metastases were
of the body as a whole. Additionally, the authors of the review searched only Medline and may
have missed other important sources of data.

Eubank et al. (2001) compared the efficacy of FDG-PET versus CT in identifying tumour
recurrence in the ipsilateral breast or nodes and concluded that FDG-PET was superior to current
methodology in nodal staging. The same group presented a later study looking at FDG-PET
scanning for breast metastases in the whole body (Eubank et al., 2004) and again concluded that
FDG-PET had superior sensitivity over conventional imaging in identifying nodal disease and also
distant metastases. Fueger et al. (2005) undertook a retrospective study comparing FDG-PET
with PET combined with CT for breast cancer staging and found that combined imaging had a
slight (but non-significant) advantage in re-staging breast cancer but was better than FDG-PET
imaging alone at detecting osteoblastic bone lesions.

Study Np%t:f rlnn:)a::lsilll:tgy Area Sensoj:ivity Spei}:icity Accct;oracy
Nakai et al., 2005 55 FDG-PET bone 80.0 88.2 83.1
Abe et al,, 2005 44 FDG-PET bone 100 96.7 97.7
Fueger et al., 2005 58 FDG-PET breast 84.8 72 79.3
Isasi et al., 2005 >800 FDG-PET breast 90.3 87.3 86
Eubank et al., 2004 125 FDG-PET whole body 94 91 92
Eubank et al., 2001 73 FDG-PET breast & nodes 85 90 88
Eubank et al., 2001 73 CT breast & nodes 40 85 63
Fueger et al., 2005 58 PET/CT breast 93.9 84 89.7
Nakai et al., 2005 55 scintigraphy bone 78.2 82.4 79.8
Abe et al., 2005 44 scintigraphy bone 78.6 100 93.2
Altehoefer et al., 2001 81 scintigraphy bone 87 100 91.4
Engelhard et al., 2004 22 scintigraphy bone 83.3 80 81.8
nggo'd Reuter etal,| 44 scintigraphy bone 100 77.8 93.8
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Altehoefer et al., 2001 81 MRI bone 98.1 100 98.8

Engelhard et al., 2004 22 MRI bone 91.7 90 90.9
Haubold Reuter et al., | 4, MRI bone 82.6 77.7 81.3
1993

Bradley et al., 2000 59 MRI axilla & other 85 98 90

Table 2.1.1.1 Efficacy data for all studies where this information was given or could be extracted.

The range of sensitivity across all studies was between 40% and 100%, specificity was between
72% and 100% and accuracy from 63% to 98.8%.

Ultrasonography

There was just one large, but rather dated (patients recruited in 1983) prospective case series
study of liver ultrasonography (Kamby et al., 1987) which recommended ultrasound as part of a
larger package of tests to determine the presence of breast metastases in the liver.

Other imaging modalities

There were no studies identified on the use of plain chest X-ray, or CT ‘packages’ for the ability to
assess disease extent.
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Evidence tables

Question: Imaging to assess the extent of disease
Created by: Karen Francis on 22/01/2007

Altehoefer et al. (1997)

Design: Prospective comparative study (diagnosis, screening), evidence level: 3
Country: Germany

Inclusion criteria:
Less than 2 months between MRI and scintigraphy.

Exclusion criteria:
Treatment with chemotherapy or radiotherapy in the period between the two imaging events.

Population:
Number of patients = 81.

Interventions:
1] Whole body scintigraphy (Tc-99m DPD)
2] MRI (T1- and T2-weighted spin or turbospin echo)

Outcomes:
Comparison of the efficacy of bone scintigraphy vs MRI for detecting and staging bone
metastases secondary to BC.

Follow up:

Results:
47/81 patients had MBC and of these 29 were known to have bone metastases.

Bone metastases were assumed to be present in patients with both a positive MRI and
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scintigram. Similarly, a negative finding in both imaging modalities was accepted as indicating an
absence of metastases. Where scan results differed, the matter was resolved by histology after
surgery, clinical follow-up or further MRI or scintigraphy.

Scintigraphy (and MRI) positively identified bone metastases in 46 patients. Scintigraphy also
identified 1 patient with a sternal metastasis which was not detected by MRI.

Scintigraphy (and MRI) revealed the absence of bone metastases in 27 patients. Scintigraphy
failed to show spinal metastases in 7 patients (3 of which had stage IV MBC) which were
correctly visualised by MRI. These were confirmed as positive by clinical follow-up (n = 6) or
histology (n = 1.)

MRI had a specificity of 98.1%, a sensitivity of 100% and a test accuracy of 98.8%
Scintigraphy had a specificity of 87%, a sensitivity of 100% and a test accuracy of 91.4%

The extent and location of metastases were concordant in 22/46 patients. In 9 patients, MRI
detected a higher number of metastases than scintigraphy and in 15 patients the presence or
absence of metastases in any particular location differed between the two methods. In 26
patients, scintigrams revealed the presence of additional sites of metastases.

Local RT or surgery was indicated in 10 patients with metastases seen only with MRI, in 20
patients that had positive results for both scans and in 6 patients with metastases visualised only
with scintigraphy.

General comments:

This paper describes a retrospective study. BC patients that had received MRI for staging, follow-
up or evaluation of bone pain or neurological symptoms (between December 1992 and January
1999) and who met the inclusion criteria for the study were enrolled. Patients received whole
body scintigraphy and the images were compared with those of MRI.

Scintigrams were read by 2 independent nuclear physicians who were blinded to MRI outcome.
Similarly MRI scans were evaluated by 2 radiologists blinded to the results of the scintigram.
Disagreements were resolved by consensus.

Authors conclude that MRI is more sensitive than scintigraphy in the detection of bone
metastases, particularly in the axial skeleton as peripheral-only metastases are rare.

Engelhard et al. (2004)

Design: Prospective comparative study (diagnosis, screening), evidence level: 3
Country: Germany

Inclusion criteria:

Referral for MRI on the basis of pain, high tumour marker levels or suspected metastases by
other imaging methods.

Informed written consent

Exclusion criteria:
None stated

Population:
Number of patients = 22, age range 53 to 87 years, mean age = 63 years.

Interventions:

All patients received both:

1] Scintigraphy with 99m Tc-MDP

2] Whole body MRI with T2-weighted turbo-spin echo (TSE) and short tau inversion recovery
(STIR) pulse sequence, using a moving table at 6 different positions. After each coronal
measurement, a sagittal T1-weighted pulse sequence was performed. Procedure lasted 20min.

Outcomes:
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Comparison of efficacy of whole body MRI with moving table versus scintigraphy in the detection
of bone metastases due to breast cancer.

Follow up:
1 year

Results:

10/22 patients scored negative on the presence of metastases after clinical and imaging follow-
up.

4/22 scintigraphs were grade 2 (unclear) compared with 2/22 MRI scans.

MRI: sensitivity = 91.7% specificity = 90% and test accuracy = 90.9%.
Scintigraphy: sensitivity = 83.3% specificity = 80% and test accuracy = 81.8%

Additional metastases were identified by MRI: lung (2), lymph node (1), pleural effusion (3) and
atelactasis of the lung (1).

General comments:
Patients were recruited prospectively and received scintigraphy and MRI within 3 weeks of each
other.

Bone scintigraphy and MRI images were analysed prospectively by two investigators
independently from the results of the other procedure. Differences were resolved through
consensus. Bone changes were scored as 1 (benign), 2 (unclear) or 3 (malignant). Unclear
readings were followed up for 1 year with at least one follow-up study i.e. MRI, CT, radiographs
or scintigraphy before being graded either 3 or 1. Criteria for assessing these grades are
thoroughly reported.

Whilst thoroughly conducted and reported, this study is of low patient number and so the results
must be viewed with caution.

Authors regard the ability of MRI to detect non-skeletal metastases an advantage over
scintigraphy particularly given the short procedure and room time (40 min) but the relative
expense of MRl may prohibit its use as a screening tool in patients other than those already
believed to have distant metastases.

Haubold-Reuter et al. (1993)

Design: Prospective comparative study (diagnosis, screening), evidence level: 3
Country: Switzerland

Inclusion criteria:
Informed consent
Histologically proven primary tumour

Exclusion criteria:

Population:
Number of patients = 40, age range 41 to 81 years.

Interventions:
All patients underwent all three of the following examinations:

1] Bone scintigraphy (99m Tc-DPD)

2] Bone marrow scintigraphy (99m Tc-labelled monoclonal antibodies against a non-specific,
cross-reacting antigen found on neutrophil granulocytes)

3] MRI (T1-weighted SE sequences and FSE T2-weighted sequences)

Outcomes:
Comparison of the efficacy of three methods of imaging suspected bone metastases (sensitivity
and specificity).

Follow up:
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One year of clinical and imaging follow-up after baseline imaging.

Results:
Bone scan findings were confirmed by plain film, CT and, if relevant, patient interview. Bone
marrow scans were compared with X-rays and MRI by the use of T1 and T2-weighted images.

In 32 patients there were 139 metastases identified by the reference standard - 106 in the axial
skeleton and 33 in the periphery.

Bone scan identified 104/139 metastases (74.8%), 71/106 in the axial skeleton and 33/33 in the
periphery. 30/32 patients were correctly classified as tumour stage M1 with sensitivity of 100%
and specificity of 77.8%. Test accuracy = 93.8%.

Bone marrow scan identified 81/139 metastases (53.8%), 75/106 in the axial skeleton and 6/33
in the periphery. 20/32 patients were correctly staged as M1 with sensitivity of 82.6%, specificity
of 11.1% and test accuracy of 62.5%.

MRI detected 106/139 metastases (76.3%), 106/106 in the axial skeleton and none in the
periphery (due to limited field of view). 26/32 patients were correctly classified as M1 with 82.6%
specificity, 77.7% sensitivity and test accuracy of 81.3%.

General comments:

This paper describes a small comparative study of three imaging techniques, all compared
against a reference standard. The ideal gold standard would have been to have had biopsy
material with which to determine disease extent but this is not obviously not feasible. The
reference standard in this study was a period (1year) of clinical follow-up together with repeated
imaging of areas of study.

Of 40 patients, 15 were women with MBC. Data were not presented by sub-group.

Imaging examinations were read by 2 radiologists and 2 nuclear medicine specialists. All relevant
information (including clinical notes and other imaging results) were freely available. Differences
were resolved by consensus.

The authors conclude that, since many patients first present with peripheral metastases, bone
scan supported by plain X-rays yield sufficient information to correctly assess the presence of
bone metastases whilst MRI should be used as an adjunct given the lesion by lesion sensitivity.
Bone marrow scan could not distinguish between metastases and fatty bone marrow
degeneration and has a similarly low field of vision but with less specificity.

Nakai et al. (2005)

Design: Retrospective comparative study (diagnosis, screening), evidence level: 3
Country: Japan

Inclusion criteria:

Evidence of metastatic bone disease defined by MRI
No previous treatment to bone lesions

Written informed consent

Exclusion criteria:
None stated

Population:
Number of patients = 55, age range 29 to 83 years, mean age = 59 years.

Interventions:
Patients were given FDG-PET and 99m Tc HMDP within a month of each other. CT scan was
also obtained in order to classify metastases as blastic, lytic, mixed or invisible.

Bone scintigraphy: 740MBq of 99m Tc HMDP was given by iv injection and images taken after
2hr.
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FDG-PET: After 4hr fasting, patients were given 250-300MBq of 18F FDG and then scanned
60min later.

Outcomes:
Comparison of the sensitivity and specificity of FDG-PET and bone scintigraphy in the evaluation
of osteoblastic bone metastases.

Follow up:

Results:
Bone scintigraphy revealed 99m Tc-HMDP uptake at 49/55 sites but was false positive at 6 sites
and false negative at 12 sites.

FDG-PET revealed FDG uptake at 48/55 sites but was false positive at 4 sites and false negative
at 11 sites.

Sensitivity of bone scintigraphy = 78.2%
Specificity of bone scintigraphy = 82.4%
Accuracy of bone scintigraphy = 79.8%

Sensitivity of FDG-PET = 80.0%
Specificity of FDG-PET = 88.2%
Accuracy of FDG-PET = 83.1%

Visualisation rates bone scintigraphy:
Blastic: 18/18 (100%)

Lytic: 7/10 (70%)

Mixed: 16/19 84.2%

Invisible: 2/8 (25%)

Visualisation rates FDG-PET:
Blastic: 10/18 (55.6%) P< 0.0781
Lytic: 10/10 (100%) nsd

Mixed: 18/19 (94.7%) nsd
Invisible: 7/8 (87.5%) P< 0.0313

The visualisation rate of FDG-PET for the blastic type of lesion was significantly lower than that
of scintigraphy (P<0.0313) but other visualisation rates were nsd.

General comments:

This paper describes a study in which 55 patients, all of whom had a definitive diagnosis of bone
metastases from breast cancer (by MRI) received both bone scintigraphy and FDG-PET within 4
weeks of one another.

Results of scanning and scintigraphy were evaluated and compared independently by two board
certified nuclear physicians.

Kamby et al. (1987)

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Denmark

Inclusion criteria:
Recurrent breast cancer

Exclusion criteria:
Concurrent other primary cancers
Age >75 years due to rigor of treatment schedule

Population:
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Number of patients = 394, age range 28 to 75 years.

Interventions:
Patients received liver ultrasound. Focal processes identified at the time were biopsied in
patients that did not already have a diagnosis of liver metastases.

Outcomes:
One of the outcomes of this study was to assess the value of ultrasonography in patients with
first recurrence of breast cancer.

Follow up:

History, physical examination, blood tests (haemoglobin, leukocytes, thrombocytes, serum
calcium, bilirubin, alkaline phosphatase, aspartate aminotransferase and lactate
dehydrogenase), chest X-rays and bone scintigraphy (after 1984).

Results:

Ultrasound showed liver metastases in 59/394 (15%) patients. Only 39/59 of these patients had a
biopsy taken to compare with these findings. 36/39 (92%) had metastases confirmed by
pathology and 3 patients were negative.

General comments:

This is old (patients recruited from 1983) prospective study which included liver ultrasonography
as part of a comprehensive package of tests to determine the presence or otherwise of
metastatic disease in patients with first recurrence of breast cancer. There is very little evidence
towards the efficacy of this imaging technigue in this particular paper.

Schirrmeister et al. (1999)

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Germany

Inclusion criteria:
Patients with or at a high risk of bone metastases from breast cancer.

Exclusion criteria:
None stated

Population:
Number of patients = 34, age range 37 to 75 years, mean age = 52 years.

Interventions:

PET scanning of the skeletal trunk after iv injection of fluoride ion (F-18) compared with bone
scintigraphy with 99m-Tc methylene diphosphonate (12 patients had additional SPECT). These
imaging studies were performed on all patients within 3 weeks of one another.

Reference standard: MRI of the head, spine and pelvis with T1 weighted spin echo and fat
suppressed T2 weighted sequence (n=28). Some patients had gadolinium enhancement.
Patients were also assessed by means of CT scan (n = 4) and planar X-ray (n = 17).

Outcomes:

Comparison between PET and scintigraphy in the detection of bone metastases due to breast
cancer with MRI as reference standard. Lesions were scored using a 5-point scale as: definitely
metastatic (2) probably metastatic, (3) equivocal, (4) probably not metastatic and (5) definitely
not metastatic. P <0.05 was considered significant.

Follow up:
Clinical management was changed in 4/34 patients as a result of PET scan results and was
influenced in a further 6.

Results:

F-18 PET correctly identified the 6 patients with known bone metastases and also highlighted
additional foci in 5/6 of these patients. Of 28 patients previously unknown to have bone
metastases PET correctly identified 16/17 as 'positive' for metastases and 11 as 'negative'. One
result was 'equivocal' but was shown to be 'positive'’. There were no false 'negatives' or
'positives’. The area under the ROC curve was 1.

Scintigraphy correctly identified the 6 patients with known bone metastases and also highlighted
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additional foci in 2/6 of these patients. Of 28 patients previously unknown to have bone
metastases scintigraphy correctly identified 5/17 as 'positive’ for metastases and 11 as 'negative'.
Seven results were 'equivocal’ of which 3 were 'positive’ and 4 'negative. Five results were
considered 'negative’ of which 3 were actually 'positive’. Hence there were 3 false 'positives' and
2 false 'negatives'. The area under the ROC curve was 0.82.

General comments:
ROC analysis was used to define the outcomes since these were not dichotomous.

Bone scans and PET scans were assessed separately by two pairs of experienced nuclear
medicine physicians each blinded to the other results. MRI scans and other diagnostic images
were assessed by two diagnostic radiologists. Differences were resolved by discussion and
consensus.

Patients were deemed not to have metastases when none of the imaging revealed suspicious
lesions or when lesions suggested by PET and/or scintigraphy were shown to be negative by
reference methods.

Authors concluded that the extent of disease was 'strongly underestimated' in 11/17 patients by
bone scintigraphy and that PET was 'optimally accurate' in terms of staging and 'clearly superior
to BS in terms of describing the extent of metastatic disease.

Abe et al. (2005)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Japan

Inclusion criteria:

Women with breast cancer

No prior aggressive chemotherapy, no radiotherapy to bone lesions before study (endocrine
therapy allowed)

Exclusion criteria:
None stated.

Population:
Number of patients = 44, age range 35 to 81 years, mean age = 56 years.

Interventions:
Patients were given 18 FDG-PET and 99m Tc HMDP within 0-69 days (mean 11.5 days) of each
other.

Bone scintigraphy: 740MBq of 99m Tc HMDP was given by iv injection and images taken after
4hr.

18 FDG-PET: After at least 4hr fasting, patients were given a mean of 219MBq of 18 FDG and
then scanned after 60min.

Confirmatory tests included plain radiography, CT, MRI and biopsy.

The bone scintigraphy and 18 FDG-PET scans were reviewed retrospectively by three nuclear
medicine physicians blinded to clinical information.

Two diagnostic radiologists evaluated the plain radiographs and CT scans and classified the
metastases by body region and as either osteoblastic or osteolytic lesions.

Outcomes:
Comparison of bone scintigraphy and 18 FDG-PET in detecting bone metastases in breast
cancer patients.

Follow up:
At least 6 months.
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Results:
Bone metastases were found in 14/44 women, confirmed by biopsy (n = 2), CT (n = 5) and MRI
(n=7).

Analysis by patient for 99m Tc-HMDP bone scintigraphy:
11/14 true positives were detected (sensitivity = 78.6%)
30/30 true negatives were detected (specificity = 100%)
accuracy = 41/44 = 93.2%

Analysis by patient for 18 FDG-PET:

14/14 true positives were detected (sensitivity = 100%)
29/30 true negatives were detected (specificity = 96.7%)
accuracy = 43/44 = 97.7%

Combined imaging per patient:

14/14 true positives were detected (sensitivity = 100%)
29/30 true negatives were detected (specificity = 96.7%)
accuracy = 43/44 = 97.7%

A reanalysis of the data grouped by body region (n = 187) showed a total of 45 regions were
positive for bone metastasis:

99m Tc-HMDP bone scintigraphy:

36/45 true positives were detected (sensitivity = 80.0%)
140/142 true negatives were detected (specificity = 98.6%)
accuracy = 176/187 = 94.1%

18 FDG-PET:

38/45 true positives were detected (sensitivity = 84.4%)
140/142 true negatives were detected (specificity = 98.6%)
accuracy = 178/187 = 95.2%

Combined imaging per region:

44/45 true positives were detected (sensitivity = 97.7%)
138/142 true negatives were detected (specificity = 97.2%)
accuracy = 182/187 = 97.3%

Detection of osteoblastic (n = 19) and osteolytic (n = 26) lesions:
Osteoblastic:

99m Tc-HMDP bone scintigraphy = 17/19 (94.7%)

18 FDG-PET = 14/19 (73.7%)

Combined = 17/19 (94.7%)

Osteolytic:

99m Tc-HMDP bone scintigraphy = 19/26 (73.1%)
18 FDG-PET = 24/26 (92.3%)

Combined = 26/26 (100%)

General comments:
This retrospective study includes data from patients at all stages of breast cancer: stage 1 (n =
16), stage 2a (n = 12), stage 2b (n = 2), stage 3 (n = 3), stage 4 (n = 4) or unknown (n = 7).

There was no significant difference in efficacy between imaging modalities or between either or
them and combined imaging when examining data on a patient basis. On a region basis, the
sensitivity and accuracy of combined imaging statistically outweighed that of either of the
individual components.
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The authors conclude that whilst there is little to chose between methods for imaging bone
metastases, 18 FDG-PET is superior to bone scintigraphy in the detection of osteolytic
metastases and the reverse is true with osteoblastic metastases.

Bradley et al. (2000)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom

Inclusion criteria:
Histologically proven breast cancer (not metastatic)
Previous MRI examination for symptoms related to the ipsilateral axilla.

Exclusion criteria:
None stated

Population:
Number of patients = 105, age range 33 to 91 years, mean age = 55 years.

Interventions:
T1 weighted spin echo and T2 weighted turbo spin echo sections of 6mm with occasional
enhancement (n = 38) with iv gadopentate dimeglumine (Gd-DTPA).

Reviewers documented the findings of each image in respect of features due to malignancy of
the axilla, sites of metastatic disease elsewhere in the image (including brain, lung, liver, muscles
and lymph node enlargement) and features due to treatment effect. Findings were classified as
'recurrent axillary tumour', 'metastatic tumour', 'treatment induced fibrosis' or 'normal’.

Clinical correlation was on the basis of case note review. Patients were classified as 'dead’,
'‘progressive disease', 'stable disease' or 'free of tumour'.

Outcomes:

To compare MRI image results with clinical evaluation and outcomes a year later and assess the
efficacy of MRI in the differentiating between metastatic disease and the effects of previous
treatment for cancer in the axilla.

Follow up:

At the time of MRI assessment, patients had undergone a median follow-up of 669 days for those
63 patients still living and 364 days for those patients who had died in the interim. All patients
had T1W axial and T2WTSE coronal images.

At least 12 months after MRI examination.

Results:

Clinically, 54 patients had axillary tumour including 48 assessed by MRI. 6/54 were incorrectly
assessed by MRI as having treatment effect (n = 4) or as normal (n = 2) (sensitivity of 89%,
specificity of 100% and accuracy of 94%).

Clinically, 59 patients were positive for metastatic disease outside the ipsilateral breast and
axilla, 50 of them assessed by MRI. 9/54 were incorrectly assessed by MRI as treatment effect (n
= 4) or normal (n = 5) (sensitivity of 85%, specificity of 98% and accuracy of 90%).

Clinically, 27 patients were diagnosed to have treatment effects and 22 patients were clear of
disease.

In 38 patients who had received Gd-DTPA enhancement diagnosis was altered in 15 (39%) and
improved diagnostic confidence in 12 (31%). Sensitivity for detecting axillary tumour was
improved from an original 42% to 73% in those patients. Specificity remained at 100% and
accuracy increased from 61% to 83%.

As a result of the MRI findings treatment was affected in 45 patients, 43 of whom had been
diagnosed with recurrent tumour.
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General comments:

MRI examinations were assessed jointly by two radiologists without clinical information other
than the side of the body concerned. Gd-DTPA images were assessed twice, with and without
enhancement, and a time interval of at least 6 months between viewings.

Cook et al. (1998)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom

Inclusion criteria:
History of breast cancer with evidence of bone metastases

Exclusion criteria:
None stated

Population:
Number of patients = 23, age range 29 to 70 years, mean age = 52 years.

Interventions:
Patients were given 18 FDG-PET and 99m Tc MDP within 8 weeks of each other.

Bone scintigraphy: 550MBq of 99m Tc HDMP was given by iv injection and images taken after
2hr.

18 FDG-PET: After 6hr fasting, patients were given 350MBq of 18 FDG and then scanned later.
16 patients received half-body emission and localised scans whilst 7 received localised scans
only.

Confirmatory tests included plain radiography (n = 17), CT (n = 10), MRI (n = 6) or biopsy (n = 2).
Lesions were graded as either lytic, sclerotic or mixed by two independent observers from plain
films (n = 16) or CT scans (n = 4). 2 patients were not assessable by these means.

Outcomes:
Comparison of the sensitivity of 18 FDG-PET and bone scintigraphy to detect osseous
metastases.

Quantitation of 18 FDG uptake was measured in osteolytic and osteoblastic metastases.

Follow up:

Results:
23/23 patients had metastatic disease confirmed by other imaging techniques or by bone biopsy.

Of the 16 patients that had received a half-body PET scan and localised scans, the results with
18 FDG were 0-61 lesions visualised per patient (mean 14.1) compared with 0-38 lesions
detected with bone scintigraphy (mean 7.8)(P < 0.01). 3 patients had sclerotic disease, 3 had
mixed disease, 8 had lytic disease and 2 were not classified

18 FDG detected fewer bone metastases than scintigraphy in a subgroup of patients with
osteoblastic disease. Higher standardised uptake values (SUV) were noted for osteolytic than
osteoblastic disease (mean 6.77 vs 0.95 P < 0.01).

20 patients had radiologically classifiable disease. Of these, 6 patients had sclerotic disease, 5
patients had mixed disease and 9 patients had lytic disease. The mean SUV for these patients
were 0.95, 3.64 and 6.77 respectively.

General comments:

This paper describes a small, possibly retrospective, study of 23 women with bone metastases
that had 18 FDG-PET scan and bone scintigraphy within 8 weeks of one another to assess
extent of disease.
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21/23 women had progressive metastatic disease and 10 received endocrine therapy which may
have ended as little as 1 month before imaging.

Authors conclude that 18 FDG-PET is superior to bone scintigraphy in detecting osteolytic
metastases however osteoblastic metastases show lower metabolic activity and are therefore
harder to detect with PET.

Eubank et al. (2004)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States

Inclusion criteria:
Permission to review medical records
All breast cancer patients referred for FDG-PET

Exclusion criteria:
None stated

Population:
Number of patients = 125, age range 23 to 85 years, mean age = 50 years.

Interventions:

After fasting for at least 4hr (typically 6-12hr) patients received between 244-400MBq iv injection
of FDG and were scanned after 45 min. Patients with suspected widespread disease received a
whole body scan and those suspected of having loco-regional disease had a limited

torso survey from the neck to the bottom of the liver.

Outcomes:
To assess the impact of FDG-PET in evaluating the extent of disease and the influence it might
have on the patient management plan.

To determine the impact on disease evaluation, imaging results were compared with findings at
clinical examination and on other imaging results including CT, MRI and bone scans which had
been performed prior to PET scanning. The mean interval between CT and PET scans was 17.9
days (range: 0-95 days). Impact of FDG was defined as either 'increased', 'decreased' or 'no
change'.

FDG results were confirmed by histopathology (n = 23) or follow-up imaging (n = 38). The
method employed with the remaining 64 patients is not elaborated.

To determine the influence of FDG-PET on patient management, subsequent treatment changes
were graded as 'altered’, 'supported' or 'no change'. 'Altered' treatment could be intra-modality’
i.e. from chemotherapy to surgery or 'intra-modality' i.e. change of radiation field. Such influences
were agreed by the treatment team of oncologists.

Follow up:
Confirmation of FDG-PET findings was based on the period 2 months following the scan.

Results:
FDG-PET was positive in 94 patients (75%), negative in 26 (21%) and equivocal in 5 (4%).

The extent of disease was evaluated as increased (n = 54), decreased (n = 30) or no change (n
= 41) in comparison with conventional imaging. FDG-PET showed a change in the disease
extent more often in patients with loco-regional disease (P = 0.04). The predominant site of FDG
uptake in patients with increased disease was in the nodal regions of the chest wall (71% of
sites) compared with the viscera or skeleton.

As a result of the FDG-PET image results, the management plan changed for 40 (32%) patients,
supported the plan in 34 (27%) and made no difference in 51 (41%). The greatest impact was
made on patients with loco-regional disease (17/39 patients) (P = 0.06 compared with all other
patients). The least impact was made on patients with known metastatic disease who had been
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referred for evaluating disease extent. Patients receiving a scan to evaluate the response to
treatment had their treatment altered or supported the most frequently.

23 patients had pathological confirmation of which 20 patients had true positive findings and
there was one each of true negative, false negative and false positive. In the 38 patients whose
findings were confirmed by follow-up imaging, 27 showed disease progression (true positive), 9
had true negative findings and 2 had false negative findings. The overall sensitivity of FDG-PET
was 94%, specificity was 91% and accuracy was 92%.

General comments:
This paper describes a retrospective study of consecutive patients at a single institution that had
received FDG-PET imaging for breast cancer between January 1998 and May 2002.

The extent of disease from FDG-PET findings was reviewed retrospectively from a prospective
evaluation performed at the time of the scan by two or more nuclear medicine physicians. These
results were compared with clinical data and conventional imaging. Overall interpretation was
based on qualitative visual interpretation and comparison of the mean maximum SUV in positive
sites of disease with normal background uptake. Findings were graded as 'positive’, 'negative' or
'equivocal'.

Some (58%) patients were known to have positive axillary node status at the time of initial
diagnosis.

The follow-up period of only 2 months in order to confirm or contradict the FDG-PET results
seemed rather short and 51% patients had no other form of testing as a basis of comparison.

Fueger et al. (2005)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States

Inclusion criteria:
Patients with breast cancer and about whom there is sufficient clinical information to verify the
disease status.

Exclusion criteria:
None stated.

Population:
Number of patients = 58, age range 29 to 80 years, mean age = 53 years.

Interventions:

Patients fasted for 6hr before being given 740MBq 18F FDG followed 60min later by PET scan
using a Reveal PET/CT scanner. PET in 3D mode and whole body CT images were obtained.
Images were taken from the base of skull to mid thigh. CT images were subsequently matched to
PET data and the images were reconstructed.

Outcomes:
A comparison between PET alone and in combination with CT imaging to determine if the latter
adds more information towards the successful staging of cancer in the breast.

PET/CT findings were verified by clinical follow-up, serum markers, independently acquired CT
images, plain radiography, bone scans and mammography.

Follow up:
9 months +/- 4.4 months

Results:

33/58 patients had confirmed breast disease as determined by elevated tumour markers and
positive imaging and/or an increase in the number and/or size of lesions during the follow-up
period.

PET:
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Correct disease status = 46/58 (79.3%)
Incorrect disease status = 12/58 (20.7%) with 7 false +ve results and 5 false -ve results.
Sensitivity = 84.8% specificity = 72% and accuracy = 79.3%

PET/CT:

Correct disease status = 52/58 (89.7%)

Incorrect disease status = 6/58 (18.3%) with 7 false +ve results and 5 false -ve results.
Sensitivity = 93.9% specificity = 84% and accuracy = 89.7%

The statistical significance between sensitivity PET vs PET/CT P = 0.32 (nsd)

The statistical significance between specificity PET vs PET/CT P = 0.32 (nsd)

The statistical significance between accuracy PET vs PET/CT P = 0.06 (nsd)

General comments:
This paper describes a retrospective case series of 58 breast cancer patients who received both
conventional PET scan and PET/CT between August 2002 and November 2003.

Two nuclear medicine physicians evaluated the PET images and the same reviewers also
interpreted the PET/CT results. These reviewers knew the patient diagnosis but not the disease
status.

Reasons for false positives with either imaging modality include benign hyperplasia, pneumonia,
fat necrosis and post-surgical changes. False negatives occurred in some cases of axillary lymph
node metastasis and local recurrence of breast cancer.

It was concluded that FDG-PET alone was not a good technique for osteoblastic lesions but CT
had an accuracy of 75% therefore the combination imaging should improve this overall.

Authors state that PET-CT can only be successfully evaluated after a careful interpretation of the
CT data set.

Eubank et al. (2001)

Design: Retrospective case series (diagnosis, screening), evidence level: 3-
Country: United States

Inclusion criteria:
Patients with recurrent or metastatic breast cancer

Exclusion criteria:
None stated

Population:
Number of patients = 73, age range 26 to 75 years, mean age = 50 years.

Interventions:
All patients received a CT and FDG-PET scan within one month of each other. These images
were obtained at several institutions.

Thoracic CT:
Full details of methodology are given where known but for 10 patients these details were not
obtainable.

FDG-PET:
After fasting for 4hrs patients received an iv injection of between 6.6 to 10.8 mCi FDG and were
imaged after 45 min.

Outcomes:
To compare the prevalence of suspected disease in the mediastinal and internal mammary
nodes (IM) based on abnormal findings with FDG-PET versus conventional staging with CT.
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In the home institute, prospective CT scans of 39 patients were reviewed by consensus of a
fellow and a visiting radiologist who had access to FDG-PET scan results, where available. CT
scans at outside institutions were reviewed by a single radiologist but it is not stated whether or
not FDG-PET data were available to this person.

FDG-PET scans were reviewed by 2 or more non-independent nuclear medicine physicians who
had access to CT scan results, where available.

A separate, independent review of CT scans was made for 63/73 patients by 2 blinded
observers. For the remaining patients the scans could not be located (data not included in
efficacy summary). Classification was 1 (definitely benign), 2 (probably benign), 3 (equivocal), 4
(probably malignant) and 5 (definitely malignant).

Follow up:

Confirmation of positive imaging results was obtained from histopathology and follow-up CT
imaging for 33 patients and by FDG-PET for 7 patients. There are no details of other reference
standards for the remaining patients.

Results:
For the patients that had confirmation of results by histology or CT scanning (n = 33):

FDG-PET: sensitivity = 85% (95% Cl: 73-97%)
FDG-PET: specificity = 90% (95% CI: 80-100%)
FDG-PET: accuracy = 88%

Prospective CT: sensitivity = 54% (95% Cl: 37-71%)
Prospective CT: specificity = 85% (95% Cl: 73-97%)
Prospective CT: sensitivity = 73%

Blinded interpretation of CT: sensitivity = 50% (95% CI: 33-67%)
Blinded interpretation of CT: specificity = 83% (95% CI: 70-96%)
Blinded interpretation of CT: accuracy = 70%

Including those patients whose results were confirmed by follow-up FDG-PET (total n = 40):

FDG-PET: sensitivity = 85% (95% Cl: 74-96%)
FDG-PET: specificity = 90% (95% CI: 81-99%)
FDG-PET: accuracy = 88%

Prospective CT: sensitivity = 40% (95% CI: 25-55%)
Prospective CT: specificity = 85% (95% Cl: 74-96%)
Prospective CT: sensitivity = 63%

Blinded interpretation of CT: sensitivity = 39% (95% CI: 24-54%)
Blinded interpretation of CT: specificity = 83% (95% CI: 71-95%)
Blinded interpretation of CT: accuracy = 61%

Mediastinal or IM abnormalities were present in 29/73 patients by FDG-PET and 17/73 patients
by prospective CT. Mediastinal abnormalities were present in 16/73 patients by both imaging
modalities. Findings by FDG-PET were concordant in 81%.

General comments:

This paper presents the results from a retrospective case series of 73 patients with metastatic or
recurrent breast cancer who between March 1995 and May 1998 had received both whole body
FDG-PET and chest CT scans. The purpose of their study was to determine the predictive value
of these imaging methods to detect nodal disease in an area which may indicate the likelihood of
metastatic spread but which is often clinically occult. As a by-product of the authors’ analyses
they calculated the accuracy of both imaging modalities from those patients in whom follow-up
data was available (n=33). They did not present the raw data for these calculations but did report
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the outcomes (above) which cannot therefore be confirmed.

The reviewers in most cases were not blinded to the results obtained by the other imaging
method and in only 40/73 patients were the results confirmed by other means which included
histology, follow-up CT or follow-up FDG-PET. The inherent weakness of evidence from a
retrospective observational study applies to this paper and hence the results must be viewed with
caution.

Isasi et al. (2005)

Design: Systematic review of diagnostic studies (diagnosis, screening), evidence level: 1
Country: United States

Inclusion criteria:

Criteria for assessing the quality of included studies:

Technical Quality of FDG-PET

Spatial resolution < 11 mm

FDG uptake period = 30 min

FDG dose 2 10 mCi

Acquisition time for emission scan specified

Attenuation correction performed

Participants studied in the fasting state

Positive test results defined according to specific criteria
Technical quality and application of the reference test or tests
Description of reference standard

Independence of test interpretation

FDG-PET readers blinded to the results of the reference test or tests
Clinical characteristics of the study sample described

Age, sex, number of patients enrolled, reason for performing PET
Cohort assembly

Participants enrolled prospectively

Individual patient used as unit of data analysis

Exclusion criteria:
Participants with hyperglycemia excluded

Population:
Number: n/k age range 14 to 89 years.

Interventions:
FDG-PET in the evaluation of breast cancer recurrence and metastases.

Outcomes:
Sensitivity and specificity of diagnostic tests in the detection of breast cancer recurrence and
metastases.

Follow up:

Results:

18 papers were included in this analysis. 16 papers were patient-based (n = 808) and 2 papers
were lesion-based (n = 1013) but the data were analysed separately. 7 studies were
retrospective, 6 were prospective and 5 were indeterminate.

Patient-based data:

Median sensitivity = 92.7% (range: 56-100%)

Median specificity = 81.6% (0-100%)

True positive rate (sensitivity) = 90.3%

False positive rate = 12.7% (therefore specificity = 87.3%)
Test accuracy = 86%

Test for homogeneity = P < 0.05 (statistically significant).
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Lesion-based data:

Median sensitivity = 91.7% (range: 57-97%)

Median specificity = 88.9% (79-96%)

True positive rate (sensitivity) = 85.1%

False positive rate = 6.9% (therefore specificity = 93.1%)
Test accuracy = 89.1%

Test for homogeneity = P < 0.05 (statistically significant).

When one patient-based study was excluded (with a sensitivity of only 55.5%) the overall
diagnostic accuracy was raised to 88% and the test for heterogeneity was no longer significant
(P > 0.05). The participants from the excluded study were selected on the basis of NOT having
any evidence of metastatic disease and would therefore not fit the inclusion criteria for this
question anyway.

Similarly, with lesion based studies, the exclusion of one study with very low sensitivity (56.5%)
increased the overall diagnostic accuracy to 91% and the statistical heterogeneity to P > 0.05
(not significant). The excluded study had analysed a sub-set of data relating to bone metastases
only.

After the exclusion of these studies the overall sensitivity was 90% and the specificity was 88%.

General comments:

Authors suggest that it is more clinically relevant to consider the findings for patient-based data
rather than lesion-based data since the presence or absence of metastatic disease is the issue
under investigation here rather than the extent. For those interested in the extent of disease,
presumably the opposite of this might be true.

A potential pitfall of a meta analysis of diagnostic data could be the heterogeneity of patient
characteristics (including disease stage) which would not necessarily be reflected in the test for
heterogeneity which is only concerned with similarity or otherwise of outcomes.

The authors only searched Medline. This may well have picked up most relevant literature but
neither the Cochrane Library nor Embase were used. Additionally, bibliographies in review and
journal papers were hand-searched.

Updated evidence (2.1.1)
Summary
An update search identified four further papers on the topic of imaging to assess disease extent.

A systematic review (Shie et al. (2008) combined data from six cohort studies, four of which were
prospective, to determine the efficacy of FDG-PET compared with bone scintigraphy (in the same
patients) in identifying bone metastases from breast cancer. The authors found no clear
difference between imaging modalities in identifying the metastases but determined that FDG-
PET had a higher specificity despite having a smaller imaging field.

One small prospective non-randomised study (Schmidt et al., 2008) compared whole body MRI
and FDG-PET, given to the same individuals, in the detection of disease recurrence in patients
with suspected clinical symptoms and/or raised tumour markers. The investigators found that the
imaging techniques were equally efficient at detecting organ metastases but that WB-MRI had a
higher diagnostic accuracy and was also superior with respect to showing distant metastases,
particularly in abdominal organs, brain and bone. Another larger prospective study (Ternier et al.,
2006) examined the efficacy of CT in detecting the presence of cancer recurrence in the breast
and concluded that CT had a high diagnostic value in detecting local breast cancer recurrence
but was unnecessary for routine use in most patients.
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A small prospective comparative study (Bristow et al., 2008) attempted to determine whether
bone scans could be avoided if the pelvis was included in a CT scan of thorax and abdomen to
detect bone metastases from breast cancer. They found that the CT scan had considerably better
diagnostic accuracy and that use of the extended field might be economical if it obviated the
necessity to use both modalities for screening.
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Evidence tables

Question: Imaging to assess the extent of disease
Created by: Karen Francis on 02/06/2007

Shie et al. (2008)

Design: Systematic review of cohort studies (diagnostic), evidence level: 1
Country: United States

Inclusion criteria:

Included studies:

Evaluated women of all ages with breast cancer at all stages regardless of treatment status
Bone metastases were confirmed by CT, MRI or biopsy with a minimum follow-up of 6 months
FDG-PET and scintigraphy were performed in the same subject not more than 3 months apart

Exclusion criteria:

Excluded studies:

In which only one scanning modality had been employed

The numbers of true and false positives and negatives were omitted from the study report
Sub-analysis data were not provided

Population:
Number of patients = >184 age range: 28-83

Interventions:

Women in the included studies had received both:

1] ®F fluorodeoxyglucose used with PET scanning (FDG-PET) range: 2.8-11.8 mCi for up to 70 min
and

2] 99m technetium hydroxymethylene diphosphonate (99m Tc-HDMP) scintigraphy range: 20-25 mCi
with from 2 to 5 hours delay.

Two studies also employed single photon emission CT.

Outcomes:
To evaluate the diagnostic properties of FDG-PET and bone scintigraphy in their ability to detect osseous
metastases in women with breast cancer.

Follow up:
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Bone metastases were confirmed by CT, MRI or biopsy. Follow-up was no less than 6 months

Results:

1] FDG-PET:

Patient-based sensitivity = 81% (95%Cl: 70-89)
Specificity = 93% (95%Cl: 84-97)

Area under the curve (AUC) = 0.95

Lesion-based sensitivity = 69% (95%Cl: 28-93)
Specificity = 98% (95%CI: 87-100)
AUC =0.94

2] bone scan:

Patient-based sensitivity = 78% (95%Cl: 67-86)
Specificity = 79% (95%Cl: 40-95)

AUC =0.78

Lesion-based sensitivity = 88% (95%Cl: 82-92)
Specificity = 87% (95%Cl: 29-99)
AUC = 0.91

General comments:

This paper describes the results of a small meta-analysis of six studies all of which compared FDG-PET
and scintigraphy as a method to detect bone metastases in women with breast cancer. Women of all
ages and of all cancer stages were included and there are no demographics given.

None of the included studies were RCTs — four were prospective cohort studies and two retrospective.
The literature search had been thoroughly conducted by two researchers working independently. The
search period covered the period January 1995 and November 2006. Data were also abstracted
independently and disagreement was resolved by consensus. The analytical method employed to
conduct the meta-analysis was appropriate and a summary receiver operating characteristic (ROC) curve
was estimated in order to allow for variation of threshold between studies.

It was suggested that, for lesion-based data, FDG-PET performed less efficiently than scintigraphy
because of the smaller imaging field i.e. from orbit to mid-thigh. Since treatment would be more likely to
be based on the presence of metastatic disease rather than on the number of lesions, the results for
patient-based data would be perhaps more relevant. Since two of the studies also employed SPECT,
which can detect a greater number of spinal metastases, the results may be skewed in favour of
scintigraphy in this meta-analysis.

The authors concluded that whilst there was no clear difference between imaging modalities FDG-PET,
having a higher specificity, may be a better method both for detecting metastases and for assessing the
response to therapy. The limitations of this review were due to the less than optimal quality of the
included studies.

NB. Two papers included in this meta-analysis were previously appraised as part of the original evidence
base (Abe et al., 2005 and Nakai et al., 2005).

Schmidt et al. (2008)

Design: Prospective case series (diagnostic) , evidence level: 3
Country: Germany

Inclusion criteria:

Women with a history of breast cancer presenting with some or all of the following: clinical symptoms,
imaging results, pain, raised serum levels of tumour markers (CEA, CA, CA 15-3) which were suggestive
of cancer recurrence.

Exclusion criteria:
Women who were in receipt of chemotherapy or radiotherapy prior to the study were excluded from the
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data analysis.

Population:
Number of patients = 33. Range: 24 to 79 years. Mean age: 55 years.

Interventions:

Whole body MRI (WB-MRI) was given on a 1.5T scanner (n = 23 patients) and images were obtained
from head to mid-calves in coronal and sagittal orientations. Ten patients had imaging with a 3T scanner.
Coronal T1w- TSE- and STIR-sequences, HASTE imaging of lungs, contrast-enhanced T1w- and T2w-
TSE-sequences of the liver, brain and abdomen were performed.

Following a 6 hour fast, FDG-PET scanning was performed on a PET-CT scanner one hour after injection
of 200 MBq of "®F-FDG. CT scans were performed at 40 mA/120 kV. Contrast-enhanced CT was also
conducted at 60 mA/120 kV and images from different modalities were fused by means of computer
software.

MRI images were reviewed by two radiologists and PET-CT scans by a radiologist and a nuclear
medicine physicist. All reviewers worked independently and were blinded to other imaging results both
prior and within the study.

Follow-up to confirm imaging results per patient included mammography (n = 3), breast ultrasound (n =
3), MRI (n =14), PET-CT (n = 12), bone scintigraphy (n = 10), radiographs (n = 9), WB-MRI (n = 6) and
abdominal ultrasound (n = 5).

Outcomes:
To assess the diagnostic accuracy including sensitivity, specificity, negative and positive predictive
values.

Concordance between imaging modalities.

Follow up:

Results:
The correlation between modalities in detecting lesions was 87%.

Lymph node:

PET/CT detected 21 lymph node metastases with sensitivity and specificity and accuracy of 96%
WB-MRI detected 16 lymph node metastases with sensitivity of 73%, specificity of 77% and accuracy of
75%.

Distant metastases:
PET/CT demonstrated a sensitivity of 91%, specificity of 86% and accuracy of 90%.
WB-MRI demonstrated a sensitivity of 95%, specificity of 92% and accuracy of 94%.

Bone:
WB-MRI allowed visualisation of 69 metastases in bone (vs 63 by PET/CT), 70 in the liver (vs 67) and
both detected 15 metastases in the lung.

Additional metastases were found using WB-MRI (n = 2 in brain and n = 2 in bone).

FDG-PET/CT efficacy:
Sensitivity = 91% (170/186)
Specificity = 90% (69/77)
Accuracy = 91% (239/263)

WB-MRI efficacy:
Sensitivity = 93% (172/186)
Specificity = 86% (66/77)
Accuracy = 91% (238/263)
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General comments:

The authors commented that although the imaging techniques are equally efficient at detecting organ
metastases, WB-MRI had a higher diagnostic accuracy and was also superior in respect of showing
distant metastases, particularly in abdominal organs, brain and bone.

The confirmatory tests were mainly image based as it was impracticable for the reviewers to obtain
histological samples from multiple biopsies.

Despite being a comparative exercise, this was not a proper randomised trial and hence the grade of
evidence is lower failing, as it does, to exclude numerous sources of bias.

Ternier et al. (2006)

Design: Prospective case series (diagnostic), evidence level: 3
Country: France

Inclusion criteria:

Women who had been conservatively treated for breast cancer and had been referred for breast CT as a
result of suspicious imaging results and/or physical examination during follow-up.

Written informed consent was not required.

Exclusion criteria:

Population:
Number of patients = 103. Range: 32 to 82 years. Median age: 60 years.

Interventions:
Women with suspicious findings during routine follow-up were referred for physical examination,
mammography of both breasts and a CT scan of the suspect breast (120 kV and 240 mA).

CT scans were assessed by two experienced radiologist who were blinded to the location of the primary
breast cancer or the results of the physical examination or of conventional imaging. Disagreement was
resolved by consensus. Malignancy was classified from all available information and lesions were
subsequently surgically excised.

Outcomes:
To determine the sensitivity, specificity and accuracy of CT in detecting breast cancer recurrence

Follow up:

Patients with benign lesions were followed up every 6 months for 2 years (mean = 47 months) during
which time no incidences of recurrence were noted but some of these women later developed
metastases (n=4), died from metastatic disease (n=2) or without cancer (n=1) and 5 patients were lost to
follow-up. Of the 52 patients with local recurrence, at the time of publication 8 women had died and 1 was
lost to follow-up.

Results:

Of 103 patients investigated, 68 underwent surgery and 35 were followed up periodically. Of the 68
patients who underwent surgery, 52 were shown to have local breast cancer recurrence. Overall, there
were apparently 52 malignancies and 51 benign lesions. 47/52 malignancies were detected by CT and 5
false —ve results were shown to be ductal carcinoma in situ (n=3) and 2 invasive carcinomas. There were
also 5 false +ve results which were found to be due to cytosteatonecrosis (n=2), fibrosis, hyperplasia with
atypia and lobular carcinoma in situ.

CT efficacy:

Sensitivity = 90% (47/52)
Specificity = 90% (46/51)
Accuracy = 90% (93/103)

General comments:

This prospective study aimed to show the accuracy of CT in determining the presence of recurrent breast
cancer. The authors were scrupulous in presenting the data and in following up the patients. They
concluded that CT had a high diagnostic value in detecting local breast cancer recurrence but was
unnecessary for routine use in most patients.
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Bristow et al. (2008)

Design: Prospective comparative study (Diagnostic), evidence level 3.
Country: UK

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 77 (incl 1 male). Range: 35-90 years. Mean: 63 years.

Interventions:

Consecutive patients presenting with suspected or confirmed MBC underwent CT of the thorax, abdomen
and pelvis and bone scan. The two imaging modalities were given between four days and two weeks
apart and were reviewed and discussed at MDT meetings. Diagnoses were made by consensus and
additional information obtained, if necessary, from radiology and serum tumour markers.

CT: multi-slice technique with oral and i.v. contrast. Images were reviewed by a team of radiologists who
were blinded to the findings by bone scan.

Bone scan: using i.v. Tc99m HDP at 500 MBq. Scans were reviewed independently by radiologists with a
particular interest in nuclear medicine.

Outcomes:
To determine whether bone scans could be avoided if the pelvis was included in a CT scan of thorax,
abdomen to detect bone metastases from breast cancer.

Sensitivity and specificity (calculated from published data).

Follow up:

Results:
The following calculations were made from data within the paper:

CT scan:
Sensitivity = 97.5%
Specificity = 100%
Accuracy = 98.5%

Bone scan = 100%
Specificity = 67.5%
Accuracy = 85.5%

General comments:

This paper present the results of a small prospective but non-randomised comparative study matching
CT scans of thorax, abdomen and pelvis with a full skeleton bone scan. The aim of the study was to
determine whether, if the CT field was extended to include the proximal femur, any additional information
gained on the number of bone metastases could obviate the necessity to use bone scans for this
purpose.

The authors highlighted a potential saving to UK hospitals in imaging costs which might result by
performing an extended CT scan rather than using both imaging methods to identify bone metastases as
a routine staging procedure. They stated that metastases occurring outside the CT field of view were rare
and that identifying extra bone metastases tended not to influence management of these patients.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.
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2.1.2 Monitoring the response to treatment

Short summary

The evidence for this topic was limited comprising six small case series, five of which were
retrospective (Ciray et al., 2001, Couturier et al., 2006, Huber et al., 2002, Stafford et al., 2002,
and Linden et al., 2006) and one prospective (Mortimer et al. 1996) that described four different
imaging methods. All patients had locally advanced or metastatic breast cancer which in most
papers was stated to have been bone dominant disease.

MRI fat-suppressed-long-echo-time-inversion images were superior to T1-weighted-sequence
images in accurately assessing the response to the treatment of bone metastases.

Radiography detected treatment responses to any form of cancer therapy within three months in
80% of cases and differentiated between regression and progression of disease.

Fluorodeoxyglucose-PET (FDG-PET) scans correlated positively with the levels of tumour
markers and clinical category suggesting efficacy in the assessment of tumour response. Semi-
quantitative analysis of scan data predicted overall survival and, after three cycles of treatment,
correlated with the short term response to chemotherapy. Coupled to fluoroestradiol, PET scans
accurately reflected the response to endocrine therapy.

PICO question
POPULATION INTERVENTION COMPARISON OUTCOME
Individuals with metastatic | e Plain radiographs (may not | Each with each e Ability to assess
breast cancer requiring an just be chest) other and in response to
assessment of the effect of | ¢ Liver ultrasound combination therapy
treatment e CT e Ability to make
e PET-CT treatment
¢ MRI decisions

e Bone scintigraphy

NB The search strategy developed from this PICO table and used to search the literature for this question can be found in
Appendix A

Full evidence summary
MRI

Ciray et al. (2001) conducted a very small retrospective study of MRI in the assessment of the
response to treatment of breast metastases in bone. Patients received scans before and after
chemotherapy and images were scored according to how well the images reflected the clinical
response to therapy. The low patient number (n = 18) does not support a meaningful analysis of
efficacy. This paper related the differences in image quality between T1-weighted sequences and
recovery turbo spin-echo sequences, the latter of which were more accurate in this study.

Radiography

Huber et al. (2002) presented a larger (n = 274) retrospective study of the efficacy of radiography
to determine the outcomes of the treatment of bone metastases by any therapy (included
radiotherapy, chemotherapy, endocrine therapy or a combination). This is a completely
observational study and does not test radiography against any gold standard but instead reports
the findings over ten years of clinical follow-up. The authors claim that in 80% of patients
radiography detected responses to any form of cancer treatment within three months and could
differentiate between regression and progression
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FDG-PET

Stafford et al. (2002) reported a small (n = 24) retrospective case series of patients in whom a
response to chemotherapy or endocrine therapy for metastatic bone disease was assessed by
FDG-PET imaging. The authors concluded that the uptake of FDG correlated positively with the
levels of tumour markers and clinical category as determined by blinded reviewers. This would
suggest that this imaging method could be useful in assessing treatment response but the size of
the study does not offer much in the way of evidence.

FES-PET

Both Mortimer et al. (1996) and Linden et al. (2006) used FES-PET scanning as a means to
determine the success of systemic therapy. The studies were both small in number (< 50) but had
the same type of patient of approximately the same age. Patients received scans before and after
endocrine therapy (or chemotherapy).

Mortimer et al. (1996) reported that FES imaging correlated with ER +ve status, determined
subsequently by histology or immunochemical assay, in 67% of patients and with ER —ve status
in 100% patients. The response rate for ER +ve patients treated with endocrine therapy was 56%
and for ER —ve patients treated with chemotherapy was 80% and hence FES imaging might
contribute to accurate determination of hormone status and hence to appropriate treatment. The
patient numbers were not sufficient to draw firmer conclusions from this paper. There was an
interesting suggestion, though, that negative FES uptake but positive receptor status might
indicate a tumour that was functionally resistant to endocrine treatment.

Linden et al. (2006) compared the FES imaging results with the clinical response to treatment
with endocrine therapy and found that those patients having more than one FES —ve site did not
response positively to systemic therapy whilst the majority of patients who demonstrated FES +ve
sites showed either a positive response or stable disease.

References

Ciray I., Lindman H., Astrom KGO., Bergh J and Ahlstrom KH (2001) Early response of breast
cancer bone metastases to chemotherapy evaluated with MR imaging. Acta Radiol 42: 198-206.

Huber S., Ulsperger E., Gomar C., Koderhold G and Czembirek H (2002) Osseous metastases in
breast cancer: Radiographic monitoring of therapeutic response. Anticancer Res 22: 1279-1288.

Linden HM., Stekhova SA., Link JM., Gralow JR., Livingston RB., Ellis GK., Petra PH., Peterson
LM., Schubert EK., Dunnwald LK., Krohn KA and Mankoff DA (2006) Quantitative fluoroestradiol
positron emission tomography imaging predicts response to endocrine treatment in breast
cancer. J Clin Oncol 24: 2793-2799.

Mortimer JE., Dehdashti F., Siegel BA., Katzenellenbogen JA., Fracasso P and Welch MJ (1996)
Positron emission tomography with 2-[F-18]fluoro-2-deoxy-D-glucose and 16 alpha-[F-18]fluoro-
17 beta-estradiol in breast cancer: Correlation with estrogen receptor status and response to
systemic therapy. Clin Cancer Res 2: 933-939.

Stafford SE., Gralow JR., Schubert EK., Rinn KJ., Dunnwald LK., Livingston RB and Mankoff DA
(2002) Use of serial FDG PET to measure the response of bone-dominant breast cancer to
therapy. Acad Radiol 9: 913-921.

Evidence tables

Question: Imaging to assess the response to treatment
Created by: Karen Francis on 22/01/2007
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Mortimer et al. (1996)

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United States

Inclusion criteria:
All women with locally advanced or metastatic breast cancer.
Written informed consent.

Exclusion criteria:
None stated.

Population:
Number of patients = 43, age range 33 to 76 years, median age = 56 years.

Interventions:

Prior to systemic therapy, patients underwent PET scanning. Images were obtained 90 min after
iv injection of radiolabeled glucose (FDG) or estradiol (FES) analogues The same area was
scanned using the other radiolabel (within a 3 day period for 81% of patients - maximum interval
between scans was 9 days).

FDG: 370MBq after 4hrs fasting

FES: 222MBq

Outcomes:
To evaluate the potential role of FES-PET and FDG-PET in predicting the efficacy of systemic
therapy.

FDG and FES images were prospectively evaluated, independent of one another, by at least 2
nuclear medicine physicians, at least one of whom was blinded to clinical and correlative
radiographic findings.

FDG images were graded as 'definitely abnormal’, 'probably abnormal’, 'equivocal’ or 'normal’.
FES images were graded according to presence or absence of areas of increased uptake as
'+ve' or ‘—ve’. There was 100% agreement between the blinded and unblinded reviewers.

Follow up:
After imaging, patients received systemic therapy at the discretion of the therapist and all clinical
follow-up was provided by that same physician.

Clinical follow-up of patients was for a median of 23 months. Patients were assessed for
treatment outcome and Kaplan Meier survival analysis was presented.

Results:
Patients were determined to have locally advanced or inflammatory breast cancer (n = 25),
widespread metastatic disease (n = 15) or recurrent disease of the chest wall (n = 3).

Tumours assessed by histology or immunochemical assay were ER +ve in 21 patients, ER -ve in
20 patients and undeterminable in 2 patients because of technical difficulties. FES imaging
correlated with ER +ve status in 16/21 (76%) patients and with ER —ve status in 20/20 patients
(100%). In 2 patients with ER status unknown, one was classified FES +ve.

FDG-PET uptake did not correlate with FES status nor was FDG-PET uptake correlated with ER
or menopausal status (data not shown).

50 foci were studied in 17 patients with metastatic disease. FES-PET results concurred with 92%
of these lesions (in 13 patients (76%)) with respect to ER status.

Survival data:

ER +ve/FES +ve (n
ER +ve/FES -ve (n
ER —ve/FES -ve (n
ER nk/FES +ve (n

16): 3CR + 6PR. ORR = 9/16 (56%)
5): 2CR + 1PR. ORR = 3/5 (60%)
20) 7CR + 9PR. ORR = 16/20 (80%)
1): OCR + 1PR. ORR = 1/1 (100%)
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ER nk/FES —ve (n = 1): OCR + OPR. ORR = 0/1 (0%)

General comments:

This paper describes a study of women with breast cancer (inflammatory, locally advanced,
recurrent and metastatic) who underwent two PET scans after being given iv FDG or FES.
Cancer staging was determined by histology, physical evaluation, complete blood count, liver
function studies and chest radiography. Tumour samples were also assessed histologically and a
quantitative measurement was made of ER protein. It was hoped to correlate FES uptake with
ER protein levels.

The authors hypothesised that those patients with ER +ve histology but who are FES -ve might
be functionally resistant to endocrine therapy (meaning that the presence of ER did not
necessarily indicate binding of estrogen to the tissues).

The results of FDG scanning were not reported but were used in the assessment of patient
staging along with other tests.

Ciray et al. (2001)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Sweden

Inclusion criteria:

Patients with newly diagnosed or recently progressed bone metastases secondary to BC,
confirmed by histology of CT-guided biopsy.

Informed consent

Exclusion criteria:
None stated

Population:
Number of patients = 18, age range 38 to 68 years, mean age = 53 years.

Interventions:

Patients received a minimum of 3 course of either standard FEC (5-fluorouracil, epirubicin and
cyclophosphamide)(n = 7), tailored (higher dose) FEC with G-CSF (n = 5), epirubicin and
docetaxel with G-CSF (n = 5) or paclitaxel (n = 1)

Patients received MRI scans 0-35 days (median 8 days) before therapy and 80-160 days
(median 124 days) afterwards.

Outcomes:

T1-weighted sequences (T1) and fat-suppressed long echo time inversions recovery turbo spin-
echo sequences (TE) were assessed in their ability to measure the response to therapy of a
single chosen metastasis.

The reference standard was a combination of clinical evaluation, bone scintigraphy and
radiography. These investigations were carried out in parallel with MRI both before and after
chemotherapy.

Definitions of tumour response for each reference standard and for the MRI sequences were
very fully detailed in the paper. Responses in all cases were graded as 'complete response’,
'partial response’, 'no change' and 'progressive disease'.

Follow up:

Results:
There were no complete responses assessed by the reference standard.

T1 images:
'Partial response’ (n = 12) identified in 2 images. 7 images were incorrectly scored 'no change'
and 3 'progressive disease'
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'No change' (n = 4) identified in all images
Progressive disease (n = 2) identified in both images.

TE images:

'Partial response’ (n = 12) identified in 7 images. 5 images were incorrectly scored 'no change'
'No change' (n = 4) identified in all images

Progressive disease (n = 2) identified in both images.

General comments:
This paper describes a small retrospective study where 18 patients from a single centre in
Sweden were studied between October 1995 and April 1999.

6/11 patients with newly diagnosed metastases and 2/7 patients with recently progressed
metastases had received adjuvant chemotherapy > 6 months before the study.

MR images were assessed by one reviewer who was blinded to the reference standard
evaluation. Any uncertainty was overcome by obtaining a second opinion. The two MR sequence
images were reviewed separately and then compared with the reference standard.

Given the very low patient numbers, analysis of efficacy is not warranted. 8/18 response were
correctly identified by T1 and 13/18 by TE.

Huber et al. (2002)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Austria

Inclusion criteria:
Demonstrable bone metastases from radiography or bone scintigraphy
Patients must have had one baseline radiograph and a second follow-up within 3 months

Exclusion criteria:
None stated

Population:
Number of patients = 274, age range 23 to 84 years, mean age = 53 years.

Interventions:

One principle metastasis was followed in each patient, selected on image quality of a series of
radiographs, clarity of metastatic destruction and location. This principal lesion was analysed for
each patient in relation to treatment modality used (RT, chemotherapy, endocrine therapy or
combination). Signs of regression or progression were chosen for evaluation.

Patients had a mean of 20.8 radiographs each

Outcomes:

Determination of reliable (and presumably reproducible) radiographic signs indicative of positive
or negative treatment effects such that future treatment decisions could be based on this imaging
technique.

Follow up:
Mean follow-up of 29.1 months (range: 3-81 months) and period of observation of the group was
10 years

Results:
In 274 patients, 117 (42.7%) had osteolytic lesions, 79 (28.8%) had osteosclerotic lesions and 78
(28.4%) had mixed lesions.

111 patients showed a positive response to therapy:
Sclerosis of osteolytic or mixed lesions = 32
Marginal sclerosis = 37

Stable = 29

Reduction osteosclerotic density = 7
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Reduction in size = 5
Disappearance of lesion = 1

163 patients showed progression:

Increase in size or number of osteoclastic metastases = 40
Increase in size or number of osteolytic metastases = 91
Increase in size or number of mixed metastases = 25

Lysis in sclerotic or mixed lesions = 7

General comments:

This paper describes a mainly anecdotal study of the strength of radiography in the detection of
disease progression or otherwise of bone metastases. The findings are not verified by any other
means.

The authors contend that this imaging can successfully determine a positive response to therapy
(of whichever kind) and differentiate between regression and progression of disease. They also
state that such a response was evident in 88/111 of the positive responders on the first follow-up,
at an average time period of 2.9 months from therapy initiation.

Stafford ef al. (2002)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States

Inclusion criteria:

Breast cancer with bone dominant metastatic disease confirmed by biopsy, or conventional
imaging (bone scanning, MRI, CT or plain radiography)

Clear uptake with FDG-PET scan in order to provide a basis for comparison with follow-up
At least 2 FDG-PET scans > 1 and < 18months apart

Written informed consent

Exclusion criteria:
Patients with proven metastases but negative FDG-PET scan

Population:
Number of patients = 24, age range 31 to 72 years, mean age = 45 years.

Interventions:
18 FDG-PET: After 4hr fasting, patients were given 260-270MBq of 18 FDG and then scanned
after 45 - 60min.

Outcomes:

To evaluate the feasibility of FDG-PET imaging to provide an effective and quantitative means of
evaluating bone metastasis response to therapy (including cytotoxic chemotherapy and
endocrine therapy).

Uptake was expressed as units of maximum standard uptake value (SUV). One lesion was
chosen as the index lesion which was used for evaluating the change in FDG uptake over serial
scans.

Clinical response to therapy was compared with changes in SUV of the index lesion.

Follow up:
Sufficient to determine the response to treatment.

Results:

There was always positive concordance between the change in SUV of the index lesion and the
change in FDG uptake overall and this in turn always matched the change in serum tumour
markers (P < 0.001) and the clinical category of response determined by the blinded reviewers (P
< 0.004).

A full table of individual data is presented showing each patient, their treatment interval, time
between scans, type of treatment, response, tumour marker (CA 27.29) level and percentage
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change in SUV. No summary data are included other than the above.

General comments:
This paper presents a retrospective case series of patients who underwent FDG-PET imaging in
a single US institution between May 1996 and December 2000.

FDG-PET scans were evaluated by nuclear medicine physicians with experience in PET imaging
who were blinded to the clinical outcome.

Information gathered to determine clinical response included serial measures of blood tumour
markers, conventional images and subjective symptom changes. Two medical oncologists who
were blinded to patient identity and FDG-PET results categorised the treatment response
(disease progression, stable disease, disease regression).

Statistical comparison of variables such as SUV, tumour markers and clinical outcome was
quantified by Pearson or Kendall (a distribution-free test of independence and a measure of the
strength of dependence between two variables) rank correlation tests.

Authors conclude that FDG-PET might be a useful tool for measuring the response of bone
metastases to therapy but the patient number is very low for this conclusion to be sound.

Linden et al. (2006)

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States

Inclusion criteria:

Recurrent or metastatic breast disease

ER positive tumour status

Previous FES-PET at the time of endocrine therapy with = 6 months follow-up
At least 1 site of measurable disease of = 1.5cm

Discontinuation of any tamoxifen therapy at least 2 months before FES-PET

Exclusion criteria:
Liver metastases

Population:
Number of patients = 47, age range 35 to 76 years, mean age = 56 years.

Interventions:
(18F) Fluoroestradiol positron emission tomography (FES-PET) either before or just after the
commencement of endocrine therapy (usually aromatase inhibitors).

Outcomes:
Qualitative and quantitative analyses of a relationship between FES-PET and the clinical
response to treatment with endocrine therapy.

Qualitative: Efficacy was scored as either +ve (if all sites of known disease were apparent by
FES-PET) or —ve (if one or more sites of disease were imaged by FDG-PET and other imaging
modalities but not FES-PET).

Quantitative: Imaging was used to estimate the rate of FES uptake and clearance from areas of
interest (identified by FDG-PET). (Greater uptake would indicate a correspondingly higher level
of ER receptors and therefore presumably a better response to endocrine therapy). Data were
dichotomised according to threshold calculations and efficacy was scored by ROC analysis.

Follow up:
At least 6 months after FES-PET imaging.

Results:

Treatment response (77% agreement between reviewers)
Complete response (CR) = 0 (0%)

Partial response (PR) = 11 (23%)

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 34 of 632



Stable disease (SD) = 18 (38%)
Progressive disease (PD) = 18 (38%)

Qualitative results:
6/47 (13%) patients had 1 or more FES -ve sites. Of these, none had a response to treatment
(CRor PR), 2 (33%) had SD and 4 (66%) had PD.

41/47 patients demonstrated FES uptake at all sites of disease. Of these, 11 (41%) had a
response to treatment, 16 (39%) had SD and 14 (34%) had PD.

The trend for the ability of qualitative FES-PET to predict the response to endocrine treatment
was not significant (P = 0.014).

Quantitative FES results:

15/47 patients had FES uptake values lower than the computed threshold (i.e. < 1.5). None of
these patients showed a response to endocrine therapy. Of the 32 patients with FES uptake
levels > 1.5, eleven showed a positive treatment response and 21 had no response or stable
disease (P < 0.01)

14/37 patients had FES clearance rates (flux) lower than the computed threshold (0.02 ml per
min per g). None of these patients showed a response to endocrine therapy. Of the 24 patients
with FES flux >0.02 ml per min per g, 10 showed a positive treatment response and 14 had no
response or stable disease (P < 0.005). 10 patients were not assessable for FES flux.

General comments:
This paper describes a retrospective analysis of patients who had received FES-PET imaging
before, or just after starting, endocrine therapy for ER +ve MBC.

The authors investigated the relationship between FES uptake (hence ER expression) and
response to endocrine therapy. Regions of interest were identified by conventional imaging
techniques including FDG-PET, CT, bone scans and MRI.

Treatment response was analysed by 3 medical oncologists, blinded to FES imaging results.
Qualitative analysis was performed retrospectively by one experienced observer, blinded to
subsequent treatment outcome.

The authors conclude that ER functional in vivo analysis is a reliable method of assessing the
likely response to endocrine therapy. Qualitative results were non-significant, possibly due to low
patient number.

Updated evidence (2.1.2)
Summary

Only one small case series (Couturier et al., 2006) was found to update the evidence on imaging
to assess the response to treatment.

The researchers of this work hoped to show that PET scanning, undertaken after one and three
cycles of chemotherapy, could predict the short term response to treatment (measured at six
months) and the longer term overall and event-free survival. They found that semi-quantitative
analysis of standardised uptake values, which showed successive decreases with therapy after
three cycles, correlated significantly with the clinical response and could predict overall survival.
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Couturier et al. (2006)

Design: Prospective case series (prognostic)
Country: Belgium

Inclusion criteria:

Women with confirmed MBC

Hormone refractory or hormone receptor —ve
Suitable candidates for chemotherapy

Exclusion criteria:
Women with symptomatic brain metastases

Population:
Number of patients = 20. Range: 25 to 67 years. Median age = 55 years

Interventions:

Study participants were in receipt of chemotherapy, either anthracyclines (n = 4) or, for those who had
been pre-treated with anthracyclines in the adjuvant setting, taxane-based therapy (docetaxel n = 12,
paclitaxel n = 4). All treatments were given on a three-weekly basis.

Response to treatment was monitored by blood analysis (tumour markers) and conventional imaging. In
addition, after a fasting period of at least 4 hours participants were given 0.5 MBq 18F and PET scans
were performed 69 £ 13 minutes thereafter. These studies were performed at baseline, at day 21 after
the first cycle and 21 days after the third cycle.

Outcomes:

To evaluate whether PET scanning undertaken after one and three cycles of chemotherapy could predict
the short term response to treatment measured at 6 months and the long term objective response to
chemotherapy: overall survival (OS) and event-free survival (EFS).

Follow up:
All participants were followed through to their death.

Results:

PET scan and the visual response to therapy:

After one cycle of chemotherapy, 12 women showed a partial response and, of these, 9 responded to
treatment at 6 months. Eight women, after one cycle, showed stable or progressive disease and two
eventually responded to treatment. After 3 cycles of chemotherapy, 16 women showed a response but
six did not respond to treatment and 3/4 women who were classified as stable later failed to respond to
therapy. This assessment after one or three cycles did not therefore correlate strongly (75% success)
with the eventual response to chemotherapy.

PET scan and average standardised uptake value (SUV):

SUV changes after one cycle of chemotherapy did not predict the clinical response regardless of
calculation method. After three cycles, however, there was a marked difference in SUV values between
treatment responders (52-56% decrease from 1% to 3" scan) compared with non-responders (16-26%
decrease from 1% to 3" scan. These differences were significant for all SUV calculation methods. The
statistical analyses presented showed that metabolic responses after three cycles were predictive of
clinical response after six cycles. (P = 0.02).
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Clinical response measured at 6 months predicted the OS (P = 0.005) but not EFS. Metabolic response
measured as changes in SUV after the third cycle of chemotherapy also predicted the OS (P = 0.0012)
but not EFS

General comments:

This paper presented the result of a small observational study which aimed to investigate if FDG-PET
scanning could predict the response to chemotherapy in women treated for MBC. Whilst a response was
not apparent on visual assessment of PET scans after three cycles, the semi-quantitative analysis of
SUV and their successive decreases with therapy after three cycles correlated significantly with the
clinical response which would occur after six cycles.

Both the clinical response, measured by conventional methods, and the metabolic response, measured
as changes in SUV after the third cycle of chemotherapy, predicted the OS with significance but neither
could predict EFS.

Whilst well conducted and reported this is a small observational study without study controls which limits
its strength as evidence.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.

2.2 Reassessment of endocrine and HER2 status on disease progression

Short summary

The evidence for this topic was provided by seventeen observational studies all of which
compared paired (from the same patient) biopsy or fine needle aspirate samples from primary
and locoregional or metastatic tumour tissue. HER2 (Niehans et al., 1993, Shimizu et al., 2000,
Gancberg et al., 2002, Carlsson et al., 2004, Regitnig et al., 2004, Gong et al., 2005, Zidan et al.,
2005, Lorincz et al., 2006, Rom et al., 2006, Pectasides et al., 2006, Tapia et al., 2007 and
Santinelli et al., 2008) and/or endocrine receptor (Spataro et al., 1992, Johnston et al., 1995,
Lower et al., 2005, Rom et al., 2006, Shimizu et al., 2000 and Brankovic-Magic et al., 2002)
status was determined by immunohistochemistry or in situ hybridisation. All study participants had
advanced breast cancer.

The majority of papers were concerned with identifying the rate of status change but did not
address overall survival, time to progression or quality of life. Approximately 15% of patients
showed a change in endocrine receptor status, from positive to negative, comparing primary with
locoregional or metastatic tumour samples. 93% of patients tested for Her2 status showed no
change between paired samples.

PICO question

POPULATION INTERVENTION COMPARISON OUTCOME
Patients with ER/PR Reassessment of Each with each e Changes in
and HER2 status status on biopsy from | other receptor
known in primary recurrence expression
tumour between the two
samples
e Timeto
progression
e Improved survival
e Better quality of life

NB The search strategy developed from this PICO table and used to search the literature for this question can be

found in Appendix A
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Full evidence summary

All but one study gave sufficient data to allow determination of the proportion of patients who had
positive receptor status both for primary and recurrent and/or metastatic tumour biopsies. Broadly
similar, the studies used three main methods to derive this data, most commonly
immunohistochemistry (IHC) and fluorescent in situ hybridisation (FISH) and, less commonly,
radioimmunoassay (RIA). Specific differences, for examples, staining methodology, antisera etc.
may have had some influence on the overall results but, generally, Her2 receptor overexpression
was more likely to be lost in samples from distant metastases but maintained in those from local
recurrent disease. Endocrine status usually declined in recurrent and metastatic disease, often as
a response to hormone treatment.

Table 2.2.1 presents details of all but one of the studies showing the percentage of samples with
Her2 +ve or endocrine +ve status in first and second biopsies. The method of status
determination is also shown for comparison. Wirk and Geiger (2006 - meeting abstract only) did
not report absolute numbers of Her2, ER or Pr +ve samples but gave the numbers of results that
were in accord overall between paired samples (31/39).

No of | % +ve % +ve Methodology and regions

Study Type . P from which second
Ppts. | primary | mets samples obtained

Carlsson et al., IHC (HercepT) FISH (PathVysion) and
2004 Her2 47 55 55 nsd CISH - lymph nodes

IHC (Triton) - lung, liver, lymph
Niehans et al., 1993 Her2 14 36 36 nsd nodes, skin, CNS, adrenal, ovary,
breast, kidney, spleen, bowel,
omentum, heart

FISH (Vysis) - lymph nodes, soft

Gong et al., 2005 Her2 60 33 30 nsd tissue, lung, liver, bone, pleura
- IHC (Nichirei) - ‘local’, liver, lung,
Shimizu et al., 2000 Her2 21 38 38 nsd lymph nodes
IHC (Dako) — ‘local recurrent
Rom et al., 2006 Her2 70 36 34 nsd disease’
Lorincz et al., 2006 Her2 23 17 9 Not | IMC (HercepT) FISH (INFORM

tested | Ventana) - bone

Gancberg et al., IHC (HercepT) FISH (Vysis) - bone,
2002 Her2 107 13 19 0.03 soft tissue, liver, lung, brain, other

IHC (HercepT) FISH (PathVysion) -
Regitnig et al., 2004 Her2 31 14 35 0.001 lymph nodes, bone, skin, ipsi. breast,
lung, liver, pancreas, stomach,
kidney, peritoneum

IHC (Dako) FISH (no details) - bone,

Zidan et al., 2005 Her2 58 24 34 0.07 skin, soft tissue, liver, lungs, pleura

Pectasides et al., IHC (HercepT) CISH (Zymed) - skin,

2006 Her2 16 100 65 0.014 breast, lymph nodes, palate, ovary,
liver
Not Ligand binding assay - ‘local’, soft
Spataro et al., 1992 ER 401 65 58 tested tissue, bone, viscera, contralateral
breast
_ IHC (no methodology given) - ‘local’,
Lower et al., 2005 ER 200 58 49 k=0.4 lymph nodes, bone, lung, brain, liver,
orbit, ovary, skin, colon, pancreas
Rom et al., 2006 ER 70 49 22 <0.01 IHC (Dako) - ‘local recurrent disease’
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Johnston et al., IHC (Dako) - ‘local recurrence’,
1995 ER 2 51 29 <0.0001 lymph nodes, skin
- Immunoassay - ‘local’, liver, lung,
Shimizu et al., 2000 ER 21 50 25 0.19 lymph nodes
_ IHC (no methodology given) - ‘local’,
Lower et al., 2005 PR 200 54 25 k=0.24 lymph nodes, bone, lung, brain, liver,
orbit, ovary, skin, colon, pancreas
Rom et al., 2006 PR 70 32 28 | <001 | 'HC (Dako)—'local recurrent
disease
. Immunoassay - ‘local’, liver, lung,
Shimizu et al., 2000 PR 21 57 30 0.11 lymph nodes
Johnston IHC (Dako) - ‘local recurrence’,
et al.,, 1995 PR 2 42 19 0.001 lymph nodes, skin
Brankovic-Magic Not Immunoassay - lymph nodes, skin,
et al.,, 2002 ER/PR 23 57 39 tested pleura

Table 2.2.1 Comparison of the percentages of endocrine and Her2 +ve samples from primary and recurrent
or metastatic tumours from the same patients.

HER2 status

Ten full studies (Carlsson et al., 2004, Gancberg et al., 2002, Gong et al., 2005, Shimizu et al.,
2000, Lorincz et al., 2006, Niehans et al., 1993, Reqitnig et al., 2004, Rom et al., 2006, Zidan et
al., 2005 and Pectasides et al., 2006) examined the issue of whether or not patients with known
Her2 status on diagnosis of their primary breast cancer carried the same status in cells of either
recurrent or distant metastases. All papers were of equivalent quality and most studies were well
conducted and reported but suffered the limitation of small sample number and the obvious
retrospective nature of the tissue sampling. The evidence, therefore, is not generally of a high
standard.

In five of these studies (Carlsson et al., 2004, Gong et al., 2005, Shimizu et al., 2000, Niehans et
al., 1993 and Rom et al., 2006) Her2 +ve status was not statistically significantly altered between
first and second samples. The majority of the ‘second’ samples appear to have been taken from
areas of locoregional disease (lymph nodes, skin, soft tissue and breast) rather than from distant
metastases. It should be noted that Niehans et al. (1993) used material from autopsy samples —
prolonged tissue fixation might have adversely affected Her2 IHC staining and the results may
therefore be unreliable.

In four studies (Gancberg et al., 2002, Regitnig et al., 2004, Zidan et al., 2005 and Pectasides et
al., 2006) the data show a statistically significant change in the levels of Her2 overexpression
between first and second samples and in all but one case (Pectasides et al., 2006) this change
was an increase from primary to mainly distant metastases. The percentage of patients across
these three studies that developed Her2 +ve metastatic tumours from a Her2 —ve primary was
approximately 10% (n = 196).

Pectasides et al. (2006) showed a highly significant decrease in Her2 receptor overexpression in
the locoregional and metastatic second samples although the patient number (n=16) is rather too
low to make the statistical conclusions of much evidential value. All these patients had been
treated with trastuzumab.

The paper by Lorincz et al. (2006) does not state the statistical significance of a reported decline
in Her2 overexpression from 17% to 9% between seventeen paired samples, the second of which
were all of bone metastases. It may be helpful to question the suitability of bone as material for
IHC since immunogenicity might be lost in the decalcification step — perhaps explaining the
dramatic loss of Her2 receptor staining in metastatic samples.
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It has been suggested that locoregional tumours might be more likely to have the same Her2
status as the original primary tumour but that distant metastases might represent a clonal
outgrowth bearing genetic mutations not detected in the primary and therefore express a different
level of Her2 oncogene transcript and/or receptor protein. Another view is that, if tumours are
heterogeneous for certain markers including Her2, their status may change in response to a
treatment which targets part of the cell population but allows the unaffected cells to flourish and
produce a tumour with a different marker status.

These small studies are different from one another in many respects e.g. histological
methodology, primary antisera, nature of tissue etc making them inadequate to provide strong
evidence for this question. The majority of authors either did not express a view on routine testing
of recurrent or metastatic tumours or did not believe that this was practical or warranted. The few
that did express this view (n = 4) thought that re-testing might be relevant for patients that had a
primary tumour recently and reliably tested as Her2 —ve on the basis that the knowledge of Her2
conversion might affect treatment decisions and survival outcomes.

Endocrine status

Six full papers (Spataro et al., 1992, Lower et al., 2005, Rom et al., 2006, Johnston et al., 1995,
Brankovic-Magic et al., 2002 and Shimizu et al., 2000) addressed the question of whether or not
endocrine (estrogen and/or progesterone) receptor (ER/PR) status changed between primary and
recurrent or metastatic tumours.

In all but two papers (Spataro et al., 1992 and Brankovic-Magic et al., 2002) in which data were
not tested statistically, the authors had reported significant reductions in ER and PR in both
locoregional and distant metastases compared with the primary tumours. The study showing
highest significance was Johnston et al. (1995) in which all 72 patients had received treatment
with tamoxifen and had de novo or acquired resistance.

The patient number in these studies was higher than for the question regarding Her2 status (n =
787) but, unfortunately, the largest of these studies (Spataro et al., 1992) did not present
statistical analyses of the observed loss in ER expression which occurred in 7% of the 401
patients.
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Evidence tables

Question: Changes in receptor expression from primary tumour to recurrence
Created by: Karen Francis on 01/02/2007

Carlsson et al. (2004)

Design: Prospective case series (other), evidence level: 3
Country: Sweden

Inclusion criteria:
Patients with metastatic breast cancer that had provided tissue samples of both primary tumour
and lymph node metastasis.

The presence of distant metastases (samples not taken).

Exclusion criteria:
Histological samples of poor quality

Population:
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Number of patients = 47

Interventions:
Paired biopsy samples from primary and lymph node metastases were processed for
determination of Her2 protein and gene expression.

Her2 protein overexpression was determined by means of IHC on paraffin embedded samples.
The primary antiserum was rabbit anti-human c-erbB-2 oncoprotein (Dako). Both negative and
positive controls were used.

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. Both 2+
and 3+ were considered as 'positive' and confirmed as FISH/CISH +ve.

Her2 gene amplification was determined by chromogenic (CISH) and/or fluorescent (FISH) in situ
hybridisation (Pathvysion dual probe) which were in 100% accord with one another.

Outcomes:

Quantitative analysis of the degree of Her2 overexpression was carried out on each paired set of
samples to assess any differences in expression between primary and recurrent or metastatic
tumours

Survival data not reported.

Follow up:
N/A

Results:

Histological grade of tumour (n = 47):
Grade | (least aggressive) = 11%
Grade Il (intermediate) = 64%

Grade Il (most aggressive) = 25%

T-stage (n = 47):

T1 (<2cm) =21%
T2 (2-5cm) = 53%
T3 (> 5cm) = 23%
T4 (extensive) = 2%

Concordance between primary and metastatic samples:
Primary 0 (n = 13) - lymph node 0 (n = 13)

Primary 1+ (n = 8) - lymph node 1+ (n =2) and 0 (n = 6)
Primary 2+ (n = 3) - lymph node 2+ (n = 3)

Primary 3+ (n = 23) - lymph node 3+ (n =22) and 2+ (n = 1)

The percentage of overexpression of Her2 protein was 26/47 (55%) in both primary and
metastatic tumours.

6 metastatic tumours were downgraded from 1+ to 0 (which are both considered 'negative’
anyway) and 1 metastatic tumour was downgraded from 3+ to 2+ (both of which were considered
as 'positive'). Therefore there were no conversions from positive to negative or vice versa.

General comments:
This paper presents a small case series of patients in which samples of both primary and lymph
node metastatic tumour had been obtained and analysed.

Paired samples were coded and analysed separately by reviewers blinded to the pairing.

Patient characteristics were not given but 94% patients were post-menopausal and 100%
presumed to be female.
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It is not clear how many of the IHC samples had corresponding FISH or CISH analysis - in the
abstract this was stated to have been done in 'some patients'.

Gancberg et al. (2002)

Design: Retrospective case series (other), evidence level: 3
Country: Switzerland

Inclusion criteria:
Samples from breast cancer patients had to include both primary tumour and at least one distant
metastasis (not locoregional)

Exclusion criteria:
None stated.

Population:
Number of patients = 107.

Interventions:
Paired biopsy samples from primary and (first detected chronologically) distant metastatic
tumours tissues were processed for determination of Her2 protein and gene expression.

Her2 protein overexpression was determined by means of IHC on paraffin embedded samples
using the HercepTest (Dako). Both negative and positive controls were used.

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. 3+ was
considered as 'positive’

Her2 gene amplification was determined by fluorescent in situ hybridisation (FISH) using a Vysis
triple probe.

Outcomes:
Quantitative analysis of the degree of Her2 overexpression was carried out on each paired set of
samples to assess any differences in expression between primary and metastatic tumours.

Survival data not presented.

Follow up:
N/A

Results:
Due to technical difficulties, only 100 paired samples scored by IHC were available for
comparison:

Concordance between primary and metastatic samples (IHC):

Primary: 0 (n = 57) metastasis: (n = 52)

Primary: 1+ (n = 14) metastasis: (n = 21)

Primary: 2+ (n = 16) metastasis: (n = 8)

Primary: 3+ (n = 13) metastasis: (n = 19)

There were 6 changes from —ve to +ve status and no changes from +ve to —ve.

The percentage of patients with overexpression of Her2 protein was 13/100 (13% with 95% Cl:
6% - 20%) in primary and 19/100 (19% with 95% Cl: 11% - 27%) in metastatic tumours (P =
0.03).

Data for samples analysed by FISH were available for only 68 paired primary and metastatic
tumours:

Concordance between primary and metastatic samples (FISH):
Primary: amplification (n = 16) metastasis: (n = 17)
Primary: no amplification (n = 52) metastasis: (n = 51)
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The percentage of patients with Her2 gene amplification was 16/68 (24%) in primary and 17/68
(25%) in metastatic tumours.

There was discordance in 5 samples, three of which were FISH +ve in the metastatic lesion but
not in the primary and conversely two that were FISH +ve in the primary but not in the metastatic
lesion.

The number of patients assessed as being Her2 +ve from their primary tumours was statistically
higher when tested by FISH than by IHC (P = 0.04) but there was no significant difference in the
assessment of Her2 status between the two methods in metastatic samples (P = 0.73).

General comments:

This paper presents a retrospective case series of patients in which samples of both primary and
metastatic tumour had been obtained and analysed. Patients had initially been tested from 1981
to 1999.

FISH analysis was impossible (due to technical difficulties) in some cases and hence the IHC
scores were confirmed in only 68/107 originally available paired samples (64%).

Scoring of IHC data was classified by one reviewer who was blinded to the FISH data and the
Her2 status of the patient. Similarly, FISH data were classified by two reviewers who were
blinded with regard to Her2 status and IHC data. In two cases there was discord until the FISH
was repeated, at which point the reviewers were in agreement about the result.

Analysis of Her2 status between primary and metastasis samples was performed with the first
chronological metastasis only since it was considered by the authors that multiple sampling from
individual patients would possibly skew the results - this is most probably true.

Appropriate statistical analyses were performed such that the information obtained about the
Her2 scoring by studying one metastasis could be generalised for the metastatic disease as a
whole (since 17 patients had multiple metastases). However, this same stringency was not
applied to the subset of 68 paired samples for FISH analysis.

Gong et al. (2005)

Design: Retrospective case series (other), evidence level: 3
Country: Canada (federal state, Commonwealth Realm)

Inclusion criteria:
Patients with known Her2 status for their primary and paired metastatic tumours.

Exclusion criteria:
None stated.

Population:
Number of patients = 60, age range 26 to 79 years, mean age = 52 years.

Interventions:
Paired biopsy or fine needle aspirate samples from primary and metastatic (locoregional n = 43
and distant n = 17) tumours were processed for determination of Her2 gene expression.

Gene expression was measured by fluorescent in situ hybridisation (FISH) using the PathVysion
probe kit (Vysis).

Outcomes:

Quantitative analysis of the degree of Her2 gene expression was carried out on each paired set
of samples to assess any differences in expression between primary and recurrent or metastatic
tumours.

Survival data not reported.

Follow up:
N/A
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Results:

Nuclear grade of tumour (n = 58):
Grade 1 =3%

Grade 2 = 29%

Grade 3 = 65%

T-stage (n = 31):
T1 (< 2cm) = 33%
T2 + (>2cm) = 18%

Concordance between primary and metastatic samples:
Primary: +ve (n = 20) metastasis: (n = 18)
Primary: -ve (n = 40) metastatic: (n = 42) (nsd).

General comments:

This paper describes a retrospective case series of patients from whom samples from primary
and metastatic or recurrent tumours were reviewed and compared. Samples were collected
between 1996 and 2003.

32/60 patients had received chemotherapy before their metastases had been samples.

The authors measured Her2 gene (but not protein) expression because they were of the opinion
that technical issues with IHC may explain the occasionally reported disparity in Her2 status
between primary and recurrent tumours.

Appropriate statistical analysis was carried out on the results.

In 2 patients the Her2 gene was highly over-amplified in the primary but not metastatic samples.
Reasons given were that one patient had three foci in one breast, only one of which was
sampled. The other patient had polysomic CEP17 in a liver metastasis which, distorting the
Her2/CEP17 ratio, gave a false negative result.

Additionally, samples taken after chemotherapy did not show a change in Her2 status measured
by gene expression in that subgroup (n = 32) of patients.

Lorincz et al. (2006)

Design: Retrospective case series (other), evidence level: 3
Country: Hungary

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 48, median age = 59 years.

Interventions:
Paired biopsy samples from (archived) primary and metastatic bone metastases were processed
for determination of Her2 protein and gene expression.

Her2 protein overexpression was determined by means of IHC on paraffin embedded samples
using the HercepTest (Dako)

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. Both 2+
and 3+ were considered as 'positive'.

Her2 gene amplification was determined by fluorescent in situ hybridisation (FISH) (Oncor
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INFORM system, Ventana). FISH was performed on samples that were scored 2+ or 3+ by IHC
or on samples from patients whose results differed between primary and metastases.

Outcomes:

Quantitative analysis of the degree of Her2 overexpression was carried out on each paired set of
samples to assess any differences in expression between primary and recurrent or metastatic
tumours.

Survival data were not recorded.

Follow up:
N/A

Results:
Paired samples were only available in 23 patients.

Primary tumour grade:
Grade I: 1/23

Grade Il: 10/23

Grade lll: 12/23

Concordance between primary and metastatic samples:

Primary 0 or 1+ (n = 20) - metastases 0 or 1+ (n = 21)

Primary 2+ (n = 1) - metastases 2+ (n = 0)

Primary 3+ (n = 2) - metastases 3+ (h = 2)

All primary samples were FISH +ve but only 2 metastatic samples.

There was discordance in 2 samples, both of which were Her2 +ve in the primary tumour (either
by IHC or FISH) but Her2 —ve in the metastases.

General comments:
This paper describes a retrospective study on patients who had received surgery for primary and
metastatic breast cancer at two centres. All the metastases were in bone.

The FISH system is different from the more commonly used Vysion system in that absolute gene
copy number is assessed rather than by the calculation of a ratio of Her2 gene transcript and
CEP 17 satellite DNA.

Concordance between IHC and FISH was not total. 1/4 Her2 IHC 2+ samples and 4/5 Her2 IHC
3+ samples were in agreement.

Lower et al. (2005)

Design: Retrospective case series (other), evidence level: 3
Country: United States

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 200, age range 27 to 84 years.

Interventions:

Pathological reports or patient charts were accessed for the determination of estrogen receptor
(ER) and progesterone receptor (PR) status in paired samples from primary and metastatic
samples. There are no details of the methodology used in the original testing except a reference
to dextran charcoal method (probably radioimmunoassay).

In cases where status information was not available, archived histological specimens were
processed by means of immunoassay using "standard techniques".

Outcomes:
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To investigate the concordance of primary and recurrent or metastatic ER and PR content. A
third of tumours were local recurrence.

Follow up:
N/A

Results:
200 patients had paired results for ER and, of these, 174 also had paired results for PR.

Tumour stage at diagnosis (n = 200):
Stage 1: 28 ER —ve, 30 ER +ve = 58
Stage 2: 36 ER —ve, 64 ER +ve = 100
Stage 3: 15 ER -ve, 12 ER +ve = 27
Stage 4: 5 ER -ve, 7 ER +ve = 12
Unknown: 1 ER —ve, 2 ER +ve =3

Concordance between primary and metastatic samples (ER = 200)
Primary: +ve (n = 115) metastasis: (n = 97)
Primary: —ve (n = 85) metastasis: (n = 103)

Concordance between primary and metastatic samples (PR = 173)
Primary: +ve (n = 93) metastasis: (n = 43)
Primary: —ve (n = 80) metastasis: (n = 130)

Effect of hormonal status of primary / metastatic or recurrent tumour on survival (median OS):
ER +ve / ER +ve = 1131 days

ER +ve / ER -ve = 669 days

ER -ve/ER +ve = 1111 days

ER —ve / ER —ve = 580 days

+ve / —ve differs from +ve / +ve (P <0.05)

PR +ve / PR +ve = 1030 days

PR +ve / PR —ve = 776 days

PR —ve /PR +ve = 1077 days

PR —ve /PR —ve = 639 days

—ve / —ve differs from +ve / +ve (P <0.001) and —ve / +ve (P < 0.02)

General comments:
This paper described a moderately sized retrospective study which looked at the influence of
hormone status, in primary and recurrent or metastatic disease, on clinical outcome.

Authors conclude that the apparently high level of discordance between primary and metastatic
samples for ER and PR status reinforces the need to obtain fresh biopsy material at
recurrence/metastases.

The other point is that it appears to be the hormone status of the metastatic tumour, rather then
the primary that is significantly correlated with clinical outcome.

Rom et al. (2006)

Design: Retrospective case series (other), evidence level: 3
Country: Germany

Inclusion criteria:

Patients with invasive breast cancer of all stages (with or without nodal involvement) and
locoregional recurrence

Prior treatment with lumpectomy or modified mastectomy.

Exclusion criteria:
Women with clinical evidence of distant metastases
Second primaries in another quadrant.
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Population:
Number of patients = 70, age range 26 to 85 years, median age = 49 years.

Interventions:

Paired samples from primary and recurrent tumour samples were processed for determination of
Her2 protein by IHC on formalin fixed and paraffin embedded tissues. The primary antiserum
was rabbit anti-c-erbB-2 polyclonal antibody (Dako).

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. Samples
judged to be 2+ had confirmation of Her2 status by FISH. These and IHC 3+ samples were
considered +ve.

IHC was also used to measure the expression of endocrine receptors on formalin fixed and
paraffin embedded tissues using anti-ER (ID5) and anti-PR (PgR636) clones (Dako) respectively.

Outcomes:

Quantitative analysis of the degree of Her2 protein overexpression was carried out on each
paired set of samples to assess any changes between primary and recurrent or metastatic
tumours. In addition the expression of estrogen and progesterone receptors was likewise
compared in paired samples.

There were no survival data.

Follow up:
N/A

Results:

T-stage (n = 70):

T1 (< 2cm) = 29%
T2 + (>2cm) =71%

Nuclear grade (n = 70):
Grade 1: 2.9%

Grade 2: 35.7%

Grade 3: 61%

Concordance between primary and metastatic samples (Her2 n = 67):

Primary: +ve (n = 24) metastasis: (n = 23)

Primary: —ve (n = 43) metastasis: (n = 44) (nsd)

3 recurrent tumours had converted from +ve to —ve and 2 had converted from —ve to +ve.

Concordance between primary and metastatic samples (ER n = 69):

Primary: +ve (n = 34) metastasis: (n = 15)

Primary: —ve (n = 35) metastasis: (n = 54) (P < 0.01)

64.7% recurrent tumours had converted from +ve to —ve and 4.3% had converted from —ve to
+ve.

Concordance between primary and metastatic samples (PR n = 69):

Primary: +ve (n = 22) metastasis: (n = 19)

Primary: —ve (n = 19) metastasis: (n = 50) (P < 0.01)

50% recurrent tumours had converted from +ve to —ve and 11.6% converted from —ve to +ve.

General comments:

This paper describes a retrospective case series of patients for whom tumour samples of primary
and recurrent breast cancer were available for review. Treatment or biopsy had occurred
between 1996 and 2001.

Authors conclude that, in the case of endocrine receptors, the high percentage of status
changes, particularly from positive to negative, would have an obvious impact on treatment
options. However the Her2 status seems to remain stable.
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Shimizu et al. (2000)

Design: Retrospective case series (other), evidence level: 3
Country: Japan

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 21, age range 35 to 75 years, mean age = 50 years.

Interventions:
Paired samples from primary and metastatic tumour tissues were processed for determination of
Her2 protein by IHC (n = 17) and immunoassay (n = 4).

Her2 protein overexpression was determined by means of IHC on paraffin embedded samples.
The primary antiserum was rabbit anti-c-erbB-2 polyclonal antibody (Nicherei).

Her2 protein expression was scored by criteria set by Tsuda et al 1990 - based on the intensity of
staining of the cell membrane as being either strong (and hence positive) or weak with
cytoplasmic staining (negative).

Her2 protein was measured in four patients by standard sandwich enzyme immunoassay, using
the same antisera as that used for IHC. Her2 status was deemed positive at above 18 ng per ml
of protein.

Immunoassay was used to measure the expression of both PR and ER. Values above 10 fmol
per mg of protein (ER) and 13 fmol per mg of protein (PR) were graded as positive.

Outcomes:
Quantitative analysis of the degree of Her2 overexpression was carried out on each paired set of
samples to assess any changes between primary and recurrent or metastatic tumours.

Follow up:
N/A

Results:

Histological grade of tumour (n=21):
Grade | (least aggressive) = 9.5%
Grade Il (intermediate) = 19%
Grade Il (most aggressive) = 71.5%

T-stage (n=21):

T1 (<2cm) = 14%
T2 (2-5cm) = 62%
T3 (> 5cm) = 14%
T4 (extensive) = 10%

Concordance between primary and metastatic samples (Her2):
Primary: +ve (n = 8) metastasis: (n = 8)
Primary: —ve (n = 13) metastasis: (n = 13) (nsd)

Concordance between primary and metastatic samples (ER n=20):
Primary: +ve (n = 10) metastasis: (n = 5)
Primary: —ve (n = 10) metastasis: (n = 15) (P = 0.19 = nsd)

Concordance between primary and metastatic samples (PR n=20):
Primary: +ve (n = 12) metastasis: (n = 6)
Primary: —ve (n = 8) metastasis: (n = 14) (P = 0.11 nsd)
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General comments:

This paper describes a small retrospective case series of patients who had had both primary and
asynchronous metastatic lesions removed and analysed for expression of Her2, PR and ER.
Patients had undergone surgery between April 1996 and September 1998.

Her2 status appears not to have changes between primary and metastatic lesion (mostly
locoregional) and the hormones receptors show a non-significant reduction with disease
progression.

Interestingly, of the 8 patients showing changes to either ER and/or PR status, 3 had received
hormone therapy as adjuvant therapy but 5 patients had received no adjuvant therapy.

Although a reasonable study, the low patient numbers reduce the statistical strength.

Spataro et al. (1992)

Design: Retrospective case series (other), evidence level: 3
Country: Switzerland

Inclusion criteria:
Patients were untreated before the first sample was obtained for estrogen assay.

Exclusion criteria:
None stated.

Population:
Number of patients = 401, age range 19 to 81 years, median age = 53 years.

Interventions:
Ligand binding assays were used to quantify estrogen receptors (ER) on biopsy samples from
primary and recurrent breast cancer tumours.

Assays were performed at several laboratories, all of which participated in the International
(Ludwig) Breast Cancer Study Group Trials. Inter-laboratory concordance was confirmed.

Outcomes:
Paired samples were assayed for ER and data were compared to determine the frequency of
status change between initial disease and recurrence.

Endocrine status was +ve when ER < 10fmol per ug cytosol protein and —ve when ER = 10fmol
per pg cytosol protein.

Data were further stratified into groups in order to study the prognostic significance to overall
survival (OS) of the rate of concordance between 1st and 2nd ER assays, treatment given and
time elapsed between assays.

Follow up:
Median follow-up from diagnosis was 6yrs (range: 2 - 12yrs).

Results:
At the time of initial diagnosis, 274 patients had operable whilst 127 had locally advanced
disease.

Tumour stage in operable patients (n = 274):
T1 (<2cm) =72

T2+ (>2cm) =120

unknown = 82

After a median interval of 27 months (range: 2 - 122 months) a second ER assay was performed.
At this point patients had local or contralateral breast relapse as the only site of disease (n =
267), regional or distant soft tissue involvement (n = 68) or bony disease/visceral involvement (n
= 66).
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Concordance between primary and metastatic samples (ER n = 401):

Primary: +ve (n = 261) metastasis +ve: (n = 231)

Primary: —ve (n = 140) metastasis —ve: (n = 170)

There was a conversion from ER -ve to ER +ve in 76 patients and a conversion from ER +ve to
ER -ve of 46 patients and therefore a net gain/loss of 30 patients in each group.

The number of patients whose status changed from ER +ve to ER —ve was significantly higher in
those in whom disease relapse occurred < 1yr (P = 0.0004) or > 3yrs (P = 0.0003).

For the 274 treatable patients, the conversion from ER +ve to ER —ve occurred more often in
those who received some therapy than those who did not but conversion from ER —ve to ER +ve
was lower in patients receiving treatment (no statistics).

Patients receiving endocrine therapy had higher conversion rate of ER +ve to ER —ve than those
patients who did not receive endocrine therapy (P = 0.02).

Conversion from ER —ve to ER +ve occurred with equal frequency in all treatment groups.

There was no prognostic significance to OS in patients that had a status change from ER +ve to
ER —ve For patients who were initially ER —ve conversion to ER +ve within 1yr had no
prognostic significance but if conversion occurred later than 1yr then such patients had a better
OS than patients who had remained ER —ve throughout (P = 0.006).

General comments:

This paper describes a large cohort of breast cancer patients who were treated at one of five
centres internationally. Data were retrospectively reviewed from those patients whose primary
and recurrent tumours were both assayed for estrogen receptor. Assays had been performed
between 1978 and 1991

This is a very thorough paper on a fair number of patients. The statistics are appropriate to the
problem. There may be variation between laboratories in their determination of ER status
although this is unlikely to have affected what appear to be statistically strong outcomes to the
point of losing significance.

Zidan et al. (2005)

Design: Retrospective case series (other), evidence level: 3
Country: Israel

Inclusion criteria:
Patients treated for both primary and metastatic tumours from which biopsy samples were
available.

Exclusion criteria:
Ipsilateral metastatic axillary lymph nodes

Population:
Number of patients = 58, age range 29 to 82 years, median age = 56 years.

Interventions:
Paired biopsy samples from primary and metastatic tumours were processed for determination of
Her2 protein and gene expression.

Her2 protein overexpression was determined by means of IHC on paraffin embedded samples.
The primary antiserum was mouse monoclonal clone CB11 (Dako).

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. Both 2+
and 3+ were considered as 'positive’ and confirmed if FISH +ve.

Her2 gene amplification was determined by fluorescent in situ hybridisation (FISH) of which no
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methodological details were given. It was stated that all samples tested by IHC and FISH gave a
concordant positive result.

Outcomes:

Quantitative analysis of the degree of Her2 overexpression was carried out on each paired set of
samples to assess any differences in expression between primary and recurrent or metastatic
tumours.

Follow up:
N/A

Results:

Concordance between primary and metastatic samples:
Primary 0 or 1+ (n = 44) - metastases 0 or 1+ (n = 38)
Primary 2+ (n = 2) - metastases 2+ (n = 2)

Primary 3+ (n = 12) - metastases 3+ (n = 18)

There was discordance in 8 samples, one of which was Her2 +ve in the primary tumour but Her2
—ve in the metastases and conversely seven that were Her2 —ve in the primary tumour but Her2
+ve in the metastatic lesion.

Of the 7 patients who converted to Her2 +ve status, 3 had died without receiving trastuzumab.
Four patients that were treated with trastuzumab had variously: a partial response for 9 months,
minimal or no response (n = 2) or complete remission for 13+ months.

General comments:

This paper describes a retrospective case series of patients treated at a single centre from which
samples had been taken from primary and metastatic tumours. These were processed to
determine and compare Her2 status.

Wirk and Geiger (2006)

Design: Retrospective case series (other), evidence level: 3-
Country: United States

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 39.

Interventions:

Paired samples from primary and recurrent tumour samples were processed for determination of
Her2 protein by IHC on formalin fixed and paraffin embedded tissues. The primary antiserum
was rabbit anti-c-erbB-2 polyclonal antibody (HercepTest).

Her2 protein expression was scored by HercepTest criteria based on a 0 to 3+ scale. Samples
were also processed for FISH analysis (Pathvysion) to determine Her2 gene expression.

IHC was also used to measure the expression of endocrine receptors but no details were given.

Outcomes:

Quantitative analysis of the degree of Her2 and endocrine overexpression was carried out on
each paired set of samples to assess any changes between primary and recurrent or metastatic
(n=1) tumours.

No survival data were presented.

Follow up:
N/A

Results:
39/160 patients had available data on Her2 status at the primary breast cancer stage together
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with biopsy data on recurrent, asynchronous lesions.

Number of Her2 status results in accord between primary and recurrent lesion = 31
Number of IHC 2+ to IHC 0 = 4 (—ve to —ve)

Number of IHC 3+ to IHC 1+ = 1 (+ve to —ve)

Number of IHC 0 to IHC 3+ = 2 (—ve to +ve)

Number of FISH+ to FISH1 =1 (+ve to —ve)

Number of ER and PR status results in accord between primary and recurrent lesion = presumed
31

Number ER +ve or PR +ve to ER —ve / PR —ve = 7

Number of ER —ve / PR —ve to ER +ve / PR +ve = 2

Number of ER +ve / PR +ve to ER +ve / PR —ve = 4

Number of ER —ve / PR —ve to ER -ve / PR +ve = 1

3/8 patients with change of Her2 status also had change of endocrine status.

General comments:

A retrospective case series was described of the comparison of medical records for 160 patients
that had provided samples for primary and recurrent breast cancer. Patient records between
1997 and 2003 were reviewed.

Of the 160 patients records reviewed only 39 patients had received a re-examination of their
Her2 status on disease recurrence.

The authors regarded the change of IHC 2+ to 0 as a status change but the
immunohistochemical test was not confirmed by FISH analysis in these samples and hence
might not be reliable.

This was a meeting abstract only and hence the data were very limited but was included for
completeness. The full study is, apparently, 'forthcoming'.

Brankovic-Magic et al. (2002)

Design: Retrospective case series (other), evidence level: 3
Country: Serbia

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 23, age range = 32-77 years, median age = 47 years

Interventions:

Paired biopsy samples were processed, from either a cytosolic fraction of frozen tumour tissue or
of pleural effusion, for a five point dextran-coated charcoal (DCC) assay of ER and PR. Values
above 10 fmol per mg of protein (ER) and 20 fmol per mg of protein (PR) were graded as
positive.

For the classification of endocrine status, ER +ve / PR +ve and ER —ve / PR +ve samples were
considered ‘positive’ whilst ER —ve / PR —ve and ER +ve/PR -ve were considered ‘negative’.
Receptor status was determined simultaneously in 4/23 sample pairs.

Outcomes:

To determine the usefulness of steroid receptor content in breast cancer metastases for
therapeutic planning

Progression-free interval (PFI)

Treatment response: complete response (CR), partial response (PR) and stable disease (SD).
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Follow up:
Patients were followed up for a median of 10 months (range: 2-12 months).

Results:

Tumour stage at diagnosis (n = 23):
T1 (< 2cm) = 11

T2 (2-5cm) =9

T3 (>5cm) =4

T4 (extensive) = 1

Unknown = 1

Steroid status of primary tumours (n = 23):
ER -ve /PR +ve =13

ER +ve /PR +ve =0

ER +ve /PR -ve =10
ER-ve/PR-ve=0

Steroid status of metastatic tumours (n = 23):
ER-ve /PR +ve =9

ER +ve /PR +ve =0

ER +ve /PR —ve =14

ER-ve/PR-ve =0

Concordance between primary and metastatic samples:
ER = 12/23 (52%)

PR = 9/23 (39%)

ER and PR = 6/23 (26%)

Concordance of endocrine status between primary and metastatic samples:
Primary: +ve (n = 13) metastasis: (n = 9)
Primary: -ve (n = 10) metastasis: (n = 14)

There was no statistically significant difference in PFI between patients with positive (n = 13) or
negative (n = 10) steroid status in the primary tumour but there was a significant difference in PFI
between patients with positive (n = 9) and negative (n = 14) steroid status in the metastases (P
<0.02).

Treatment response (n = 23):

CR=8
PR=6
SD =1

Conversion of PR status occurred in treatment responders (n = 9/15) and non-responders (5/8).
For the latter group, the switch was only from +ve to —ve but for responders was both +ve to —ve
(n=4) and —ve to +ve (n = 5).

General comments:

This paper describes a small case series of breast cancer patients from which paired tissue
samples had been obtained at the time of disease diagnosis and on detection of metastatic
disease. Metastatic samples were taken from the lymph nodes (n = 11), skin (n = 4) or as pleural
effusion (n = 8).

13/19 patients had not been treated between successive steroid receptor samplings and 6/19
had received chemotherapy.

Receptor status and treatment outcome was analysed with respect to PR only.

From the lack of data on PFI and the Kaplan-Meier analysis it appears that, at the time of writing,
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follow-up had not been sufficiently long to have recorded a median PFI. It is not possible to
determine how PFI was correlated with receptor status as above. Because of this uncertainty it
may be unsafe to make assumptions that endocrine status and PFI are related. In addition, the
patient number is too low for such analysis.

Regitnig et al. (2004)

Design: Retrospective case series (other), evidence level: 3
Country: Austria

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 31, age range 33-78, median age = 54

Interventions:

Formalin fixed, paraffin embedded tissue samples had been processed for IHC. Her2 protein
expression was measured by the HercepTest (Dako) and scored accordingly from 0 to 3+.
Results were confirmed by the use of a tissue microarray using the same test kit.

Her2 expression was assessed using fluorescent in situ hybridisation (FISH) using the
PathVysion kit (Vysis) with combined Her2 and chromosome 17 probes. This method was not
successful on metastatic bone material due to DNA breakdown.

Outcomes:
To determine if Her2 ampilification and protein overexpression occur de novo in breast
metastases in late stage disease.

Follow up:
N/A

Results:

Concordance between primary and metastatic samples (IHC):

Primary: 0 or 1+ (n = 25) - metastases: 0 or 1+ (n = 17)

Primary: 2+ (n = 3) - metastases: 2+ (n = 8)

Primary: 3+ (n = 3) - metastases: 3+ (n = 6)

There were 8 changes from —ve to +ve status and no changes from +ve to —ve (P0.001).

FISH confirmed these results. 24/28 primary tumours were negative for Her2 gene amplification
and 4/28 were positive. In 18 metastatic tumours evaluable by FISH, 7 showed gene
amplification. In 4 cases FISH amplification was seen in the metastases but not in the primary
tumour.

General comments:

This paper describes a retrospective study of deceased breast cancer patients, the case files of
which were examined, samples retrieved and data recorded. All had histology results for paired
tissue samples taken from primary and metastatic tumours. Files covered the period 1984 to
2001.

Patient ages relate to the time of their surgery not this study.
None of the patients in the study had received trastuzumab.

Metastases in these patients were sampled from bone (n = 8), skin (n = 6), brain (n = 5), liver (n
= 3) and other visceral sites.

Niehans et al. (1993)

Design: Retrospective case series (other), evidence level: 3
Country: USA
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Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 30

Interventions:

Formalin fixed, paraffin embedded archival tumour samples were processed for IHC using
monoclonal anti-Her2 antibody TAB-250 (Triton). Positive and negative staining controls were
used.

Outcomes:
To determine the rate at which tumours acquire the ability to overexpress Her2 protein during
progression from primary lesions to metastatic sites at the end of the disease course.

Her2 protein expression was scored from 0-4+ where 3+ and 4+ were defined as strongly
positive, 1+ and 2+ weakly positive and only 0 was scored as ‘negative’ for the purposes of
comparison.

Follow up:
N/A

Results:
Only 13 patients had histology for both primary and metastatic tissue.

Concordance between primary and metastatic tumours:
Primary 0: (n = 8) - metastases: (n = 6)
Primary 1+: (n = 1) - metastases (n = 3)
Primary 2+: (n = 0) - metastases (h = 0)
Primary 3+: (n = 2) - metastases (h = 0)
Primary 4+: (n = 3) - metastases (h = 5)
There were no conversions from Her2 +ve to —ve or vice versa.

1 patient had three 4+ and one 3+ metastases

General comments:

This paper details a retrospective case series of patients who, having died of metastatic breast
cancer, had their case reports reviewed alongside histological samples which were were
processed for Her2 IHC by the authors.

Samples of metastatic tissue (from 2-5 per patient) were taken from lungs (n = 23), liver (n = 21),
lymph node (n = 11), skin (n = 8), CNS (n = 6), contralateral breast (n = 3) and viscera (n = 20).

The Her2 scoring in this study differs from the Hercept definitions and may classify more samples
as ‘positive’ (either weakly or strongly) and only a complete lack of staining was deemed
‘negative’.

Samples from the primary tumour were only available in 14/30 patients. This lack of data makes
the patient number rather low for evidential purposes.

Johnston et al.(1995)

Design: Retrospective case series (other), evidence level: 3
Country: United Kingdom

Inclusion criteria:
Patients had received tamoxifen, either as adjuvant therapy or or as primary medical therapy
after diagnosis and had either progressed or relapsed on this treatment.

Exclusion criteria:
None stated

Population:
Number of patients = 72.
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Interventions:
Patient charts were accessed for the determination of estrogen receptor (ER) and progesterone
receptor (PR) status in paired samples.

From patients that had received tamoxifen as primary treatment, samples were taken from the
same tumour before and after therapy. From patients that had received adjuvant tamoxifen,
samples were taken from the excised primary tumour and from the recurrent (or metastatic)
tumour.

ER expression was determined by IHC on formalin fixed and paraffin wax embedded tissues.
The primary antiserum was mouse monoclonal anti-human ER (clone ID5 Dako).

PR expression was also was determined by IHC on formalin fixed and paraffin wax embedded
tissues. The primary antiserum was mouse monoclonal anti-human PR (Abbott).

Negative and positive staining controls were used.

Outcomes:
To determine if a change of ER expression occurs in patients that develop tamoxifen resistance
and could be used to predict treatment response.

Staining intensity in cells within a field of view was scored 0 - 3 and this score multiplied by the
percentage of cells at this intensity to give an overall score. This was repeated for 10 fields and
the mean score was used for comparative purposes.

Follow up:
N/A

Results:

Patients with acquired tamoxifen resistance (n = 18):

Primary tumour ER +ve = 16

Relapsed tumour ER +ve = 11 (4 of which showed increased immunoreactivity) (mean score P <
0.0001).

5 tumours had converted from ER +ve to ER —ve with tamoxifen treatment. The 2 ER —ve
primary tumours remained ER —ve.

Patients with de novo tamoxifen resistance (n = 20):
Primary tumour ER +ve = 3
Non-primary tumour ER +ve = 0 (mean score P = 0.008)

Patients on adjuvant tamoxifen who relapsed (n = 34):

Primary tumour ER +ve: 18

Non-primary tumour ER +ve = 10 (mean score P = 0.0002) Of the 18 primaries, 12 recurred on
tamoxifen with locoregional disease and 6 with metastatic disease.

Patients with acquired tamoxifen resistance (n = 18):
Primary tumour PR +ve = 11
Relapsed tumour PR +ve = 10 (mean score nsd)

Patients with de novo tamoxifen resistance (n = 20):
Primary tumour PR +ve = 6
Non-primary tumour PR +ve = 0 (mean score nsd)

Patients on adjuvant tamoxifen who relapsed (n = 34):
Primary tumour PR +ve: 13
Non-primary tumour PR +ve = 4 (mean score P = 0.001).

General comments:
This paper describes a study of breast cancer patients in which samples of primary and recurrent

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 57 of 632



tumours were compared for endocrine receptor status.

At the time of writing IHC was not routinely used as a means of testing endocrine status after
tamoxifen treatment due to the possibility of generating false negative results. To validate IHC,
duplicate samples were processed for both IHC and for an immunoassay known not to be
affected by tamoxifen. The two methods showed a concordance rate of 96%.

Of the 72 patients, 38 had been given tamoxifen as first treatment for primary breast cancer. Of
these 38 patients, 18 suffered a relapse (acquired tamoxifen resistance) and 20 did not respond
(de novo tamoxifen resistance). A further 34 patients had received adjuvant tamoxifen after
surgery but had suffered a relapse - in 15 patients the relapse was at the same site as the
original tumour and in 19 patients at a different site (lymph node or skin). Histological samples
were therefore paired from the same tumour or from the primary and a metastatic site.

Pectasides et al. (2006)

Design: Retrospective case series (other), evidence level: 3
Country: Greece

Inclusion criteria:

Patients with MBC who developed metastases accessible for biopsy or fine needle aspiration (in
patients with poor performance status).

Patients were being treated with trastuzumab at the time of recurrence.

Initial tumour samples with Her2 status of IHC 3+ or IHC 2+ with CISH +ve test.

Exclusion criteria:
None stated.

Population:
Number of patients = 16.

Interventions:
Paired primary and metastatic samples had Her2 status determined by IHC (HercepTest) and
(CISH) using a digoxygenin-labelled Her2/neu probe (Zymed).

Her2 protein expression was graded 0-3+ and compared between paired samples. The slides
were reviewed by an independent pathologist.

CISH was graded according to the number of red (positive) signals per tumour cell. 1-5 gene
copies per nucleus in > 50% cells was defined as —ve. 6-10 gene copies in > 50% cells was
defined as low level amplification and > 10 gene copies as clear amplification.

Outcomes:
To determine if Her2 status differs between primary and metastatic tumours.

Median time to progression (TTP).

Follow up:
N/A

Results:
Initial Her2 status was measured in primary tumour in 12/16 patients and metastatic tumour in
4/16 patients. 15 patients had an IHC 3+ score and 1 patient had IHC 2+ / CISH +ve score.

10/16 patients had conserved Her2 status. All had an initial biopsy from breast and second
biopsies from chest wall (n = 4), liver (n = 1), breast (n = 1), lymph node (n = 2), soft palate (n =
1) orovary (n=1).

6/16 patients had altered Her2 status from 3+ to either 0 or 1+ (—ve) by IHC or from CISH +ve to
—ve. Initial biopsies had been taken from breast (n = 2), chest wall (n = 2), skin (n = 1) or lymph
node (n = 1). Second biopsies were taken from skin (same patient), chest wall (n = 4) or breast
(formerly lymph node).
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The change in status was statistically significant (P = 0.014).

Median TTP overall = 11 months (range: 4-36 months)
Median TTP for patients with status change = 9.5 months (range: 2-14 months)
Median TTP for patients with conserved status = 12 months (range: 7-36 months) P < 0.001

General comments:
This paper describes a very small case series in which Her2 status was studied in primary and
metastatic tumour samples. The low patient number makes the statistical analysis of little value.

The numbers of chemotherapeutic regimes received by patients, the median time of
chemotherapy and trastuzumab treatment administered between the two biopsies were found to
be of no significant difference between patients who had conserved or altered Her2 status.

Updated evidence (2.2)
Summary

Two moderate sized retrospective studies of equivalent quality were found to update the evidence
on endocrine status discordance between primary to metastatic or recurrent disease tissue. Both
papers related to Her2.

Tapia et al. (2007) presented data from paired biopsy samples of primary and distant metastatic
tissue from the same individuals. Her2 status was determined by fluorescent in situ hybridisation
(FISH). Unexplained discordance between samples occurred in 3 cases (2.9% of the total study
population). All other apparent discrepancies were explained on the basis of interpretational
differences rather than as a result of biological conversion.

Santinelli et al. (2008) performed a similar study but with different conclusions. Her2 status was
determined by immunohistochemistry and FISH. Examination by two blinded reviewers revealed
that, compared with the primary tissue, recurrent or metastatic tissue was discordant with respect
to Her2 status in 21% of cases. The authors focused on the varied biological bases for disparity
and concluded by recommending testing of Her2 in patients with metastatic breast cancer.
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Evidence tables

Question: Changes in receptor expression from primary tumour to recurrence
Created by: Karen Francis on 04/06/2007

Tapia et al. (2007)

Design: Retrospective case series, evidence level 3
Country: Switzerland

Inclusion criteria: None stated

Exclusion criteria: None stated

Population:
Number of patients = 105, age range 26 to 85 years, mean age = 58 years
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Interventions:

Paired biopsy samples from a primary cancer and from distant metastases in each patient were
processed for determination of Her2 gene expression by fluorescent in situ hybridisation (FISH).
Additional sampling of lymph node metastases was undertaken in 31 women.

Outcomes:
To determine the rate of discordance of Her2 status between primary and metastatic cancer tissue.

Follow up:
N/A

Results:
Metastases were located in ascites (n=3), liver (n=4), lung (n=9), lymph nodes (n=3), pericardium (n=1),
pleura (n=74), skin or soft tissue (n=3) or CNS (n=8).

Her2 status of primary and metastatic sites was concordant in 92.4% of the 105 patient samples (k = 0.76
95%Cl: 0.61-0.92). When discordant pairs were re-examined this figure rose to 97.1% (k = 0.85 95%Cl:
0.73-0.98).

Her2 amplification occurred in 22/105 primary tumours and 21/105 paired distant metastases.

Her2 status differed from primary to metastases in 8/105 pairs. These 8 cases were re-analysed: Her2 —
ve (primary) to +ve (metastases) change occurred in 2 patients and Her2 +ve (primary) to —ve
(metastases) change occurred in 1 patient. All other discrepancies were explained on the basis of
borderline scoring of tissue one way or the other and were resolved on re-examination.

General comments:

This paper describes a three centre study comparing the Her2 status of primary and metastatic tissue
from women with breast cancer. The specimens were collected between 1999 and 2006. Tumour tissue
was graded (nuclear grade I-1ll) by tissue micro-array and Her2 status was determined by FISH.

The rate of concordance between paired tissue samples was analysed with the k coefficient where a
value of >0.8 was ‘excellent’ and 0.61-0.8 was ‘substantial’.

The authors point out that, on the basis of FISH analysis, discordance occurred in 7.6% of patients.
Given that the level of re-investigation undertaken in this study would be unlikely to occur in a clinical
situation, there could be a risk of both under- and over-treatment for some patients. Inconsistencies
between the paired samples were generally due to interpretational differences rather than actual
biological conversion by clonal selection or genetic drift during progression.

Santinelli et al. (2008)

Design: Retrospective case series, evidence level 3
Country: ltaly

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 119, age range 26 to 76 years, mean age = ~53 years

Interventions:

Paired biopsy samples from a primary cancer and:

Group A: synchronous lymph node metastases (n=45)

Group B: metachronous lymph node metastases (n=9)

Group C: local recurrence (n=30)

Group D: metachronous distant metastases (n=35)

were processed for determination of Her2 status by fluorescent in situ hybridisation (FISH) and
immunohistochemistry (IHC Hercep Test). The degree of amplification was assessed by two independent
expert pathologists using a double blind method. Discordant results were discussed at a conference
microscope.
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Outcomes:
To determine the rate of discordance of Her2 status between primary and metastatic cancer tissue.

Follow up:
N/A

Results:

Group A (n=45):

Her2 —ve (1+) primary: 1/7 discordance (85.7% concordance)

Her2 +ve (2+) primary: 1/9 discordance (88.9% concordance)

Her2 +ve (3+) primary: 1/14 discordance (92.9% concordance)

Summary: 3/45 cases (6.7%) were Her2 +ve in primary and normal in metastases

Group B (n=9):

Her2 —ve (0) primary: 0/5 discordance (100% concordance)
Her2 +ve (2+) primary: 0/2 discordance (100% concordance)
Her2 +ve (3+) primary: 0/2 discordance (100% concordance)

Group C (n=30):

Her2 —ve (0) primary: 3/20 discordance (85% concordance)

Her2 +ve (2+) primary: 1/3 discordance (66% concordance)

Summary: 4/30 cases (13.3%) were normal in primary and Her2 +ve in metastases

Group D (n=35):

Her2 —ve (0) primary: 1/14 discordance (92.9% concordance)

Her2 —ve (1+) primary: 2/3 discordance (33% concordance)

Her2 +ve (2+) primary: 6/12 discordance (50% concordance)

Her2 +ve (3+) primary: 1/6 discordance (83.3% concordance)

Summary: 6/35 cases (17.2%) were normal in primary and Her2 +ve in metastases and 3/45 cases
(11.4%) were Her2 +ve in primary and normal in metastases.

General comments:

This paper describes a single centre study comparing the Her2 status of primary and lymph node
metastases or distant metastatic tissue from women with breast cancer. The metastatic tissue specimens
were collected prospectively between 2001and 2006 and then compared with archived tissue from the
corresponding primary cancer. Her2 status was determined by FISH and IHC.

14/65 (21.5%) cases showed a therapeutic, significant (P<0.001) discordance of Her2 status between
primary and local recurrence or distant metastases. In 10 cases amplification occurred in the relapse but
not in the primary tumour and vice versa in 4 cases. These results led the authors to suggest that Her2
testing should be performed with tissue from the metastatic site in order to determine candidacy for
trastuzumab treatment.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 61 of 632




Chapter 3 — Providing Information and Support for
Decision Making

3.1 The use of (1) decision aids and (2) information tools to improve
treatment outcomes and quality of life

3.1.1 Decision aids

Short summary

Two systematic reviews (O’Brien et al., 2002 and O’Connor et al., 2003) and two RCTs (Siminoff
et al., 2006 and Davison and Degner, 2002) provided evidence for the use of decision aids. All
were recent papers and of high quality. The majority of study participants had breast cancer.

The reviews showed that decision aids were effective for patients in their decision making, better
than standard care for patients to gain knowledge and realistic expectations and better than
standard care in reducing indecision, conflict and passivity. However, decisions aids made no
significant difference to patients’ satisfaction with their decisions or treatment choice and had no
effect on health related outcomes such as anxiety or quality of life

Good evidence showed that giving patients the choice of assuming a passive, active or co-
operative role in making treatment decisions with their clinician had a greater influence on
treatment outcomes than the actual choices themselves.

A personally tailored software tool (Adjuvant!) giving breast cancer patients their 10-year
prognosis, depending on case history and choice of adjuvant therapy, was significantly more
influential on decision making than a generic pamphlet without data.

PICO question

POPULATION INTERVENTION | COMPARISON OUTCOME
Individuals with Decision aids (as Not using decision | ¢ Knowledge
advanced breast defined in Cochrane aids e Empowerment

cancer

review)

Satisfaction (with
process of making
decision, decision
made & support in
decision making)
Change in treatment
pathway

Levels of regret,
anxiety & depression
QOL

Overall survival
Communication with
health professionals
Physical and social
functioning

NB The search strategy developed from this PICO table and used to search the literature for this question can be found

in Appendix A
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Full evidence statement

Four papers addressed the question of decision aids — two systematic reviews (O’Brien et al.,
2002 and O’Connor et al., 2003) and two RCTs (Siminoff et al., 2006 and Davison et al., 2002)
from the USA and Canada.

O’Brien et al. (2002) conducted a systematic review of 39 studies (including 16 RCTs) in which
was an assessment of a variety of decision aids including pamphlets, audiotapes, videotapes,
interactive computer software, educational scripts, decision boards, counselling and decision
analyses. It is not known how many, if any, of these interventions are on the Cochrane list of
decision aids. Unfortunately, the review authors found the quality of included studies to be only
weak from the point of internal validity (i.e. a causal relationship between intervention and
outcome).

However, they concluded that decision aids were generally useful in terms of involving the patient
in decision-making (but not with regard to treatment) and increasing their understanding of the
issues without adding to their anxiety and depression. This was a good study which searched all
the relevant databases up to 2000/1 and was not restrictive in the choice of material.

O’Connor et al. (2003) published a very high quality (Cochrane) systematic review on decision
aids evaluated by the CREDIBLE criteria (developed as part of the Cochrane Systematic Review
of Patient Decision Aids to provide a summary of some key indicators that provide confidence in
the credibility of decision aid content). Unfortunately, only two of the included studies related
specifically to breast cancer patients and these studies were looking at decisions about treatment
for early disease but the review paper was included for general background.

The authors found that decision aids performed better than standard care in terms of gaining
patient knowledge, developing realistic expectations, lessening decisional conflict, reduction of
passivity in decision-making and indecision. However, the decision aids made no significant
difference to satisfaction with the decisions made or with the treatment choice, health related
outcomes such as anxiety, or quality of life.

Siminoff et al. (2006) presented a RCT of 405 patients which evaluated a computer software
program called Adjuvant! This intervention was a decision guide which gave the user an estimate
of outcomes and prognosis for each adjuvant treatment choice, either chemotherapy, endocrine
therapy or a combination. By using the patient’s own case history the outcomes were tailored to
the patient and presented as a 10 year risk profile. The issue of side effects were dealt with by
the clinician at the time of interview and at the same time as presentation of the intervention. The
comparator group received generic information in a leaflet and this was presented in the same
format as the intervention but without the personalised forecast and graphs.

The follow-up questionnaires were completed 3 months after the clinic appointment and revealed
that patients who were primary decision-makers were less likely to have wanted adjuvant therapy.
Others who did not take adjuvant therapy included those patients treated in the academic rather
than community setting, those who had node negative breast cancer, who had received the
intervention, who preferred an autonomous role in decision making or were post-menopausal.
Nearly half the patients found the aid to have been influential on the decisions that they had
made. Some of these patients had advanced disease.
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Davison et al. (2002) presented a Canadian RCT assessing the use of computer software to elicit
patient preference for control over decision-making during a clinical appointment. By a stepwise
elimination process, the patient arranged in order of preference five scenarios depicting their
degree of involvement. By comparing the selected outcome with that of the actual clinical
appointment it was possible to determine how many women were able to achieve their preferred
role in their meeting with the clinician. The control group was given the same preference scale but
had to perform the exercise without a computer. The discussions that they had with their clinician
were of the same duration and content as that of patients in the intervention group.

The intervention did not prove to be of significance in the assumption of the preferred role
between the two arms. The exercise did demonstrate that more women aged over 50 years took
a passive role in decision making and it also provided information about decision making in
general, regardless of intervention. The authors make the statement that in their opinion it is not
the actual role that patients take in their treatment planning that is of prime importance but rather
that outcomes are improved if a woman is given the opportunity by the clinician to assume her
chosen role, whether passive, active or co-operative.
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Evidence tables

Question: Effectiveness of decisions aids as defined by Cochrane review
Created by: Karen Francis on 22/05/2007

O'Brien et al. (2002)

Design: Systematic review of RCTs (therapy), evidence level: 1++
Country:

Inclusion criteria:
Study participants:
Adults (not defined)
Cancer patients
Physicians

Papers included:
Non-English language papers

Exclusion criteria:
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Participants excluded:
Patients using DA for HRT, benign prostatic hyperplasia or smoking cessation

Papers excluded:
Papers describing DA aimed solely at the physician
Papers in abstract form or unpublished

Population:

Interventions:

Any decision aid (DA) when defined as an intervention to help patients (with or without their
physicians) to make cancer-related health care decisions when there are options for screening,
prevention or treatment.

Effectiveness studies examined pamphlets, audiotapes, videotapes, interactive computer
programs, educational scripts, decision boards or counselling and informal decision analysis.

Outcomes:
No specific outcomes but mainly included: Patient decisions; Knowledge; Anxiety; Depression;
Satisfaction; Acceptability of the DA were the most common outcomes.

Follow up:

Results:

39 studies were identified that evaluated a DA in a clinical context. 16 were RCTs, 4 were non-
randomised trials, 2 were cohort studies, 6 were pre-/post- test design and 11 were case series.
Studies were not pooled due to heterogeneity. Breast (23) and prostate cancer (11) were the
most frequent types of cancer.

Using the three scales for judging the quality of RCTs, papers were found to be generally weak in
the area of internal validity. They found that overall, DAs increased knowledge and patient
involvement in decision making. Anxiety and depression scores were not apparently increased.
The cohort studies showed that DAs decreased decisional conflict or uncertainty and had an
influence on decision making.

Authors concluded that decision aids appeared to be helpful without increasing anxiety or
depression, particularly for screening, but there was a lack of evidence relating to effectiveness
for decisions relating to treatment.

General comments:
This systematic review examined the efficacy of DA on a variety of outcomes. Most of the
reviewed papers (33/39) concerned either breast or prostate cancer patients.

Databases searched included: MEDLINE (1977-2001), HealthSTAR, CINAHL, Sociological
Abstracts, PsycINFO (1977-2000), EMBASE (1995-2000) and the Cochrane Library. Search
terms were given.

Validity of papers was assessed using the Jadad scale, the Down and Black scale and the
Guyatt scale. 7 reviewers screened all papers such that each paper was assessed by 2
reviewers and any disputes were resolved with the help of a third reviewer. Data were extracted
by 2 reviewers using forms designed in-house. Discrepancies were resolved by consensus.

The literature search was thorough and unrestricted. There may have been publication bias as
unpublished papers were excluded. The research team used a two-stage screening process. In
the first step, six raters worked in pairs to screen the titles and abstracts identified by the
searches. In the second step, randomly assigned pairs of raters screened full text articles, then
three reviewers checked all included studies and categorized them according to the context of
the decision and type of study. Discrepancies were resolved by discussion. The schemes of
screening, reviewing and resolving differences suggest a lack of review bias.
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The heterogeneity of the included studies suggests that authors conclusions may be only broadly
applicable and that information from individual studies should also be reviewed.

O'Connor et al. (2003)

Design: Systematic review of RCTs (therapy), evidence level: 1++
Country:

Inclusion criteria:

Decision aids included those with:

a) Publication information

b) Developer information

¢) Source of funding/sponsorship

d) Timing of publication: year(s) of publication; update policy

e) Potential users: target audience; skills required

f) Delivery method: medium, level of interactivity, use in relation to counselling

g) Elements of the decision aid

h) Practitioner support: inclusion of materials or tools to guide practitioners in using decision aids
with patients

i) Development process: use of needs assessment, evidence reviews, expert review panels, and
user review panels

j) Evaluation data

k) Publications list.

All decision aids identified were assessed using the CREDIBLE criteria for quality of development
and evaluation of decision aids (Stacey 2001)

Included studies:
All studies using a RCT design comparing decision aids to no intervention, usual care, alternative
interventions, or a combination.

Included participants:

Over the age of 14

People making decisions about screening or treatment options for themselves, for a child, or for
an incapacitated significant other.

Exclusion criteria:

Interventions that focused on decisions about lifestyle changes, clinical trial entry, or general
approaches to treatment if the person should become unable to participate in decision-making in
the future; education programs not geared to a specific decision; and interventions designed to
promote adherence to or to elicit informed consent regarding a recommended option, were
excluded from the analysis.

Papers excluded:

Studies not focused on making a choice

Studies where the intervention offered no decision support in the form of a decision aid
Studies where the decision was hypothetical with participants not actually at a point of decision
making.

Population:

Interventions:

Decision aids were defined as interventions designed to help people make specific and
deliberate choices among options (including the status quo) by providing (at the minimum)
information on the options and outcomes relevant to a person's health status.

The aid may have included:
Information on the disease/condition, costs associated with options, probabilities of outcomes
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tailored to personal health risk factors, an explicit values clarification exercise, information on
others' opinions, a personalized recommendation on the basis of clinical characteristics &
expressed preferences and guidance or coaching in the steps of decision making and in
communicating with others.

Outcomes:

Presence of communication between people and practitioners
Decisional conflict

Knowledge

Realistic expectations

Clarity of values

Agreement between personal values for outcomes and choice
Implementation of preferred choice

Satisfaction with the decision, the decision making process and the decision support provided
Actual choice made

Health related quality of life

Adherence to the chosen option

Resource utilization

Emotional distress

Anxiety

Depression

Regret

Litigation rates.

Follow up:

Results:

34 RCTs were evaluated in this high quality, generic systematic review in which 31 different
decision aids were covered. Most are intended for use before counselling. Only 2 RCTs focused
on breast cancer (both related to decision aids about surgery) but, due to the thorough nature of
this review, the results for all studies are presented.

Using the CREDIBLE criteria to evaluate the quality of the decision aids:

¢1 Most included potential harms and benefits, credentials of the developers, description of their
development process, update policy and were free of perceived conflict of interest

*2 Many included reference to relevant literature

*3 Few included a description of the level of uncertainty regarding the evidence

¢4 Few were evaluated.

Overall Results for all trials:
Among the trials comparing decision aids to usual care, decision aids (DA) performed better in
terms of:

a) Knowledge

DA (compared to usual care) had significantly higher average knowledge scores with gains of 9 -
30 points. Weighted mean difference (WMD) = 19 points (95% CI: 13-24). Note: The WMD or
'difference in means' is a standard statistic that measures the absolute difference between the
mean values in the two groups in a clinical trial. It estimates the amount by which the treatment
changes the outcome on average.

Detailed DA (compared to simpler DA) had a statistically significant greater knowledge gain with
WMD = 4.4 points (95%Cl: 2.4-6.2). This analysis included both BC RCTs neither of which
individually showed any statistical difference between intervention and comparator.

b) Realistic expectations
The pooled relative risk of having more realistic expectations (reported by way of measuring
perceived probability of outcomes) after using a DA compared to usual care was 1.4 (95%Cl:
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1.1-1.9).

The pooled relative risk of having more realistic expectations after using a detailed DA compared
to a simpler DA was 1.5 (95%Cl: 1.3-1.7)

c) Decisional conflict

Lower decisional conflict related to feeling informed was the most consistently observed effect of
DA compared to usual care. A statistically significant reduction in feeling uninformed about
options, benefits and harms by 5 to 16 percentage points (pooled WMD -9.1 of 100 (95%Cl: -12
to -6).

No statistically significant reduction for feeling uninformed about options, benefits and harms was
observed between detailed and simpler DA.

d) Participation in the decision making process

Five out of seven studies showed a 26-70% reduction in the proportion of people who assumed a
passive (practitioner- controlled) role in decision making with two trials that were statistically
significant and three that were not. The other two studies showed no difference. The pooled RR
= 0.7 (95%Cl: 0.5-0.9).

For individuals assuming an active (patient-controlled) role in decision making three of the seven
studies reported relative risks ranging from 2.8-7.6, indicating a significant impact on the
assumption of the patient-controlled role, two indicated an increase that was not statistically
significant, and there was no difference for the other two studies (pooled RR = 1.49 95%Cl: 0.99-
2.25). The proportion adopting a shared decision making role was more variable (pooled RR =
0.9 95%Cl: 0.7 to 1.1)

e) Proportion undecided

The studies reporting on the proportion of people who remained undecided post intervention
showed statistically significantly lower proportion in the decision aid group. The pooled RR = 0.43
(95%Cl: 0.3 - 0.7).

Decision aids appeared to do no better than comparators in affecting satisfaction with decision
making, anxiety, and health outcomes and had a variable effect on which healthcare options
were selected.

General comments:

Overall conclusions about the effectiveness of DA are restricted because of the variability in the
decision context (screening, disease), the design used, the comparison used in the evaluation,
outcomes included and the measurement of them. In spite of these limitations, the trials
consistently demonstrated that DA do better than usual care interventions in improving people's
knowledge regarding options (19% absolute improvement), enhancing realistic expectations
about the benefits/harms of options (40% relative improvement), reducing their decisional
conflict, decreasing the proportion of people remaining undecided, and stimulating people to take
a more active role in decision making.

Compared to simpler versions, DAs improved knowledge only marginally, but had other benefits
such as increasing realistic expectations and agreement b/n values and actual choices. The
impact of DAs on increasing or decreasing references for particular options is more variable,
which might be expected given the balanced information presentation within the DA and
potentially variable preference rates at baseline. The review points out that most studies report
that DAs reduced people's enthusiasm for major elective surgery in favour of more conservative
options.

There has been no impact on satisfaction with the decision making process or with the actual
choice, nor has there been an impact on health outcomes such as anxiety, general quality of life,
or condition-specific quality of life.
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There are too few studies to determine effects of DAs on persistence with the chosen therapy,
costs, resource use, or efficacy of dissemination strategies.

Davison &. Degner (2002)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: Canada (federal state, Commonwealth Realm)

Inclusion criteria:

Diagnosed with breast cancer
Ability to read and write English
No evidence of mental confusion

Exclusion criteria:
None stated

Population:
Number of patients = 749.

Interventions:
Intervention (n = 367):
A computer program consisting of two measures:

(1) Control Preferences Scale to elicit patients' preferences for control over decision making,
from active to passive. This consists of 5 statements about roles which are presented on screen
in pairs. The patient selects one option from each pair continuing the process until the point
where all 5 options are then ordered.

(2) A pencil and paper survey questionnaire of 9 information categories: chances of cure, spread
of disease, side effects, treatment options, social activities, effect on family, family risk, home
self-care and sexuality.

Comparator (n=367):

These patients did not use a computer program. They were offered the Control Preference Scale
and asked to select 1 of the 5 options about their preferred role in decision making. The patient
also discussed general issues for the same length of time as patients using the intervention (~15
min).

Outcomes:

To evaluate the effect of a computer assisted intervention intended to enhance communication
between patient and healthcare professional. The study examined (1) the extent to which
patients achieved their preferred decisional roles and (2) satisfaction with their clinical medical
appointment.

Computer program results were produced in the form of a print-out which the patient could use
as a prompt sheet in the consultation with her physician. This would remind her of the level of
responsibility for decision making which she had selected and the area of particular concern that
she wished to discuss.

Follow up:
NA

Results:

After the interview with their physician, all patients were asked to pick the option from the Control
Preference Scale which best described the decision making role that they did assume during
their clinical visit. They also completed a 14 point Patient Satisfaction Questionnaire using a 5
point Likert-type scale: a total of 60 indicated 'low satisfaction' and 14 indicated 'high satisfaction'
with their clinic visit.

The intervention and control groups were, according to the authors, 'remarkably similar' - no
statistically significant difference in demographics between the two arms was identified.

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 69 of 632



80.1% of all patients preferred to take an active or collaborative role in decision making.
72.6% of patients assumed their preferred roles.

Before the consultation with their physician, a significantly higher proportion of patients in the
control group, compared to the intervention group, stated that they had a preference to adopt a
passive role in decision making (23.7% vs 16% P = 0.16). However, there was no significant
difference between the arms in the number of women that did assume that role during the
consultation (30.5% vs 27.5%).

The proportion of women in the intervention group that indicated a desire to take a passive role
(16%) was significantly lower than those women who did adopt this role during the consultation
(27.5% P < 0.0001).

A higher proportion of women > 50 years reported a preference to play a passive role in decision
making.

Patients did not differ significantly in their response to the 14-item questionnaire and both groups
were satisfied with their clinic visits.

General comments:

This paper describes a RCT which was conducted with breast cancer patients recruited from 3
oncology centres in one Canadian State. The patients represented a 'convenience sample', a
group of people under study who have been assembled based on the ease of interviewing them
or on accessibility to their records, etc. While this type of sampling can help produce good
information about a topic, its major disadvantage is that there is no way of knowing if the group is
representative of the population as a whole. The authors did state that the demographics were
consistent with those of the underlying population of Manitoba, Canada.

Block randomisation was done before data collection to maintain equal numbers of patients in the
intervention and comparator groups. Subjects were assigned in the order of accrual. Assignment
was concealed from patients by using separate consent forms. This may have been because
only the women using the intervention accessed a computer so blinding was not feasible.

Appropriate statistical methods were used to analyse the data (Chi-square and t-tests).
The authors conclude that in their opinion it is not the fact that women take an active role in

decision making that leads to better outcomes but rather that women take the role that they
prefer to take, whether active or passive, that leads to better outcomes.

Siminoff et al. (2006)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United States

Inclusion criteria:

Diagnosed with breast cancer

Completed primary surgical treatment

Were candidates for adjuvant therapy

No prior history of breast cancer

Written informed consent from patient and physician

Exclusion criteria:

Stage IV cancer

Significant co-morbidities requiring chemotherapy
DCIS or inflammatory breast cancer

Population:
Number of patients = 405, mean age = 62 years.
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Interventions:

Intervention (n = 171): Computer software called Adjuvant! a decision guide that provides
estimates of outcomes with or without adjuvant therapy (AT). This program produces coloured
graphs of 10-year outcomes expected depending on intervention chosen i.e. surgery,
chemotherapy, endocrine therapy or combined chemo- and endocrine therapy.

Outcomes present as risk reductions talking into account the individual's disease and the known
effects of the particular therapy. Estimates of prognosis are based on the Surveillance
Epidemiology and End Results Registry outcomes (produced in the USA). Estimates of efficacy
are obtained from the Early Breast Cancer Trialist's Collaborative Group RCT results.

Comparator (n = 234): Information leaflet based on several common informational pamphlets and
providing general information about adjuvant therapy, rationale and treatment options. It
contained no numeric information but was presented in the same colours and format as the
intervention.

Physician's practices were stratified (community or academic) and then randomised to receive
the intervention or comparator which was then given to the patient by the physician at the first
post-surgical oncology consultation. All patients had side effects discussed with them by the

physician as part of a normal procedure which included history taking and clinical examination.

Outcomes:

To determine if patients, having seen a numerical estimate of the benefit of a particular
treatment, would make different decisions than patients who had received only a pamphlet. The
measure of patient preferences was obtained using the Decision Making Preference
Questionnaire (DMPQ). This categorised the outcomes as (a) physician makes the decision (b)
patient makes the decision or (c) the decision making is shared.

To determine if the patients disease stage would influence their decision making.

Follow up:
Both patients and physicians were asked to complete questionnaires in order to rate their
experience with the intervention.

Patient records were checked after 3 months to determine which intervention the patients were
receiving.

Results:
43.7% patients received care in the community and 56.3% received care in an academic setting.

176 patients chose hormonal treatment only

107 patients chose combined hormone and chemotherapy

68 patients chose chemotherapy only

54 patients chose not to take adjuvant therapy of any type

Options chosen were not statistically different between intervention and comparator arms (P =
0.6)

Influence of disease stage: intervention vs comparator
Node —ve, treatment = 76.1% vs 85.5%

Node —ve, no treatment = 23.9% vs 14.5% (P = 0.06)
Node +ve, treatment = 97.8% vs 98.2%

Node +ve, no treatment = 2.2% vs 1.8% (P = 1.0)

Node —ve, hormonal therapy = 49.3% vs 40.2%

Node —ve, no hormonal therapy = 50.7% vs 59.8% (P = 0.8)
Node +ve, hormonal therapy = 69.6% vs 88.9%

Node +ve, no hormonal therapy = 30.4% vs 11.1% (P = 0.008)

Node —ve, chemotherapy = 89.4% vs 88.0%
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Node —ve, no chemotherapy = 10.6% vs 12.0% (P = 0.8)
Node +ve, chemotherapy = 51.1% vs 38.9%
Node +ve, no chemotherapy = 48.9% vs 61.1% (P = 0.2)

Bivariate analysis:

Patients who did not choose to take adjuvant therapy:

(1) tended to prefer the role of primary decision maker whereas patients who did take adjuvant
therapy tended to prefer shared decision making with their physician (P=0.01).

(2) were more likely to have been treated in the academic setting than in the community
(P<0.0001).

(3) mainly had node —ve, smaller (< 2cm) tumours (P = 0.003).

Multivariate analysis:

Patients were less likely to take adjuvant therapy:

(1) if they had received the DA (OR = 0.32 P=0.02)

(2) if they preferred to take a more autonomous role in decision making vs sharing the decision
making (OR = 2.38) or letting the physician decide (OR = 1.83 P = 0.02)

(3) if they had smaller tumours (OR = 0.12 P =0.02)

(4) if they had no positive nodes (OR = 0.11 P < 0.0001)

(5) if they had estrogen receptor +ve tumours (OR = 2.5 P = 0.009)

(6) if they had gone through the menopause (OR = 4.63 P = 0.02).

Patients that had received the DA found it more helpful and more influential on decisions made.
54.5% patients in this group gave it the highest rating compared with 34.4% of the control group's
who rated the pampbhlet similarly. 59% of patients in the intervention group rated the DA as either
'helpful' or 'very helpful' compared to 38.7% of control patients.

General comments:

This paper describes a RCT comparing a computer decision aid (DA) against a pamphlet. Both
were designed to assist patients in deciding what adjuvant treatment, if any, would give the most
benefit to them based on their clinical data and epidemiological statistics. The trial was
conducted from 1998 to 2001 at 14 GP practices in the USA.

This paper was included in the review since some of the patients had stage Ill breast cancer.

An analysis of patient characteristics between arms showed that there were more patients from
minority groups in the treatment arm but there no significant differences between arms in respect
of education, income, disease state or insurance cover (USA). There were more female doctors
in the intervention group practices (43% vs 23%).

Statistical analyses (Kendall's tau-b, Fisher Exact, median test, logistic regression) explored
bivariate relationships between the decision whether or not to take the treatment and
independent variables.

Note that the physician's practices were randomised but patients were not. This means that
patient data would have been analysed in clusters from each practice and for this reason this
variable was considered as a random effect whilst all others were considered fixed.

Analyses which refer to income and the likelihood to take or not to take adjuvant therapy are
omitted here since expense is unlikely to be a factor for patients in the UK.

Integrating the probability of side effects from treatment into this model may have changed the
outcomes.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.
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3.1.2 Information tools

Short summary

The evidence on patient information comprised one systematic review (Gaston and Mitchell,
2005) and five RCTs (Winzelberg et al., 2003, Jones et al., 2006, Williams and Schreier, 2005,
Aranda et al., 2006 and Walker and Podbilewicz-Schuller, 2005). RCT evidence focused broadly
on person to person interventions, written information or audiovisual aids.

The review (Gaston and Mitchell, 2005) found that patients with advanced disease often required
as much information from their clinician as patients with early breast cancer but the desire for
involvement with treatment decisions sometimes declined as disease progressed. The review
found consultation tapes to be effective but general information tapes, although well received,
occasionally caused confusion. Written information was only effective if pitched at the appropriate
educational level for the patient. Question prompt sheets were useful and resulted in better
consultations whilst giving the patient written information to take home improved communication
with the family.

A web-based support group significantly reduced levels of depression, stress and anxiety in users
when compared with controls. However, a nurse-led intervention of active listening, empathy and
support together with provision of information cards tailored to the patient’s need and coaching in
self-care, stress reduction and communication was only effective for women with high initial
psychological needs.

Information booklets supplemented by a patient’s own clinical information were thought more
likely to tell the patient something new and were considered less limited in scope when compared
to a generic booklet. Patients found an automatically selected range of breast cancer literature
more informative and less overwhelming than a number of self-selected booklets chosen from a
computer generated list.

An audio tape of education about exercise and relaxation as a means to combat anxiety, fatigue
and sleep problems associated with chemotherapy, together with a self-care diary, reduced the
increase in patient-reported anxiety as treatment progressed when compared with standard care.
A videotape plus a list of basic questions to be asked at a multi-disciplinary team consultation,
when added to standard written information, made no significant impact on depression, patient
anxiety, quality of life or feelings of helplessness/hopelessness.

PICO question
POPULATION INTERVENTION COMPARISON OUTCOME

Individuals with Information tools for e Standard care e Knowledge

advanced breast example DVD, written e Each vs each other | e Satisfaction with

cancer material, face to face decision made
meetings (such as e Empowerment
contact with other breast ¢ Treatment pathway
cancer patients, or changed
support groups), * Satisfaction with
courses, audio, video, process of making
websites, interactive and decision
the more usual static e Reduction in
types, nurse specialist or anxiety, regret
other MDT member) depreséion ’

e QOL

e Overall survival
NB The search strategy developed from this PICO table and used to search the literature for this question can be found
in Appendix A
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Full evidence statement

This evidence base consists of one systematic review from Australia and four RCTs, three of
which are from the USA and only one from the UK. None of the papers dealt specifically with
advanced breast cancer patients and this is likely to affect the applicability of the data to the
population of interest.

There is little consistency between papers since each study looks at a different information
source. However, these tended to be generally well received by the participants and were
effective to some degree in allaying anxiety and depression. None of the papers included a long
follow-up period and so it was not possible to determine if overall survival or changes to the
treatment pathway were affected as a result of exposure to the interventions.

The systematic review (Gaston and Mitchell, 2005) was appraised because, although not a high
quality paper, it dealt with patients who had advanced cancers, many of which were probably of
the breast, and examined information giving as well as broader issues of patient involvement in
decision making. The authors reviewed 47 papers, including controlled, uncontrolled and
descriptive studies but rejected non-English papers and those of lesser quality (<2 on Jadad
scale). The total patient number of the included studies was over nine thousand.

The main conclusions from this work are that patients with advanced cancer often have as much
of a requirement for information from their clinician as early cancer patients do but that the desire
for involvement with treatment decisions may decline as their disease progresses. The majority of
patients in palliative care wished to be involved in decision-making to some degree but follow-up
studies showed that in reality this had not happened for many of them, an outcome that
negatively correlated with feelings of satisfaction.

Many patients misunderstood the extent of their disease, the prognosis or the aim of their therapy
or were ill-informed or had forgotten or rejected the content of the information that they had
received. The lack of understanding may have arisen because clinicians had not given the patient
sufficient information due to constraints on their time or from a desire to protect patients from bad
news. Although this was counter intuitive to the authors, there was no evidence that giving
patients more information, even about a poor prognosis, and involving them in the management
of their disease destroyed hope - rather it empowered the patient and even reduced their anxiety
levels in some cases.

When specific interventions were reviewed it was found that consultation tapes had increased the
patients’ knowledge and had given them more satisfaction with their clinical appointments.
General information tapes were not so well received and occasionally caused confusion amongst
some groups. However well informed patients were by tapes, their overall satisfaction or quality of
life was not improved but this was still a preferred medium compared with written materials.
Information in pamphlets or brochures was only effective when pitched at or below the
educational level of the target audience.

Question prompt sheets, either generalised or personalised to the patient, were effective,
especially when computerised, and led to an increase in enquiries from patients about their
prognosis. Even though clinicians expressed concerns about this outcome, the consultations
actually became more effective, did not take any longer and did not adversely affect the patients’
anxiety levels. Written materials provided to the patient to take home with them were considered
to be very beneficial and increased communication between the patient, family and friends which
in turn helped to facilitate better emotional and practical support. The benefits of personalised
information provisions might have to be balanced against the possible increase in workload to the
clinician.
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The RCTs reported on outcomes for four different interventions: a web-based support group
(Winzelberg et al., 2003), a video presentation (Walker and Podbilewicz-Schuller, 2005), an
audiotape and self care diary (Williams and Schreier, 2005) and printed information booklets
(Jones et al., 2006)

Winzelberg et al. (2003) reported on a 12 week, structured, web-based support group called
‘Bosom Buddies’ to which 36 women were subscribed. The group was moderated by a mental
health professional that directed participants to the selected subject matter but did not offer
medical opinions except in an emergency. The subjects under discussion included different
elements of the patient pathway and also provided information in some cases. A comparator
group received no intervention but were all on a waiting list to join the Bosom Buddies group. The
outcomes mainly centred on psychosocial issues such as dealing with family and friends, coping
strategies, romance and sexuality etc. However, this study was appraised since there was an
element of information-giving to patients and from which they may have derived some benefit.
The response to the intervention was measured on many accepted scales including those for
anxiety, post-traumatic stress, depression and perceived stress. In addition, the participants
completed a questionnaire about their impressions of the support group and how it had helped
them.

At the close of the study, the intervention group scored significantly less on measures of
depression, post-traumatic stress and anxiety but were no different from the comparator group in
all other outcomes. The group was popular with 55% of participants rating it as being of great
value for getting advice.

Jones et al. (2006) presented a complex RCT of 400 UK patients randomised to receive one of
three interventions (or their individual comparators): General information in the form of
CancerBACUP booklets with or without personalised information from patient’s case files;
Information chosen by the patients from a prepared list on a computer at the oncology centre or
an enhanced volume of written material without computer access; Additional anxiety
management advice or none. The eight possible combinations of intervention were tested by
follow-up patient questionnaires to assess their influence on anxiety and depression, requirement
for social support and to understand information needs.

The findings were complex but, briefly, patients who selected their own written information most
commonly chose booklets on diet, understanding breast cancer, radiotherapy and complementary
therapy. Patients randomised to receive automatically selected reading, as opposed to patient
selected texts, found the content more useful and less overwhelming. Booklets with additional
personal information were preferred over general information as they were more likely to tell the
patient something she didn’t know and were also considered to be less limited in scope. No
particular arm scored any higher than the rest with respect to improving the patients’
understanding of cancer and by the end of the follow-up period most patients reported no change
(58%) or an improvement (34%) in their comprehension of the subject.

Patients who received booklets with personalised information were more likely to share the
contents with confidants either in or outside of their family and also considered that the
information had helped them to discuss their disease or its treatment with others. Unexpectedly,
however, this group also reported a higher level of negative interactions than those receiving
automatically selected reading material.

Williams and Schreier. (2005) presented data from a RCT of 71 breast cancer patients (most of
whom did not have stage Ill or IV disease) which assessed an audio tape of education about
exercise and relaxation as a means to combat anxiety, fatigue and sleep problems associated
with chemotherapy. The audio tape was accompanied by a self-care diary which included details
of appropriate self-care behaviours. The comparator group received standard education and care
which was also given to the intervention group. At baseline and after 1 month and 3 months,
participants completed questionnaires to assess the outcomes of interest and also to rate the
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efficacy of the self-care behaviours and the frequency with which they were used. They were also
asked to report the number and severity of chemotherapy side effects that they had experienced.

Whilst patient-reported anxiety increased over time in both groups, the increase was significantly
greater in the comparator group. The intervention group reported the use of a much higher
number of self-care behaviours relating to anxiety and rated them all as being effective. However,
more women in the intervention group reported fatigue, although levels rose in both groups with
time and neither group used more self-care behaviours than the other. More women in the
comparator group reported problems with sleep and the severity of this problem increased for
both groups over time. Women in the intervention group did not find the self-care behaviours for
sleep problems effective with the one exception which related to ‘trying not to think about side
effects’. The groups did not differ in the number or severity of reported side effects.

Walker and Podbilewicz-Schuller, (2005) assessed a video presentation called ‘A Guide to Your
Visit’. This was a professionally produced film which portrayed a sequence of events representing
what the patient might experience on their first visit to a multi-disciplinary team (MDT). Careful
design of this product ensured that the more realistic ‘coping’ aspect of the patient’s experience,
rather than a mastery of the situation, was portrayed. To accompany this tape, patients were
supplied with written information and a list of basic questions which they might wish to ask the
MDT. A comparator group received this same written information but no video and no list of
questions. Ten days after their clinic visit participants reported the outcomes by completing
several standard questionnaires to assess anxiety, depression, helplessness/hopelessness and
quality of life. These were compared with baseline responses which showed that there were no
fundamental differences between the two arms in terms of participation in decision making or
satisfaction with their appointment. There were some correlations between use of the video and
minority status, marriage status and mental health which all found in favour of the intervention.
Unfortunately this study only recruited relatively low numbers of participants such that sub-group
analyses of this type would be likely to have been underpowered.
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Evidence tables

Question: Effectiveness of information tools
Created by: Karen Francis on 22/05/2007

Gaston & Mitchell (2005)

Design: Systematic review of RCTs (therapy), evidence level: 1-
Country: Australia

Inclusion criteria:
Key terms: advanced cancer, oncology, palliative, decision-making, patient participation.

Included papers:

Articles concerning adults

Full text

English language

RCTs

Uncontrolled and descriptive studies

47 papers were reviewed and divided into four themes: Patient preference for involvement;
Patient knowledge of diagnosis, Prognosis and aims of treatment; Improving participation in
treatment decisions; Interventions to improve information giving.

Exclusion criteria:
Excluded papers :
Papers of quality <2 on the Jadad scale

Population:

Interventions:

Information sources and decision aids included: audio recording of consultation, individual patient
summary, consultation tape, videotape of treatment information, booklet, computer programme,
decision cards, decision board, question prompt list.

Outcomes:

Patient preference for involvement

Patient knowledge of diagnosis, prognosis and treatment
Improved participation in treatment decisions
Interventions to improve information giving.

Follow up:
Details of follow-up and loss to follow-up are given.

Results:

What do patients want?

Advanced cancer patients demonstrated the same desire for information on their cancer as early
cancer patients. Being informed gave a sense of control. Two third of patients in palliative care
wished to be involved to some degree. The preference for involvement decreases with disease
progression. Those patients who had been actively involved scored much less on a
hopelessness scale.

Only a third of patients achieved a match between their perceived and achieved roles in the
decision-making process. Role match was correlated with satisfaction.

Are patients adequately informed?

Studies revealed a widespread misunderstanding by the patient of the extent of disease,
prognosis or the aims of the treatment. Patients had not, in many cases, been offered an
alternative of supportive care as opposed to active treatment. The reasons for this lack of
understanding might have resulted from poor information provision by the physician due to time
constraints, poor consultation style or a well-meaning intention to protect the patient from bad
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news. Alternatively, some patients may have misunderstood, forgotten or rejected the
information.

Interventions to improve information giving

Consultation tapes have been well received by various patient groups and have been shown to
have a small but measurable improvement on knowledge and satisfaction with the encounter, an
effect that might be age related. Tapes about cancer information in general were not so
successful and could even cause confusion amongst their target audience.

However, a breast cancer RCT showed that tapes, whilst increasing the perception of having
been well informed, did not affect overall satisfaction or quality of life. Tapes also compared well
against individual patient information delivered in a written format - the latter also increased the
clinician's workload considerably.

Written material must be appropriately pitched at the general population and the simplest books
on chemotherapy scored highest on all criteria.

There was no evidence that giving patients more information increased anxiety levels and may
even have improved them in some cases. However, again, the provision of written materials
could cause problems with time in busy oncology clinics. Take home materials were of great
benefit to patients who were then able to discuss issues with family and friends which facilitated
practical and emotional support.

Interventions to encourage participation

The question prompt sheet enables the patient to get the information that s/he needs and is more
personalised than standard aids, being more useful when endorsed by a clinician. A
computerised version was very successful in a study of breast cancer patients.

Use of a prompt sheet has led to patients enquiring more about their prognosis, a situation that
doctors had feared would increase anxiety or even prolong consultations but which have not had
that effect and had instead made the consultation more effective.

General comments:

This paper describes a systematic review of the literature to identify studies that tested means of
improving patient participation in decision-making and information provision to patients with
advanced cancer (such that palliation, not cure, was the goal of treatment). This review is generic
but was included in the evidence base because of its relevance to advanced disease and the
probability that many of the population were being treated for breast cancer. The total number of
patients in the included papers was 9,432.

Papers were identified from Pub Med (from 1966), Psycinfo (from 1967) and CINAHL (from
1982) - all up to 2003. Titles were reviewed by two authors with disagreement resolved by
consensus.

There are few details of methodology and little in the way of a description of the overall quality of
the included papers but each study is briefly summarised. No meta-analysis was conducted due
to the subject matter and the type of studies that were reviewed.

Authors conclude that:

(1) There is a need for patient information that might have been underestimated by doctors

(2) Concealing a prognosis from a patient might remove their ability to make informed decisions
about their treatment

(3) Doctors might overestimate the degree to which patients have understood the information that
they have been given

(4) Being informed gives patients a sense of control, reduces anxiety, improves compliance and
creates realistic expectations

(5) Patients preferences for involvement in decision-making should be assessed not assumed
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(6) Patients involvement with decision-making may change through the course of their disease
(7) Factors such as age, sex, educational level and cultural background are factors to be taken
into consideration when understanding the patient's desired role in decision-making

(8) Better information provision and giving opportunities to the patients to share in treatment
decisions may require a shift in attitudes of clinicians that are accustomed to the traditional,
paternalistic model of health care.

(9) Sensitive informing and involving of the patient may not necessarily destroy hope but rather
will involve the development of a more trusting co-operative attitude between patient and carer.

Jones et al. (2006)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United Kingdom

Inclusion criteria:
874 patients identified from outpatient appointment diaries as starting radiotherapy treatment for
breast, prostate, cervical, or laryngeal cancer.

Exclusion criteria:

Receiving palliative care

Severe pain

Symptoms causing distress

Cancer at other sites

Receiving treatment for psychological or psychiatric problems
Visual or mental handicap

Case notes being unavailable, ambiguous or illegible.

Population:
Number of patients = 400, age range 28 to 82 years, mean age = 59 years, median age =
61years.

Interventions:
Participants were randomised to 8 groups defined by the three binary factors under study.
Patients received either:

(a) General information from CancerBACUP (booklets: 'Understanding Radiotherapy’, 'Diet and
the Cancer Patient' and an appropriate cancer-specific booklet e.g. 'Understanding Breast
Cancer') vs booklets plus additional personalised information, including data from patient's
medical records

(b) Information chosen interactively by patients themselves using a computer at the oncology
centre vs a larger volume of material (40-47 sections) in booklets produced automatically but with
no computer access

(c) Additional anxiety management advice (an extra set of pages with self help advice based on
work in cognitive behaviour therapy for anxiety) vs none

Patients randomised to receive general information and who could select information interactively
could choose sections from the above three booklets and from three further CancerBACUP
booklets ('Cancer and Complementary Therapies', 'Feeling Better Controlling Pain', and
'Sexuality and Cancer'). Patients were allowed to choose up to 10 sections from a menu.

Patients randomised to receive personalised information and who could select information
interactively could choose topics from their medical record such as 'Problem list', "Treatment list',
or 'Your cancer'.

For the patients who chose information interactively, sections chosen were recorded, and
whether they required help with the computer, or whether they used the computer mouse or the
touch screen.

Outcomes:
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Identification of information needs (content and format)
Social support requirement , measured by Helgeson's social support questionnaire (HSSQ)

Anxiety and Depression levels, measured by hospital anxiety and depression scale (HADS)

Follow up:
Patients were sent follow-up questionnaires after 3 months including HSSQ, HADS and
questions about their use and opinions of the booklets and reported understanding of cancer.

348/400 patients completed follow-up.

Results:

For the 199 participants who interactively selected information the average time spent using the
computer (including explanation given by the researcher) was 9 minutes (range: 2-30). A third
required help in using the computer; two thirds chose to use the touch screen, and a third used
the mouse. Of the 82 (43%) patients who had not used a computer before, only two chose to use
the mouse. The researcher operated the computer for four people. On average, patients chose
eight sections (range 0-10); there was no difference by intervention or other factors.

The areas of information selected by BC participants (n=65) included:

From 'Diet and Cancer Patients': 'healthy eating' (n=23)

From 'Understanding Breast Cancer': 'possible causes' (n=21), 'living with surgery' (n=17)
From 'Understanding Radiotherapy: 'side effects' (n=19), 'general tips' (n=19), why prescribed'
(n=18)

From Cancer and Complementary Therapies': 'feelings' (n=17)

3 month follow up:

Patient opinions of booklets and perceived understanding:

The booklets produced automatically, which were larger than those produced interactively by
patients, were more likely to be found useful and to tell the patient something new and less likely
to be seen as too limited, but they were also more likely to overwhelm some patients than the
booklets produced interactively.

The booklets with personalised information were more likely than those with only general
information to tell the patient something new. The patients given automatically produced booklets
had higher overall satisfaction scores than those who produced their booklets interactively.

When asked to rate their current understanding of their cancer, 26 (8%) rated it less than they
had done at recruitment, 188 (58%) rated it the same, and 110 (34%) rated it better, but there
was no difference by any of the intervention factors.

113 participants (35%) made positive comments about the booklets and 38 (12%) made negative
comments

Patients with personalised booklets were more likely to mention the relevance of the information
than those given only general information (41% v 15%; X% =9.3, 1df; P = 0.002)

Use of the booklets with others:

Compared with patients having general information only, patients with personalised information
were more likely to show their booklets to their confidant (85% v 70%; Chi squared = 10.1, 1df; P
= 0.001), to someone else in the household (32% v 19%; Chi Squared 2 = 6.8, 1df; P = 0.009)
and to someone outside the household (33% v 22%; Chi squared = 4.3, 1df; P = 0.04). There
was no difference for the other two intervention factors. Those with personalised information
were more likely than those with general information only to think that it helped in discussing their
cancer or its treatment (80% v 65%; Chi squared = 4.2, 1df; P = 0.04).
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Changes in social support:

Patients' social support scores showed a considerable range of changes from baseline to follow-
up:

Informational support ranged from - 12 to 12; Emotional support from - 10 to 7; Instrumental
support from - 8 to 7 and Negative interactions from - 11 to 22.

There were some unexpected differences by the intervention factors among patients who had
shown their booklets to their confidant. The negative interactions scale showed 42% of patients
with personalised information deteriorated, compared with only 24% of those with general
information only.

Patients who were given anxiety management advice were more likely to have deteriorated on
the instrumental support scale than those not given the advice (27% v 13%).

Changes in anxiety and depression:
At follow-up, 145 patients (45%) had improved anxiety scores.

General comments:

This paper was included because the majority of patients in this study were women, 262 (68%) of
whom had BC but of grade unknown. The aim of the study was to explore a hypothesis that
different methods of selecting and printing information for cancer patients could improve
emotional support and wellbeing.

At recruitment, patients were given a questionnaire to complete at home. The results indicated
that there was no difference between the intervention groups in terms of anxiety, depression,
social support, age, sex, or length of diagnosis.

Of the patients who answered the questions, 326/375 (87%) were satisfied or very satisfied with
the cancer information they had already received, 231/373 (62%) had read at least one
CancerBACUP booklet. Only 52/382 (14%) had obtained health information themselves from the
internet, but 67 (18%) had been given information from the internet by someone else, and 164
(43%) had never used a computer before.

An error in the randomisation envelopes resulted in the misallocation of one patient, with one of
the eight groups having 51 patients and another only 49.

Walker and Podbilewicz-Schuller (2005)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United States

Inclusion criteria:
Age over 18 years
Scheduled to be seen at the MDT clinic for treatment evaluation.

Exclusion criteria:

Previous attendance at the participating MDT clinic
Obvious cognitive impairment

Inability to read and write English.

Population:
Number of patients = 79.

Interventions:

Intervention:

A video presentation of 19 minutes duration called A Guide to Your Visit. This was produced for
the study by a professional multimedia company and portrayed the typical sequence of events
which the patient might experience during their clinic appointment. The patients in the video are
shown to be coping with, rather than mastering, their situation as it was believed that this would
model manageable levels of stress as normal. Viewers received specific advice about how to
make the most of their clinic appointment and are provided with basic questions which they might
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wish to ask their doctors.

Comparator:

Patients received a two-page description of the events and professional disciplines of the
personnel who would be involved in their appointment. The material was based on that used in
the video and was intended to briefly summarise the same information but did not include the
suggested questions that they might want to ask.

Ten days after their clinic visit patients from both arms of the study received a questionnaire
which was to be returned to the clinic.

Outcomes:

Outcomes were self-reported rather than assessed by a professional. The primary outcomes
included measures of distress, quality of life (QOL) and secondary outcomes included patient
satisfaction, informational preparedness and participation in decision making.

(1) State-Trait Anxiety Inventory (STAI): global measure of state anxiety, apprehension, tension,
nervousness and worry. 20-item state section used.

(2) Centre for Epidemiological Studies Depression Scale (CES-D): 20-item self reported measure
to assess depressive symptoms

(3) Mini-Mental Adjustment to Cancer scale (Mini-MAC): self-reported questionnaire of 29 items
rated on a 4-point Likert scale. 8-point helpless/hopeless subscale only used.

(4) Functional Assessment of Cancer Therapy - General Measures (FACT-G): Quality of life
measured with 27 items. This was administered at follow-up.

Distress measures were administered at baseline and follow-up so that baseline emotional
distress could be controlled.

Follow-up assessment included a 16-point questionnaire which asked about the clinic
appointment and the intervention. Answers were graded on two 7-point Likert scales.

Follow up:
Baseline data were collected at the authors' institution whilst follow-up data were collected by
mail.

6 patients in the intervention arm and 7 patients in the control arm were lost to follow-up.
Additionally, 3 patients in the control arm were excluded from analysis because of an allocation
error.

Results:
Video group mean age = 52.4 years (SD 8.6)
Pamphlet mean age =58.1 years (SD 10.1)

Authors state the following statistically significant findings:

Unmarried patients in the intervention group (n=13) were less distressed at follow-up than those
in the comparator group (n=12) (authors suggest that the video compensated for the lower level
of social support available to unmarried patients).

Patients in the intervention group with a history of mental health treatment (n=24) had a better
overall QOL than those from the comparator group (n=20) (authors suggest that the video buffers
against vulnerability conveyed by having such a history).

Patients of minority status in the intervention group (n=4) had greater overall satisfaction with the
clinic appointment compared with those from the comparator group (n=10).

The authors state that the main positive effects of the intervention were: satisfaction with
orientation controlling for baseline fatalism (P=0.05), patient information controlling for education
(P=0.05) and readiness to ask questions (P=0.05).
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There were no significant differences between the two arms in terms of participation in treatment
decision-making, satisfaction with the overall MDT appointment.

General comments:

This paper describes a RCT that compared the use of a video presentation with a pamphlet, both
of which aim to prepare recently diagnosed breast cancer patients scheduled for evaluation and
treatment planning. Authors hypothesised that the intervention might lead the patients to be less
distressed, have a higher QOL, have satisfaction with their clinic visit and enjoy greater
participation.

Participants were enrolled between July 2000 and January 2002 after being selected from the
clinic schedule and approached by a research assistant over the telephone. The preliminary
interview took place with the patient one hour before their scheduled clinic appointment at which
point their allocation to treatment or comparator group was revealed to them and to the
researcher, hence both were un-blinded. Random assignment was based on a computer
generated allocation sequence which was developed by the principal investigator.

Patient demographics were self reported and clinical records were used to confirm cancer
staging. There were 15/42 patients with stage Il-IV breast cancer.

The total patient number was low and the sub-group analyses therefore significantly
underpowered to allow the authors' conclusions much validity. Rather, it seems that, with a few
exceptions (which in themselves come very close to non-significance) the intervention was
ineffective in most respecits.

Williams and Schreier (2005)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States, setting: Tertiary care

Inclusion criteria:

Women aged over 18 years

Newly diagnosed with breast cancer

Receiving intravenous chemotherapy

English speaking

Capable of hearing normal conversation

Oriented to time, place and person

Living in a community setting

KPS >70%

Not undergoing therapy other than chemotherapy

Exclusion criteria:
None stated

Population:
Number of patients = 71, age range 30 to 74 years, mean age = 50 years.

Interventions:

Intervention (n=38):

A 20 minute audiotape consisting of education about exercise and relaxation as means to
combat anxiety, fatigue and sleep problems associated with chemotherapy. The transcript was
based on prior research studies and written at the (USA) 5th grade educational level to ensure
comprehension even amongst those of lower literacy. Patients were instructed to listen to the
tape 12-24hours before the start of chemotherapy and as often as desired throughout. The tape
was played to patients during their first visit and opportunity was given for discussion about the
contents.

The audio tape was accompanied by a written self-care diary (SCD) of 3-17 self care behaviours
(SCB) composed at the same or a lower educational level.
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Standard education and care as for the comparator group (see below).

Comparator (n=33):

Standard education and care given to all chemotherapy patients. Education consisted of verbal
instruction of potential side effects given by medical staff at the time of treatment. Patients were
also given American Cancer Society literature relating to their treatment.

Outcomes:
Side effects: patients were asked how many side effects (fatigue, anxiety and sleep disturbance)
they'd experienced and to rate them on a scale from 1 (not severe) to 7 (extremely severe).

Average score for the number and efficacy of SCB used.

State-Trait Anxiety Scale (STAI): patients were asked to complete this 40 item inventory that
measures apprehension, tension, nervousness and worry on a 4-point Likert scale (1 = low
anxiety, 4 = high anxiety). For each patient low trait anxiety was classed as a score of 49 or lower
and high anxiety as 50 or more.

Follow up:
Subjects were interviewed (by the same interviewer) three times by telephone before treatment,
1 month later and after 3 months.

1st interview: demographic details obtained, 1st STAI scores (trait and state) calculated, pre-test
on knowledge of SCBs

2nd interview: Completion of 1st SCD and 2nd STAI (state)

3rd interview: Completion of 2nd SCD, 3rd STAI (state) and post-test knowledge of
chemotherapy side effects.

Results:

Anxiety:

In both 1st and 2nd SCDs, patients in the control group reported higher anxiety and the severity
ratings increased for both groups over time.

Severity of anxiety recorded in the 1st SCD correlated (Pearson's test) with the 2nd STAI and the
2nd SCD correlated with the 3rd STAI.

There was a significant difference in the mean number of SCBs used for anxiety in the 1st SCD -
the intervention group reported more SCBs and higher effectiveness for all behaviours. In the
2nd SCD there was no significant difference between the groups in the number of SCBs used for
anxiety.

In the 1st SCD more women in the intervention than comparator group reported used the
recommended SCBs for anxiety and reported more effectiveness for all the behaviours.

Fatigue:
A higher proportion of women in the intervention than comparator group reported fatigue and the
severity rate increased from the 1st to the 2nd SCD for both groups.

In the 1st SCD there was no significant difference between arms in the frequency of the SCBs
used for fatigue. Both groups increased the use of exercise, other activities and caffeine intake
between the 1st and 2nd SCDs (nsd)

Sleep disturbance:
More women in the control than intervention group reported difficulty in sleeping but the severity
increased for both arms from 1st to 2nd SCD.

In the experimental group more patients used the SCB for sleep problems at the 2nd compared
with the 1st SCD but reported less effectiveness for all behaviours except 'trying not to think
about the side effect'. Symptom severity increased over time for all patients.
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There was no significant difference between arms in any side effects: anxiety fatigue or sleep
disturbances. Women showed an increase over time in their knowledge of side effects and the
basic behaviours to manage them but there was wide variation in compliance with using the
intervention. The median rating of usefulness on a 1-10 scale was 8. The most useful items were
reported to be information on anxiety, stress, nausea and vomiting, sore mouth and fatigue.

General comments:

This paper describes a RCT which tests an educational audiotape regarding side effects of
chemotherapy. This was based on self-care deficit nursing theory (Orem 1995) and a
modification of an existing SCD (Nail 1991).

Patients were randomised into two groups but there are no details on blinding allocation or
randomisation methodology hence the possibilities of bias exist. Authors stated that there were
no significant differences in any baseline demographic variable between the arms.

4/33 patients in the control group and 3/38 in the intervention group had stage IlI/IV breast
cancer. Nearly half of the patients were African-Americans.

Statistical analysis included repeated measures ANOVA for side effects.

Winzelberg et al. (2003)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:

Females receiving a diagnosis of breast cancer within previous 32 months
No suicidal intent

Living in California

Being able to communicate in written English

Exclusion criteria:
None stated

Population:
Number of patients = 72, age range 30 to 69 years, mean age = 50 years.

Interventions:

Intervention (n=36):

12-week structured, web-based support group 'Bosom Buddies', moderated by a mental health
professional. Each week different subjects were proposed for discussion: (1) introduction (2)
getting to know you (information provided on coping with painful emotions) (3) difficult emotions
(4) medical team (information provided about how to get more help from physicians, nurses etc)
(5) uncertainty and helplessness (information provided about why such feelings arise and
strategies for coping) (6) self and body image (7) romance and sexuality (8) family (9) friends
(information given about how to seek help from friends and co-workers) (10) fear of recurrence
(11) meaning of life (12) closure.

Comparator (n=36):
Patients were on a waiting list.

Outcomes:
To determine if women who participated in an online support group would report improved
psychological coping skills and decreased distress when compared with control subjects.

Primary measures:

(1) Centre for Epidemiological Studies Depression Scale (CES-D): 20-item self reported measure
to assess depressive symptoms (cut-off score = 16)

(2) Post-Traumatic Stress Disorder Checklist - Civilian version (PCL-C): 17-item self reported
measure of PTSD used previously with cancer survivors. Assessed on a 5-point Likert scale of
how much each symptom has disturbed the patient.
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(3) State-Trait Anxiety Scale (STAI): global measure of state anxiety, measuring feelings of
apprehension, tension, nervousness and worry rated on a 4-point Likert scale.

(4) The Perceived Stress Scale (PSS): 14-item self reported measure of perceived stress during
the previous months. Assessed on a 5-point Likert scale.

Secondary measures:

(1) Cancer Behaviour Inventory (CBI): 51 items on 6 subscales. Perceived ability to implement
cognitive behavioural strategies for coping with cancer as a serious illness.

(2) Mini-Mental Adjustment to Cancer scale (Mini-MAC): self-reported questionnaire of 29 items
rated on a 4-point Likert scale. To assess the specific ways of responding to cancer. Frequently
used with breast cancer patients according to the authors. 5 subscales used: fighting spirit,
helpless/hopeless, anxious preoccupation, denial and fatalism.

Group experience:
A 9 item questionnaire designed to assess the intervention i.e. the group experience. Rated on a
4-point Likert scale.

Follow up:
N/A

Results:
There were no baseline differences between patient characteristics in the two arms on any
measure.

Effect size [measuring the degree to which the two arms differ where a small effect = 0.1,
medium effect = 0.3 and large effect = 0.5. This scale is from -1 (maximum negative effect) to +1
(maximum positive effect) and 0 no effect]:

CES-D = 0.54 (P<0.01)

PCL-C = 0.45 (P<0.01)

STAI = 0.37 (P<0.05)

PSS =-0.05 (nsd)

CBI (nsd):

Seeking support = 0.15

Seeking understanding = 0.11

Coping = 0.04

Affect regulation = 0.07

Positive attitude = -0.28

Activity/independence = 0.13

Mini-MAC (nsd):

Helpless/hopeless = 0.08

Anxious preoccupation = 0

Fighting spirit = -0.32

Cognitive avoidance = 0.14

Fatalism = 0.03

All secondary outcomes proved not to be significantly different between the intervention and
comparator groups.

Patients evaluation of the group experience (proportion reporting 'a lot' or 'great deal'):
Getting support and encouragement = 65%

Helping others = 56%

Learning problems are not unique = 56%

Developing new friendships = 63%

Getting advice = 55%

Expressing true feelings = 65%

Modelling self after group participants = 30

Confronting difficult problems and fears = 44

Discussing sexual concerns = 44
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General comments:

This paper describes a RCT of an internet support group for women with breast cancer. Although
the intent and outcomes were mainly psychosocial support, this paper was included because the
intervention also provided a means of information provision which participants rated as being of
great value.

Participants were recruited through public service announcements, newspapers and flyers
distributed to oncology offices. The inclusion criteria and demographics were self reported -
clinical data were not collected or validated with physicians. The summaries of patient
characteristics might therefore be inaccurate.

At baseline, a third of patients overall were participating in other breast cancer support groups or
individual counselling. It is not stated whether or not these activities continued throughout the 12-
week study and no post-study data were collected on psychological interventions. It might be
difficult to determine if the intervention was responsible for the observed results i.e. lacking in
internal validity.

Once patients had completed online questionnaires they were randomly assigned to the
intervention or to the control group. Since there is no explanation of the process of randomisation
there is an obvious possibility of selection bias since the reviewers may have had access to the
participants' answers before allocating them to a group. At the end of the 12 weeks patients
repeated the questionnaires.

Communication was asynchronous. No medical or psychological interpretations or advice was
given by moderators despite the fact that they were appropriately trained. Experienced help was
offered in the event of a crisis.

Statistical analysis was very thorough and included testing the baseline differences between
intervention and control groups in other words, the effectiveness of the randomisation process,
examining the patient demographic in participants who had not completed the questionnaires and
comparing the intervention and comparator in terms of outcomes. Intention to treat analysis was
performed. Differences between arms were reported in terms of effect size using pre-and post-
study data from the questionnaires and a pooled standard deviation.

Authors conclude that the intervention demonstrated effectiveness in reducing patient scores of
depression, perceived stress and cancer-related trauma measures with moderate effect size.
However, contrary to expectation the intervention made no significant difference in terms of
measures of anxiety or in the general or specific aspects of coping with cancer.

This intervention would only be of value to people who own or have access to a computer and,
since some of the study participants were lent machines for the purpose, this underlines the fact
that this intervention would not be freely available to all breast cancer patients. Additionally, the
use of the intervention would require a degree of computer literacy, a condition which was not
addressed in this study.

Updated evidence (3.1.2)
Evidence Summary

One RCT (Aranda et al., 2006) compared a breast care nurse-led intervention of support and
information compared with a standard care control group. The intervention comprised a face to
face talk with the nurse who listened to concerns, assessed need, was empathic and who gave
coaching in self-care, stress reduction and communication. Follow-up was by telephone after 1
and 3 months. The authors found that the intervention may have been lacking in intensity since
generally QOL had not been improved or perceived need reduced. Sub-group analyses of a low
number of patients suggested that women with greater need may have derived a greater benefit
from the intervention.
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Reference

Aranda S., Schofield P., Weih L., Milne D., Yates P and Faulkner R (2006) Meeting the support
and information needs of women with advanced breast cancer: a randomised controlled trial. Br J
Cancer 95: 667-673

Evidence table

Question: Effectiveness of information tools
Created by: Karen Francis on 31/07/2008

Aranda et al. (2006)

Design: Randomised controlled trial (therapy). Evidence level: 2
Country: Australia

Inclusion criteria:

Women with a new diagnosis of advanced breast cancer or who had recurrent or progressive
disease in the previous 12 months

Aged = 18 years

Sufficient English for study requirements

Access to a telephone for follow-up

Verbal and written consent

Exclusion criteria:
None stated.

Population:
Number of patients = 105. Age range: 34 to 85 years. Median ages: 55-57 years

Interventions:

Intervention group (n=59):

[1] Face to face intervention occurred within 10 days of randomisation and comprised a 1 hour
session with a breast care nurse (BCN) in the company of a significant other. The session
comprised active listening on behalf of the nurse who offered empathy and support and
established the level of patient understanding. Patient needs were identified verbally and from
questionnaire responses. Coaching was given in self-care, stress reduction and communication
with realistic goals set in these areas. The session was concluded by summarising reviewing and
reinforcing key issues, making referrals and arranging follow-up.

[2] Information cards were given to the patient. These were concerned with self-care and
communication strategies and were evidence based. This material was accompanied by a
relaxation CD and a personal care plan relevant to the individual.

[3] A written summary of the meeting was provided to the treating physician and entered into the
patient’s medical record.

The BCN telephoned the patient 1 week after the intervention to determine progress and to
identify any remaining concerns, reinforce strategies discussed and prompt for new concerns.
More information cards were posted to the patient. Again the treating physician was informed of
the outcome in detail. Follow-up questionnaires were repeated after 1 and 3 months.

Control group (n=46): women received standard care including referral to a breast care nurse or
support nurse not connected with the study.

Outcomes:
Quality of life (QOL) and perceived needs of the patient (psychological, health, information,
physical & daily living, patient care & support and sexuality).

Follow up:
On enrolment a baseline questionnaire was completed and was repeated after 1 month and 3
months. This contained items concerning demography, Supportive Care Needs Survey (SCNS)
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and EORTC QLQ-30 quality of life assessment tool. Other patient data was obtained from
medical records.

72/105 women completed the 1 month follow-up (36 in each arm). At this point, 4 women had
died and 12 were lost to follow-up. 60/105 women completed the 3 month follow-up (30 in each
arm). At this point 5 women had died and 10 were lost to follow-up. The overall response rate
was therefore 71% and 63% for 1 and 3 month follow-up respectively.

The average time taken for the first part of the intervention was 59 minutes. The most common
concerns were related to family and treatment. Follow-up telephone calls lasted, on average, for
22 minutes. 36% of women reported using all the strategies suggested during their face to face
intervention.

Results:
At baseline, there was no significant difference between study arms in QOL or SCNS data overall
or from specific sub-groups. Over time QOL declined slightly overall.

No significant differences were found between the intervention and control groups either from the
SCNS data for from EORTC QLQ-30 sub group scores. However, when data were grouped
according to need, those women with high baseline needs (baseline scores > 50) gained a
significant advantage from the intervention compare with controls when measured by the
psychological needs sub-scale of SCNS (P = 0.026) (data not shown).

General comments:

This paper presents the findings from a randomised controlled trial comparing a nurse-led
intervention of support and information compared with a standard care control group. 172 women
were approached at four treatment centres in Australia and 105 entered the study, the remainder
declining to participate.

Patients were randomised by a sealed envelope method after initial baseline data had been
collected. The two treatment groups were similar in most respects although the intervention arm
had more patients receiving radiotherapy and more women in the control group had young
children.

The authors concluded that the intervention may have been lacking in intensity i.e. a higher
number of sessions may have had more effect. But generally QOL had not been improved or
perceived need reduced. Sub-group analyses of a low number of patients suggested that women
with greater need may have derived a greater benefit from the intervention.

Elements of this study do indicate sources of bias. The initial refusal by women with metastatic
breast cancer to be involved with this trial was, for some apparently, due to tiredness which
suggests that women with a poorer health state were not represented. In addition, this particular
study excluded rural and/or non-English speaking women.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.
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Chapter 4 — Systemic Disease-modifying Therapy

4.1 What is the choice of 1! line treatment for patients with metastatic
breast cancer, endocrine therapy or chemotherapy?

Short summary

Only one paper was appraised for this topic. A high quality systematic review (Wilcken et al.,
2006) examined ten RCTs of chemotherapy vs endocrine therapy, the most recent of which was
published in 1995 (even though Cochrane databases were searched as recently as October
2006).

Chemotherapy and endocrine therapy were equal in terms of overall survival but tumour
response was variable between studies. No data were presented for quality of life (QOL) or
adverse events but, in narrative form, the reviewers stated that in the majority of studies
chemotherapy had resulted in higher levels of toxicity (predominantly nausea, vomiting and
alopecia) but that it was not clear in which direction QOL had been affected as the results were
conflicting.

PICO question
POPULATION INTERVENTION COMPARISON OUTCOME
Individuals with Any conventional Any endocrine e Tumour response
metastatic breast chemotherapy therapy ¢ Time to progression
cancer e Time to treatment
failure

e OQverall survival

e Toxicity

e QOL

NB The search strategy developed from this PICO table and used to search the literature for this question can be found
in Appendix A

Full evidence statement

Only one paper was appraised for this topic. A high quality systematic review (Wilcken et al.
2006) examined ten RCTs of chemotherapy vs endocrine therapy, the most recent of which was
published in 1995 (even though Cochrane databases were searched as recently as October
2006). The definition of chemotherapy included any conventional cytotoxic chemotherapy with or
without colony stimulating factors but excluded cytokines, monoclonal antibodies and high-dose
chemotherapies requiring stem cell support. Endocrine therapies included anti-oestrogens,
oestrogens, androgens, aromatase inhibitors, progestagens and ovarian or adrenal ablations but
excluded corticosteroids when given alone.

The analysis for overall survival comprised 692 women and indicated that there was no significant
difference between chemotherapy and endocrine therapy (HR = 0.94 (95%CI: 0.79-1.12, P = 0.5).
Survival after one or two years was, similarly, not significantly different between comparators (HR
=1.03 (95%CI: 0.74-1.43) and HR = 0.98 (95%ClI: 0.72-1.34) respectively).

In terms of tumour response to treatment (n = 817 patients), statistical analysis appeared to
favour endocrine therapy (RR = 1.25 (95%CI: 1.01-1.54, P = 0.04)) but since the two major
contributing studies presented findings in opposite directions, the between studies heterogeneity
was significant and hence this result should be viewed with caution. However, since the more up-
to-date chemotherapeutic and endocrine agents differ from those commonly used at the times
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when the included studies were published (i.e. pre-1995) these results may not accurately reflect
the comparison between modern regimes anyway. It was the reviewers' opinion that this might
cause the value of endocrine therapy in improving survival to have been underestimated.

No data were presented for quality of life or adverse events but, in narrative form, the reviewers
stated that in the majority of studies chemotherapy had resulted in higher levels of toxicity
(predominantly nausea, vomiting and alopecia) but that it was not clear in which direction QOL
had been affected as the results were conflicting.

The reviewers concluded that for women with MBC, in whom hormone receptors are present, a
policy of treating first with endocrine therapy rather than chemotherapy is recommended except in
the presence of rapidly progressive disease.

Reference

Wilcken N., Hornbuckle J and Ghersi D (2006) Chemotherapy alone versus endocrine therapy
alone for metastatic breast cancer. Cochrane Database of Systematic Reviews: Reviews.

Evidence table

Question: Endocrine therapy or chemotherapy as first line treatment?
Created by: Karen Francis on 22/05/2007

Wilcken et al. (2006)

Design: Systematic review of RCTs (therapy), evidence level: 1++
Country: Australia

Inclusion criteria:
Included studies:
Properly randomised (defined) controlled trials comparing chemotherapy with endocrine therapy

Included patients:
Women with MBC (not disease recurrence alone)

Exclusion criteria:
None stated

Population:

Interventions:

Chemotherapies

Included: Conventional cytotoxic chemotherapy with or without colony stimulating factors
Excluded: cytokines, monoclonal antibodies, high-dose chemotherapies requiring stem cell
support.

Endocrine therapies

Included: anti-oestrogens, oestrogens, androgens, aromatase inhibitors, progestagens, ovarian
or adrenal ablations

Excluded: corticosteroids given alone

Outcomes:
Primary: Overall survival (OS)

Secondary: Tumour response rate, quality of life (QOL), toxicity.

Follow up:
NA

Results:
Overall survival (n = 692):
When all studies were included HR = 0.94 (95%CI: 0.79-1.12, P= 0.5). There was no significant
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difference between chemotherapy and endocrine therapy. The P value for between studies
heterogeneity was 0.10 (I = 45.8%).

When one trial was excluded, because it was not clear if all patients had MBC, the analysis then
favoured endocrine therapy but did not reach S|gn|f|cance HR = 0.84 (95%CI: 0.70-1.02, P =
0.08). Between studies heterogeneity was reduced (I =0%; P = 0.69).

There was no significant difference between endocrine and chemotherapy in survival after 1 or 2
years: after 1 year HR = 1.03 (95%Cl: 0.74-1.43) and after 2 years HR 0.98 (95%Cl: 0.72-1.34).
Between studies heterogene|ty was significant for data at 12 months (I° = 58.8%; P = 0.03) but
not 24 months (I = 49.7%; P=0.08).

Tumour response (n = 817):

A pooled estimate of reported response rates showed a significant advantage for chemotherapy
RR = 1.25 (95%Cl: 1.01-1.54, P = 0.04) but between studies heterogeneity was significant (I° =
73.5%; P = 0.0009) and the two largest trials showed trends in opposite directions.

Toxicity and QOL

The review included no data on these outcomes but summarised findings in narrative form. The
reviewers reported that there was little in the way of information but that 6/7 trials mentioned
increased toxicity with chemotherapy (nausea, vomiting and alopecia). 3/7 trials mentioned QOL
and differed in their conclusion since one favoured chemotherapy, one endocrine therapy and
one finding no difference between them.

General comments:

This was a good quality Cochrane review of chemotherapy alone versus endocrine therapy for
MBC. The literature search identified ten suitable RCTs, most of which were dated (1963-1995)
and of low patient number (n = 50-226).

The reader was referred to the Cochrane Breast Group search methodology which is generally
used in such reviews and is acknowledged to be thorough and comprehensive. Papers for
inclusion were selected independently by two expert reviewers and quality assessment of each
study was undertaken by a third reviewer.

Hazard ratios and confidence intervals were constructed at 3 monthly intervals, either with data
taken from the published survival curves or obtained indirectly using established methods from
available summary statistics. Other data were extracted independently by the two reviewers and
a meta-analysis was undertaken. Planned sub-group analyses of prognostic factors were
abandoned due to the insufficient numbers of trials of adequate size.

The available evidence suggested that treating first with endocrine therapy (when receptors are
present) is associated with an inferior tumour response, similar overall survival, less toxicity and
an uncertain effect on QOL. However, since many trial participants were either hormone
unresponsive or were not tested the advantage of endocrine therapy may have been
underestimated.

The observed between-studies heterogeneity may have resulted from an uneven number of trial
participants being hormone responsive but this was speculative.

Since the more up-to-date chemotherapeutic and endocrine agents differ from those commonly
used at the times when the included studies were published, the results may not accurately
reflect the comparison between modern regimes. It is the reviewers' opinion that this might
further underestimate the value of endocrine therapy in improving survival.

The reviewers concluded that for women with MBC, in whom hormone receptors are present, a
policy of treating first with endocrine therapy rather than chemotherapy is recommended except
in the presence of rapidly progressive disease.
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[ There were no known conflicts of interest.

Health Economic Summary
The GDG did not consider this topic a health economic priority; therefore the cost-effectiveness
literature on this topic has not been reviewed.

4.2 What is the most effective hormone treatment for (1) women and (2)
men with metastatic breast cancer?

4.2.1 Women with metastatic breast cancer

Short summary

The evidence base for this topic comprises one guideline (Eisen et al., 2004), five systematic
reviews (Mauri et al., 2006; Gibson et al., 2007; Ferretti et al., 20086, Klijn et al., 2001 and Crump
et al., 1997), five RCTs (Chia et al. 2008, Mouridsen et al. 2007, Taylor et al., 1998, Klijn et al.,
2000 and Goss et al. 2007) a pooled analysis of RCT data (Howell et al., 2005) and a small, low
quality comparative study (Catania et al. 2007). The number of study participants exceeded
32,000 women, the majority of whom were post-menopausal with metastatic breast cancer. Most
of the papers were of moderate to high quality, although the guideline did review non-published
abstracts.

Pre-menopausal women with metastatic breast cancer experienced no significant difference in
tumour response or survival between ovarian ablation and tamoxifen as first-line therapy.
Atamestane and toremifine as first-line combination therapy resulted in similar tumour response
and survival compared with letrozole alone.

Fulvestrant and exemestane showed equivalent efficacy for women that had previously received
non-steroidal Als for the treatment of advanced breast cancer. However, the lack of a placebo
comparator meant that it was not possible to assess the true clinical activity of either agent.
Limited evidence also suggested that fulvestrant conferred short term benefit to heavily pre-
treated women with metastatic disease by postponing the requirement for chemotherapy. An
equivalence analysis of pooled data (Howell et al. 2005) from two trials showed that fulvestrant
and anastrozole were not significantly different from one another in their effects on overall
survival. Study participants given fulvestrant reported fewer incidences of joint pain.

Good evidence showed that there was significant clinical benefit, increased progression-free
survival and ~13% reduction in the risk of death with third generation Als compared with standard
endocrine therapy (the analyses included all treatment lines). No individual Al was better than
another in this regard. Very limited evidence suggested that there was no significant difference
between the Als and standard therapy in patient reported quality of life. However, more gastro-
intestinal symptoms and hot flushes were associated with Al therapy compared to standard
endocrine therapy but there were fewer reports of blood clots and vaginal bleeding.

A moderate quality systematic review (Klijn et al. 2001) and meta-analysis of data from four RCTs
(one unpublished) concluded that combination therapy with LHRH agonists, buserelin or
goserelin, combined with tamoxifen produced significant improvements in tumour response,
reduction in the risk of death (~22%) and disease progression (~30%) than LHRH agonist
monotherapy. Lack of methodological detail suggests caution in the interpretation of these
results.

One RCT (Klijn et al. 2000) compared buserelin alone versus tamoxifen alone versus the two
agents combined. Tumour response was not significantly different between combined and
monotherapies unless data from patients with stable disease for > 6 months was included. The
re-analysis showed a superior response for the combined therapy compared with tamoxifen but
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not LHRH. Combined therapy significantly improved actuarial survival at 5 and 7 years, together
with overall survival and progression-free survival compared with monotherapy with either
buserelin or tamoxifen.

A second RCT (Taylor et al. 1998) compared goserelin with surgical ovarian ablation
(ovariectomy). The authors found that the outcomes for tumour response, overall survival and
failure free survival were not significantly different between treatments and concluded that either
treatment could reasonably be offered to patients and their physicians. The study was terminated
prematurely due to poor accrual, believed to be because of the unwillingness of patients to be
randomised to the surgical arm.

PICO question

POPULATION INTERVENTION COMPARISON OUTCOME
Women with ¢ Aromatase Each with each e Timeto
metastatic breast inhibitors other progression
cancer e Fulvestrant e Overall survival

e Tamoxifen e Toxicity

e Progestagens e QOL

e Stilboestrol ¢ Response rate
e Testosterone

e QOvarian ablation

e LHRH agonists

NB The search strategy developed from this PICO table and used to search the literature for this question can be found
in Appendix A

Full evidence summary

The evidence base for this question comprises one guideline, five systematic reviews and three
RCTs. The total number of participants exceeds 28,000 and the majority of women were post-
menopausal and with metastatic breast cancer. Only the review examining the issue of ovarian
ablation versus tamoxifen included patients who were pre-menopausal. All the reviews were of
good quality.

Mauri et al. (2006) presented a high quality systematic review of 23 RCTs in which a total of
8,503 women participated. These women were described as having advanced breast cancer
(locally advanced, recurrent or metastatic disease). There were no inclusion/exclusion criteria
regarding existing endocrine or menopausal status The included studies compared all
generations of aromatase inhibitors (aminoglutethimide, formestane, fadrozole, vorozole,
letrozole, exemestane and anastrozole) with other endocrine therapies (tamoxifen, megestrol
acetate and medroxyprogesterone acetate).

The only data used in the meta-analysis related to overall survival and the results were presented
for each generation of aromatase inhibitor. This approach revealed that only the third generation
Als provided a statistically significant survival benefit (HR = 0.87 (95%ClI: 0.82-0.93) P<0.001)
and reduced mortality (HR = 0.91 (95%CI: 0.86-0.96) P = 0.001) when compared with standard
endocrine therapy. There was no significant between studies heterogeneity (I2 =5%). The
authors concluded that even in first line treatment of MBC this group of Als might be preferable to
tamoxifen.

This was a thorough, high standard analysis but which may have invited an element of bias by
excluding all but published, peer reviewed papers and by not formally scoring included studies for
quality. Whilst this may have led to an overestimation of benefit in favour of the intervention, the
lack of detail about intention-to-treat and cross-over effects within the included trials may conceal
a dilution of such benefit so that it would be hard to say that, if bias existed, it would favour the
intervention or comparator.
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Another very good quality systematic (Cochrane) review (Gibson et al, 2007) analysed data from
30 RCTs in which 10,054 women participated. The patient group included only post-menopausal
women with advanced or metastatic breast cancer but excluded those who only had locally
advanced disease. Aromatase inhibitors (aminoglutethimide, formestane, anastrozole,
exemestane, fadrozole, letrozole and vorozole) were matched against megestrol acetate,
tamoxifen, fulvestrant, medroxyprogesterone acetate and hydrocortisone. The primary outcome
was overall survival. Secondary outcomes of interest included progression-free survival, clinical
benefit, tumour response and adverse events.

When all aromatase inhibitors were included in the analysis, there was a significant survival
benefit compared with standard endocrine therapy (HR for OS = 0.89 (95%Cl: 0.82-0.96) with no
significant between studies heterogeneity (1> = 0%). When third generation Als were analysed
separately there was also a significant survival benefit with no between studies heterogeneity (

= 0%) (HR = 0.88 (95%CI: 0.88-0.96) which was strikingly similar to the result obtained by Mauri
et al. (2006). However, progression-free survival was not S|gn|f|cantly enhanced by the third
generation Als (HR for PFS = 0.92 (95%Cl: 0.75-1.13) (I° = 88.3% P<0.0001). High levels of
heterogeneity between studies may confound the apparently S|gn|f|cant advantages in clinical
benefit seen with current Als (OR = 0.79 (95%Cl: 0.64-0.96) I° = 64%) or tumour response (OR =
0.78 (95%Cl: 0.64-0.95) 1? = 47. 7%) although a random effects model was used to analyse data
where appropriate.

Adverse events were thoroughly analysed and reported but, once again, the findings were
confounded by significant heterogeneity between studies such that the results would have to be
regarded with caution. Generally, use of Als was associated with higher incidences of nausea,
vomiting, and hot flushes compared with megestrol acetate and of diarrhoea and rash when
compared with tamoxifen, but fewer incidences of thromboembolic events and vaginal bleeding,
depending on the particular comparator. The authors conclude that there is a considerable
survival advantage, particularly with the more modern Als compared with standard endocrine
therapies. Unfortunately, between-studies heterogeneity does interfere with the interpretation of
significant findings in favour of Als for all outcomes but overall survival.

Howell et al. (2005) presented RCT data from a study of fulvestrant and anastrozole, designed
not to show superiority of one agent over the other but to show equality in terms of survival
outcomes. Patients were post-menopausal women with advanced or metastatic breast cancer
with positive endocrine status and/or proven responsiveness to endocrine therapy. The study
arms were shown to be of equivalence in terms of overall survival (HR = 0.98 (95%CI: 0.84-1.15)
P=0.809) the authors having set an upper limit for the confidence interval of < 1.25 to prove their
hypothesis. Data were pooled from two RCTs (trials 0020 and 0021) neither of which had, at the
time of this data analysis, published their own survival analysis. The authors concluded that
fulvestrant was at least as effective as anastrozole in terms of overall survival and patients had
reported less joint disorders.

Ferretti et al. (2006) presented a systematic review of 7 trials (2,787 participants) which had
compared Als against standard endocrine therapy. The data analyses were by sub-group: non-
steroidal Als (fadrozole, letrozole, anastrozole and vorozole); all Als (as preceding group plus
formestane and exemestane) and third generation Als only. The primary outcomes were tumour
response rate and time to progression with secondary outcomes of overall survival and clinical
benefit.

Unlike the systematic reviews by Mauri et al. (2006) and Gibson et al. (2007) the results of this
analysis suggested that there was no significant survival benefit in treatment with Als with regard
to overall survival however the methodology employed to produce this result was different. Rather
than selecting median survival times and using these to extrapolate the efficacy of intervention
against comparator, Ferretti et al. (2006) extracted the proportion of patients surviving at a single
(6 month) time point and combined these data from included studies. The result is therefore only
relevant at that time point and does not inform about the efficacy of the intervention on survival
overall. This methodology was also used to assess the time to progression but significant
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heterogeneity between the included studies negated the findings of this outcome, together with
those for tumour response and clinical benefit. The analyses showed that third generation Als
conferred a significant benefit compared with standard endocrine therapy with regard to TTP and
clinical benefit whether analysed using fixed- or random-effects models but that between-studies
heterogeneity is still significant.

Klijn et al. (2001) presented a moderate quality systematic review and meta-analysis of data from
4 RCTs, one of which was unpublished and uncited. The included trials investigated the efficacy
of LHRH agonists, goserelin or buserelin, with or without tamoxifen in the treatment of pre-
menopausal women with advanced breast cancer. The analytical methodology was not
adequately described; the effects model used (i.e. fixed or random) was not stated and between
studies heterogeneity was not expressed as a Q or I° statistic hence the validity of combining
these particular studies is uncertain. The results suggested superior overall survival (HR = 0.78
(95%Cl: 0.63-0.96) P=0.02) progression-free survival (HR = 0.70 (95%ClI: 0.58-0.85) P=0.0003)
and tumour response (OR = 0.67 (95%CI: 0.46-0.96) P=0.03) for the LHRH agonist + tamoxifen
combination.

A systematic review by Crump et al. (1997) examined a comparison of tumour response and
survival between ovarian ablation (surgical or by radiation) and tamoxifen for the first line
treatment of metastatic breast cancer in pre-menopausal women. There were four included
studies with a total of 220 participants. The meta-analysis was well prepared and the reviewers
followed up participants and contacted study authors with the aim of data completion (by the time
of their analysis there were ten survivors). The data collection and meta-analysis were thorough
but the review itself was less than optimally systematic with little of the methodology explained.
All study participants had estrogen +ve (or unknown) tumour status and were pre-menopausal
with previously untreated metastatic disease.

There was a deliberate cross-over design of included studies in order to investigate whether the
response to the first treatment would prove a prognostic factor, predicting the response to the
other treatment administered following disease progression. Whilst there was no significant
difference in tumour response, disease progression or survival between ovarian ablation and
tamoxifen as first line therapies, the response to either of them was found to predict the
subsequent response to the other. With this in mind the authors felt that there was no evidence to
suggest that irreversible ovarian ablation, with attendant side effects, would be suitable as first
line therapy but that the prior response to tamoxifen might predict its suitability as second line
treatment.

The Cancer Care Ontario practice guideline ‘The role of aromatase inhibitors in the treatment of
postmenopausal women with metastatic breast cancer’ was constructed around a high quality
systematic review (Eisen et al., 2004). The patients and settings included in the trials were
diverse and not reported in detail. The patient group included was specified as postmenopausal
women with stage IV (metastatic) breast cancer. Abstract data were included in the meta-analysis
of first line treatment, caution must be taken when considering this evidence because abstract
evidence can be limited and left to interpretation by the reviewer.

There were 3 RCTs comparing anastrozole with tamoxifen, one of letrozole versus tamoxifen and
1 of exemestane versus tamoxifen as first-line therapy for metastatic breast cancer. Treatment
with selective aromatase inhibitors was associated with higher objective response rates and
prolonged time to progression compared to tamoxifen, but definitive survival and quality-of-life
data were not available. The toxicity profile of the aromatase inhibitors was acceptable.

There were 3 RCTs comparing letrozole to megestrol acetate or aminoglutethimide, 2 of
anastrozole versus megestrol acetate, and 1 of exemestane versus megestrol acetate as second-
line hormonal therapy for metastatic breast cancer. Women eligible for these trials included those
who relapsed during or were within 6 months of completion of adjuvant anti-estrogen therapy and
those who progressed on first-line anti-estrogen therapy for metastatic disease. Treatment with
selective aromatase inhibitors was associated with equivalent or better objective response rates
and time to progression, and a superior toxicity profile, compared to megestrol acetate or
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aminoglutethimide. Two individual trials and a meta-analysis of individual-patient data from four
trials detected a modest but statistically significant survival advantage for aromatase inhibitors,
compared to control. There were no consistent differences in measures of quality of life between
aromatase inhibitors and control therapy in randomized trials. There were no significant
differences between doses of anastrozole of 1.0 and 10 mg, but two of three trials detected
significantly higher survival rates with letrozole 2.5 mg compared to 0.5 mg.

A non-blinded RCT of letrozole versus anastrozole (abstract only) detected a statistically
significant increase in response rate with letrozole compared to anastrozole as second-line
treatment but no difference in time to progression. No survival or quality-of-life data are available
from this trial.

Data from three phase Il trials indicate that exemestane therapy, as third- or greater-line
hormonal therapy, was associated with modest but appreciable rates of objective response and is
well tolerated. There are no data from clinical trials of other aromatase inhibitors in this setting.

Taylor et al. (1998) presented data from a moderate quality RCT comparing the LHRH agonist
goserelin with surgical ovariectomy for pre-menstrual women with metastatic breast cancer.
Tumour response was not significantly different between studies (no odds ratio or P value given)
and neither was goserelin shown to be superior to surgery with respect to overall survival (HR =
0.80 (95%CIl: 0.53-1.20) P=0.006) or failure-free survival (HR = 0.73 (95%CI: 0.51-1.04). This trial
was designed as an equivalence study i.e. to show that the arms were not significantly different
from one another, hence the significant P values shown allow rejection of the alternate hypothesis
i.e. 50% improvement between goserelin compared with surgery. Early termination of accrual,
due to difficulty in recruiting women to be randomised to surgery, resulted in under-powering of
the statistics. Nonetheless, the authors felt that both treatments were of equal efficacy and should
be offered as a valid choice to patient and physician.

Klijn et al. (2000) provided details of a three-arm RCT comparing buserelin with tamoxifen and
with buserelin + tamoxifen combined therapy for pre-menopausal women with locally advanced or
metastatic breast cancer. Tumour response was not significantly different between the combined
therapy and either LHRH alone (OR = 0.56 (95%CI: 0.24-1.30) nsd) or tamoxifen (OR = 0.42
(95%CI: 0.17-1.06) nsd). When data for patients with stable disease of more than 6 months
duration was added to the data for tumour response, a significant clinical benefit was
demonstrated when combined therapy was compared with tamoxifen (OR = 0.31 (95%Cl: 0.127-
0.753) no P value) but not LHRH alone. Combined therapy was also shown to result in significant
improvements in overall survival (compared with tamoxifen: HR = 1.63 (95%CI: 1.03-2.59)
P=0.029) (compared with LHRH: HR = 1.95 (95%Cl: 1.23-3.1) P=0.006) and progression free
survival (compared with tamoxifen: HR = 1.5 (95%CI: 1.01-2.24) P=0.047) (compared with LHRH:
HR = 1.65 (95%CI: 1.09-2.49) P=0.008). Actuarial survival was also significantly higher for
combined treatment at both 5 years and 7 years. Unfortunately, this study was underpowered
(premature termination) and the authors gave no details of allocation, randomisation or of blinding
or otherwise during tumour assessment. The possibility of bias is therefore strong and the study
results and conclusions should be regarded with in mind.
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Evidence tables
Question: What is the most effective hormone treatment for women with metastatic breast

cancer?
Created by: Karen Francis on 27/06/2007

Klijn et al. (2001)

Design: Systematic review of RCTs (therapy), evidence level: 1-
Country: Multi-national

Inclusion criteria:

Included studies:

Any randomised study (both published and unpublished) in which luteinising hormone releasing
hormone (LHRH) agonist monotherapy was compared with LHRH combined with tamoxifen
(TAM).

Exclusion criteria:
None stated.

Population:
Number of patients = 506. Median age: 43 years. Age range: 24-58 years

Interventions:
Included studies had described the following regimes:

[1] LHRH agonist alone vs LHRH agonist + TAM - Jonat et al. (1995)
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[2] LHRH agonist alone vs LHRH agonist + TAM vs TAM alone - Klijn et al.(2000)

[38] LHRH agonist alone vs LHRH agonist + TAM — unpublished Japanese trial (no citation)

[4] LHRH agonist alone vs LHRH agonist + TAM vs ovarian ablation vs ovarian ablation + TAM -
Boccardo et al. (1994)

The drug regimes varied between trials. Goserelin was given in trials [1] [3] and [4] as 3.6 mg of
subcutaneous depot once every 4 weeks. Buserelin was given as 6.6 mg subcutaneous depot
every 6 weeks for 12 weeks then every 8 weeks in trial [2]. TAM was given daily in all trials at
either 20 mg per day in trials [1] [2] and [4] or 30 mg once a day in trial [3].

In total, 256 women were given LHRH agonist alone and 250 were given LHRH agonist with
TAM. 79% received the LHRH agonist goserelin and the remainder buserelin.

Outcomes:
Primary : Overall survival (OS)
Secondary: Progression-free survival (PFS) objective response rate (ORR)

Follow up:
Median follow-up across studies was 6.8 years

Results:

Median OS: HR = 0.78 (95%CI: 0.63-0.96) in favour of combined treatment (P=0.02). The test for
heterogeneity was not significant at the 5% level (P=0.08) but this cannot be taken as strong
evidence that there was no difference between studies. The authors stated that the Japanese
(unpublished) study had a stronger treatment effect than the other studies, but only 33 patients,
hence this study could have skewed the results.

Median PFS: HR = 0.70 (95%CI: 0.58-0.85) in favour of combined treatment (P=0.0003). The
test for heterogeneity was not significant (P=0.8).

ORR: typical OR = 0.67 (95%CI: 0.46-0.96) in favour of combination therapy (P=0.03). The test
for heterogeneity was not significant (P=0.8). Patients for whom the treatment response was not
known (n=18 across studies) were classed as non-responders.

General comments:

This paper describes a meta analysis of 4 randomised trials which had compared an LHRH
agonist alone with an LHRH agonist administered with TAM for the treatment of advanced breast
cancer in pre-menopausal women. The analysis was undertaken by a specialised unit of the
EORTC Data Centre and was conducted in conjunction with the individual trial investigators. The
literature search included the examination of meeting abstract books but study inclusion
methodology is otherwise undescribed. The included data were from both published and
unpublished sources.

Although the authors described their intention to include trials in which women were ‘pre-
menopausal’ the definition varied between the four included trials, from women having had a
menstrual cycle once in the previous year to those with regular menstrual cycles. None of the
included study participants had received endocrine therapy or chemotherapy within the previous
month. The endocrine status of participants across studies was not always identified and, where
known, included ER —ve and ER +ve. The total number of ER +ve was 62%, ER —ve 16% and
unknown 22%. The authors stated that, overall, patient characteristics were well balanced
between treatment arms.

All analyses were based on the intention to treat principle. Time to event outcomes were
estimated with Kaplan-Meier and compared with the log rank test. Dichotomous outcomes
(response) were compared by the stratified Mantel-Haenszel chi squared test. A forest plot was
presented with odds ratio (OR) or hazard ratio (HR) and 95% confidence intervals.

Between studies heterogeneity was apparently tested but the results given only as a P value, not
as a Q or I° statistic. Neither did the authors state whether they had applied the data to a fixed or
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random effects model. This makes it difficult to know if it was appropriate to have combined
these studies in a meta analysis. For example, the addition to the dataset of a small (n=35)
unpublished study may have contributed considerably to the observed heterogeneity. Without a
random effects model, the treatment effect could have been over-estimated to the point where
the effect size appears to be significant when it is not. Another point is that the review authors did
not inform about the quality of the individual included studies so, for example, it was not recorded
whether or not randomisation, allocation and blinding was considered adequate in each trial -
combining poor quality trials would not have resulted in a worthwhile result. For these reasons,
this study is not considered to be of good quality and the conclusions should therefore be viewed
with great caution despite the authors’ assertions that the results offered a strong rationale for
the treatment of pre-menopausal women with advanced breast cancer.

Included studies:

[1] Jonat W., Kaufmann M., Blamey RW et al. (1995) A randomised study to compare the effect
of the luteinising hormone releasing hormone (LHRH) agonist goserelin with or without tamoxifen
in pre- and peri-menopausal patients with advanced breast cancer. Eur J Cancer 31: 137-142.
[2] Klijn JGM., Beex., Mauriac L et al. (2000) Combined treatment with buserelin and tamoxifen
in premenopausal metastatic breast cancer: a randomised study. J Natl/ Cancer Inst. 92: 903-911
[3] Unpublished study (no citation)

[4] Boccardo f., Rubagotti A., Perrotta A et al. (1994) Ovarian ablation versus goserelin with or
without tamoxifen in premenopausal patients with advanced breast cancer: results of a
multicentric ltalian study. Ann Oncol. 5: 337-342.

Klijn et al. (2000)

Design: Randomised controlled trial (therapy). Evidence level: 1-
Country: The Netherlands

Inclusion criteria:

Women with metastatic or locally advanced breast cancer

Pre-menopausal (defined as having had a menstrual period in the 3 months prior to
randomisation)

Histologically proven disease with at least one measurable lesion

ER +ve and/or PR +ve status irrespective of disease-free interval or ER status unknown if DFI =
2 years

Previous (adjuvant) tamoxifen (TAM) and/or chemotherapy permitted if within 6 months providing
still pre-menopausal

Written informed consent

Exclusion criteria:

Women with ER —ve and PR —ve

Poor performance status (WHO >3)

Rapid, progressive, life threatening disease (defined)

Concurrent or past malignancies (other than CIS cervix or BCC skin)

Previous systemic, chemotherapeutic or endocrine treatment for advance breast cancer

Population:
Number of patients = 161. Median age: 42/43 years. Age range: 24-58 years.

Interventions:

1] LHRH (n=54) Buserelin as 6.6 mg subcutaneous implant every 6 weeks in the first 12 weeks
and then every 8 weeks.

2] TAM (n=54) at 40 mg daily given orally

3] LHRH + TAM (n=53) 1] and 2] combined

On disease progression, patients on single agent therapy were advised to cross over to the
alternative monotherapy. Second line therapy was at the discretion of the investigator.

Outcomes:
Objective response rate (ORR) complete response (CR) partial response (PR) no change (NC)
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disease progression (PD) progression free survival (PFS) overall survival (OS)

Follow up:

Participants were evaluated every 6 weeks for 12 weeks and then every 8 weeks thereafter i.e.
at the time of treatment, until disease progression. On each visit, patients received a physical
examination and limited blood tests (alkaline phosphatase and gamma glutamyltransferase). Full
blood counts and biochemistry were evaluated every 16 weeks. Objective assessments were
conducted every 8-16 weeks and could include CT scans of liver, X-rays and assessment of skin
lesions, as appropriate. Bone scans were given every 6 months. Endocrine status was monitored
every 6-8 weeks for the first year and every 16 weeks thereafter.

Of 161 patients, 9 were ineligible and 7 were not evaluated (missing information (n=8) protocol
violations (n=8)). Data for 145 patients were evaluated for response. Median follow-up for all
patients was 7.3 years. At the time of this study 149 patients had experienced disease
progression and 122 patients had died.

2/162 patients stopped treatment (both in the TAM arm) due to severe hot flashes. There were
no treatment related deaths.

Results:

Efficacy:

LHRH (n=54):

CR=2

PR =14

ORR = (34% excluding non-evaluable patients from denominator)
NC =17

PD =14

not evaluated = 7

TAM (n=54):

CR=2

PR=12

ORR = (28% excluding non-evaluable patients from denominator)
NC =13

PD =23

not evaluated = 4

LHRH + TAM (n=53):

CR=3

PR =20

ORR = (48% excluding non-evaluable patients from denominator)
NC =15

PD =10

not evaluated = 5

OR for combined vs LHRH = 0.56 (95%ClI: 0.24-1.30) (NSD)
OR for combined vs TAM = 0.42 (95%Cl: 0.17-1.06) (NSD)

By adding data for stable disease (> 6 months) into the relevant statistics, the observed clinical
benefit was then reported to have reached significance.

The ORR for combined treatment versus TAM (calculated from data given) has an odds ratio of
0.31 (95%Cl: 0.127-0.753). For combined therapy versus LHRH alone the (calculated) OR = 0.62
(95%CI: 0.243-1.586) which is not statistically significant.

Time to event analyses:
LHRH (n=54):
Median PFS = 6.3 mo (95%Cl: 4.7-8.3)
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Median OS = 2.5 y (95%Cl: 1.7-3.5)

TAM (n=54):
Median PFS = 5.6 mo (95%Cl: 4.5-8.5)
Median OS = 2.9 y (95%Cl: 2.2-3.8)

LHRH + TAM (n=54):
Median PFS = 9.7 mo (95%Cl: 7.8-14)
Median OS = 3.7 y (95%Cl: 2.5-4.8)

HR: PFS combined vs LHRH = 1.65 (95%ClI: 1.09-2.49) (P = 0.008)
HR: PFS combined vs TAM = 1.50 (95%Cl: 1.01-2.24) (P = 0.047)
PFS: overall log rank test (P = 0.03) combined treatment vs single therapy

HR: OS combined vs LHRH = 1.95 (95%Cl: 1.23-3.10) (P = 0.006)
HR: OS combined vs TAM = 1.63 (95%CI: 1.03-2.59) (P = 0.029)
OS: overall log rank test (P = 0.01) combined treatment vs single therapy

Actuarial survival:

5 years:

LHRH (n=54) = 14.9% (95%CI: 3.9-25.9)

TAM (n=54) = 5% (95%Cl: 7.0-29.8)

LHRH + TAM (n=54) = 34.2% (95%CI: 20.4-48.0)

7 years:

LHRH (n=54) = 5%

TAM (n=54) = 10%

LHRH + TAM (n=54) = 30%

Survival after disease progression (i.e. after the first study treatment):

Median time to death combined therapy: 29 months

Median time to death LHRH: 18.3 months (HR = 1.7 compared with combined therapy) (P =
0.03)

Median time to death TAM: 27.1 months (HR = 1.45 compared with combined therapy) (P =
0.088)

OS: overall log rank test (P = 0.06) combined treatment vs single therapy

Adverse events:

Hot flashes: 40% (TAM) 88% (LHRH) or 87% (combined)
Amenorrhoea: 24% (TAM) 98% (LHRH) or 100% (combined)
Nausea: 12% (TAM) vs 1 patient (LHRH) or 0 patients (combined)

General comments:

This paper describes a three arm RCT comparing treatments with the LHRH agonist, buserelin
with tamoxifen versus either agent as monotherapy. Participants were recruited from 1988 to
1995 at 17 centres in 9 countries.

The authors gave no details of the allocation or randomisation procedure (other than to state that
randomisation occurred at the EORTC centre) and hence more than one source of bias cannot
be ruled out. Presumably for reasons of practicality, patients or investigators to not appear to
have been blinded to treatment and there were no details of the independence, blinding or
otherwise of those assessing the response to treatment. Participants were stratified by treatment
centre, endocrine receptor status, disease-free interval, and disease stage. Data were analysed
on an intention to treat principle. Arms were reported to be well balanced but there were
significantly fewer women in the TAM group with poor performance status.

The intention was to recruit 116 patients in each of the three arms in order to reach a power of
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80% to reject the null hypothesis. The primary outcome was tumour response (CR + PR) for
which a difference of 20% in rate between combined and single therapy was anticipated. Study
accrual was terminated after 7 years with only 161 women recruited and hence this trial was very
underpowered to have detected such a relatively small difference between study arms. The
authors reported in the abstract that combined treatment was superior to either monotherapy with
regard to objective response rate but the data do not confirm statistical significance. However, by
including patients who had stable disease (> 6 months) with those having achieved a complete or
partial response (generally referred to as ‘clinical benefit’) the difference between combined
treatment and TAM did reach statistical significance.

An analysis if prognostic factors showed that only the disease-free interval (< or > 2 years) had a
statistically significant effect on progression-free survival (P = 0.011) and overall survival (P =
0.02). Dominant site of disease was the only prognostic factor that significantly influenced
objective response (P = 0.021) with response rates of 59% (soft tissue disease) 27% (bone
metastases) and 39% (visceral metastases).

Although the data analyses are thorough, the lack of methodological detail and the under-
powering of the study generally are not factors that should be ignored in assessing the value of
these apparently significant results.

Howell et al. (2005)

Design: Post hoc analysis of RCT data (therapy). Evidence level:
Country: United States of America

Inclusion criteria:

Postmenopausal women with advanced or metastatic breast cancer
Progression after previous endocrine therapy (primarily tamoxifen)

ER +ve or PR +ve tumour or previous responsiveness to endocrine therapy
Life expectancy > 3 months

Exclusion criteria:
None stated.

Population:
Number of patients = 851

Interventions:
[1] Fulvestrant (n=428) at 250 mg (1 x 5 ml or 2 x 2.5 ml i.m. injections)

[2] Anastrozole (n=423) at 1 mg

Both drugs administered daily until disease progression or withdrawal. Follow-on treatment was
at the discretion of the physician.

Outcomes:
Overall survival (OS) safety.

Follow up:
Median follow-up was for 27 months (range: 0-66.9) 319/428 women in the fulvestrant group and
319/423 in the anastrozole group had died.

Results:

Survival:

Median pooled OS fulvestrant = 27.4 months

Median pooled OS anastrozole = 27.7 months

HR: OS 0.98 (95%CI: 0.84-1.15) (P=0.809)

Therefore, as the upper Cl limit is < 1.25 the authors concluded that fulvestrant may not be
inferior to anastrozole.

Safety:
Authors stated that there were no long-term safety concerns with fulvestrant at the 250 mg dose.
Joint disorders were significantly more prevalent in the anastrozole arm (P=0.0234)
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General comments:

This paper presents a prospectively planned analysis of data from two phase Il studies of
second line fulvestrant compared with anastrozole (Trials 0020 and 0021) both of which were of
multi-centre randomised parallel group study design. Trial 0020 was an open label study
conducted in Europe, Australia and South Africa. Trial 0021 was a double blind, double dummy
study conducted in the USA. The cut-off dates for analyses of the individual trials were June
2002 (trial 0020) and January (trial 0021).

The individual survival analyses and this combined analysis aimed to show that fulvestrant was
at least not inferior to anastrozole, rather than being designed to show superiority. It was
proposed that an upper CI limit <1.25 be applied to the hazard ratio data for OS to demonstrate
non-inferiority. The individual trials had (?have) not published survival data because the protocol
requirement of >75% mortality had not been reached. This analysis does not take into account
that patients would have received a miscellany of treatments on disease progression the details
of which are not shown.

The majority of women in both trials had received prior endocrine therapy (96% tamoxifen in
fulvestrant arm and 97% tamoxifen in the anastrozole arm). 52.1% of the fulvestrant group and
52% of the anastrozole group had also received chemotherapy. The two arms were reported to
be well balanced.

On the basis of these results, the authors concluded that fulvestrant was similar to anastrozole
with respect to overall survival in the second line treatment of advanced breast cancer.

Taylor et al. (1998)

Design: RCT (therapy), evidence level: 1
Country: United States of America

Inclusion criteria:

Women with metastatic breast cancer with assessable, measurable or non-assessable disease
(non-assessable patients were considered stable until progression)

Performance status = SWOGO0, 1, 2

No previous chemotherapy or endocrine treatment for metastatic disease (tamoxifen acceptable
if for not > 3 weeks and stopped before study entry)

Pre-menopausal status (menstruating actively, having had a menstrual period within past 4
months or between 4-12 months with premenopausal levels of FSH; younger than 50 years who
developed amenorrhoea on adjuvant therapy; younger than 60 years having had a hysterectomy
and with appropriate FSH levels)

All hormone receptor statuses acceptable, including unknown

Written informed consent

Exclusion criteria:

Patients with all evidence of metastatic disease excised

Life threatening disease in the brain, liver or lung who would benefit more from chemotherapy
Extensive liver metastases or lymphangitic lung metastases

Those with increased anaesthesia risk or contraindications for ovariectomy

Pregnancy

Other cancer for at least 5 years previously

Population:
Number of patients = 136 Median age: 40-41 years. Age range: 25-55 years.

Interventions:
1] Goserelin (n=69) was given at 3.6 mg by subcutaneous injection every 4 weeks (to be
increased to 2 depots in different sites if patient had not become amenorrheic after 8 weeks).

2] Surgical ovariectomy (n=67) using ‘standard procedures’
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In the early part of the trial, patients on either arm with disease progression at 6 weeks were
given the option to cross over to the other treatment arm and were removed from study following
further progression.

Outcomes:
Primary: Overall survival (OS)

Secondary: Failure-free survival (FFS)* tumour response (ORR) complete response (CR) partial
response (PR) stable disease (SD) adverse events.

* defined in the text also as time to treatment failure.

Follow up:

Baseline assessments included history, physical examination, weight, performance status,
tumour measurements, and toxicity evaluations. These were performed every month during the
study. Endocrine status was assessed before the study together with serum endocrine levels
(FSH, LG and estradiol). Other tests included complete blood tests, including biochemistry, chest
X-rays, bone scan and, if indicated clinically, liver scans. These were repeated every 3 months.

After leaving the study patients were followed up every 6 months.

Protocol violations were described: surgery not performed (n=2) or inadequate (n=1) and lack of
follow-up in a patient on goserelin (n=1). These patients were included in the response analysis.
Seven other patients were not assessable for response due to inadequate baseline testing but
their data were included in other analyses.

Results:

Efficacy:

ORR for goserelin (n=29):
CR=4

PR=5

ORR = 31%

ORR for surgery (n=30):

CR=3

PR=5

ORR = 27%

The differences were stated not to be significantly different (no values given). The authors point
out that there was difficulty assessing the tumour response overall since many women had bone
only or non-assessable disease (positive responses for this group were just 2 CR for those on
goserelin).

Time to event analyses:

Median FFS for goserelin = 6 months

Median FFS for surgery = 4 months

HR = 0.73 (95%CI: 0.51-1.04) The test of a 50% improvement in FFS due to surgery was
rejected with P < 0.001.

Median OS for goserelin = 37 months

Median OS for surgery = 33 months

HR = 0.80 (95%CI: 0.53-1.20) The test of a 50% improvement in survival due to surgery was
rejected at P = 0.006.

Multivariate analysis indicated that the presence of measurable disease, age (more or less than
40yrs), disease-free interval (more or less than 3yrs) PS (0 vs 1 or 2) and PR —ve status were not
associated with survival. Metastases (visceral vs non-visceral) was associated with OS
(P<0.001) and FFS (P<0.05).

19 patients, during the early part of accrual, were crossed over to ovariectomy and 15 to
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goserelin. Amongst all these patients (of which 22 had measurable disease) there was only 1
CR.

Grade 3/4 adverse events:

There were few grade 3 events: 2% with bone pain (surgery) hot flushes (9% goserelin vs 3%
surgery) malaise (2% goserelin) personality change (2% goserelin) thrombocytopenia (2%
goserelin) and vision change (2% goserelin). One patient in the goserelin group experienced
grade 4 leukopenia. There were no treatment related deaths. The reporting of adverse events
may have been more common in the goserelin since these patients received check-ups every
month with treatment.

General comments:

This paper describes a randomised controlled trial comparing medical versus surgical
ovariectomy. The women were recruited from various centres between August 1987 and July
1995.

The study design was intended as an equivalence study i.e. with starting hypotheses suggesting
that the two treatments were equal. The point of this was that the authors reasoned that most
women would prefer to have a reversible medical castration to an irreversible surgical
ovariectomy with the risk of post-surgical complication. The intended accrual was 100 patients
per study arm, enrolled over 5 years in order to achieve 80% power to reject the null hypothesis
that survival was = 50% better with surgery than goserelin. The study enrolment was terminated
after 8 years with 136 patients, giving only 60% power for the alternate hypothesis, that the
treatments were equal in terms of survival.

Allocation and randomisation is not described in detail but was performed at a statistical centre
and included stratification of patients on assessability, location of metastases and treatment
centre.

Study accrual occurred over a long period, presumably due in part to the difficulty in randomising
women to a surgical, rather than non-invasive arm. At its conclusion the statistics were
underpowered but, at the least, this study did rule out an advantage to surgery but could not
support an advantage to goserelin. The authors concluded that the clinical benefit was equivalent
between treatments and hence offered the choice to patient and clinician.

Crump et al. (1997)

Design: Systematic review of RCTs (therapy), evidence level: 1-
Country: Canada (federal state, Commonwealth Realm)

Inclusion criteria:
Studies: RCTs (both published and unpublished) comparing ovarian ablation with tamoxifen

Patients:

ER +ve status or unknown

Premenopausal (experiencing regular menstruation or if last period was within 6-12 months of
study entry)

Women with a hysterectomy but under 50 years acceptable

Measurable disease

No prior therapy for MBC

Exclusion criteria:
None stated

Population:
Number of patients = 220

Interventions:
1] Tamoxifen at either 20 or 40mg per day (n = 109)
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2] Ovarian ablation by oophorectomy or radiation (n = 111)

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD); Survival

Follow up:
Response evaluation occurred at 2-3 months after the start of therapy.

At the time of the analysis 210 patients had died (105 in each group).

Results:
Initial treatment response:

There was no significant difference in the response rate due to treatment across the trials (P =
0.94) even when only assessable patients were included (P = 0.88)

Reduction in the odds of disease progression in favour of tamoxifen compared with
oophorectomy as first line therapy was 14 + 12% P = 0.32 (nsd)

Reduction in the odds of mortality in favour of tamoxifen compared with oophorectomy as first
line therapy was 6% £ 13% P = 0.71 (nsd)

Cross-over treatment:
54/111 oophorectomy patients received tamoxifen on progression. 34/109 tamoxifen patients
underwent oophorectomy (P = 0.009).

Tumour response of 47/54 oophorectomy patients receiving tamoxifen as second line therapy
that could be evaluated:
OCR+4PR+16 SD + 27 PD

Tumour response of 25/34 tamoxifen patients receiving oophorectomy as second line therapy
that could be evaluated:
1CR+5PR+9SD+10PD

Data for the 47 evaluable ovarian ablation patients who crossed over to tamoxifen showed a
significant association with regard to response status between first and second line treatment
(Spearman rank coefficient = 0.398; 0.02<P<0.05). 1/15 patients who initially responded to
ovarian ablation responded to tamoxifen. 3/32 patients failed to respond to ovarian ablation but
responded to tamoxifen.

Data for the 25 evaluable tamoxifen patients crossing over to ovarian ablation also showed a
significant association with regard to response status between first and second line treatment
(Spearman rank coefficient = 0.332; 0.02 < P < 0.05). 3/9 patients who initially responded to
tamoxifen also responded to ovarian ablation. 3/16 patients failed to respond to tamoxifen but
responded to ovarian ablation.

General comments:

This paper presents a meta-analysis of 4 RCTs reporting on the comparison between ovarian
ablation (by surgery or RT) vs tamoxifen as first line endocrine therapy for MBC in
premenopausal women.

All studies purposely had a crossover design in order to detect any effect of the first therapy on
the response to the second at the time of disease progression. All data was stated to have been
analysed on an intention to treat basis.

Individual patient data was obtained from the principal investigators of each study, not just
abstracted from the published work. Patient follow-up was also updated. This is rigorous
preparation for a meta-analysis.
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RCTs were identified through Medline and CancerLit databases and by hand-searching related
publications and texts. Authors of unpublished trials were contacted with regard to the inclusion
of data.

Appropriate statistics were employed to define the comparison of response rates and overall
survival between the two patient treatment groups.

The number of patients overall is quite low but the analysis is thorough and of statistical value.
Authors conclude that there is no evidence to support the use of ovarian ablation given to pre-
menopausal women in favour of tamoxifen. Further, the response to tamoxifen predicted the
response to ablation and therefore whether or not this irreversible treatment would be of
advantage as a second line treatment at disease progression.

The drawbacks to this study were that the review of literature was rather non-systematic with little
methodology reported with regard to selection criteria, reviewing, search terms etc. However the
meta-analysis itself appeared to be thorough. The conclusions should be viewed cautiously in
light of the shortcomings.

Mauri D et al. (2006)

Design: Systematic review of RCTs (therapy), evidence level: 1+
Country: Greece

Inclusion criteria:

Studies: RCTs comparing an aromatase inhibitor (Al) or inactivator with tamoxifen or a
progestagen. The use of concomitant treatment (e.g. RT) was acceptable providing there was no
difference in the numbers of such people treated between intervention and comparator arms.
With studies that were reported severally, only the paper with the longest follow-up time (hence
the greater number of events) was retained and others were excluded to prevent duplication.

Patients: Women with advanced breast cancer (metastatic or inoperable locally advanced or
recurrent breast adenocarcinoma).

Exclusion criteria:

Studies randomising patients with less than stage IV BC

Patients who had breast malignancies other than adenocarcinoma.
Meeting abstracts (because they are not peer reviewed)

Dose escalation studies

Single arm studies

Non-randomised or pseudorandomised trials.

Population:
Number of patients = 8504.

Interventions:

1st generation Al: aminoglutethimide (6 studies)

2nd generation Al: formestane and fadrozole (7 studies)

3rd generation Al or aromatase inactivators: vorozole, letrozole, exemestane and anastrozole (12
studies)

Comparators:

1st line: tamoxifen (9 studies)

2nd or subsequent line: progestagens (i.e. megestrol acetate and medroxyprogesterone acetate)
(16 studies).

Outcomes:
Overall survival (OS)

Follow up:
N/A
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Results:
23 trials were included in the meta-analysis: 4,559 patients were randomised to receive Als (or
aromatase inactivators) and 3,945 patients received standard endocrine therapy.

The median ages of the trial participants across all studies were between 57 and 68 years and all
but one of the patients was female, the majority of whom were post-menopausal.

11 trials were double blind; 16 papers described the methods of randomisation; 15 papers
described the method of allocation concealment and 18 papers reported sufficient detail of
patient withdrawals.

Only 3rd generation Al (or aromatase inactivators) provided a statistically significant survival
benefit compared with standard endocrine therapies with OS HR = 0.87 (95%Cl: 0.82-0.93) P <
0.001. A combination of data across all RCTs also showed a statistically significant summary
effect for mortality with a HR = 0.91 (95%CI: 0.86 - 0.96) P=0.001

The survival benefit for 3rd generation Als was similar in first line trials whether compared with
tamoxifen: harm reduction = 11% (95% CI: 1-19%) P = 0.03 or progestagens (harm reduction =
14% (95%Cl: 6-21% P < 0.001

There was no significant between-study heterogeneity (Q = 22.8 with 22 df). This Q value would
generate an 12 statistic of 5% meaning that only 5% of the total variability in this set of effect
sizes was due to true heterogeneity as opposed to sampling error.

1st and 2nd generation Als gave no significant survival advantages over other endocrine
therapies regardless of agent, comparator or treatment line.

General comments:

This paper presents a meta-analysis of 23 studies each of which compares aromatase inhibitors
or inactivators against the standard endocrine therapy (either tamoxifen or progestagens). By
extracting appropriate Cox proportional hazards data (or estimating the same from log rank test
data) from these studies a combined hazard ratio was calculated with respect to overall survival.
Appropriate testing for between-study heterogeneity did not identify any significant differences
thus supporting the validity of data combining. Data was stratified according to the generation of
Al (see 'interventions') and also analysed in sub-groups according to the particular agents and
comparisons.

This was a high quality systematic review with only a few negative points: the authors did not
present a formal scoring for included studies (i.e. Jadad) although they appear to have been
rigorously examined in all respects. Only published papers were included in the analysis which
could introduce bias towards a positive result for the intervention.

Authors concluded that the newer aromatase inhibitors show a survival advantage over standard
endocrine agents, such as tamoxifen, even for first line treatment.

The prevalence of intention-to-treat analyses and cross-over events in the included studies is not
examined - many patients on older type treatments may have been crossed over onto third
generation Als which, had that happened, could have diluted the apparent benefit for those
patients who had been randomised to Al initially.

Gibson et al. (2007)

Design: Systematic review of RCTs (therapy), evidence level: 1++
Country: United Kingdom

Inclusion criteria:
Included studies:
RCTs of patients with advanced or MBC or RCTs with results stratified by stage of disease such
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that it was possible to obtain data for those patients.

Included patients:
Postmenopausal women with advanced or metastatic breast cancer (at any site) at diagnosis or
at relapse.

Exclusion criteria:

Excluded studies:

Non-English papers, non-systematic reviews, non-randomised studies, conference proceedings
without published data (with 1 exception)

Excluded patients:
Those with local recurrence of breast cancer only
Those with positive or unknown endocrine status

Population:
Number of patients = 10,054

Interventions:

Aromatase inhibitors (Al) vs any other endocrine therapy
Al vs no treatment

Al plus endocrine therapy vs other endocrine therapy alone
Direct comparison between Als

Als included (no of trials/n):
1st generation: Aminoglutethimide (n = 7)

2nd generation: Formestane (n = 2)

3rd generation: Anastrozole (n = 4), exemestane (n = 2), fadrozole (n = 6), letrozole (n = 4),
vorozole (n = 1) (3rd generation).

Comparators: Megestrol acetate (MA), tamoxifen, fulvestrant, medroxyprogesterone acetate
(MPA), hydrocortisone (HC).

Outcomes:
Primary: Overall survival (OS)

Secondary: Progression free survival (from randomisation to progression - PFS); Objective
response (complete + partial response - OR); Clinical benefit (objective response + stable
disease for >24 weeks - CB); Adverse events (where comparable: nausea, diarrhoea, rash,
arthralgia, hot flushes, vaginal bleeding and thromboembolic events).

Follow up:
Total number of study participants lost to follow-up, refusals or withdrawals = 51 (these data not
included in all studies and therefore this represents a minimum figure).

Results:

OS (12 trials n = 4548):

The pooled HR = 0.89 (95%Cl: 0.82-0.96) a statistically significant (P = 0.003) 11% benefit of
treatment with Al with consistent effect across all sub-groups.

PFS (10 trials n = 5355):

The pooled HR = 0.97 (95%Cl: 0.83-1.14) showed that there was no significant effect of Als on
PFS but the result is difficult to interpret due to the significant heterogeneity between Al type and
within each Al group. Exemestane was significantly better than a non-Al but vorozole was
significantly worse. For anastrozole and letrozole there was significant heterogeneity across
studies which precluded finding any significant difference between these Als and other therapy.

CB (7 studies n = 7594):
Data for 2 studies showed no superiority for Als against standard endocrine therapy (P = 0.09)
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but there was significant heterogeneity between studies (P = 0.004).

OR (25 studies n = 7919):

The pooled OR suggests no significant effect of treatment (with aminoglutethimide, formestane,
anastrozole, exemestane, fadrozole, letrozole, vorozole) (P = 0.09) again confounded by a
statistically significant heterogeneity between studies (P = 0.02). Only letrozole when assessed
individually (n=1637) showed a significant benefit over a non-Al (OR = 0.65 (95%CI: 0.51-0.82)).

Sub-group analyses (matching 3rd generation Als against standard therapy):

There are no data on OS for individual Als but the Als in current use (2006) were collectively
statistically significantly superior to non-Als (HR = 0.88 (95%CI: 0.80-0.96)). This was measured
in 6 trials. Similarly in 6 trials, PFS was shown to not to be statistically significantly superior for
Als compared with non-Als (HR = 0.92 (95%CI: 0.75-1.13)) although this was not true for
exemestane when tested individually. However there was highly significant heterogeneity in the
pooled data and within the other trials (both P < 0.00001). A pooled OR suggests a significant
advantage in CB for Als (OR = 0.78 (95%CI: 0.63-0.96)) but, again, with significant heterogeneity
among the trials (P = 0.002). There was a significant advantage of Al therapy with regard to
tumour response (OR = 0.77 (95%Cl: 0.62-0.96)) but with significant heterogeneity among the
exemestane trials.

Adverse events (22 trials, all comparisons):

Hot flushes (18 studies n = 7059):

Al were associated with a statistically significant risk of hot flushes compared with MA (OR = 1.77
(95%Cl: 1.42-2.20)) but not with MPA (OR = 0.20 (95%Cl: 0.06-0.73))

Nausea (15 studies n = 6602):
Al were associated with a statistically significant risk of nausea compared with MA (OR = 1.84
(95%Cl: 1.37-2.47)) but not with tamoxifen (P = 0.32) or fulvestrant (P = 0.81)

Vomiting (2 studies n = 4404):
Al were associated with a statistically significant risk of vomiting when compared with MA (OR =
2.03 (95%Cl: 1.42-2.90))

Diarrhoea (9 studies n = 4507):
Al were associated with a statistically significant risk of diarrhoea compared with tamoxifen (OR =
1.64 (95%CI: 1.06-2.13)) but not fulvestrant (P = 0.19)

Rash (12 studies n = 3822):

Al were associated with a statistically significant risk of rash when compared with tamoxifen (OR
= 33.61 (95%Cl: 4.71-239.97)) and in one trial against MPS (OR = 111.71 (95%CI: 6.75-
1849.91)) but not against MA or fulvestrant. However, in the trial of the former there was
significant heterogeneity (P = 0.0005)

Vaginal bleeding (4 studies n = 2150):

Al were associated with a statistically significant benefit compared with MA (OR = 0.29 (95%Cl:
0.13-0.65)) and, in one trial, against MPA (OR = 0.10 (95%CI: 0.01-0.77)). There was no
significant benefit when compared with tamoxifen (P = 0.15)

Thromboembolic events (6 studies n = 2937):
Als had a statistically significant advantage over tamoxifen (OR = 0.48 (95%ClI: 0.27-0.85)) only.

Arthralgia (2 studies n = 2470):
There was no significant difference between Als and comparators (tamoxifen or MA).

For other adverse events sub-group analysis please see:
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| http://www.cochrane.org/reviews/en/ab003370.html
General comments:
This is a (Cochrane) systematic review of 30 RCTs which compared aromatase inhibitors with
other endocrine therapy for the treatment of advanced breast cancer in postmenopausal women.

This is a high quality review and was conducted in a very rigorous manner. Several relevant
databases were searched, inclusion criteria were clearly defined (for selection of studies), data
extraction was described and the methodological evaluation of included studies was well
conducted and reported.

All data were analysed by the reviewers on an intention-to treat basis which may therefore
underestimate the treatment effect. The data in many studies were reported (for response) on
assessable patients only but this was shown not to be statistically significant when compared
with the results from the ITT analysis.

Quality of life outcomes were not reported in this review - this was due to the heterogeneity
between included studies that precluded combining the data.

Although over 10,000 women were randomised in these 30 trials, time-to-event data were only
available for about half of them and the authors caution to bear this in mind when interpreting the
results of the meta-analysis.

It is apparent that the significant heterogeneity between and within studies precluded certainty
about interpreting results of many of these comparisons, particularly tumour response and PFS.

The positive effect of Als on tumour response were apparent against first-line tamoxifen but not
other comparators or when compared as second-line treatment. In terms of PFS, treatment with
Als significantly reduced the hazard at first-line only.

The authors conclude that there was a significant survival advantage to Als, particularly those in
current use (anastrozole, exemestane and letrozole) even though only data on half the trial
participants were available.

Ferretti et al. (2006)

Design: Systematic review of RCTs (therapy), evidence level: 1-

Country: ltaly

Inclusion criteria:

Studies: Phase Ill RCTs comparing Als with tamoxifen as 1st line therapy for MBC and published
as original papers in peer-reviewed journals (there was one exception to this - an abstract of a
large RCT presented at the 2004 ASCO conference).

Patients: Postmenopausal women with MBC relapsing on adjuvant therapy.

Exclusion criteria:

Phase Il, non-randomised studies, articles or letters

Population:

Number of patients = 2787

Interventions:

Analysis by the following sub-groups. All Als were compared with tamoxifen as first line therapy
for MBC:

Group Al: included non-steroidal Al (nsAl): fadrozole, letrozole, anastrozole and vorozole and
steroidal Al: formestane and exemestane. Excluded the abstract of Paridaens et al (see tgAl
below)

Group nsAl: included only fadrozole, letrozole, anastrozole and vorozole
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Group tgAl: all third generation Als (including an abstract excluded from other analyses which
made a comparison between exemestane and TAM n = 371)

Outcomes:
Primary outcomes: overall response rate (ORR - complete response + partial response), time to
progression (TTP)

Secondary outcomes: overall survival (OS), clinical benefit (CB - defined as either CR, PR or
stable disease for > 6 months).

Toxicity.

Follow up:
Median follow-up across all trials ranged from 5.1-36 months.

Results:
7 trials were included in the meta-analysis: 1,615 patients were randomised to receive Als and
1,623 patients received tamoxifen (TAM).

TTP in the Al patients ranged from 7.1-18 months
TTP in the TAM patients ranged from 5.6-9.8 months

OS in the Al patients ranged from 17.4-39.2 months
OS in the TAM patients ranged from 16-40 months

CB in the Al patients ranged from 50-83%
CB in the TAM patients ranged from 38-75.7%

Meta analysis by sub group:

Group Al - fixed effects model:

ORR (n =2787): RR = 1.13 (95%CI: 1.0-1.28) P = 0.042 (Al)
TTP (n = 2549): RR = 0.88 (95%C]I: 0.8-0.96) P = 0.007 (Al)
CB (n =2787): RR = 1.11 (95%CI: 1.04-1.19) P = 0.001 (Al)
OS (n =2787): RR = 0.97 (95%Cl: 0.79-1.18) nsd

Group Al - random effects model:

ORR (n =2787): RR = 1.11 (95%ClI: 0.89-1.37) nsd
TTP (n = 2549): RR = 0.92 (95%Cl: 0.68-1.26) nsd
CB (n=2787): RR = 1.13 (95%CI: 0.96-1.33) nsd

Group Al - between studies heterogeneity:

ORR: P =0.03

TTP: P < 0.0001

CB: P < 0.0001

OS: nsd

The significant effect of (steroidal and non-steroidal) Als on ORR, TTP and CB seen in the fixed
effects model are not confirmed in the random effects model but OS is nsd both models.

Group nsAl - fixed effects model:

ORR (n = 2166): RR = 1.23 (95%CI: 1.07-1.42) P = 0.003 (Al)
TTP (n=1928): RR = 0.77 (95%Cl: 0.69-0.86) P < 0.0001 (Al)
CB (n =2166): RR = 1.21 (95%Cl: 1.12-1.31) P < 0.0001 (Al)

OS (n =2166): RR = 0.94 (95%ClI: 0.75-1.78) nsd

Group nsAl - random effects model:
TTP (n =1928): RR = 1.25 (95%Cl: 1.12-1.31) nsd
CB (n =2166): RR = 1.13 (95%CI: 0.96-1.33) P = 0.018
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Group nsAl - between studies heterogeneity:

ORR: nsd

TTP: P =0.002

CB: P =0.005

OS: nsd

Only the significant positive effect of non-steroidal Als on TTP was confirmed between fixed and
random effects models.

Group tgAl - fixed effects model:

ORR (n =2537): RR = 1.28 (95%CI: 1.13-1.44) P < 0.0001 (Al)
TTP (n =2299): RR = 0.76 (95%CI: 0.69-0.84) P < 0.0001 (Al)
CB (n = 2537): RR = 1.23 (95%CI: 1.14-1.32) P < 0.0001 (Al)
OS (n = 2537): RR = 0.93 (95%Cl: 0.76-1.15) nsd

Group tgAl - random effects model:
TTP (n =2299): RR = 0.74 (95%Cl: 0.58-0.94) P = 0.015
CB (n = 2537): RR = 1.26 (95%CI: 1.09-1.46) P = 0.0002

Group tgAl - between studies heterogeneity:

ORR: nsd

TTP: P = 0.004

CB: P =0.008

OS: nsd

The significant positive effect of third generation Als on TTP and CB was confirmed between
fixed and random effects models. Significance was maintained despite between-study
heterogeneity. OS was still not significantly different between Al and TAM patients.

Toxicity:

The incidences of thromboembolic events and vaginal bleeding were significantly less with Al
therapy than TAM in all three sub-groups analyses. All studies were non-significant for between-
studies heterogeneity for these parameters.

General comments:

This paper described a meta-analysis of seven RCTs (including one abstract) which compared
Als with tamoxifen as a first line therapy for MBC. Both fixed and random effects models were
applied to the data which was analysed in sub-groups according to the Al type.

The between-study heterogeneity rendered some of the efficacy results non-significant even
though the relative risk results appeared to suggest otherwise. The Q and | squared figures are
not given so it is not possible to state the degree of heterogeneity other than as a P value.

Median survival and progression values were not extracted from the included studies but OS and
TTP were estimated (probably from Kaplan-Meier curves) at 6 months and these values were
used in the meta-analyses. This must be kept in mind when comparing the results of this review
with those of other similar reviews that have reported survival outcomes using median values.
For example, in the review by Mauri et al. (2006) the median OS values from 25 RCTs range
from 15.7-40.1 months.

Across all sub-group analyses, OS was not significantly different between Als and TAM. Only
third generation Als showed a significant advantage in terms of both TTP and CB.

The main weakness of this review is that there is no formal assessment by the authors of the
included studies. This means that it is not possible to know whether the studies are good enough
to answer to question. Ordinarily such a negative point would downgrade a systematic review
but, in this case, four of the studies have been reviewed elsewhere and were found to be of good
quality. It therefore seems likely that the authors were rigorous in their selection but did not
describe their methodology.
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Eisen A et al. (2004)

Design: Systematic Review and Guideline (therapy) Evidence level: 1++
Country: Canada (federal state, Commonwealth Realm)

Inclusion criteria:

Included studies:

Selective aromatase inhibitors as first-, second- or third-line hormonal therapy in postmenopausal
patients with stage IV breast cancer were evaluated using a randomized controlled design, meta-
analysis, evidence-based clinical practice guideline format, or non-comparative design (in the
absence of randomized controlled trials).

Clinical trial results were reported in either full papers or abstracts. Although data presented in
meeting abstracts may not be as reliable and complete as that from papers published in peer-
reviewed journals, abstracts can be a source of important evidence from randomized trials and
add to the evidence available from fully published studies. These data often appear first in
meeting abstracts and may not be published for several years.

Exclusion criteria:

Articles excluded from this systematic review included:

Trials of aminoglutethimide (a first-generation aromatase inhibitor) compared to non-aromatase-
inhibitor hormonal therapies.

Trials of fulvestrant, formestane, vorozole, or fadrozole (unavailable in Ontario).

Trials of aromatase inhibitors as adjuvant or neo-adjuvant therapy.

Letters and editorials.

Population:
Number of patients = 6652

Interventions:
Selective aromatase inhibitors as first-, second- or third-line hormonal therapy in postmenopausal
patients with stage IV breast cancer

Outcomes:
Survival: Quality of life; tumour response (complete response (CR), partial response (PR); Time
to progression (TTP); Adverse effects;

Note that clinical benefit includes objective response and stable disease for = 24 weeks, and time
to treatment failure (TTF) is the time from randomization to the earliest occurrence of one of three
outcomes: progression, death, or withdrawal from randomized treatment.

Follow up:
N/A

Results:
See Cancer Care Ontario guideline:
http://www.cancercare.on.ca/pdf/pebc1-5f.pdf

First Line Therapy:
Pooled response rate from 5 randomized trials of aromatase inhibitors versus tamoxifen as first-
line therapy for metastatic breast cancer: RR = 1.37 (95%CI: 1.04-1.81) favouring Als

Pooled 12-month disease-progression rates from 4 randomized trials of aromatase inhibitors
versus tamoxifen as first-line therapy for metastatic breast cancer: RR = 0.82 (95%ClI: 0.76-0.88)
favouring Als

Because data from abstracts may be less reliable than those from published reports, first the
meta-analysis was repeated without the Milla-Santos et al. (2001) and Dirix et al. (2001) trials.
This sensitivity analysis detected pooled RR = 1.23 (95%CI: 0.93-1.61) for response and R =
0.82 (95%Cl: 0.77-0.88) for TTP. The pooled result for progression is consistent with that for the
full set of four studies, but the overall RR for response becomes non-significant when the
analysis is restricted to the three studies reported in full.
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Second Line Therapy:

Messori et al. (2000) published a meta-analysis of survival data from four of the randomized trials
of aromatase inhibitors versus megestrol acetate (see table). This analysis found that treatment
with aromatase inhibitors prolonged survival, compared to megestrol acetate, with a RR of death
=0.79 (95%CI: 0.69-0.91) P = 0.0011.

Third Line Therapy:

The findings of 3 phase Il studies of the steroidal selective aromatase inhibitor exemestane as
third-line (or greater) therapy for metastatic breast cancer (see table) confirm that there is a
complete or partial response rate ranging from 7-26% of included trial patients; a range of
median TTP of 4.9-14.7 months; and the data suggest that there may be a lack of cross
resistance between exemestane and the non-steroidal aromatase inhibitors.

Quality of Life:

Variables related to quality of life were measured with various scales and were taken from one
randomised trial of first-line therapy with aromatase inhibitors (Mouridsen et al., 2001) and five
randomised trials of second-line therapy (Budzar et al. (2000, 2001), Jonat et al. (1996),
Dombernowsky et al. (1998), Weinfurt et al. (1998) and Kauffmann et al. (2000)).

Karnofsky Performance Status (KPS) was measured before and after treatment for all but one
participant in the double-blind randomised trial by Mouridsen et al. (2001). 15% of women treated
with letrozole as first-line therapy experienced an improvement of 20 points or more in KPS score
compared with 9% on tamoxifen (P = 0.066). The median time to a worsening of KPS score by
20 points or more was not reached in the letrozole group and was 30 months in the tamoxifen
group (log-rank P = 0.002).

The Rotterdam Symptom Checklist and other measures were used to assess quality of life during
the first year after randomisation in the Buzdar et al. (1997) and Jonat et al. (1996) open-label
trials of anastrozole versus megestrol acetate as second-line therapy. Buzdar et al. reported
significantly better physical and psychological scores with anastrozole compared to megestrol (P
< 0.025). Jonat et al. found the opposite effect, reporting better scores on the psychological
dimension of the quality-of-life questionnaire with megestrol (P = 0.008 vs. 1 mg anastrozole, P =
0.003 vs. 10 mg anastrozole) among 75% of trial participants who completed the questionnaire
12 weeks after randomization. Patients on 10 mg anastrozole experienced less bone pain than
those on megestrol (P = 0.011), and those on 1 mg anastrozole had better performance status
scores at 12 weeks vs megestrol (P = 0.007).

The European Organization for Research and Treatment of Cancer quality-of-life questionnaire
(EORTC QLQ-C30) scale was used to assess quality of life during the first 24 months of
participation in the double-blind trial of two doses of letrozole versus megestrol acetate by
Dombernowsky et al. (1998). No significant differences in quality-of-life scores were found among
treatment groups but fewer patients on 2.5 mg letrozole experienced a deterioration in World
Health Organization (WHO) performance status (41% vs. 55% with megestrol, P = 0.01). Buzdar
et al. (2001) used a similar approach in their double-blind trial of letrozole versus megestrol
acetate but found no significant differences among treatment groups in measures of quality of
life.

The study by Kaufmann et . (2000) also assessed subjective response and quality of life in their
double-blind trial of exemestane versus megestrol acetate. There was no significant difference
between treatments in improvement in pain score or tumour-related signs and symptoms. Some
of the quality-of-life domains on the EORTC QLQ-C30 were better in the exemestane group (P <
0.01 compared with megestrol for physical functioning, role functioning, global health, fatigue,
dyspnoea, and constipation) while others improved more in the megestrol acetate group
(emotional function, appetite, and pain; p-values not reported).
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Toxicity of Selective Aromatase Inhibitors:

In general, therapy with selective aromatase inhibitors is very well tolerated. A full table of
adverse events for each study are published with the review. There were no reported deaths that
were considered by the investigators to be related to the use of aromatase inhibitors in these
trials.

Recommendations from members of the Breast Cancer Disease Site Group Target
Population (Cancer Care Ontario Program): These recommendations apply to post
menopausal women with stage 1V breast cancer who are candidates for hormonal therapy.

First-line therapy

* Letrozole and anastrozole are modestly superior to tamoxifen (in terms of objective response
rate and time to disease progression) as first-line therapy for postmenopausal women with stage
IV breast cancer and are the preferred treatment option in this setting.

» Tamoxifen remains an acceptable alternative.

* There are insufficient data to recommend any one aromatase inhibitor over others in this
setting.

Second-line therapy

* Letrozole, anastrozole, and exemestane inhibitors are superior to megestrol acetate or
aminoglutethimide as second-line hormonal therapy and are the preferred treatment option in this
setting.

* There are insufficient data to recommend any one aromatase inhibitor over others in this
setting.

Third- or greater-line therapy

* For postmenopausal women with advanced breast cancer that have been heavily pre-treated
with hormonal agents and chemotherapy, exemestane is an acceptable therapy.

Qualifying Statement

« Selective aromatase inhibitors are contraindicated in premenopausal women.

General comments:

This report comprises of a systematic review and the Practice Guideline (developed by the
Practice Guideline Initiative's Breast Cancer Disease Site Group). The guideline was appraised
using the AGREE tool and found to be of high standard.

The practice guideline report was reviewed and approved by the Breast Cancer Disease Site
Group, which includes surgeons, medical oncologists, radiation oncologists, pathologists, a
research methodologist, a medical sociologist, a nurse representative, and patient/survivor
representative. The report has also been externally reviewed by Ontario practitioners (via a
mailed survey).

Evidence for the systematic review was originally searched up to 2001. It was then updated with
a search conducted through to 2003. The databases included in the search were MEDLINE and
CANCERLIT, the Cochrane Library and databases and abstracts published in the proceedings of
the annual meetings of the American Society of Clinical Oncology, the European Society for
Medical Oncology, and the San Antonio Breast Cancer Symposium.

To estimate the overall effect of aromatase inhibitors versus tamoxifen as first-line therapy on
response and time to disease progression, data were abstracted from the published reports of
individual randomized trials and pooled using the Review Manager software. For the pooled
analysis of tumour response, the numbers of patients with a complete or partial response were
abstracted from the text or tables in published reports, abstracts, or poster presentations. TTP
data were obtained by estimating the number of patients who progressed or died within 12
months after randomization from the Kaplan-Meyer probability curves presented in each report.
These numbers and the numbers randomized were used for the meta-analysis.
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12 RCTs, 3 phase Il trials and 3 published meta-analyses were eligible for inclusion in this
systematic review of the evidence. No relevant evidence-based practice guidelines were found.
The update searches found published reports of updates for two publications that had been
included in the original evidence summary: the first was an update to a large randomized trial and
the second was a meta-analysis of individual-patient data from two trials.

References included in the systematic review:

Bonneterre J., Buzdar A., Nabholtz J-M., et al. (2001) Anastrozole is superior to tamoxifen as
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study of letrozole, an aromatase inhibitor, for advanced breast cancer versus megestrol acetate.
J Clin Oncol 19: 3357-66.

Buzdar AU., Jonat W., Howell A et al. (1996) Anastrozole, a potent and selective aromatase
inhibitor, versus megestrol acetate in of postmenopausal women with advanced breast cancer:
results of overview analysis of two phase lll trials. J Clin Oncol 14: 2000-11.

Buzdar AU., Jones SE., Vogel CL., Wolter J., Plourde P and Webster A for the Arimidex Group
(1997). A phase lll trial comparing anastrozole (1 and 10 milligrams), a potent and selective
aromatase inhibitor, with megestrol acetate in postmenopausal women with advanced breast
carcinoma. Cancer 79: 730-9.
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tamoxifen in 1st line hormone therapy of postmenopausal metastatic breast cancer patients: A
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postmenopausal women with advanced breast cancer. Ann Oncol 9: 639-45.
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new selective aromatase inhibitor anastrozole (Arimidex) with megestrol acetate in
postmenopausal patients with advanced breast cancer. Eur J Cancer 32A: 404-12.
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tamoxifen failure in postmenopausal women with advanced breast cancer: results of a phase Il
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Lonning PE., Bajetta E., Murray R et al. (2000) Activity of exemestane in metastatic breast
cancer after failure of nonsteroidal aromatase inhibitors: a phase Il trial. J Clin Oncol 18: 2234-
44.
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Messori A., Cattel F., Trippoli S and Vaiani M (2000) Survival in patients with metastatic breast
cancer: analysis of randomized studies comparing oral aromatase inhibitors versus megestrol.
Anticancer Drugs 11: 701-6.

Milla-Santos A., Milla L., Rallo L and Solano V (2000) Anastrozole vs. tamoxifen in hormone
dependent advanced breast cancer. A phase Il randomized trial [abstract]. Breast Cancer Res
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Milla-Santos A., Milla L., Rallo L and Solano V (2001) Phase lll trial of anastrozole vs. tamoxifen
in post menopausal patients with hormone-dependent advanced breast cancer [abstract]. Eur J
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Mouridsen H., Gershanovich M., Sun Y et al. (2001) Superior efficacy of letrozole versus
tamoxifen as first-line therapy for postmenopausal women with advanced breast cancer: results
of a phase Il study of the International Letrozole Breast Cancer Group. J Clin Oncol 19: 2596-
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Mouridsen H., Sun Y., Gershanovich M et al. (2001) First-line therapy with letrozole (Femara) for
advanced breast cancer prolongs time to worsening of Karnofsky Performance Status compared
with tamoxifen [abstract]. Breast Cancer Res Treat 69: abstract #458

Nabholtz JM., Buzdar A., Pollak M et al. (2000) Anastrozole is superior to tamoxifen as first-line
therapy for advanced breast cancer in postmenopausal women: results of a North American
multicenter randomized trial. J Clin Oncol 18: 3758-67.

Rose C., Vioraya O., Pluzanska A et al. (2002) Letrozole (Femara) vs. anastrozole (Arimidex):
second-line treatment in postmenopausal women with advanced breast cancer [abstract]. Proc
Am Soc Clin Oncol 22: abstract #131.

Thurlimann B., Paridaens R., Serin D et al. (1997) Third-line hormonal treatment with
exemestane in postmenopausal patients with advanced breast cancer progressing on
aminoglutethimide: a phase || multicentre multinational study. Exemestane Study Group. Eur J
Cancer 33: 1767-73.

Weinfurt KP., Wait SL., Boyko W and Schulman KA (1998) Psychosocial quality of life in a phase
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From updated search:

Mouridsen H., Gershanovish M., Sun Y., Perez-Carrion R., Boni C., Monnier A et al. (2003)
Phase lll study of letrozole versus tamoxifen as first-line therapy of advanced breast cancer in
postmenopausal women: Analysis of survival and update of efficacy from the international
letrozole breast cancer group. J Clin Oncol 21: 2101-9.

Nabholtz JM., Bonneterre J., Buzar A., Robertson JFR and Thurlimann B (2003) Anastrozole
(Armidex) versus tamoxifen as first-line therapy for advanced breast cancer in postmenopausal
women: survival analysis and updated safety results. Eur J Cancer 39: 1684-9.

Updated evidence (4.2)
Summary
Three RCTs (Chia et al. 2008, Mouridsen et al. 2007 and Goss et al. 2007) and a small

comparative study (Catania et al. 2007) were identified to update the evidence on endocrine
therapy for metastatic breast cancer. The total patient number across all trials was 2,522.
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Chia et al. (2008) presented RCT data from the EFECT study, comparing i.m. fulvestrant with oral
exemestane in women whose metastatic breast cancer had progressed on non-steroidal Al
therapy. The authors concluded that the drugs had shown equivalent clinical benefit (~32% OR =
1.03 (95%CI: 0.72-1.487) in a good proportion of women, were both well tolerated with similar
adverse events and quality of life reported. Since the route of administration differs in the two
treatments it was suggested that patients may make a choice of therapy on this factor.

Mouridsen et al. (2007) described a large phase Il double blinded, double dummy RCT
comparing letrozole (LET) with tamoxifen (PO25 study) as first line therapy for women with
advanced and/or metastatic breast cancer. LET significantly improved OS vs TAM over the first
24 months. The advantage was maximal at 14 months and significant for several time points
beforehand (every 6 months to 24 months). However, at 36 months the advantage was lost since
the survival curves crossed at this point, a phenomenon that could not be explained with
certainty. Time to progression was superior in the LET arm (HR = 0.72 (P<0.0001)). The authors
concluded that LET had demonstrated overall superiority over tamoxifen as first line therapy and
with few reported adverse events.

Goss et al. (2007) presented a high quality paper which described a double blinded, double
dummy phase Il trial comparing atamestane + toremifine with letrozole in the first line treatment
of advanced and/or metastatic breast cancer. There were no significant differences between
study arms in any measured outcome including time to progression, response, survival or
adverse events. The authors concluded that the combined therapy could not be supported in
preference to letrozole but suggested that more potent SERMs and selective ER down-regulators
might be combined with aromatase inhibitors to provide a more complete oestrogen blockade.

Catania et al. (2007) described a small comparative, but non-randomised, study in which women
with metastatic breast cancer received fulvestrant, either after disease progression on a previous
hormone therapy or as maintenance therapy after chemotherapy. All women had been heavily
pre-treated and received only small benefit from this additional therapy (median TTP was 3
months across all participants). The authors felt, however, that fulvestrant could safely be used in
such patients in order to lengthen the time before chemotherapy would be required and hence
might improve the quality of life for that short period.
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Evidence tables

Question: What is the most effective hormone treatment for metastatic breast cancer?
Created by: Karen Francis on 24/06/2008

Chia et al. (2008)

Design: Randomised controlled trial (therapy) Evidence level: 2-
Country: Canada (federal state, Commonwealth Realm)

Inclusion criteria:

Post-menopausal women with locally advanced or metastatic breast cancer
Relapse on or within 6 months of prior non-steroidal aromatase inhibitor (Al) therapy
ER and/or PR positive endocrine status

WHO status of 0-2

Life expectancy of at least 3 months

At least one measurable or assessable lesion

Up to one chemotherapy regimen for advanced breast cancer was admissible
Written informed consent

Exclusion criteria:

Life threatening metastatic visceral disease

Leptomeningeal metastases

Prior exposure to fulvestrant or exemestane

Extensive RT or cytotoxic therapy within previous month

History of bleeding diathesis or requirement for long term anti-coagulation therapy

Population:
Number of patients = 693. Age range = 32 to 91 years. Median age = 63 years

Interventions:

[1] Fulvestrant arm (n=351): fulvestrant at 250 mg per 5 ml (x2) as an i.m. injection or a matching
i.m. 5 ml placebo on day 1 followed by 250 mg in 5 ml or placebo on days 14 and 28 days.
Treatment after day 28 was every 28 days (+ 3 days) thereafter.

[2] Exemestane arm (n=342): Oral exemestane at 25 mg, or matching placebo, once a day.

Patients continued on treatment until objective disease progression or other events requiring
withdrawal.

Outcomes:

Primary outcome: time to progression (TTP)

Secondary outcomes: objective response ratio (OR), clinical benefit rate (CBR), response
duration (RD), overall survival (OS) and tolerability. Quality of life (QOL) was assessed by the
FACT-ES instrument

Follow up:

Patients were followed up until their death or, if they withdrew from the trial before disease
progression, they were followed up for response until progression and death. Patients were seen
by a physician every month for the first 6 months and six-monthly thereafter. Tumour response
was assessed every 8 weeks for the first 6 months and then every 3 months until progression.

Median follow-up for all surviving patients was ~13 months.

Results:
At the time of analysis, 288 women in the fulvestrant arm vs 299 in the exemestane arm had
experienced disease progression.

Median TTP in both groups = 3.7 months (HR = 0.93, 95%CI: 0.819-1.133) (nsd).

OR: no of women responded to therapy: fulvestrant = 20 vs exemestane = 18. Odds ratio: 1.12
(95%CI: 0.578-2.186) (nsd).
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CBR: fulvestrant = 32.2% vs exemestane = 31.5%. Odds ratio: 1.03 (95%CI: 0.72-1.487) (nsd).

Median RD from assignment: Fulvestrant = 13.5 months vs exemestane = 9.8 months
Median RD from 1 response: Fulvestrant = 7.5 months vs exemestane = 5.5 months

Adverse events:

Fulvestrant: 2% of women withdrew because of adverse events vs exemestane (2.6%). Both
drugs were well tolerated. The most common adverse events in both arms were hot flushes,
injection site pain, nausea and fatigue. QOL assessment showed no significant difference
between arms in this respect.

General comments:

This paper describes results from a randomised, double blind, double dummy, phase lll trial
(EFECT) which compared the efficacy and tolerability of fulvestrant to exemestane in post-
menopausal women with endocrine positive breast cancer whose disease has progressed on
non-steroidal Al therapy. Participants were recruited between August 2003 and November 2005
from multiple centres.

Baseline characteristics between study arms were generally well balanced but there were more
women in the fulvestrant arm with positive endocrine receptor status. ~60% of women had
received two or more lines of hormone therapy before study entry.

At the time of data analysis, 34% of participants had died and hence no formal analysis of
median overall survival was possible.

The authors conclude that the EFECT trial had demonstrated that both fulvestrant and
exemestane had shown clinical activity in a good proportion of women, were both well tolerated
with similar adverse events and quality of life reported. Since the route of administration differs in
the two treatments it was suggested that patients may make a choice of therapy on this factor.

This multi-centre trial appears to have been thoroughly conducted but this report contains no
details of randomisation, allocation or tumour assessment i.e. by whom performed and if blinded
meaning that since bias cannot be eliminated the paper is downgraded in evidential value. A
lack of placebo comparator also means that it is not possible to assess the true clinical activity of
either treatment arm.

Mouridsen (2007)

Design: Randomised controlled trial (therapy) Evidence level: 2-
Country: Denmark

Inclusion criteria:

Post menopausal women with breast cancer (defined as stage IlI1B ABC)
Locoregional recurrent disease not amenable to RT or surgery or metastatic disease
Measurable or assessable disease

ER and/or PR positive endocrine status (HR unknown was acceptable)

One prior chemotherapy regime for metastatic disease acceptable

Written informed consent

Exclusion criteria:
Recurrence during or within 12 months of prior adjuvant hormone therapy
Prior endocrine therapy for advanced breast cancer

Population:
Number of patients = 907, age range: 31 to 96 years. Median age: 64/65 years

Interventions:

[1] Oral letrozole (LET) at 2.5 mg daily (n=453)

[2] Tamoxifen (TAM) at 20 mg daily (n=454)

Both drugs were given until disease progression at which point participants were offered the
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opportunity to cross over to the other arm (blinding was maintained). If endocrine therapy was
discontinued participants were treated with trastuzumab, chemotherapy and bisphosphonates as
indicated.

Outcomes:

Primary outcome: time to progression (TTP)

Secondary endpoints: tumour response: overall response rate (ORR), complete response (CR),
partial response (PR), time to treatment failure (TTF), clinical benefit rate (CBR), response
duration (RD), overall survival (OS) and tolerability.

Follow up:

907 patients were included in an ITT analysis of which 467 crossed over to other study arm (239
to TAM and 228 to LET) due, with the exception of 8 women, to disease progression. 75 patients
continued on 1st line therapy without progression and 361 terminated 1st line therapy without
crossing over. NB 4 participants in the LET arm were unaccounted for in the analysis.

Results:

Efficacy:

Median TTP: LET vs TAM arm = 9.4 months vs 6.0 months. HR = 0.72 (P<0.0001)
Number of women who experienced PD: LET vs TAM arm = 359 (79%) vs 387 (85%)

Multivariate analysis of pre-defined covariates confirmed the advantage of LET vs TAM
regardless of receptor status, prior adjuvant TAM therapy or dominant site of metastatic disease
(HR = 0.70 95%CI: 0.60-0.81 P<0.0001). The risk of progression was increased by the presence
of visceral or bone dominant disease. LET was highly significantly superior to TAM for each
individual covariate (all P=0.0001). One prospective analysis also showed that median TTP was
longer for LET vs TAM in different age groups.

ORR: LET vs TAM arm = 32% vs 21% (P = 0.0002

CR: LET vs TAM arm = 9% vs 3% (P = 0.0004)

Rate of treatment failure: LET vs TAM arm = 75% vs 85%

Median TTF: LET vs TAM arm 9 months vs 5.7 months (P < 0.0001)

Probability of achieving a complete or partial response: LET vs TAM arm = OR 1.80 (95%Cl:
1.32-2.47) P = 0.0002

Multivariate analysis (using the same covariates as above) showed that the probability of
treatment failure was increased by prior adjuvant TAM and the presence of visceral or bone
metastases.

Survival:
Median OS: LET vs TAM arm = 34 months vs 30 months (P=0.53) (nsd)

LET significantly improved OS vs TAM over the first 24 months and this advantage was maximal
at 14 months and significant for several time points beforehand (every 6 months to 24 months).
The authors hypothesised that the loss of significance overall may have been influenced by the
trial design since the Kaplan Meier survival curves crossed at 36 months, a point at which most
women had crossed over to the other study arm or were receiving different 2nd line treatments.

The authors looked at survival in participants after crossover and reported a benefit in median
OS (31 months, 95%Cl: 22-40) for women crossing to LET compared with women crossing over
to TAM (19 months, 95%Cl: 17-24). Another analysis, of patients who did not cross over, also
highlighted a benefit of LET vs TAM for median OS (35 months (95%CI: 29-43) vs 20 months
(95%Cl: 16-26).

Safety:

Both LET and TAM were well tolerated and the incidence of reporting adverse events were
similar in both (38% vs 37% respectively). The main symptoms were hot flushes (16% vs 13%
respectively), nausea (both 6%) and hair thinning (5% vs 3% respectively)

General comments:
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This paper describes a large phase Ill randomised, double blinded, and double dummy trial
comparing letrozole with tamoxifen (PO25 study) as first line therapy for women with endocrine
receptor positive advanced and/or metastatic breast cancer. The trial was conducted across 201
centres in 29 countries.

The study arms were well balanced with no obvious differences between the two treatments.
93% of the entire population had metastatic disease (~61-63% soft tissue, bone 50-54% and
viscera 43-46%).

The overall survival curves for LET and TAM crossed over at 36 months — such a phenomenon
violates the assumption of proportional hazards and could indicate a differential effect of an
intervention i.e. better than the comparator in the early months but disadvantageous later, or vice
versa, but showing no difference overall. By the time of the curves crossed over in this trial,
however, the majority of the participants were not taking their originally assigned therapy which
confounds the results and makes interpretation difficult, despite several analyses.

The authors concluded that LET demonstrated consistent superiority over tamoxifen for first line
therapy. The study appears to be sound but in this report (but perhaps not in others of this trial)
there were no details of allocation, randomisation or blinding, other than to say that they had
been done. Tumour assessments may not have been conducted by independent investigators
and the chances of bias across such a high number of treatment centres is high, all of which
downgrades this paper in evidential value.

Goss et al. (2007)

Design: Randomised controlled trial (therapy) Evidence level: 2+
Country: USA

Inclusion criteria:

Postmenopausal women >18 years of age with locally advanced, recurrent or (locally) metastatic
disease not treatable with RT or surgery and/or distant metastases

Pathological or histological confirmation of breast cancer

ECOG =0-2

Predicted life expectancy > 12 weeks

ER +ve and/or PR +ve

Bidimensionally measurable disease

Concurrent bisphosphonate treatment was acceptable

Written informed consent

Exclusion criteria:

Prior endocrine therapy for recurrent, locally advanced or metastatic disease

Prior adjuvant Als or anti-oestrogens or SERMS within 12 months of the study

Life threatening disease requiring chemotherapy

History of known CNS metastases, significant CNS dysfunction or other active malignancy (other
BCC or CIS)

Normal (defined) laboratory parameters

Previous or planned use of investigational drug within 30 days of enrolment

Contradictions to the use of toremifine (TOR), atamestane (ATA) or letrozole (LET)

Population:
Number of patients = 865, median age: 63-65 years

Interventions:

[1] ATA + TOR arm (n=434): Toremifine (TOR) at 60 mg per day and atamestane (ATA) at 100
mg five times daily.

[2] LET arm (n=431): Letrozole (LET) at 2.5 mg given with 5 tablets of placebo given at the same
times as in the other arm with respect to time of day, food etc.

Patients continued treatment until disease progression or until other reasons, such as toxicity or
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withdrawal of consent. Post-study treatment was at the discretion of the investigator.

Outcomes:

Primary outcome: time to progression (TTP)

Secondary outcomes: overall response (OR = CR+PR), complete response (CR), partial
response (PR), stable disease (SD), progressive disease (PD), overall clinical benefit (OCB = OR
+ SD) time to treatment failure (TTF), survival, adverse events

Follow up:
All patients were accounted for. 36 patients in the ATA + TOR arm and 34 patients in the LET
arm were not assessable for response

Results:

Efficacy:

Median TTP: LET vs ATA + TOR = 11.2 months (both) HR = 1.0 (95%ClI: 0.91-1.08) (nsd)
Median TTF: LET vs ATA + TOR = 9.24 vs 10.44 months HR = 0.99 (95%ClI: 0.92-1.06) (nsd)
Median OS: LET vs ATA + TOR = 2.79 years vs 3.01 years HR = 0.98 (95%ClI: 0.87-1.11) (nsd)
OR: LET vs ATA + TOR = 30% (95%ClI: 26-35) vs 36% (95%CI: 31-40) OR = 1.27 (95%Cl: 0.96-
1.69) (nsd)

SD: LET vs ATA + TOR = 21% vs 18%

PD: LET vs ATA + TOR = 40% vs 39%

OCB: LET vs ATA + TOR = 52% (95%ClI: 47-56) vs 54% (95%CI: 49-58) OR = 1.08 (95%Cl:
0.83-1.41)

Safety:

There were no significant differences between treatment arms with respect to adverse events.
Those reported in more than 10% of the study population included asthenia, weight gain and hot
flushes.

General comments:

This high quality paper presents the findings of a randomised, double blind, controlled phase Il
trial comparing atamestane plus toremifine with letrozole in the first line treatment of advanced
and/or metastatic breast cancer. Participants were treated at one of 60 participating centres
across 4 countries and were recruited between July 2002 and February 2005.

Methods of allocation, randomisation and blinding were very adequately described and were
appropriate. Data were analysed from the ITT population. Baseline variables were well balanced
between study arms. 70% of participants had soft tissue and/or bone metastases and 80% of
patients were treatment naive (no prior chemotherapy or endocrine therapy). Details of potential
conflicts of interest were provided.

Given the very similar survival and efficacy results between study arms, the authors concluded
that the combined therapy could not be supported in preference to letrozole but suggested that
more potent SERMs and selective ER down-regulators might be combined with aromatase
inhibitors to provide a more complete oestrogen blockade.

Catania et al. (2007)

Design: Comparative study (therapy), evidence level: 3
Country: ltaly

Inclusion criteria:

Post-menopausal women with a histologically or cytologically confirmed metastatic breast cancer
ER +ve and/or PR +ve tumours as assessed by IHC

Previous treatment with at least one prior endocrine therapy for MBC

Evidence of disease not amenable to treatment with curative intent

At least one measurable lesion

WHO status < 2

Life expectancy greater than 3 months

Adequate liver, renal and bone marrow function

Complete or partial response to previous endocrine therapy for MBC
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Exclusion criteria:

Life threatening visceral, metastatic disease

Active CNS disease

Symptomatic pulmonary Lymphangitic disease

Previous treatment with fulvestrant

Concurrent chemotherapy or chemotherapy within the previous month.

Population:
Number of patients = 57, age range: 33 to 85 years. Median age: 63 years

Interventions:

[1] Fulvestrant at 250 mg i.m. injection on day 1 and then every 28 + 3 days thereafter for women
after disease progression on a previous hormone therapy (n=27)

[2] Fulvestrant as above for women as maintenance therapy after chemotherapy (n=30)

All patients were treated until disease progression, unacceptable toxicity or withdrawal of
consent.

Outcomes:

Overall response (OR = CR+PR), complete response (CR), partial response (PR), stable disease
(SD), progressive disease (PD), overall clinical benefit (OCB = OR + SD) time to treatment failure
(TTF), survival, time to progression (TTP), safety, response duration (RD) and adverse events

Follow up:

Baseline tests included medical history, ECG, blood counts and biochemical assessments,
tumour evaluation and performance status. Patients were monitored for clinical and laboratory
parameters every 28 days and objective tumour response was measured every 12 weeks. After
disease progression, survival was monitored by clinical examination or telephone contact.

All patients were followed up for progression and survival. Mean duration of follow-up was 14
months (range: 11-24). All patients completed the planned treatment and were evaluable for
response. At the data cut-off, 22 patients had died.

Results:

Efficacy:

PR =1 (2%)

OR =2%

SD = 24 (42%, 95%Cl: 29-55) (11 patients had SD for = 24 weeks

PD = 32 (56%, 95%CI: 43-69)

OCB = 21%

Median TTP for the patients (n=30) who had progressed = 3 months (range: 1-15)
Median TTF = 3 months (range: 1-15)

Median OS = 20 months (range: 3-32+)

There were no statistically significant differences in TTP, TTF or survival between patients
receiving therapy in groups 1 and 2.

Adverse events:
No patients experienced haematological toxicity. Grade | events included asthenia (n=4),
abdominal pain (n=2), hot flushes (n=2), myalgia (n=1), bone pain (n=1) and constipation (n=1).

General comments:

This paper describes a small comparative study of 57 women who had been heavily pre-treated
for advanced breast cancer and were given fulvestrant after progressing on previous endocrine
therapy or after chemotherapy. This study was part of the ‘Faslodex’ Compassionate Use
Programme and was conducted between December 2003 and May 2005.

Liver and lung metastases were present in 54% and 13% respectively; 67% of patients had bone
metastases and 12% had skin involvement. Most patients were heavily pre-treated — the median
number of previous lines of endocrine therapy was three (range: 1-7) and all patients had
received tamoxifen (sometimes as adjuvant therapy) and aromatase inhibitor for advanced
disease.
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The activity of fulvestrant differed depending on prior treatment (greater clinical benefit for those
having had less than 2 prior therapies regardless of prior response) but not, apparently,
according to the two groups in which patients had been placed for this study, albeit on a non-
randomised basis. The authors concluded that this drug could safely be used in heavily pre-
treated patients in order to lengthen the time before chemotherapy would be required and hence
could improve the quality of life for that period.

Health Economic Summary

Evidence Summary

This question yielded a relatively large evidence base so the review criteria were tightened to
include those studies that were most relevant to the decision problem; thus only studies taken
from the perspective of the UK NHS were reviewed. A total of five studies met the stricter
inclusion criteria from an initial search which identified 358 papers. No additional papers were
identified in an update search. None of the economic evaluations compared hormone therapy
with a ‘do-nothing’ alternative, probably due to the fact that hormone therapy in postmenopausal
women with advanced breast cancer is standard clinical practice. Neither did any of the
evaluations compare all the relevant interventions against each other.

The three older studies evaluate various third-generation aromatase inhibitors (Als) against
megestol as second-line treatment which was the standard hormone therapy at the time. The
more recent studies evaluate letrozole against tamoxifen as first-line treatment, in line with
current clinical practice.

Study Line of therapy Intervention Comparison

Karnon and Jones, first Letrozole Tamoxifen

2003

Karnon et al, 2003 first Letrozole (then Tamoxifen (then
tamoxifen) letrozole)

Lindgren et al 2002 second Exemestane Megestrol

Drummond et al, 1999 | second Anastrozole Megestrol

Nuijten et al, 1999 second Letrozole Megestrol

All studies presented cost-effectiveness analyses (results in terms of cost per life years gained)
and the two Karnon papers also presented cost-utility analyses (results in terms of cost per
QALYs gained). Since we are investigating the use of Als in the treatment of patients with
advanced breast cancer, a consideration of quality of life is particularly important.

All studies used modelling techniques to model the decision problem over a lifelong time horizon.
This meant included the costs and health benefits associated with subsequent treatment. All
papers used RCTs to inform the clinical data and costs from nationally published sources. The
Karnon and Jones (2003) and the Nuijten (1999) analysis used a similar model structure that was
more comprehensive than the other models, using a Markov process and allowing for various
clinical pathways subsequent to hormone treatment. Expert opinion was ascertained using formal
methods of elicitation in these studies.

None of the studies used the current discounting recommendation of 3.5% for both health
benefits and costs; many of the studies used differential discount rates. By using a lower discount
rate for health benefits these studies will have overestimated future health benefits of the
interventions which would result in higher incremental cost effectiveness ratios than have been
reported. However since the time horizon is not long (lifetime perspective yet never more than 6
years) this effect is not likely to change the conclusions from the studies.
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All baseline ICERSs for the comparison between letrozole or anastrozole and tamoxifen were
below £5,075 per life year gained and £9,200 per QALY. Similar results were obtained for
letrozole, anastrozole or exemestane versus megestrol with a maximum ICER of £9,667 per life
year. All of these results were tested to varying degrees of sophistication with sensitivity analysis
and were robust to all scenarios presented. However a major limitation of the studies was that all
were supported by the pharmaceutical industry. Since not all assumptions were tested, bias from
this source cannot be ruled out. In addition none of the studies compared third-generation
aromatase inhibitors against each other, so there is no evidence as to which Al is most cost-
effective, in either the first- or second-line setting.

An independent analysis would be useful, especially if it incorporated indirect comparison
methods to compare all the interventions of interest against each other. This was not undertaken
as part of the economic work for this guideline since it was felt that the evidence showed all the
baseline ICERs for new Als in first- or second-line fall within an acceptable level of cost-
effectiveness; thus independent modelling on this topic was not considered a high priority.
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Karnon J, Jones T. A stochastic economic evaluation of letrozole versus tamoxifen as a first-
line hormonal therapy: For advanced breast cancer in postmenopausal patients.

Full bibliographic Pharmacoeconomics 2003;21(7):513-525.

reference

Source of funding Novartis Pharmaceuticals UK (manufacturers of letrozole)

Cost-effectiveness analysis was conducted using a Markov model structure adapted from a
Economic study type model design published by Nuijten and co-workers (1999) (included in this review, see 1.5)
which evaluated second-line hormonal therapy.

Population, country & Postmenopausal women with advanced breast cancer. UK NHS perspective.
perspective
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Comparison(s) Letrozole (2.5mg daily) vs. Tamoxifen (20mg daily) as first-line hormonal therapies.

All effectiveness data are derived from one RCT, Mouridsen et al 2001. Data were used on
the probability and timing of serious adverse events (2% with letrozole, 3% with tamoxifen),
the proportion of patients progressing, the time to progression, details of subsequent therapy,
proportion of patients dying and the time to death.

Source of effectiveness
data

Cost year 2000, GBP.

Included:
1% line therapy cost including:
- Drug acquisition costs (BNF 40, 2000)
- treating serious adverse events (UK NHS HRG costs)
- patient consultations (resource use from Nuijten et al 2000, unit costs from NHS
reference costs, 2000 and PSSRU costs, 2000)
- lab tests (ranging between £2.50 - £68.63; NHS Reference costs, 2000)
- other procedures
- concomitant drug interventions
2" line therapy costs:
Cost components - Drug acquisition costs (BNF 40, 2000)
- patient consultations
- lab tests (ranging between £2.50 - £68.63; NHS Reference costs, 2000)
- hospitalisation (Cost per day: General medicine £223, Oncology £334, Palliative
care £169; PSSRU costs, 2000)
3" line therapy costs:
- progesterone megestrol
Cost of further treatment/care:
- three first-line chemotherapy regimens (not specified)
- doxorubicin as 2™ line chemotherapy
- palliative care for an average of 1.5 months
Excluded: none specified

Time horizon, discount A lifetime time horizon was used. Costs were discounted at 6% per year with health benefits
rate discounted at 1.5% per year.

The lifetime cost per patient receiving letrozole as 1% line hormonal treatment was estimated
Results — cost to be £11,303 compared to £9,631 for a patient receiving tamoxifen as 1* line hormonal
therapy.

Letrozole was associated with 4.182 life years and tamoxifen with 3.468 life years. QALYs
were estimated in a sensitivity analysis but the method used to do so was not explained and

Results — effectiveness the results were only shown in terms of incremental cost per QALY.

Whilst serious adverse events (SAEs) from first-line therapy were considered, it is not clear
that any other adverse events or toxicity associated with subsequent treatments were
considered. The impact of the SAEs is only shown in terms the SAE-related cost per patient
per event associated with each intervention (letrozole, £1571; tamoxifen, £2476).

Results — adverse events

An incremental analysis was conducted and resulted in a cost of £2,342 per life year for
letrozole compared to tamoxifen. An incremental analysis was also conducted using QALYs
as the outcome measure, resulting in the cost per QALY gained with letrozole compared to
tamoxifen of between £2,927 and £3,969. The authors suggest this cost per QALY reinforces
the cost-effectiveness of letrozole over tamoxifen but the methods for estimating QALYs were
not reported so this result should be interpreted with great caution.

Results —incremental
cost-effectiveness

The cost effectiveness acceptability curve (CEAC) presented shows that the probability that
Results-uncertainty letrozole is cost-effective (compared to tamoxifen) is 0.5 at a threshold of around £2,500 per
life year. The probability rises to 0.9 at around £5,500 per life year.

The authors concluded that the results of their analysis showed that letrozole is a cost-
effective alternative first-line therapy compare with tamoxifen, achieving additional life-years
at a mean cost of £2,342. The estimated credible intervals showed that even at the 95'
percentile of the cost-effectiveness range, the ICER was just over £10,000.

Authors’ conclusions
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General comments

As with all the studies in this review, the major limiting factor in the applicability of this study
to answer the question posed for this guideline was that not all the interventions of interest
(i.e. all relevant hormone therapies) were evaluated. Although there is no direct clinical
evidence comparing all these options, no attempt was made to formally combine indirect
evidence. The applicability of this study for the advanced breast cancer guideline is also
limited by the fact that the primary outcome measure for the analysis was life years gained.
Since quality of life is an important in the consideration of the effect of treatment in patients
with advanced breast cancer, the use of QALYs may have been more appropriate. Although
this was attempted in a sensitivity analysis the method used to attribute published utility
values to different health states was not well described. It should also be noted that this study
was funded by the manufacturer of letrozole, Novartis.

Full bibliographic
reference

Karnon J, Johnston SR, Jones T, Glendenning A. A trial-based cost-effectiveness
analysis of letrozole followed by tamoxifen versus tamoxifen followed by letrozole for
postmenopausal advanced breast cancer. Ann Oncol 2003; 14(11): 1629-33.

Source of funding

Novartis (manufacturer of letrozole)

Economic study type

Both cost-utility and cost-effectiveness analysis.

Population, country &
perspective

Postmenopausal women with advanced breast cancer. UK NHS perspective

Comparison(s)

First-line letrozole with the option of second-line tamoxifen compared to first-line tamoxifen
with the option of second-line letrozole.

Source of effectiveness
data

The one phase Il RCT (Mourisden et al, 2001) which included a crossover design at the
point of disease progression (52% of patients treated with letrozole first switched over to
tamoxifen, while 50% patients treated initially with tamoxifen switched over to letrozole).

Cost components

Cost year not stated. All costs given in GBP.

Costs included:

- drugs (BNF, 2002)

- patient consultations (PSSRU costs, 2000)

- lab tests (PSSRU costs, 2000)

- hospitalisation (PSSRU costs, 2000)

The resource use for these items was taken from the 1999 Nuijten analysis (also in this
review)

Costs excluded:

None stated

All other costs are assumed to be the same for both strategies.

Time horizon, discount
rate

Lifetime time horizon. 6% discount rate for costs, 1.5% discount rate for benefits. A discount
rate of 6% for both costs and benefits is explored in the sensitivity analysis.

Results — costs

The costs associated with 1 line letrozole, 2™ line tamoxifen were estimated as £4,765,088
per 1000 patients (£4,765 per patient). First-line tamoxifen followed by 2™-line letrozole was
estimated at £3,417,939 per 1000 patients (or £3,418 per patient).

Results - effectiveness

The strategy of starting with letrozole was associated with 1684 life years per 1000 patients
(1.684 life years per patient) whilst the strategy of starting with tamoxifen was associated with
1457 years per 1000 patients (1.457 years per patient). The incremental life years with
letrozole first (compared to tamoxifen first) is 0.228.

Results — adverse events

No adverse events were considered in the model.

Results —incremental
cost-effectiveness

The incremental analysis showed letrozole then tamoxifen was associated with a cost per
QALY of £8,514. The cost-effectiveness analysis yielded an ICER of £5,914 per life year
gained with letrozole then tamoxifen rather than vice versa.

Results-uncertainty

A series of one- and multi-way deterministic sensitivity analyses were undertaken although
there was no justification of the parameters investigated (they increased and decreased the
costs by an arbitrary 50%, adjusted the utility values and considered a different discount
rate). Probabilistic sensitivity analysis is also reported but it is not clear what distributions
were applied to which parameters. The ICER ranged from £4,227 - £16,373 per life year
gained and from £6,083 - £23,558 per QALY.
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Authors’ conclusions

The authors conclude that starting hormone therapy with letrozole is a cost-effective
alternative to tamoxifen for the UK NHS. Whilst they admit the 97.5" percentile yields an
ICER of £23,558 per QALY, this is below the implicit threshold of £30,000 per QALY. Other
sensitivity analysis on the cost and utility weights show that the results are not sensitive to
these values, nor to variations in the discount rate.

General comments

As with all the studies in this review, the major limiting factor in the applicability of this study
to answer the question posed for this guideline was that not all the interventions of interest
(i.e. all relevant hormone therapies) were evaluated. Although there is no direct clinical
evidence comparing all these options, no attempt was made to formally combine indirect
evidence. .Again, it should be noted that this study was funded by the manufacturer of
letrozole.

Full bibliographic
reference

Lindgren P, Jonsson B, Redaelli A, Radice D. Cost-effectiveness analysis of exemestane
compared with Megestrol in advanced breast cancer - A model for Europe and Australia.
Pharmacoeconomics 2002;20(2):101-108.

Source of funding

Pharmacia Corporation (manufacturer of exemestane)

Economic study type

Cost-effectiveness analysis. Decision analytic model using a markov process.

Population, country &
perspective

Postmenopausal women with advanced breast cancer, non-responsive to tamoxifen therapy.
Perspective taken was that of a third-party payer in Australia and different European settings,
including that of the UK.

Comparison(s)

Exemestane (25mg/day) vs. Megestrol (40mg four times daily)

Source of effectiveness
data

One RCT, Kaufmann et al 2000.

Cost components

Price year 1999, EUR. Exchange rate not reported.

Costs included:

- drug costs: cost per day of exemestane €5.60, megestrol €2.13 (retail price, source
not stated)

- all other treatments, such as in- and out- patient visits, procedures such as surgery
and radiotherapy, diagnostic tests, concomitant medication, palliation. (derived
from a retrospective observational study)

Excluded: none specified

Time horizon, discount
rate

Two time horizons used: 36 months and lifetime. Both costs and benefits at 3% p.a.

Total cost with exemestane per patient ranged from €6,556 in Belgium to €16,366 in the UK
in the 3 year analysis, and ranged between €9,069 in Belgium to €23,293 in the UK in the
lifetime analysis. Three year costs with megestrol per patient ranged from €5,378 to €14,359
in the UK, whereas lifetime costs ranged from €7,066 in Spain to €19,047 in the UK. The high
prices in the UK were attributable to the ‘Other healthcare’ costs rather than the second-line
hormonal therapy drug costs.

UK:
3yr time horizon: Total cost with exemestane €16,366; with megestrol €14,359

Lifetime horizon: Total cost with exemestane €23,293; with megestrol €19,047

Results - effectiveness

The effectiveness results were assumed to be equally applicable for all countries considered.

3-year time horizon: Exemestane was estimated to be associated with 758.5 days survival
compared to 696.3 days with Megestrol.
Lifetime horizon: the survival associated was not reported for either alternative.

Results — adverse events

Adverse events were not included in the model, despite being more common in the megestrol
arm.

Results —incremental
cost-effectiveness

The ICERs ranged from €6,911 in Belgium to €13,016 in the Netherlands. Despite costs in
the UK being the highest of all countries, the difference in cost between the two alternatives
was greatest in the Netherlands. Since effectiveness was constant across countries the
difference in cost was the sole driver of the incremental cost-effectiveness ratios.
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UK:
3 year horizon: Exemestane was associated with an incremental cost-effectiveness ratio of
€11,733 per life year gained compared to megestrol.

Results-uncertainty

Limited one-way sensitivity analysis. The discount rate was varied using a 6% pa rate for
costs and 1.5% pa for health benefits and resulted in an ICER of €11,073 per LYG in the
3year analysis.

Authors’ conclusions

The authors conclude that exemestane is a cost-effective alternative to megestrol as second-
line therapy in the UK. They explain that differences in cost-effectiveness between countries
are solely attributable to differences in costs. The authors admit there was no inclusion of
adverse events; they would increase the costs of megestrol. Exemestane is a cost-effective
option for postmenopausal women with progressive advanced breast cancer after therapy
with tamoxifen.

General comments

In addition to the fact quality of life was not explicitly considered in the analysis, and the
comparators were limited (which was true of most studies in this review) there were a few
other limitations. The sensitivity analysis performed was limited and there was a number of
transparency issue in the reporting, for example unit costs were not separated from resource
use. The use of two time horizons was interesting as it demonstrated the importance of
considering lifetime costs and benefits when evaluating competing alternatives.

Full bibliographic
reference

Drummond M, Thompson E, Howell A, Jonat W, Buzdar A, Brown J. Cost-effectiveness
implications of increased survival with anastrozole in the treatment of advanced breast
cancer. Journal of Drug Assessment 1999;2(2):169-179.

Source of funding

Zeneca Pharmaceuticals (manufacturer of anastrozole)

Economic study type

Cost-effectiveness analysis.

Population, country &
perspective

Patient population considered in the analysis was that of the two RCTs: postmenopausal
women with advanced breast cancer failing treatment with tamoxifen. Primary analysis — UK.
Secondary analyses in the US, Germany and Australia. Perspective taken was of the third-
party payer.

Comparison(s)

Anastrozole (1mg daily) vs. Megestrol (40mg, four times daily)

Source of effectiveness
data

Two randomised controlled trials (Buzdar 1996 and Buzdar 1998). It is not clear how data
from the two trials were synthesised.

Cost components

Only drug acquisition costs were included. Supportive care was assumed to be the same,
irrespective of the intervention. A daily cost of £2.97 for anastrozole and £0.97 for megestrol
was used (source not reported). Lifetime costs were estimated from the literature, £7,620
over 27 months, (Richards et al, 1993), although it is not clear if these were included in the
basecase or just as a sensitivity analysis.

Time horizon, discount
rate

Neither costs nor benefits were discounted to present values. This was justified by the short
time horizon, although it is not clear how long patients are assumed to live. The lifetime costs
are for 27 months, but this may be in addition to the 274-371 days spent on megestrol or
anastrozole respectively. This may mean that patients are estimated to live well beyond two
years in which case discounting would have been appropriate. However since the survival
time is undoubtedly short, not applying a discount rate is unlikely to affect the conclusions of
the analysis. The time horizon was not explicitly stated, but was assumed to be lifetime.

Results — cost per
patient per alternative

Not reported.

Results - effectiveness
per patient per
alternative

Median time to death: 26.7 months with anastrozole and 22.5 with megestrol. The 2-year
survival rate was 56.1% with anastrozole and 46.3% with megestrol. However mean
estimates are used for economic evaluation, and in the basecase analysis these were
estimated using an area under the curve analysis. The mean duration of treatment was
estimated to be 371 days and 274 days on anastrozole and megestrol respectively. This was
associated with 1077 days survival on anastrozole and 887 days survival on megestrol.

Results — adverse events

Adverse events were not discussed in the paper, so it is assumed they were not considered
in the analysis.

Results —incremental
cost-effectiveness

The baseline ICER associated with anastrozole compared to megestrol was estimated to be
£1,608 per additional life year in the UK. It ranged from just £5 per LYG in Germany, to
£1,643 per LYG in Australia.
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Results-uncertainty

A limited sensitivity analysis was undertaken, investigating the impact of using two different
methods to estimate mean survival from the trial data, on the results of the analysis.

Estimation of treatment duration and survival by other methods:

Duration of treatment (days) Survival (days)

Anastrozole Megestrol Anastrozole Megestrol
AUC 371 274 1077 887
(basecase)
Weibull 369 279 832 661
Kaplan Meier 174 145 814 684

The resulting ICERs (in the UK analysis) from the Weibull analysis £1,761 per LYG with
anastrozole compared to the Kaplan Meier estimate which yielded £1,056 per LYG with
anastrozole.

Differences in follow up time observed were investigated, although the range of values was
not reported which makes interpreting the results problematic. The ICER was reported to be
£3,730 per LYG with anastrozole.

Authors’ conclusions

The authors conclude that the ICER (£1,608 per LYG) associated with anastrozole compared
to standard second-line treatment; megestrol falls within an acceptable level of cost-
effectiveness and is robust to the sensitivity analysis conducted. They present this conclusion
with appropriate caveats, questioning the validity of retrospective data used and how the
methods of survival estimation slightly alter the results, though not the conclusions of the
analysis. They compare the cost-effectiveness of anastrozole across different countries,
which all show anastrozole to be a cost-effective alternative to megestrol, using acceptable
willingness to pay thresholds in Canada and the results of recent studies investigating the
cost-effectiveness of breast screening programs in the UK. The authors acknowledge the
limitations of their analysis; not explicitly considering the impact of the interventions of
patients’ quality of life, nor taking their preferences into account, nor factoring in possible
adverse events, although they suggest these factors would not alter the conclusions of the
analysis since the cost per life year gained is very low and utility values would have to be
very low to result in an unfavourable cost per QALY.

General comments

This was a simple analysis and some important aspects of the evaluation were not reported,
for the costs in particular. In addition only two interventions were compared and quality of life
was not considered. However, the resulting ICER was low and does not differ from the other
study in the review suggesting that anastrozole is a cost-effective alternative to megestrol as
second-line hormone therapy for postmenopausal women with advanced breast cancer.

Full bibliographic
reference

Nuijten M, Meester L, Waibel F, Wait S. Cost effectiveness of letrozole in the treatment of
advanced breast cancer in postmenopausal women in the UK. Pharmacoeconomics 1999;
16(4):379-397.

Source of funding

Novartis (manufacturer of letrozole)

Economic study type

Cost-effectiveness analysis.

Population, country &
perspective

A hypothetical cohort of patients: postmenopausal women with advanced breast cancer who
had previously failed to respond to first-line or adjuvant antiestrogen.

UK, NHS.

Comparison(s)

2.5mg/day Letrozole vs. 160mg/day Megestrol as second-line hormonal therapy.

Source of effectiveness
data

Second-line hormonal therapy:
- One RCT, the AR/BC2 trial (Dombernowsky, 1998).
Full details were provided about the trial including the inclusion and exclusion criteria, design
and results. In addition assumptions were made using expert opinion.
Third-line hormonal therapy:
- amulti-centre randomised trial (Garcia-Giralt et al, 1992)
- a small 1-centre trial (Brufman et al, 1994)
- a retrospective study of 55 patients at the Royal Marsden hospital (lveson et al,
1993)
First-line chemotherapy:
- 4 randomised studies (3 of CMF) (Alonso et al, 1995; Fraser et al, 1993; Viladiu et
al, 1985)
- a non-blind randomised study (Hoogstraten et al, 1984)
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- 2 retrospective analyses (Gerritsen et al, 1995; Gregory et al, 1993)
- a review of 9 randomised studies with multi-drug chemotherapy regimens
(Mouridsen et al, 1992)
Second-line chemotherapy:
- a non-blind prospective study (Gregory et al , 1993)
- a retrospective analysis (Alonso et al, 1995)
- a review of 85 clinical studies (Petru et al, 1986)
Observational care and palliative care:
- used expert opinion to estimated the probability of disease progression and
mortality since no published data exist.

Costs were reported as 1996 prices, in GBP. Unit costs and resource use reported
separately. Costs derived from Birmingham City hospital (assumed NHS charges were a
proxy for real costs). Health care utilisation was estimated by expert option using formal
elicitation methods.

Costs included:
(Direct medical costs)
- drug therapy (letrozole, megestrol, other hormone therapies, chemotherapy, other
medication for serious adverse events or pain)
Cost components - consultations (GP, oncologist, nursing time)
- number of days of hospitalisation (per diem rate, including al procedures and
drugs)

Market price per unit, 1997 used for:
- letrozole £2.97
- megestrol £1.01

Excluded: none specified

Lifetime time horizon (6.25 years).
Time horizon, discount
rate 5% annual discount rate for costs. Not clear if a discount rate was applied to health benefits
(none stated). No discussion of why this might have been appropriate.

Results — cost per Average cost per patient: with letrozole £7,547, with megestrol £6,820.
patient per alternative

Average survival with letrozole was estimated to be 25.2 months, whilst patients treated with
megestrol were estimated to live on average 22.8 months, thus a 2.4 months survival
attributable to letrozole as second line hormonal therapy.

Results - effectiveness
per patient per
alternative

Serious adverse events resulting from second line hormone treatment were considered, but
Results — adverse events | the adverse events arising from further hormonal therapy or subsequent chemotherapy were
not considered. Neither was potential toxicity resulting from chemotherapy.

Results —incremental

cost-effectiveness The baseline estimate of cost-effectiveness for letrozole compared to megestrol as second

line hormonal therapy was £3,588 per life year gained.

A series of one-way deterministic sensitivity analyses were performed on the main
probabilities and cost assumptions used in the analysis. The model was insensitive to
changes in costs of hospitalisation, chemotherapy and serious adverse events as these did
not impact on the results. An increase in the price of letrozole and the resource use
assumptions had some impact on the baseline ICER causing it to increase by £1,863 in the
former case and vary between £3239 and £4137 in the latter. The model was highly sensitive
to the acquisition costs of letrozole (a 20% increase led to an increase in the ICER to £5,451
per LYG) and megestrol (ICER not reported) and to the efficacy and safety parameters with
second-lien hormone therapy (ICERs ranged from letrozole dominating the megestrol
alternative to £27,702 per LYG when the probability of progression after 3 months on
megestrol was increased 0.6).

Results-uncertainty

The authors concluded that Letrozole offers a cost-effective alternative to megestrol as a
second-line hormonal therapy from a UK NHS perspective with an incremental cost-
effectiveness ratio of £3,588 per life year gained, according to the model presented and given
the assumptions that were made. The authors compare the modelled survival outcomes with
updated results of the main clinical trial used in the analysis, and although they do differ, the
difference between the two alternatives is the same (at around 10%).

Authors’ conclusions
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General comments

This was a well conducted and thoroughly reported analysis. As with the other studies there
was no consideration of quality of life which we know to be particularly important at this stage
of the disease. Another limit on the applicability of the results of this study to the review
question was that only two alternative therapies were compared.
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Drummond Checklist

Question Karnon & Karnon & Lindgren et al. Drummond et | Nuijten et
Jonesetal. | Johnstonet | (2002) ERU al. (1999)
(2003) al. (2003)

1. The research question is stated. Yes Yes Yes Yes Yes

2. The economic importance of the research question is stated. Yes Yes Yes Yes Yes

3. The view point(s) of the analysis are stated and justified. Yes Yes Yes Not fully Yes

4. The rationale for choosing the alternative programmes or interventions are stated. Yes No No Yes Yes

5. The alternatives being compared are clearly described. Yes Yes Yes Yes Yes

6. The form of economic evaluation is stated. Yes No Yes Yes Yes

7. The choice of form of economic evaluation is justified in relation to the questions No No Yes No No

addressed.

8. The source(s) of effectiveness estimates are stated. Yes Yes Yes Yes Yes

9. Details of the design and results of effectiveness study are given (if based on a Yes Yes Not fully Not applicable Yes

single study).

10. Details of methods of synthesis or meta-analysis of estimates are given (if based Not applicable Not applicable Not applicable No Yes

on an overview of a number of effectiveness studies).

11. The primary outcome measure(s) for the economic evaluation are clearly stated. Yes Yes Yes Yes Yes

12. Methods to value health states and other benefits are stated. Not clear Not applicable Not applicable Not applicable Not
applicable

13. Details from the subjects from whom valuations are obtained are given. No Not applicable Not applicable Not applicable Not
applicable

14. Productivity changes (if included) are reported separately. Not applicable Not applicable Not applicable Not applicable Not
applicable

15. The relevance of productivity changes to the study question is discussed. No No Yes No Yes

16. Quantities of resources are reported separately from their unit costs. No Yes No No Yes

17. Methods for the estimation of quantities and unit costs are described. Yes Yes Yes Not fully Yes
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Question Karnon & Karnon & Lindgren et al. Drummond et | Nuijten et
Jones et al. Johnston et (2002) al. (1999) al. (1999)
(2003) al. (2003)

18. Currency and price data are recorded. Yes No Yes Yes Yes

19. Details of currency of price adjustments for inflation or currency conversion are Not applicable Not applicable No Yes Not

given. applicable

20. Details of any model used are given. Yes Yes Yes No Yes

21. The choice of model used and key parameters on which it is based are justified. Not fully Yes Yes Not applicable | Yes

22. The horizon of costs and benefits is stated. Yes Yes Yes No Yes

23. The discount rate is stated. Yes Yes Yes Yes Not fully (for
costs but
not explicitly
for health
benefits)

24. The choice of rate is justified. Yes No Yes Not applicable | No

25. An explanation is given if costs or benefits are not discounted. Not applicable Not applicable Not applicable Yes No

26. Details of statistical test and confidence intervals are given for stochastic data. Not applicable Not applicable Not applicable Not applicable | Not
applicable

27. The approach to sensitivity analysis is given. Yes Yes Yes Not fully Yes

28. The choice of variables for sensitivity analysis is justified. Not fully Not fully No Yes Yes

29. The ranges over which the variables are varied is stated. Not clear Yes Yes Not fully Yes

30. Relevant alternatives are compared. Yes Yes Yes Yes Yes

31. Incremental analysis is reported. Yes Yes Yes Yes Yes

32. Major outcomes are reported in a disaggregated as well as aggregated form. Yes Yes Yes No Yes

33. The answer to the study question is given. Yes Yes Yes Yes Yes

34. Conclusions followed from the data reported. Yes Yes Yes Yes Yes

35. Conclusions are accompanied by the appropriate caveats. No No Yes Yes Yes

36. Generalisability issues are addressed. No No Yes Yes Yes
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4.2.2 Men with metastatic breast cancer
Short summary

Three papers (Kantarjian et al. 1983, Patel et al. 1984 and Lopez et al. 1985a) presented case series
of men who had received a great variety of endocrine therapies, including surgery. None of the
treatments were highlighted for specific analysis and the numbers of each patient sub-group are too
low to make a summary of any value.

Otherwise, there were eight retrospective case series (El Omari-Alaoui 2002, Giordano 2002, Harris
et al. 1986, Lopez 1985b & 1993, Patterson et al. 1980 and Ribeiro 1976 & 1983) which reviewed
data from case files of male patients treated for breast cancer. The papers spanned nearly three
decades and involved 321 males - four papers were from the United Kingdom. None of the studies
were comparative and, although of low quality, represent probably the best available evidence on this
topic.

Very limited evidence (n=5) (Harris et al. 1986) suggested that aminoglutethimide may be suitable
therapy for men with advanced breast cancer who have been previously orchidectomised.
Diethylstilboestrol therapy was effective for men with soft tissue disease but failed to elicit a significant
tumour response in those with more widespread metastatic breast cancer.

Limited evidence suggests that cyproterone was an effective therapy in some men but there were no
factors by which response could be predicted and the treatment resulted in impotence and loss of
libido for many patients. Androgen blockade with buserelin did not appear to enhance the response
but may have prevented response flare. A very limited case series (n=5) (Harris et al. 1986) showed
that anastrazole therapy did not result in a positive response in ER-positive males with metastatic
breast cancer.

Two poor quality studies (Ribeiro 1983 and Patterson et al. 1980) reviewed data on treatment with
tamoxifen. Some patients were included in both studies. The authors reported objective response
rates from 37.5% to 48% and response duration from 1 month to 5 years. Where endocrine status
was known, only the ER-positive sub-group was associated with favourable tumour response. Few
adverse events were reported.

PICO question
POPULATION INTERVENTION COMPARISON OUTCOME

Men with metastatic e Aromatase Each with each e Time to

breast cancer inhibitors other progression
e Tamoxifen e OQverall survival
¢ GnRH agonists e Toxicity
¢ Stilboestrol e QOL
¢ Anti-androgens ¢ Response rate
¢ Orchidectomy

NB The search strategy developed from this PICO table and used to search the literature for this question can be found in
Appendix A

Evidence summary

There were eleven retrospective case series (El Omari-Alaoui 2002, Giordano 2002, Harris et al.
1986, Kantarjian et al. 1983, Lopez 1985a, 1985b & 1993, Patel et al. 1984, Patterson et al. 1980 and
Ribeiro 1976 & 1983) which reviewed data from case files of male patients treated for breast cancer.
The papers spanned nearly three decades and involved 292 males - four papers were from the United
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Kingdom. None of the studies were comparative and, although of low quality, represent probably the
best available evidence on this topic.

In 1976, Ribeiro presented data from 58 men with advanced breast cancer who were given first line
oral diethylstilboestrol at three different doses at a single UK centre between 1942 and 1972. An
objective response rate of 38% was seen in men who had predominantly soft tissue disease. The
response duration for complete responders was 7 years with a median survival of 6 years and 10
months. Non-responders were men with widespread metastatic disease who had a median OS of just
over one year.

Ribiero (1983) and Patterson et al. (1980) retrospectively reviewed data from men with breast cancer
who had been given 20 mg to 40 mg tamoxifen per day for unknown durations. Nine of the men were
included in both studies. The authors reported objective response rates of 37.5% and 48%
respectively with response duration in a very wide range, between one month and five years. Survival
outcomes were not reported in either paper. Few tumours were assessed for endocrine status but in
those men in which this had been undertaken, only ER +ve status was associated with tumour
response. Few adverse events were reported.

Harris et al. (1986) presented five case reports on men with advanced breast cancer who were given
aminoglutethimide. One man, the only subject who had been orchidectomised, responded positively
to the treatment for 14 months. The other four men failed to respond and yet, although their oestrogen
levels were not reduced by this aromatase inhibitor, they all subsequently responded to tamoxifen.

Lopez et al. (1985b) reported on a small series of men (n=10) with recurrent or progressive breast
cancer who were given cyproterone twice a day for an unknown duration. The objective response rate
was 70% and the median duration for responders was 8 months. The anti-androgenic activity of the
drug resulted in impotence and there were also reports of gynaecomastia, weight gain and tiredness.
The response to treatment was not predicted by any identifiable factor, including hormone levels since
response did not always correlate with measured testosterone, oestradiol or gonadotropins. Lopez et
al. (1993) presented further case reviews in which men (n=11) had received cyproterone with a GnRH
analogue, buserelin until disease progression. The objective response rate was 63.6% with median
response duration for responders of 11.5 months. Even in those men with stable disease, pain and
symptoms were alleviated. Median overall survival was 18.5 months. Both drugs were well tolerated
but, again, impotence and loss of libido were commonly reported. The tumour responses were
independent of measured hormone levels and the relationship between therapy and endocrine status
was not explored (although five men with a positive response were ER +ve/ PR —ve).

Giordano et al. (2002) reported on five men who had received anastrazole for the treatment of
metastatic breast cancer. Each case was discussed in narrative synthesis. None of the men
experienced an objective response although 3/5 had a temporary stabilisation of disease and two
men derived a clinical benefit (stable disease > 24 weeks). All men were ER +ve.

Three groups (Kantarjian et al. 1983, Patel et al. 1984 and Lopez et al. 1985a) presented data from
men who had received various therapies for advanced breast cancer including orchidectomy,
adrenalectomy, hypophysectomy, aminoglutethimide, androgens, oestrogens, corticosteroids,
medroxyprogesterone, tamoxifen and stilboestrol. Individual therapies were not discussed but rather
endocrine therapy as a whole was assessed for its effect on survival. In most cases the number of
patients receiving any one treatment is so low that summarizing the outcomes is not meaningful.
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Evidence tables

Question: What is the most effective hormone treatment for men with metastatic breast cancer?
Created by: Karen Francis on 27/06/2007

Ribiero (1983)

Design: Retrospective case series (therapy), evidence level: 3
Country: UK

Inclusion criteria:
Men with inoperable primary breast cancer, recurrent and/or metastatic disease.

Exclusion criteria:
None stated

Population:
Number of patients = 24, age range: 36 to 86 years. Mean age: 63 years

Interventions:
20/24 men received tamoxifen citrate at 20 mg per day.

4/24 men received tamoxifen citrate according to a schedule: day 1: 160 mg and then 20 mg per
day thereafter.

No patient received chemotherapy and areas exposed to radiotherapy were excluded from
assessment.

Therapy was given for a minimum of 2 months to all patients and one patient continued for 5
years.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, progressive
disease PD), response duration (RD)

Follow up:
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Minimum follow-up = 8 months. Maximum follow-up = 60 months.

Results:

Efficacy (n=24):

CR=5/24

PR = 4/24 therefore total response = 9/24 (37.5%)
SD = 2/24 (each for 24 months)

PD = 12/24

Mean RD = 21 months (range: 8-60)

General comments:

This paper reports the findings on the treatment of 24 male breast cancer patients given
tamoxifen at a single UK centre. Nine of the men were included in another retrospective study
(Patterson et al., 1980). All men had progressive disease, 12 with soft tissue loco-regional
disease, 6 also had bone metastases, 3 had bone only disease and 3 had lung only disease.

Ten tumour samples were assayed for endocrine receptor status of which seven were ER +ve
and 5 were PR +ve. Two of the men with ER +ve cancer failed to respond to tamoxifen although
one later responded to bilateral adrenalectomy and orchidectomy. None of the men with ER —ve
cancer responded to tamoxifen.

No patients reported adverse events from tamoxifen.

This paper is a simple reporting of data from patient case notes with no details of assessment
methods and is of less evidential value than a comparative study.

Ribiero (1976)

Design: Retrospective case series (therapy), evidence level: 3
Country: UK

Inclusion criteria:
Men with recurrent and/or metastatic breast cancer.
No previous endocrine therapy

Exclusion criteria:
None stated

Population:
Number of patients = 58, age range: 33 to 88 years. Mean age: 69 years

Interventions:
54/58 men received oral diethylstilboestrol at 15 mg per day (3 x 5 mg doses)

2/58 men received oral diethylstilboestrol at 20 mg per day.
3/58 men received oral diethylstilboestrol at 3 mg per day.

Therapy was given for a minimum of 2 months to the majority of patients.

Outcomes:
Tumour response (complete response CR, partial response PR), response duration (RD),
survival.

Follow up:
2 men withdrew from the study within the first week due to nausea. One patient was lost to
follow-up.

Results:

Efficacy (n=55):

CR =14/55

PR = 7/55 therefore total response = 21/55 (38%)

Median RD for those with CR = 7 years
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Median RD for those with PR = 1 year

Median survival for CR (excluding 3 patients who died of other causes) = 6 years 10 months
Median survival for PR = 1 year 7 months
Median survival for non-responders (34/55) = 1 year 1 month.

General comments:

This paper reports the findings on the treatment of 58 male breast cancer patients given
diethylstilboestrol at a single UK centre between January 1942 and January 1972. 27 men had
developed post-surgical recurrence, 17 had disease progression after radiotherapy and 14 men
presented with widespread disease.

All the men who responded to therapy were those with recurrent or progressive soft tissue
disease (breast, chest wall and/or lymph nodes) who had been given surgery and/or
radiotherapy. 14 men who had widespread disease failed to respond to diethylstilboestrol. 6 men
with bone only disease also failed to respond. 2 men had bone and lung disease and whilst the
lung metastases responded for five months, overall, the cancer progressed.

Very few treatment side effects were reported. Two patients withdrew because of nausea and
two patients reported severe gynaecomastia which was not treated with radiotherapy.

This paper is a simple reporting of data from patient case notes with no details of assessment
methods and is of less evidential value than a comparative study.

Patterson et al. (1980)

Design: Retrospective case series (therapy), evidence level: 3
Country: UK

Inclusion criteria:
Men with advanced breast cancer
Objectively assessable disease

Exclusion criteria:
None stated

Population:
Number of patients = 31, age range: 45 to 88 years. Mean age: 66 years

Interventions:
Tamoxifen was given to all patients at doses ranging from 20 to 40 mg per day. The duration of
treatment was not given.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD), response duration (RD)

Follow up:
One patient died after 1 day of therapy and was excluded from the analysis. One patient received
additional corticosteroid therapy.

Results:

Efficacy (n=31):

CR = 8/31

PR = 7/31 therefore total response = 15/31 (48%)
Mean RD = 9+ months (range: 1+ to 30 months)

SD = 5/31 (mean duration = 10+ months)
PD =11/31

General comments:

This paper presents data extracted from several other publications in which the treatment of a
very small number of patients were described (total n=11) plus 21 unpublished patient histories,
including 9 that were the subjects of Ribiero’s paper (1983) (see above).
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5/10 of the patients with visceral disease, 2/5 of the men with bone dominant disease and 8/15
with soft tissue disease achieved a positive response.

Of the few tumours that were classified for endocrine status, 4/5 patients with ER +ve tumours,
but none of 3 men with ER —ve tumours, responded positively to tamoxifen. Few side effects
were reported. One man was removed from study with Gl intolerance and bone pain; two others
had a dose reduction with the advent of mild leukopenia and one man developed hypercalcaemia
which resolved after withdrawal of tamoxifen and did not recur after reintroduction.

Whilst a review of previous studies was warranted, the author presented a potentially unsafe
pooling of data since, for example, investigators may have used different methods of assessing
tumour response.

Kantarjian et al. (1983)

Design: Retrospective case series (therapy), evidence level: 3
Country: USA

Inclusion criteria:
Men with breast cancer (all stages).

Exclusion criteria:
None stated

Population:
Number of patients = 41, age range: 30 to 78 years. Mean age: 60 years

Interventions:
Various including orchidectomy, androgens, oestrogens, anti-oestrogens and corticosteroids.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD); Survival

Follow up:

Median follow-up = 14 years (range: 6 months to 36 years)
Results:

Orchidectomy (n=25):

CR=1

PR=7

SD=6

PD =11

Response rate if orchidectomy was primary treatment = 37%

Response rate if orchidectomy was secondary treatment after oestrogen therapy = 17%
Median RD = 17.5 months (range: 10-130 months)

Median survival from diagnosis in responders = 92 months

Median survival from diagnosis in non-responders = 33 months P <0.01

Median survival from first evidence of metastasis in responders = 42 months

Median survival from first evidence of metastasis in non-responders = 16 months P = 0.002

Oestrogens (n=18 trials):

CR=0
PR=3
SD=2
PD =13

Response rate if not previously treated with endocrine therapy = 25%
Response rate if oestrogen was secondary treatment = 0%
Median RD in previously untreated patients = 9 months

Corticosteroids (n=14 trials)
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CR =1 (primary therapy)

PR =5 (given as salvage therapy)

SD =3

PD=5

Median RD = 11 months (range: 3-22 months)

Median survival from diagnosis in responders = 50 months

Median survival from diagnosis in non-responders = 42 months

Median survival from first evidence of metastasis in responders = 39 months
Median survival from first evidence of metastasis in non-responders = 30 months

Androgens (n=5 trials):

CR=0
PR =3
SD=0
PD =2

Response rate as a primary therapy = 20%
Response rate if oestrogen was secondary treatment = 40%

Tamoxifen (n=8 trials)
CR = 2 (non-orchidectomised patients)

PR=0
SD=3
PD =3

Median RD of one CR (in lymph nodes) = 16 months
Median RD of other CR (in chest wall, lymph nodes & contralateral breast) = 48 months.

General comments:

This paper presented retrospective data for all men with breast cancer treated at a single US
institution between 1945 and 1980. 25 patients received orchidectomy, 45 men received additive
endocrine therapy (18 with oestrogens, 14 with corticosteroids, 5 with androgens and 8 with
tamoxifen citrate). Endocrine receptor status was not available on these patients.

Examination of data across all the studies led the authors to correlate the length of the disease-
free interval (DFI) in patients with disease progression and the response to endocrine therapy.
They conclude that such therapy would be useful for men with a DFI >12 months (response rate
= 59%) compared with DFI <12 months (response rate = 9% P=0.01) but added that endocrine
therapy not would not significantly extend the interval between the occurrence of metastases and
death, as is the case with many female breast cancers.

There are several treatment modalities examined here and some of the sub-groups i.e. tamoxifen
(n=8), androgens (n=5) are too small to make any reasonable conclusions from their data.

Lopez et al. (1985a)

Design: Retrospective case series (therapy), evidence level: 3
Country: ltaly

Inclusion criteria:

Men with recurrent or progressive breast cancer
Life expectancy >2 months

Clearly measurable disease.

Exclusion criteria:
No anti-cancer therapy in the previous month.

Population:
Number of patients = 14, age range: 29 to 79 years. Mean age: 61 years

Interventions:
Cyproterone acetate (CPA) (n=11 trials)
Tamoxifen (n=7 trials)
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Oestrogens (n=5 trials)
Aminoglutethimide (n=>5 trials)
HD-medroxyprogesterone acetate (n=3)
Androgens (n=1 trial)

Orchidectomy (n=3 trials)

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD), response duration RD, adverse events.

Follow up:

Baseline investigations included history, physical examination, KPS, complete blood cell and
platelet counts, serum chemistry, X-rays, bone scans and liver scans. Only one patient received
an endocrine status check.

Results:
Of 14 patients, 11 had one or more treatments: 2 (n=5), 3 (n=3), 4 (n=2) and 5 (n=1)

CPA:CR =2/11, PR = 5/11, SD = 4/11
Tamoxifen: CR =2/7, PR =1/7, PD = 4/7
Oestrogens: CR = 1/5, PR = 1/5, PD = 3/5
Aminoglutethimide: CR = 1/5, PR = 1/5, PD = 3/5
HD-medroxyprogesterone acetate: PD = 3/3
Androgens: PD = 1/1

Orchidectomy: PR = 1/3, PD = 2/3

Median response rate for men receiving tamoxifen = 17 months.
Median response duration for men receiving CPA = 8 months.

Overall response rate for all therapies = 43%

Overall response rate for additive therapies = 44%
Median overall RD = 10 months

Median overall RD for additive therapies = 11 months
Median overall RD for men with CR or PR = 23.5 months
Median overall RD for men with SD or PD = 11 months

Adverse events:

Sexual impotence, one case of weight gain, one case of tiredness and gynaecomastia (CPA
group), one case of hot flushes and mild gynaecomastia (TAM group) and somnolence (all men
in the aminoglutethimide group).

General comments:

This paper presented retrospective data for all men with breast cancer treated at a single ltalian
institution between 1971 and 1984. Patients received a variety of interventions including surgery.
The patient number overall was low and the numbers of men receiving each treatments type,
obviously, even lower hence no statistics were presented or would have been valid.

The authors presented the overall response to endocrine therapy as 43-44% but no single
treatment was selected as being better than the others for the reasons given. The disease-free
interval was not prognostic for tumour response as has been reported in other studies. With one
exception, men who had responded previously to an endocrine therapy responded further and
those who had not responded the first time failed to respond subsequently.

Harris et al. (1986)

Design: Retrospective case series (therapy), evidence level: 3
Country: UK

Inclusion criteria:
Men with advanced breast cancer.

Exclusion criteria:
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None stated

Population:
Number of patients = 5, age range: 35 to 79 years. Mean age: 56 years

Interventions:
Aminoglutethimide was given at 250 mg four times per day (or 125 mg per day in one case) all
with 20 mg twice daily of replacement hydrocortisone.

Outcomes:
Tumour response.

Follow up:
None detailed

Results:

Only one patient had previously been orchidectomised and he responded to aminoglutethimide
for 14 months, showing significant reductions in basal levels of oestrogens. The other four men
did not experience a reduction of oestrogens or a tumour response but this was apparently not
due to intrinsic hormone resistance since three of them subsequently responded well to
tamoxifen (no further details were given).

The lower dose of aminoglutethimide reduced hormone levels to the same extent as the full
dose.

General comments:

This paper presented data from a very small number (n=5) of men with breast cancer, one of
whom had been previously orchidectomised and given adjuvant chemotherapy (without a
sustained response). Although a very small series, the authors concluded that this therapy may
not be suitable for intact males but could follow orchidectomy and that tamoxifen would be a
suitable first line therapy in men not previously orchidectomised.

Patel et al. (1984)

Design: Retrospective case series (therapy), evidence level: 3
Country: USA

Inclusion criteria:
Men with metastatic breast cancer.

Exclusion criteria:
None stated

Population:
Number of patients = 22, age range: 44 to 79 years. Mean age: 62 years

Interventions:
Bilateral orchidectomy (all patients) then aminoglutethimide & bilateral adrenalectomy (n=1) or
hypophysectomy (n=1), bilateral adrenalectomy (n=10) & tamoxifen (n=3).

Outcomes:
Tumour response.

Follow up:
Two patients died post-operatively (one post hypophysectomy and one post orchidectomy).

Results:

Bilateral orchidectomy:

Objective remission = 11/22 (50%)

Mean duration of response = 15 months (range: 4-46 months)

Bilateral adrenalectomy given on disease progression or recurrence:

Objective remission = 8/10 (80%). 5 of these responders had also responded to orchidectomy.
Mean duration of response = 15 months (range: 4-40 months)

Tamoxifen given after relapse following bilateral adrenalectomy:

Objective remission = 3/3 (100%). All of these men had responded to adrenalectomy and 2 had
previously responded to orchidectomy.

Mean duration of response = 9 months (range: 5-12 months).
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Aminoglutethimide given after failure of orchidectomy:

Objective remission = 1/1 (100%). This patient then underwent adrenalectomy on relapse with a
further remission for 6 months.

Duration of response = 7 months.

The response rates were said to be similar regardless of the location of metastases i.e. osseous,
soft tissue or viscera.

Of the three ER +ve patients, two had remission after orchidectomy, two responded to
adrenalectomy and all three responded to tamoxifen.

General comments:

This paper presents data from the case files of 22 men treated for metastatic breast cancer at a
single US centre between June 1958 and June 1982. All patients had initially been
orchidectomised, after which one man received aminoglutethimide. This man and ten others
subsequently received bilateral adrenalectomy after which three were given tamoxifen. Three
men were tested for endocrine status.

The authors commented that hormonal therapy was effective in those men who had previously
failed to respond to such manipulation. At this point in time, endocrine status was not known to
be correlated with a response to endocrine therapy.

Lopez et al. (1985b)

Design: Retrospective case series (therapy), evidence level: 3
Country: ltaly

Inclusion criteria:

Men with recurrent or progressive breast cancer
Life expectancy of >2 months

Clearly measurable disease

Exclusion criteria:
Previous anti-cancer therapy within 1 month

Population:
Number of patients = 10, age range: 42 to 77 years. Mean age: 62 years

Interventions:
Cyproterone acetate (CPA) at 100 mg twice per day.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, progressive
disease PD), response duration (RD), survival.

Follow up:

Baseline tests included history, physical examination, KPS assessment, complete blood cell and
platelet counts, serum chemistry tests, X-rays, bone scans and liver ultrasound. Endocrine
receptor status was not measured. In several patients (pituitary, reproductive and thyroid)
hormone levels were determined by radioimmunoassay and these tests were repeated after the
study.

Results:

Efficacy (n=10):

CR =2/10 (20%)

PR = 5/10 (50%)

Objective remission = 7/10 (70%)

SD = 3/10 (30%)

Median RD = 8 months (range: 3+ -52 months)
Median RD for patients with SD = 4 months.

In one patient, complete remission of liver, lung, bone and soft tissue disease was observed and
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maintained for 52 months after which time and after relapse he was given tamoxifen which
further extended disease-free survival by 40 months. Most other patients had bone-only disease.
No factors were identified that could accurately predict response to treatment, including
measured hormone levels which varied in response to CPA but did not differ between responders
and non-responders.

The adverse events reported related mainly to sexual impotence, due to the anti-androgenic
action of the drug, one report of gynaecomastia & tiredness and another of weight gain.

General comments:

This paper presented the results from a very small case series (n=10) of men with advanced
breast cancer and mainly bone-only metastases. All had undergone mastectomy from between
12 and 141 months previously and had received adjuvant therapies including radiotherapy and/or
chemotherapy. One man had also been surgically orchidectomised.

The results indicated that the response to CPA was not correlated with the decrease in
testosterone levels, oestradiol or gonadotropins (NB. tamoxifen may cause an increase in these
indicators and yet can result in good response levels in male patients).

Lopez et al. (1993)

Design: Retrospective case series (therapy), evidence level: 3
Country: ltaly

Inclusion criteria:

Men with recurrent or progressive breast cancer
Measurable or evaluable lesion

Life expectancy >2 months

Oral informed consent

Exclusion criteria:
Anti-cancer therapy during the four weeks prior to recruitment

Population:
Number of patients = 11, age range: 46 to 70 years. Mean age: 57 years

Interventions:

Subcutaneous buserelin at 1500 pg daily (in three equal doses) for 1 week and 600 pg daily (in
three equal doses) thereafter and cyproterone acetate (CPA) at 100 mg per day starting 24 hours
after the first dose of buserelin. Treatment was given until disease progression.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD); Survival

Follow up:

Baseline tests included history, physical examination, KPS assessment, ECG, complete blood
cell and platelet counts, serum chemistry tests, X-rays, bone scans, liver ultrasound and
abdominal CT. Hormone (reproductive and pituitary) levels were assayed before and after the
study.

Results:

Efficacy (n=11):

CR=2/11 (18%)

PR= 5/11 (45%)

Objective remission = 7/11 (63.6%)

Median RD = 11.5 months (range: 9-24+ months)

SD = 3/11(27%)
Median RD = 5 months with subjective remission due to alleviation of pain and improvement in
PS.

PD = 1/11 (9%)
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Median overall survival = 18.5 months

Adverse events:
Buserelin and CPA were well tolerated but loss of libido and impotence were common. Five men
experienced hot flushes and there was one report of gynaecomastia.

General comments:
This paper describes a prospective study of 11 men admitted for treatment of breast cancer at a
single ltalian centre from April 1986 to publication.

Endocrine receptor status was determined in the majority (n=8) of men. 5/8 tumours were ER
+ve/PR —ve, 2/8 tumours were ER —ve/PR —ve and 1 tumour was ER —ve/PR +ve.

Tumour responses were independent of hormone levels. The relationship between endocrine
status and tumour response was not reported or discussed in the paper however, five ER +ve/PR
—ve tumours responded with 1 CR and 4 PR. Two ER —ve/PR —ve tumours responded with SD or
PD and the one ER —ve/PR +ve tumour responded positively to therapy (CR).

The authors acknowledged that the low patient number in this and most similar studies precluded
drawing firm conclusions about the use of androgen blockade in the treatment of male breast
cancer. They recommend the combined therapy on the grounds that CPA prevented the flare
response which invariably accompanied buserelin treatment.

Giordano et al. (2002)

Design: Retrospective case series (therapy), evidence level: 3
Country: USA

Inclusion criteria:
Men with metastatic breast cancer.

Exclusion criteria:
None stated

Population:
Number of patients = 5, age range: 48 to 88 years. Mean age: 71 years

Interventions:
Anastrozole (ANA) at 1 mg per day.

Outcomes:
Tumour response (complete response CR, partial response PR, stable disease SD, disease
progression PD).

Follow up:
No details.

Results:

Case 1:

Diagnosis: 57 years — breast mass plus one lymph node — radical mastectomy and adjuvant
chemotherapy with CMF, chest wall RT and tamoxifen with RD of 5 years.

Relapse: lung metastases. Treatment with aminoglutethimide with RD of 12 months.

Relapse: treated with higher dose of aminoglutethimide and steroids with SD of 3 months.
Relapse: 63 years - lung disease progressed. Given ANA with SD of 9 months then PD in lungs.

Case 2:

Diagnosis: 75 years — breast mass plus two lymph nodes — radical mastectomy only. RD 9 years.
Relapse: axillary mass. Treatment with tamoxifen (TAM) for a CR of 1 year. Lost to follow-up for
1 year.

Relapse: treatment with tamoxifen again with a further 1 year CR.

Relapse: chest wall disease and axillary lymph nodes. Given TAM with PR of 14 months
Relapse: 88 years — chest wall metastases and axilla. Given ANA discontinued with PD after 2
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months. Had multiple co-morbidities including hypertension, CHF and atrial fibrillation.

Case 3:

Diagnosis: 67 years — breast mass plus four lymph nodes — radical mastectomy and adjuvant
chemotherapy with CMF, vincristine & prednisone (6 wks) and CMF (6 months) SD of 3 years.
Relapse: lung metastases. Treated with TAM with CR of 63 months

Relapse: 76 years — lung metastases. ANA therapy given but progressed throughout so
discontinued after 3 months.

Case 4:

Diagnosis: 35 years — breast mass plus six lymph nodes — radical mastectomy and adjuvant
CMF for 6 months, chest wall and axillary RT with RD of 7 years.

Relapse: lung metastases. Treatment with surgery and TAM. PD after 2 years.

Relapse: lung metastases. Treatment with surgery and TAM. PD after 4 years.

Relapse: 48 years — lung metastases, new disease in axilla. Treated with ANA with SD for 8
months. Discontinued after development of supraclavicular disease.

Case 5:

Diagnosis: 79 years — breast mass with no involved nodes — radical mastectomy and TAM
(discontinued after 1 month due to AEs). PD after 3 years.

Relapse: lung and bone metastases. ANA therapy started but discontinued after 4 months with
PD in the lungs.

General comments:

This paper reports on five men with metastatic breast cancer who received anastrozole treatment
at a single US centre between 1990 and 1999. All the men were ER +ve and all but one (in
whom PR status was not measured) were also PR +ve.

None of the five men treated with ANA experienced an objective response but 3/5 had temporary
stabilisation of metastatic disease. Two men showed significant clinical benefit, defined as stable
disease for more than 24 weeks.

El Omari-Alaoui et al. (2002)

Design: Retrospective case series (therapy), evidence level: 3
Country: Morocco

Inclusion criteria:
Men with advanced or metastatic breast cancer.

Exclusion criteria:
None stated.

Population:
Number of patients = 71, age range: 32 to 97 years. Median age: 60 years

Interventions:
Various

Outcomes:
Epidemiology and statistics of male breast cancer.

Follow up:
Median follow-up was for 30 months (range: 3-168 months). 13 patients were lost to follow-up.

Results:

e The primary presenting symptom was a retroareolar lump (86%) with abscess (18%) and
occasionally with nipple discharge (5.6%). 4% of cases had symptoms of metastatic disease
Men were classed with T4 (52%), T3 (13%), N1 (34%) and N2 (24%) disease
80% were treated with radical mastectomy
91.5% of tumours were infiltrating ductal carcinoma (1 with Paget’s disease of the nipple)

39 men had axillary lymph nodes with metastases. 29 men had >4 positive lymph nodes
Only five men had endocrine status measured (four were +ve)
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Radical mastectomy was given to 48 men, modified in 7 cases

Adjuvant chest wall and regional lymph node RT was used in 44 cases (mean dose 50 Gy)
Tamoxifen was given to 46 men (with orchidectomy in 4)

Adjuvant chemotherapy was given to 12 men and for palliation in 3 cases.

e Local recurrence occurred in 5 men with a median of 36 months (range: 9-156 months) delay

¢ 14 men developed metastases with a median delay of 12 months (range: 4-72 months) delay

e Metastases were developed in the lungs (n=5), bone (n=6), liver (n=1), liver & skin (n=1) or
pleura and skin (n=1).

General comments:

This observational study presents data collected from a retrospective review of the case files of
71 men who had all been treated for breast cancer at a single Moroccan institute between 1985
and 1998. Patient characteristics, treatment and outcomes are discussed only broadly and none
of the interventions are analysed for response hence this paper is of little evidential value for
addressing this topic.

4.3 Combination versus sequential or single chemotherapy regimes
4.3.1 Combination vs sequential chemotherapy

Short summary

Evidence for comparing single chemotherapy with sequential chemotherapy comprised five RCTs
(Creech et al., 1979, Chlebowski et al., 1979, Sledge et al., 2003, Smalley et al., 1976 and Baker et
al., 1974) and one observational study (Chlebowski et al., 1989). The older studies were not always
very stringently reported.

Two small, poor quality trials (Baker et al. 1974 and Creech et al. 1979) found no significant difference
in tumour response, response duration, time to progression or overall survival when chemotherapy
agents were given together or sequentially (on disease progression). Two other studies (Chlebowski
etal. 1979 and Smalley et al. 1976) and a retrospective analysis (Chlebowski et al. 1989) of their data
showed that whilst combined therapy resulted in superior tumour response and apparently
significantly longer median overall survival, follow-up revealed that long term survival was no different
between study arms.

One large RCT (Sledge et al. 2003) demonstrated that combining anthracycline and taxane, rather
than giving the drugs sequentially in either order, resulted in a better tumour response and superior
time to progression but did not improve median overall survival.

Consistently, adverse events due to combined therapy were reported as being more numerous or of
greater severity than those experienced with single agents.
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PICO question

POPULATION INTERVENTION COMPARISON OUTCOME
Patients with e Docetaxel Same agents in e Timeto
metastatic breast e Paclitaxel combination vs progression
cancer receiving ¢ Vinorelbine sequentially e Overall survival
chemotherapy e Capecitabine  Response rate

e Gemcitabine e Toxicity
e Epirubicin

e Adriamycin

e Cyclophosphamide

e Methotrexate

e 5-fluorouracil

e Mitozantrone

e Mitomycin C

NB The search strategy developed from this PICO table and used to search the literature for this question can be found in
Appendix A

Full evidence summary

The majority of papers identified from keywords report studies that assess the benefits of single drug
interventions when compared with drug combinations e.g. drug A versus drugs A+B (but do not
assess the impact of drug A followed by drug B at disease progression versus drugs A+B). These
studies often have no control over subsequent treatment given after removal from study and so take
the therapy under examination out of the context of the whole patient pathway. These papers are
therefore excluded (including the very good Cochrane systematic review by Carrick et al. (2005)
‘Single Agent versus Combination Chemotherapy for Metastatic Breast Cancer’).

The remaining evidence base consists of five RCTs and one observational study. The studies in
themselves are not bad in design but rather less than stringent in reporting the statistical analyses,
randomisation and other features that are expected of more contemporary studies. Because the lack
of such information carries with it the possibilities of introduced bias they are graded 1- or 1. A brief
summary of outcomes are shown in table 4.3.1.1 below.

. . Median
Median OS/months Median TTP or TTF/
Study S/C ORR/% RD/months
(or as shown) months (or as shown) (or as shown)
. All=11.4
Chlebowski et | S s NR All =32 7.7
al., 1979 with liver mets = 8
All =14.8
C with liver mets = 15.2 NR All =56 134
Responders = 19
CMF+A responders = 17 Responders = 12 All = 49
Creech et al., s All stable = 12 CMF+A responders = 10 CMF+7A _12 NR
1979 CMF+A stable =9 All stable = 4 B
Disease progression = 3 CMF+A stable = 4
CMF+A progression = 3
Responders = 18 Responders = 12 All = 62
C Stable = 12 Stable =5 B NR
Disease progression = 8
Sledge et al., s A>T =19.1 A>T =6 A>T =36 NR
2003 T>A =225 T>A=6.3 T>A =34
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C 22.4 8.2 47 NR
Smalley et al.,
1976 S 24 wks NR 18 NR

c A =48 wks A =46 wks NR A =28 wks

B =48 wks B =27 wks B = 34 wks
Baker etal, | All =10.2 \R o 12.7
1974 Responders = 17.7 VIN = 0
All =8.6
c Responders = 11.3 NR All =435 NR

Table 4.3.1.1 *Reported mean values, not median. P values not shown for simplicity (please see
individual studies for statistical significance of results). Abbreviations: NR not reported S/C sequential
or combined A anthracycline T taxane CMF cyclophosphamide methotrexate and 5-fluorouracil CYC
cyclophosphamide VIN vinorelbine PR partial response CR complete response

Baker et al. (1974) reported a small RCT comparing combined therapy of 5’-fluorouracil (5’-FU)
cyclophosphamide, and vincristine with the same agents given sequentially on disease progression.
The quality of the paper was poor for several reasons most of which relate to the likelihood of bias in,
for example, the allocation of patients or the lack of an intent to treat analysis (although some
patients’ data had been excluded from the results due to death from toxicity). The authors reported
that there were no significant differences between the two regimes with respect to tumour response,
the duration of that response or of mean survival. Unfortunately these conclusions were not supported
with statistical evidence. Since patients in the combination arm had a higher incidence of visceral
disease and so perhaps a poorer prognosis, the outcomes of combined treatment may possibly have
been undervalued in this trial.

Creech et al. (1979) presented a small RCT of patients randomised to receive four chemotherapeutic
drugs in combination (5’-fluorouracil (5’-FU) cyclophosphamide, methotrexate and adriamycin —
CAMF) or four of the drugs (CMF) in combination with the fifth (adriamycin - A) given on disease
progression. For the purposes of analysis the patients were also stratified into high and low risk
categories according to ambulatory status, symptoms and degree of visceral disease. The tumour
response was not significantly different between arms or between high and low risk groups in either
arm. The statistics in support of these findings were not reported. For those patients responding to
therapy in either treatment arm, there was no significant difference in time to disease progression or
in median overall survival between the CAMF and CMF + A responders. Outcomes were unsurprising
since it was found that patients who responded to treatment or who were stable survived for longer
than patients who failed to respond and patients in high risk groups had poorer survival than low risk
patients, regardless of treatment arm. The main conclusion was that the side effects outweighed the
advantages, if any of combined therapy with adriamycin but that this drug would be better left as a
response to treating disease progression after initial therapy.

Sledge et al. (2003) provides the only recent publication relating to this question. The RCT was
substantial (n = 731) in size and patients were randomised into three groups receiving either
doxorubicin and paclitaxel together (A+T) doxorubicin until progression then paclitaxel (A)or paclitaxel
until disease progression then doxorubicin (T). Unfortunately the randomisation method was not
discussed which means that bias cannot be excluded thus downgrading the quality of the paper to
some degree and data were not well presented but, in other respects, the study appears to have been
thorough. The tumour response rate and the time to treatment failure were statistically significantly
lower between either of the sequential arms when compared with the combined therapy but did not
differ from each other. There were no significant differences between the length of overall survival
between arms, however some of the treatment-related effects appear to have been more severe in
the combination arm and the authors point this factor our in their summary. They conclude that
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adverse events affecting the quality of life of patients have to be carefully balanced against any
apparent advantage in the tumour response, particularly since the overall survival appears not to be
enhanced by combining the chemotherapy agents.

Smalley et al. (1976) and Chlebowski et al. (1979) conducted very similar trials testing five-drug
combinations against the same drugs in sequence each given on disease progression. The studies
differ in their choice of fifth drug, either triiodothyronine or vincristine, but the other four drugs are the
same (5’-FU, cyclophosphamide, methotrexate and prednisone). Smalley tried two methods of
combining therapy, either as a continuous administration or by giving the treatment intermittently
within a 28-day cycle, and found that the continuous administration of combined therapy resulted in a
significantly higher tumour response rate than that experienced by patients in the sequential arm.
Additionally the combined therapy group had a much higher median survival rate and at this point the
study was closed to recruitment, presumably on ethical grounds. The authors recommended
combination therapy despite finding that overall survival was not significantly different between
combination and sequential treatment.

Chlebowski et al. (1979) used a life table analysis to find the projected survival outcomes for their
treatment groups. Given the statistically superior tumour response rate and response duration for the
combination therapy, it was predicted that this regime would provide a significantly better overall
survival, especially for patients with a poorer prognosis. However, analysis of the full patient data
showed that there was no significant difference in survival between the arms.

Chlebowski et al. (1989) returned to this and another (Smalley et al., 1976) study and combined the
data for all 222 patients. As the two RCTs were very similar in patient demographics and interventions
this seems to be a valid exercise. It was found that there was no significant difference in overall
survival between the 129 patients treated with combination therapy and the 93 patients treated with
sequential therapy. There was also no significant difference in overall survival for patients without liver
metastases (64%) or without liver or lung metastases (30%) between the two arms. However, patients
with liver metastases (36%) had statistically longer survival with combination treatment (P < 0.05).

Both trials individually reported better tumour response and time to progression data and the studies
have since been interpreted to indicate that combination therapy is superior to single agents taken
sequentially. The authors say, however, that whilst this might be true for the sub-set of patients with
liver involvement it is probably not true for the majority of other MBC patients. They also point out that
chemotherapy-related deaths were three times higher with combination therapy and that such toxicity,
as well as affecting the quality of life of patients in the interim might also affect longer term survival of
those who had made initially good responses.

Some of these data illustrate a limitation of the randomised controlled trials offering evidence for this
question. Two sub-sets of patients were identified that either died very quickly soon after entering a
study or who survived well beyond the study end. It could be argued that neither group were affected
by their treatment allocation hence only about half the patients in a trial were properly testing the
interventions. Since these patients occupy the middle section of a survival curve, they will contribute
to the median values. If patients aren’t completely and fully followed up to the end of their lives the
survival analysis can over estimate the value of an intervention or exaggerate the difference between
two interventions. This explains why, on further examination, overall survival does not differ in the
long run between combination and sequential therapy but only in the short duration of the study and
follow-up which may be taken out of context of the patient pathway. The more aggressive combined
treatment with associated side effects would seem only to favour patients with a very poor prognosis
and heavy tumour burden.
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Evidence tables

Question: Sequential or combination chemotherapy for improved outcomes?
Created by: Karen Francis on 06/06/2007

Chlebowski et al. (1979)

Design: Randomized controlled trial (therapy) evidence level: 1
Country: United States

Inclusion criteria:

Histologically confirmed MBC with measurable disease
No prior cytotoxic chemotherapy

No response to endocrine therapy

Rapidly progressing disease

Exclusion criteria:
Evidence of severe renal or liver impairment (parameters given)

Population:
Number of patients = 121

Interventions:

Combination arm - 2 week cycle (n = 61):
Cyclophosphamide at 2 mg per kg daily by mouth
5'-FU at 15 mg per kg on day 1 i.v.

Methotrexate at 30 mg per m? on day 8 i.v.
Prednisone at 0.5 mg per kg daily by mouth
Triiodothyronine at 0.005 mg daily

Sequential arm (n = 60):
Drugs were given as single agents at the same dosages as above and treatment was switched
on disease progression after initial response or after 4 weeks if no response occurred.

5'-FU was given for a minimum of 4 weeks followed by cyclophosphamide similarly for a
minimum of 4 weeks, then trilodothyronine with prednisone for a minimum of 6 weeks and then
methotrexate for a minimum of 4 weeks.

Outcomes:
Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) response duration (RD) adverse events

Follow up:
Baseline assessments included physical examination, chest X-ray, bone X-ray, liver scans, bone
marrow aspiration and/or biopsy, ECG, routine biochemical and haematological tests.

All patients were followed until death. 5 patients originally entered on the trial were ineligible
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because they had received endocrine therapy at the time of study entry.

5 patients in the sequential arm broke protocol by not receiving cyclophosphamide as their 2nd
drug. These patients were censored in the survival analysis but included in the analyses for
toxicity and response.

Results:

Median OS:

Combination arm = 14.8 months

Sequential arm = 11.4 months

Analysis of projected survival 12 months after entry of the last patient (and after the death of 51
patients) showed a significant difference between arms. However, life table analysis found NSD
between the arms when real patient survival data were applied.

Median OS for patients with liver metastases:

Combination arm (n = 29) = 15.2 months (P < 0.04)

Sequential arm (n = 22) = 8 months

The majority of patients without liver metastases did not differ significantly from one another
between arms for any time period.

ORR:

Combination arm (n =61): CR (n =9) + PR (n = 25) = 56%
Sequential arm (n =60): CR (n=2) + PR (n = 19) = 32%
Individual drugs on sequential arm:

5-FU (n=60):CR (n=2) + PR(n=12) = 23%
Cyclophosphamide (n = 46): PR (n = 5) = 9%
Triiodothyronine + prednisone (n = 34): PR (n=1) = 3%
Methotrexate (n =24): PR (n=1) = 4%

Median RD:
Combination arm: 13.4 months
Sequential arm: 7.7 months (P < 0.01)

Median RD for patients achieving CR or PR:
Combination arm: 18 months
Sequential arm: 17.6 months (NSD)

Adverse events (all grades):
Combination arm: Leukopenia (n = 42) Thrombopenia (n = 12) Nausea and vomiting (n = 33)
Stomatitis (n = 7)

Sequential arm: Leukopenia (n = 22) Thrombopenia (n = 7) Nausea and vomiting (n = 30)
Stomatitis (n = 2).

There were 2 treatment related deaths, both of which occurred in the combination arm.

General comments:

This paper describes a study in which the aim was to see if a regimen of 5 drugs taken
sequentially at the time of treatment failure would prolong the survival of patients with MBC when
compared to the same 5 drugs given as a concurrent combination. Patients were recruited
between February 1971 and November 1973.

Patients were randomly assigned to one of two arms by Statistical Analysis Centre - the
methodology is not given.

Baseline demographics were similar between arms for the number of metastatic sites, disease-
free interval and menopausal status (no statistics were shown). Subsequent post-study treatment
was recorded and was found to be similar in both arms (details given).
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The response frequency and duration was higher for patients taking the combination therapy. In
terms of survival, the authors conclude that combination therapy was of more use to patients with
life threatening disease in other areas of the body but that otherwise there was no significant
difference between arms.

Survival analysis would tend to project a better outcome for patients on combination therapy
because of the more immediate and superior tumour response but, as this study suggests,
following all participants to the end of their lives, the survival advantages are not apparently
greater over the longer term.

As a RCT the reporting of the findings is of only moderate quality but the study was probably
thorough and well conducted.

Baker et al. (1974)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: United States

Inclusion criteria:

Refractory to endocrine therapy
Life threatening disease
Histologically confirmed MBC

Exclusion criteria:
None stated

Population:
Number of patients = 89

Interventions:

Combination arm (28-day cycle n = 52):

5-FU at 7.5 mg per kg i.v. on days 1-5

Cyclophosphamide at 4 mg per kg i.v. on days 1-5

Vincristine at 0.015 mg per kg i.v. on days 1 and 8

Treatment was continued unless adverse events were not manageable

Sequential arm (n = 37):

5°-FU at 15 mg per kg i.v. on days 1-5 of a 28-day cycle
Cyclophosphamide at 8 mg per kg i.v. on days 1-5 of a 28-day cycle
Vincristine at 0.02 mg per kg i.v. weekly

Each drug was given until disease progression

Outcomes:
Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) response duration (RD) adverse events

Follow up:

6 patients in the combination arm died within 30 days of study onset, all from disease
progression. Similarly, in the sequential arm, 7 patients died within 30 days but 3 of these died
from toxicity and 3 others experienced severe toxicity. All these patients were excluded from the
results since they were deemed not to have received sufficient treatment.

Results:

Median age:

Sequential arm: 54 years (range: 26-77)
Combination arm: 52.5 years (range: 28-72)

Tumour response:

Combination arm (n = 46): CR =2 PR = 18 (ORR = 43.5%)
Sequential arm 5-FU (n = 30): PR = 33%

Sequential arm cyclophosphamide (n = 25): PR = 40%
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Sequential arm vincristine (n = 12) = 0%

Mean survival:

Combination arm (all) = 8.6 months

Combination arm responders (n = 20) = 11.25 months
Combination arm non-responders (n = 25) = 6.7 months
Sequential arm (?all) = 10.2 months

Sequential arm responders (2 drugs) (n = 3) = 17.7 months

Mean response duration:

Sequential arm (5'-FU) = 7 months

Sequential arm (Cyclophosphamide) = 5 months
Responders sequential arm (2 drugs) (n = 3) = 12.7 months

Adverse events (moderate/severe/fatal):
Combined arm n (%):

Leukopenia = 33 (63.5%)
Thrombocytopenia = 7 (13.5%)
Neurotoxicity = 11 (21.1%)

Adverse events (moderate/severe/fatal):

Sequential arm n(%):

5'-FU: Leukopenia = 31 (83.8%) thrombocytopenia = 11 (29.7%)

Cyclophosphamide: Leukopenia = 18 (72%) thrombocytopenia = 4 (16%)

Vincristine: Leukopenia = 2 (16.6%) thrombocytopenia = 1 (8.3%) neurotoxicity = 10 (83.3%)

General comments:

This paper presents results from a small RCT of 89 women randomised to receive three
chemotherapy drugs either sequentially or in combination. The participants were recruited
between October 1969 and March 1971 at several oncology centres in the USA.

The method of randomisation was by means of the last digit of the admission number, despite
the fact that the patient's physician could be aware of allocation. As the authors suggest, this
may account for the disproportionate numbers in the two arms. It is not possible to state which
outcome, if any, the resulting bias would favour.

The combination arm had a higher number of patients that had metastatic visceral involvement
which may have adversely affected their survival outcome and therefore underestimated the
efficacy of the regime. The authors state that differences between arms were not significant but
no statistics were reported.

Authors state that overall the combination treatment produced a milder toxic effect. Although the
dosages are not discussed, those of 5'-FU and cyclophosphamide are double those of the drugs
administered to patients in the sequential arm which presumably contributed toward the higher
number of adverse events reported.

This is not a good paper from the point that there are no details of randomisation or allocation
and no statistical analyses of the results data. The report suggests, but cannot prove, that there
were no differences in overall survival, response duration or treatment duration between the two
arms.

Creech et al. (1979)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: United States

Inclusion criteria:
Not previously treated with chemotherapy
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Measurable or clearly evaluable MBC
Hormone resistant disease
Progressive visceral disease

Written informed consent

Exclusion criteria:
None

Population:
Number of patients = 78, median age = 56 years

Interventions:

Patients were stratified by risk where low risk patients were ambulatory, minimally symptomatic
and had no life threatening visceral disease. Patients at high risk were those that were non-
ambulatory, symptomatic and had life threatening visceral disease.

Combined arm (CAMF) (28-day cycles) (n = 39):
Cyclophosphamide at 50 mg per m?on days 1-14 orally
Adriamycin at 20 mg per m“on days 1 and 8 i.v.
Methotrexate at 20 mg per m?i.v. on days 1 and 8 i.v.
5'-FU at 300 mg per m® on days 1 and 8 i.v.

Sequential arm (CMF) (28-day cycles) (n = 39):
Cyclophosphamide at 50 mg per m? on days 1-14 orally
Methotrexate at 20 mg per m“i.v. on days 1 and 8 i.v.
5'-FU at 300 mg per m® on days 1 and 8 i.v.

then on disease progression

Adriamycin at 20 mg per m? on days 1 and 8 i.v.

Outcomes:

Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) stable disease (SD) progressive disease (PD) time to progression (TTP) adverse
events

Follow up:

Baseline evaluation of disease extent included histological confirmation of metastatic disease,
complete blood count, liver function tests, blood urea nitrogen, blood sugar, chest X-ray, bone
scan and liver scan plus bone survey, bone marrow biopsy and brain scan where indicated.

Blood counts were repeated prior to each i.v. injection of chemotherapy. Extent of disease was
evaluated monthly and chest X-rays and liver function tests were repeated every three months.

Results:

Tumour response combined arm (CAMF) n (%):
Low risk CR + PR (n = 20) = 13 (65%)

High risk CR + PR (n = 19) = 11 (58%)

Total CR + PR (n = 39) = 24 (62%)

Low risk SD = 6 (30%)
High risk SD = 3 (16%)
Total SD = 9 (23%)

Low risk PD =1 (5%)
High risk PD = 5 (26%)
Total PD = 6 (15%)

Tumour response sequential arm (CMF) n (%):
Low risk CR + PR (n = 18) = 12 (67%)

High risk CR + PR (n = 21) = 7 (34%)

Total CR + PR (n =39) = 19 (49%)

CMF+ Adriamycin (n = 25) PR = 3 (12%)
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Low risk SD = 5 (28%)

High risk SD = 7 (33%)

Total SD = 12 (31%)

CMF + Adriamycin SD = 9 (36%)

Low risk PD =1 (5%)

High risk PD = 7 (33%)

Total PD = 8 (20%)

CMF + Adriamycin PD = 13 (52%)

There was NSD in tumour response between CMF and CAMF arms. There was also NSD in
tumour response between high and low risk patients in either treatment arm.

Median TTP combination arm (CAMF):
Low risk responder (n = 20) = 11 months
High risk responder (n = 19) =15 months
Total responder (n = 39) = 12 months

Low risk SD = 10 months
High risk SD = 4.5 months
Total SD = 5 months

Median TTP sequential arm (CMF):

Low risk responder (n = 18) = 12 months

High risk responder (n = 21) = 12 months

CMF + Adriamycin responder (n = 25) = 10 months
Total responder (n = 39) = 12 months

Low risk SD = 4.5 months

High risk SD = 4 months

CMF + Adriamycin SD = 5 months
Total non-responder = 4 months

There was NSD in median TTP between CMF and CAMF responders.

Median OS combination arm (CAMF):
Low risk responder (n = 20) = 18 months
High risk responder (n = 19) = 22 months
Total responder = 18 months

Low risk SD = 12 months
High risk SD = 3 months
Total SD = 12 months

Low risk PD = 8 months
High risk PD = 3 months
Total PD = 8 months

Median OS sequential arm (CMF):

Low risk responder (n = 18) = 24 months

High risk responder (n = 21) = 17 months

CMF + Adriamycin responder (n = 25) = 17 months
Total responder = 19 months

Low risk SD = 12 months
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High risk SD = 7 months
CMF + Adriamycin SD = 9 months
Total SD = 12 months

Low risk PD = 19+ months

High risk PD = 3 months

CMF + Adriamycin PD = 3 months
Total PD = 3 months

There was NSD in median OS between CMF+A and CAMF responders.

Adverse events:

Combined arm (CAMF):
WBC < 3000 = 54%
Vomiting = 18%

Alopecia = 77%

Local tissue damage = 10%

Sequential arm (CMF only):
WBC < 3000 = 23% (P = 0.007)
Vomiting = 0% ((P = 0.01)
Alopecia = 0% P < 0.0001)

Sequential arm (CMF + A):
WBC < 3000 = 12%
Vomiting = 12%

Alopecia = 40%

General comments:

This paper presents a RCT of combined treatment with four chemotherapeutic drugs versus
three of these drugs in combination with the fourth (adriamycin) given at disease progression.
There are no details of randomisation. Patients were stratified by risk.

Actuarial survival and response duration were analysed using life tables and the resulting
probability curves were compared after the method of Thomas and Grunkemeier.

Patients in two arms were stated to be similar in respect of characteristics which included prior
therapy, risk status, age and disease-free interval (no statistics were presented). Patients who
had a positive response to therapy or who had stable disease had better survivals than patients
with progressive disease. This was true in both treatment arms. Patients who were in the poor
risk group had lower median survival times than patients in the low risk groups. This was true in
both treatment arms.

Chemotherapy-induced partial responses of a high risk patient positively influenced survival.

Only 25/39 patients in the sequential therapy arm were able to receive the treatment with
adriamycin on disease progression. The remaining 14 patients either had terminal disease (n =
8) did not have progressive disease (n = 4) or were lost to follow-up before receiving an
adequate trial of adriamycin. The data are presented as an intention to treat analysis and also
with this CMF + adriamycin sub-group only.

Authors suggest that a low dose CMF with minimal toxicity is as effective a treatment as the
combination with adriamycin which has much higher toxicity and that this more potent drug might
be better given on disease progression.
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Sledge et al. (2003)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: United States

Inclusion criteria:

Histologically confirmed breast cancer with progressing regional or metastatic disease

Prior (> 6 months previously) non-anthracycline or non-taxane adjuvant therapy was acceptable
Prior endocrine therapy in any setting was acceptable

Measurable or evaluable disease (defined by ECOG) including pleural or peritoneal effusions
Adequate renal, haematological and hepatocellular function

ECOG status of 0,1 or 2

Life expectancy > 3 months

Exclusion criteria:

History of congestive heart failure

Myocardial infarction within 6 months

Ischemic heart disease requiring medication

Cardiac conduction abnormalities

Receipt of drugs known to affect cardiac conductions

History of deep vein thrombophlebitis

Any other thromboembolic conditions

Prior malignancy < 5 years except CIS cervix or non-melanoma skin cancer
No RT except to breast, chest wall or to < 25% bone marrow

Population:
Number of patients = 731

Interventions:
Therapy was administered every three weeks as follows:

Arm A (n = 245):
Started on doxorubicin (60 mg per m2) i.v. for a maximum of 8 cycles or until progression then
crossed over to paclitaxel

Arm T (n = 242):
Started on paclitaxel (175 mg per m?) over 24 hours until progression then crossed over to
doxorubicin

Arm A+T (n = 244):
Combined doxorubicin (50 mg per m?) followed after 3 hours by paclitaxel (150 mg per m?) over
24 hours

Outcomes:

Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) stable disease (SD) progressive disease (PD) time to treatment failure (TTF)
adverse events Quality of life (assessed by FACT-B questionnaire) Adverse events.

Follow up:

33 patients were excluded from the analysis:
Concurrent tamoxifen (n = 2)

No evaluable disease (n = 7)

Adjuvant chemotherapy within 6 months (n = 1)
No histological proof of MBC (n = 1)
Endocrine therapy within 2 weeks (n = 8)
Prior metastatic breast cancer (n = 4)

Major surgery < 4 weeks prior (n = 1)
Laboratory values > 2 weeks old (n = 2)
Cardiac history (n = 1)

Consent signed after randomisation (n = 1)
Inadequate history taking (n = 4)

Extensive prior RT (n=1)
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The number of patients included in the analysis (683) differs from the total number of patients

assigned (731) by 48, of which only 33 are accounted for, as above.

Results:

Median age:

Arm A (n = 224) = 58 years (range: 25 - 79 years)
Arm T (n = 230) = 56 years (range: 25 - 76 years)
Arm A+T (n = 229) = 56 years (range: 27 - 78 years)

ORR:

Arm A = 36% (6% CR)

Arm T = 34% (3% CR)

Arm A+T = 47% (9% CR)

Arm A versus Arm T (NSD)

Arm A versus Arm A+T (P =0.017)
Arm T versus Arm A+T (P = 0.006)

Median TTF:

Arm A = 6 months

Arm T = 6.3 months

Arm A + T = 8.2 months

Arm A versus Arm T (NSD)

Arm A versus Arm A+T (P = 0.0022)

Arm T versus Arm A+T (P = 0.0567) NB. this is not significant

Median OS:

Arm A = 19.1 months

Arm T = 22.5 months

Arm A + T =22.4 months
Arm A versus Arm T (NSD)
Arm A versus Arm A+T (NSD)
Arm T versus Arm A+T (NSD)

Adverse events:

% of patients with grade 3/4 events (Arm A)(Arm T)(Arm A+T):
Leukopenia (49.6)(59.9)(54.9)

Thrombocytopenia (5.4)(2.1)(16.0)

Anemia (6.2)(9.5)(17.2)

Infection (4.1)(8.3)(12.7)

Cardiac complications (8.7)(3.7)(8.6)

Neurologic complications (1.6)(3.7)(10.7)

Vomiting (6.6)(2.5)(4.5)

Diarrhoea (1.6)(1.6)(4.5)
Stomatitis (7.8)(2.9)(4.5)
Lethal toxicity (2.5)(1.6)(1.6)

Prognostic factors for impaired OS (Relative risk):

ER -ve (RR =1.7, P = 0.0001)

Visceral dominant disease (RR = 1.4, P = 0.004)

>3 sites of disease (RR = 1.4, P = 0.005)

Short disease-free interval (1-24 months) (RR = 1.3, P = 0.03)
Prior systemic therapy (RR = 1.1, P = 0.03)

Treatment regime was NSD

Crossover responses:
Tumour response from Arm A to Arm B = 28/129 patients (22%)
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Tumour response from Arm B to Arm A = 25/128 patients (20%)
Median TTF from Arm A to Arm B = 4.5 months

Median TTF from Arm B to Arm A = 4.2 months

Median OS from Arm A to Arm B = 14.9 months

Median OS from Arm B to Arm A = 12.7 months

All results are NSD

Quality of life (n = 451 patients completing questionnaires at both baseline and follow-up in week
16): There were no significant differences between any arms for any subscale.

General comments:

This three-arm RCT compares single agents versus the same agents in combination. Patients on
either of the single agent arms crossed over to the other agent on disease progression. The 731
study participants are assumed to be women - it is not stated otherwise in the text. They were
recruited between February 1993 and September 1995.

Statistical power calculations determined the number needed to detect a 15% improvement in
ORR and a 50% improvement in TTF between any two arms. Doxorubicin as a single agent was
assumed to have an ORR of 30-35% and a median TTF of 6-8 months. With 220 patients on
each arm the actual power would have been 0.84 for the ORR and 0.95 for TTF.

The three arms were said by the authors to have been well matched in respect of patient
characteristics but there is no statistical evidence to exclude heterogeneity. Appropriate statistics
were used to compare tumour response rates, TTF and OS and to examine potential prognostic
factors on both.

There are no details of randomisation or allocation. This means that it would be impossible to rule
out the possibility of bias in the observed results. Some patients are missing from the outcomes
analysis and data are poorly presented. There is no mention of an ITT analysis.

The authors concluded that:

e Combination therapy resulted in superior ORR and TTF but failed to improve OS or quality of
life.

e The percentage of patients who may have responded only to one or other of the two drugs
may have been the same as the number who responded to the combination anyway.

e The OS may relate more to biology of the disease since the prognostic factors point towards
these indicators rather than the chemotherapy regime.

e Combination therapy often involves a reduction in the dosage of individual drugs which might
compromise the likelihood of synergy between them.

e Combination therapy may impair the quality of life if the adverse events are disproportionate
to the response.

Smalley et al. (1976)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: United States

Inclusion criteria:
Metastatic or recurrent BC
Non-measurable disease e.g. pleural effusion was acceptable

Exclusion criteria:
Premenopausal (menstruating, <50 years of age and/or with amenorrhea for <1 year) patients
unless their ovaries had been removed.

Population:
Number of patients = 101

Interventions:
Arm A: combined - continuous every week (n = 35):
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Methotrexate at 20 mg per m® orally

5'-FU at 400 mg per m® i.v.

Vincristine at 1 mg per m? i.v.

Cyclophosphamide at 100 mg daily orally

Prednisone at 45 mg per day for 14 days then 30 mg per day for 14 days then 15 mg per m? for
28 days orally

Arm B: combined - mtermlttent every 28 days (n = 33):
Methotrexate at 30 mg per m? orally on days 0 and 7
5'-FU at 400 mg per mZi. v ondays 0 and 7
Vincristine at 1 mg per m®i.v. on days 0 and 7
Cyclophosphamide at 400 mg daily i.v. on day 0
Prednisone at 20 mg 4 doses per day for 7 days orally

Arm C: sequential smgle agents, each until relapse (n = 34):

5'-FU at 600 mg per m? i.v.

Methotrexate at 20 mg per m? b|weekly orally then...

Cyclophosphamide at 100 mg per m? orally then...

Vincristine at 1 mg per m? per week i.v. then...

Prednisone at 45 mg per day for 14 days then 30 mg per day for 14 days then 15 mg per m? for
28 days orally.

Outcomes:

Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) stable disease (SD) progressive disease (PD) response duration (RD) adverse
events

Follow up:
Objective response was evaluated at the 8th study week.

9 patients were dropped from due to ineligibility or protocol violation before or during the study
(arm A =5,arm B =3, arm C = 1) leaving 101 evaluable participants.

Results:

Median age:

Arm A = 55 years (range: 26-83 years)
Arm B = 55 years (range: 34-75 years)
Arm C = 55 years (range: 28-78 years)

Tumour response:

Arm A (n = 35):
CR + PR = 16 (46%)
SD=7

PD =12

Arm B (n = 33):
CR + PR =9 (27%)
SD =11

PD =13

Arm C (n = 34):
CR + PR =6 (18%)
SD =6

PD =22

Regime A (combined) versus C (sequential) (P<0.05)

Response to individual drugs in the C arm:
5'-FU (n = 34):
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Response = 6

Stable disease = 6
Progressive disease = 12
Died receiving therapy = 10
Off study = 1

Methotrexate (n = 20):
Response = 1

Stable disease = 6
Progressive disease = 5
Died receiving therapy = 8
Off study = 2

Cyclophosphamide (n = 9):
Response = 1

Stable diseasel =
Progressive disease = 6
Died receiving therapy = 1
Off study = 2

Vincristine (n = 5):
Response =0

Stable disease = 3
Progressive disease = 2
Died receiving therapy = 0
Off study =0

Prednisone (n = 5):
Response =0

Stable disease = 2
Progressive disease = 3
Died receiving therapy = 0
Off study =0

Median response duration:

Arm A responders (n = 16) = 28 weeks (range: 4 - 78 weeks)
Arm B responders (n = 9) = 34 weeks (range: 15 - 115 weeks)
Arm C responders (n = 6) = 16 weeks (range: 6 - 98+ weeks)

Median survival:

Arm A = 48 weeks
Arm B = 48 weeks
Arm C = 24 weeks

Regimes A or B versus C (P < 0.05)

Adverse events:
Granulocytopenia < 1,500 mm?:

ArmA=8

ArmB =3

ArmC=0

Granulocytopenia < 750 mm®:
Arm A =10

ArmB =1

Arm C =1
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Thrombocytopenia < 100,000 mm?®;

ArmA=6

ArmB =1

ArmC=0
Thrombocytopenia < 50,000 mm®:
ArmA=4

ArmB=0

ArmC=2

Drug associated mortality:
ArmA=3

ArmB =3

ArmC=2

Infection:

ArmA=7

ArmB=2

ArmC=0

General comments:
This paper describes a small three-arm RCT testing 5 drug therapy sequentially, in continuous
combination or in combination but given intermittently.

Patients were randomised by a centrally issued, sequentially numbered envelope method where
neither the investigators nor patients knew the allocation in advance of the study. Recruitment
was between October 1971 and September 1973.

Arm A had superior tumour response compared with the other two arms and median survival for
arm A was twice as long as for the sequential arm. For this reason the study was closed to
further recruitment when the median survival point was reached.

Continuously administered combination therapy produced a higher number of responders than
sequential therapy.

About 25% of patients had sufficiently advanced disease to have not responded to any treatment
(these data are at the top of a survival curve). 25% of patients had a strong response and long
survival regardless of therapy and these were mainly over the age of 50 years with disease
confined to local skin recurrence with or without bone metastases (these data are at the bottom
of a survival curve). 50% of patients therefore were influenced by their mode of therapy. The data
for these patients are found in the centre of the survival curves and this region was found to be
significantly different between arms. However, when the full survival curves were later examined
it was found that there was no significant difference in overall survival between the three arms
(no statistics are shown in support of this conclusion).

The authors recommend combination therapy as giving the best response to the majority of
patients and they also suggest prolonged survival although, beyond the median values, their
data do not appear to support this finding.

Chlebowski et al. (1989)

Design: Observational study (therapy) evidence level: 3
Country: United States

General comments:
This paper describes a statistical data exercise which combines the results of two studies
Chlebowski et al. (1979) and Smalley et al. (1976) which, according to the authors, are similar

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 167 of 632



enough in all respects.

Kaplan Meier survival analyses were undertaken and comparisons made of survival between
groups of patients using Cox and Peto-Mantel tests.

At the time of this report, 210 of the 222 patients had died and the length of follow-up had been
as long as 143 months after study commencement.

There was no significant difference in overall survival between the 129 patients treated with
combination therapy and the 93 patients treated with sequential therapy. There was also no
significant difference in overall survival for patients without liver metastases (64%) or without liver
or lung metastases (30%) between the two arms. However, patients with liver metastases (36%)
had statistically longer survival with combination treatment (P < 0.05).

Both trials individually reported better tumour response and time to progression data and have
since been interpreted to indicate that combination therapy was superior to single agents taken
sequentially. The authors feel, however, that this might be true for the sub-set of patients with
liver involvement but not for the majority of other MBC patients. They also point out that
chemotherapy-related deaths were three times higher with combination therapy and that such
toxicity, as well as affecting the quality of life of patients in the interim might also affect longer
term survival of those who had made initially good responses.

4.3.2 Combination vs single chemotherapy

Short summary

Evidence for comparing single chemotherapy with combined chemotherapy comprised one very high
quality systematic review (n > 7,000 study participants) (Carrick et al., 2005) a more modest
systematic review (Takeda et al., 2007) three RCTs (Eijertsen et al., Pacilio et al., 2006 and Martin et
al., 2007) and two post-study papers published from the pivotal trial by O’Shaughnessy et al., (2002)
(Leonard et al., 2006 and Miles et al., 2004).

Good evidence suggests that the relative risk of death was significantly reduced for patients given
combined chemotherapy agents compared with single drugs as first- or second-line treatment. The
advantage was greatest for those studies in which the combination therapy did not include the
comparator agent. Combined therapies containing anthracyclines or alkylating agents were
significantly better at reducing the relative risk of death whereas taxanes did not improve survival as
part of a combined therapy.

RCT evidence from three trials showed that first-line treatment with combined therapies including an
anthracycline and/or taxane compared with the same anthracycline or taxane, provided no survival
advantages but were associated with higher levels of adverse events. Quality of life outcomes were
equivocal. Similarly, a small RCT compared second-line (or higher) combined therapy of vinorelbine
and gemcitabine with vinorelbine alone and reported no significant difference in overall survival
between arms but more adverse events with combined therapy. In contrast, a post-study analysis of
long term patient outcomes from a trial of capecitabine (CAP) and docetaxel (DOC) vs DOC alone
showed that either combined or sequential therapy with the two agents was significantly better in
terms of survival than receiving DOC alone.

Although considerable data were published within systematic reviews about comparison of adverse

events and quality of life between combined and single agent regimes the findings were equivocal
across studies.
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PICO question

POPULATION INTERVENTION COMPARISON OUTCOME
Patients with e Docetaxel Same agents e Qverall survival
metastatic breast e Paclitaxel e in combination e Quality of life
cancer receiving e Vinorelbine e vs singly
chemotherapy e Capecitabine

e Gemcitabine Specific combinations;
« Epirubicin e Docetaxel/
e Adriamycin Gemcitabine
e Carboplatin B * Docetaxel/
Capecitabine
e FEC/FAC
e Paclitaxel/
Carboplatin
¢ Capecitabine/
Vinorelbine
e Anthracycline/
Taxane
e Gemcitabine/
Carboplatin

NB The search strategy developed from this PICO table and used to search the literature for this question can be found in
Appendix A

Full evidence summary

The evidence base for this topic is not extensive. One very high quality systematic review (Carrick et
al., 2005) examines a wide range of single versus combined therapy regimes whilst another, very
limited, systematic review (Takeda et al., 2007) presents findings from a (yet to be published) trial of
gemcitabine (GEM) and paclitaxel (PAC) vs PAC, by extracting data from three (possibly non-peer
reviewed) abstracts. Two modest quality RCTs presented data from comparisons of epirubicin (EPI)
and vinorelbine (VIN) vs EPI (Eijertsen et al., 2003) and GEM and VIN vs VIN (Martin et al., 2007).
Two further papers were published from the trial by O’Shaughnessy et al. (2002) of capecitabine
(CAP) and docetaxel (DOC) vs DOC: Leonard et al. (2006) presented a retrospective analysis on the
effects of within trial drug dose reductions on overall survival and Miles et al. (2004) published a
follow-up paper reporting the influence of CAP and DOC as post-study therapies on overall survival in
light of the original treatment allocation.

All but two papers (Eijertsen et al., 2003 and Martin et al., 2007) report improved survival for
combined therapies when compared to monotherapies. Both studies in which VIN was combined with
another agent failed to show an advantage over a monotherapy regime and Carrick et al. (2005) also
questioned whether or not taxanes in combination were superior to taxanes given alone.

Carrick et al. (2005) reviewed single vs combination chemotherapies either where the single agent
also formed part of the combined therapy regime or where the comparators were completely different.
The analyses comprised thirty-seven trials (with over 7,000 participants) of first and second line drugs
including anthracyclines, taxanes, anti-metabolites and alkylating agents.

Across all studies, survival data were available for 86% of the randomised participants and results
showed that the relative risk for patients given combined therapies was 88% of that for those patients
given single drug regimes (95%ClI: 0.83-0.94) (P < 0.0001). These results were completely
unchanged when only data for those women receiving first-line therapy were analysed. Looking only
at those studies comparing a single agent with a combination therapy which included that agent, the
advantage of combined therapy was lower, at 91% (95%CI: 0.85-0.98) (P = 0.02) whilst single agents
compared with combination regimes NOT including the single agent were significantly more
favourable to the combined therapy, at 83% (95%CI: 0.74-0.92) (P = 0.0003).

Amongst the sub-analyses for drug types where the single agent was also included in the combined
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therapy regime, anti-metabolites in combination showed the greatest advantage over a single anti-
metabolite (HR = 0.65 (95%Cl: 0.50-0.86) (P = 0.003) but there was significant between trials
heterogeneity which may adversely affect the soundness of these results. Combination therapies
containing anthracyclines or alkylating agents were all significantly superior in terms of the relative
risk (HR of 95% and 91% respectively) but taxanes were thought not to be advantageous to survival
when added to a combined therapy (whether or not that combination also included a taxane).

Within this review, quality of life (QOL) was measured and reported in only nine studies using several
scales assessing mainly mood, pain, nausea, vomiting, diarrhoea, hair loss, loss of appetite and
social functioning. Of these, four studies reported statistically significant differences between
combined and single agent therapy but with mixed findings. One trial (Heidemann et al., 2002) found
that patients receiving mitoxantrone (MTX) experienced less hair loss, nausea and vomiting than
those on fluorouracil, EPI and cyclophosphamide (FEC). Joensuu et al. (1998) found that patients
were less physically distressed after six months of EPI monotherapy, including less nausea than
those who received FEC followed by VIN. However, Nabholtz et al. (1999) reported that patients in
the DOC arm of a trial had less nausea and vomiting but that patients in the other arm (mitomycin
plus VIN) had poorer social functioning. Finally, Simes et al. (1994) found that patients in a
combination arm (CMFP vs MTX) reported better QOL for pain, mood and nausea & vomiting over the
first three months of the trial but lower QOL with regard to hair loss compared with single agent MTX.

Takeda et al. (2007) reviewed a trial of GEM and PAC vs PAC which is yet to be published, extracting
the data from three meeting abstracts (O’'Shaughnessy et al., 2003, Albain et al., 2004 and Moinpour
et al., 2004). Since these reports are incomplete and may not have been peer reviewed the
conclusions should be viewed with caution as the likelihood of bias is strong. With a median follow-up
of 15.6 months the reported median OS for combined therapy is 18.5 months (95%Cl: 16.5-21.2) and
for PAC monotherapy is 15.8 months (95%Cl: 14.4-17.4). Unfortunately there is no associated P-
value and hence statistical significance is not known. Conversely, Kaplan-Meier analysis suggests a
considerable survival benefit to GEM + PAC with a relative risk of 78% regardless of adjustments for
baseline variation. Reports of QOL outcomes differ between the abstracts but no data were given for
these preliminary findings.

Eijertsen et al. (2003) presents data from a phase Ill RCT (n = 387) comparing VIN and EPI with EPI
monotherapy as first line therapy for MBC. With a fairly long follow-up of about 42 months per arm,
the majority of patients in both arms had experienced disease progression. The median OS for the
combined therapy was 19.1 months compared with 18 months for EPI monotherapy — although
confidence intervals were not given the P-value (0.5) confirmed the lack of significant difference
between treatments. Whilst QOL was not an outcome for this study, the incidence of adverse events
were significantly higher with combined therapy which together with survival data caused the authors
to recommend the combined therapy only in patients with rapidly progressive disease. Unfortunately,
this trial failed to give details of allocation and randomisation and hence bias cannot be ruled out.

Martin et al. (2007) described a smaller (n = 252) trial comparing VIN and GEM with VIN monotherapy
for MBC patients who had previously received anthracyclines and taxanes. Data were analysed at a
point where over 80% of participants had experienced disease progression. Just over half of the
patients in both study arms received the intervention as second line therapy, a third as third line
therapy and the rest as first line treatment for MBC. The median OS for combined therapy was 16.4
months (95%Cl: 11.6-21.1) and for monotherapy 15.9 months (95%Cl: 12.6-19.1) and there was no
significant difference between the two groups (P = 0.8). Quality of life was not an outcome in this trial.
With a slightly increased risk of adverse events and lack of significance in improvement in survival (or
disease-free progression) the authors made no recommendation for combined therapy.

In 2002, O’Shaughnessy published results from a large (n = 511) RCT of DOC and CAP compared to
DOC monotherapy in which the authors found the combined therapy to be significantly superior in
terms of survival. In a follow-up paper, Miles et al. (2004) reported on the influence of post-study
treatment and showed that patients in the DOC monotherapy arm who had subsequently received
single agent CAP had a survival advantage over patients receiving any other post-study therapy
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(median OS = 21 month (95% ClI: 15.6-27.6) vs 12.3 months (95% CI: 10.5-14) a hazard ratio of 0.5
(P < 0.005). Patients originally allocated to combined therapy but who subsequently received either
single agent CAP or single agent DOC showed similar survival rates: median OS 18.3 months
(95%Cl: 14.5-23.4) vs 15.8 months (95%Cl: 9.9-21.5) P = 0.2. The authors concluded that a clear
survival advantage existed for patients receiving either CAP and DOC combined therapy or sequential
treatment with both agents. QOL was not reported.

Leonard et al. (2006) also presented a paper on data from the O’Shaughnessy trial. The authors
performed a retrospective analysis looking at dose reductions within the study period and their
influence on survival. Unfortunately, the relatively low numbers in this sub-group analysis weaken the
findings statistically and data were only poorly presented hence this does not provide strong
evidence. There was no significant difference between the median OS for patients who had received
reduced drug dosage of CAP and DOC compared to those study participants who had received at
least four cycles of therapy with both drugs at full dose (16.3 months compared with 13.1 months).
QOL was not reported.
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Evidence tables

Question: Single vs combined chemotherapy
Created by: Karen Francis on 29/10/2007

Ejlertsen et al. (2003)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: Denmark

Inclusion criteria:

Histologically verified MBC

Between 18 and 75 years of age

Progressive measurable or assessable disease with or without bone lesions
WHO performance status < 2

Adequate (defined) blood and laboratory parameters

Exclusion criteria:

Prior or concomitant malignant disease (except BCC skin or CIS cervix)
Congestive heart failure

Clinical symptoms suggesting peripheral neuropathy or brain metastases

Prior irradiation of > 25% bone marrow

Previous anthracycline or other cytotoxic treatment for local or metastatic disease.

Population:
Number of patients = 387, age range 29 to 75 years, median age = 55 years

Interventions:
Patients were randomised to receive either:

1] VIN + EPI (n = 1932: Vinorelbine (VIN) at 25 mg per m?i.v. on days 1 and 8 with epirubicin
(EPI) at 90 mg per m” i.v. on day 1 taken every 3 weeks

2] EPI monotherapy (n = 194): EPI at 90 mg per m® i.v. on day 1 every 3 weeks

Treatment was continued until disease progression, severe toxicity (defined) patient refusal or for
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a maximum of 1 year. EPI was stopped when the cumulative dose exceeded 1,000 mg per m*
(reduced to 950 mg per m? from June 1999). Dose reductions of both drugs were imposed if
certain haematological parameters fell below acceptable levels or in the event of febrile
neutropenia.

Outcomes:
Overall survival (OS)

(Other outcomes included tumour response, progression-free survival, response duration and
toxicity. Quality of life was not reported).

Follow up:

Baseline investigations included full medical history, physical examination, serum chemistry,
chest X-ray, MUGA scan, ECG, bone scan and other imaging modalities as appropriate. Tumour
measurements made at baseline were repeated after every three treatment cycles.

Median follow-up was 42.8 months (combined) or 41.6 months (EPI monotherapy). At the time of
data analyses, 88% of combined therapy patients and 93% monotherapy patients had
experienced tumour progression.

Results:

Median OS:

EPI+ VIN = 19.1 months

EPI monotherapy = 18 months (NSD P = 0.5)

Multivariate analysis of OS taking into account potential prognostic factors (stage at diagnosis,
performance status, number of organs involved, visceral involvement or treatment with i.v. VIN)
did increase the difference between the two arms but the median values still did not reach
significance (P = 0.13).

QOL is not reported in this paper but the incidences of leukopenia, anaemia, infection,
thrombocytopenia, peripheral neuropathy and stomatitis were all significantly higher in the
combined therapy arm.

General comments:

This paper describes a multi-centre (15 oncology departments) phase lll trial comparing
epirubicin monotherapy with epirubicin and vinorelbine combined as first-line treatment for MBC.
Patients were randomised centrally by unknown methodology and stratified by treatment centre.

Patients were recruited between February 1995 and June 1999.

In light of the only slight improvements in progression-free and overall survival plus the increased
incidence of adverse events, the authors could only recommend combined therapy in patients
with extensive and rapidly progressive disease who might not be eligible for a second line of
chemotherapy.

Martin et al. (2007)

Design: Randomized controlled trial (therapy) evidence level: 1-
Country: Spain

Inclusion criteria:

Histologically, locally recurrent MBC who could not be treated by surgery or RT
Previous anthracyclines and taxanes

Maximum 2 years previous chemotherapy

At least 18 years of age

WHO performance status < 2

Adequate (defined) haematological, renal and liver functions

Life expectancy = 12 weeks

Written informed consent.

Exclusion criteria:
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Pregnant or breast feeding

Male

Previous treatment with gemcitabine, vinorelbine or any other agent within 30 days of study entry
Active infection, serious systemic disorder, second primary malignancy (except BCC skin or CIS
cervix)

Clinical evidence of brain metastases

Population:
Number of patients = 252, age range 28 to 82 years, median age = 58 years

Interventions:
Patients were randomised to receive either:

(1) VIN + GEM (n = 125): VIN was administered at 30 mg per m? on days 1 and 8 of a 21-day
cycle, given i.v. over 6-10 min. This was followed after 30 min by gemcitabine (GEM)
administered at 1200 mg per m? given i.v. over 30 min.

(2) VIN monotherapy (n = 127): vinorelbine (VIN) was administered at 30 mg per m? on days 1
and 8 of a 21-day cycle, given i.v. over 6-10 min

Treatment was discontinued on disease progression, in the interest of the patient (from the
investigator's perspective) at the request of the patient or for unacceptable toxicity.

G-CSF treatment was allowed in the event of febrile neutropenia, prolonged neutropenia or
infection.

GEM and VIN dosage modification or withdrawal was allowed in the event of unacceptable
haematological or non-haematological toxicity as measured by laboratory criteria or at the
discretion of the principle investigator.

Outcomes:
Overall survival (OS) progression-free survival (PFS) response duration (RD) tumour response
and adverse events. Quality of life was not reported.

Follow up:

Baseline abdominal and thoracic CT scans or radiography, bone scans and blood tests were all
performed in the four weeks before study. Blood chemistries and counts were repeated at the
beginning of each treatment cycle. Blood counts were also done on day 8 of each cycle.

Medical history, physical examination, performance status and tumour measurements were
conducted within one week of the first treatment cycle and on the start day of each cycle
thereafter. Tumour measurements were also taken every three cycles and compared with those
made at baseline.

At the point of first analysis of PFS, after 205 events, 28 patients in group 2 and 18 patients in
group 1 had been censored.

Results:
VIN monotherapy: 15% patients received VIN as 1st line therapy, 54% as 2nd line therapy and
31% as 3rd line therapy

VIN + GEM: 21% patients received VIN + GEM as 1st line therapy, 52% as 2nd line therapy and
27% as 3rd line therapy

Median OS:
VIN + GEM = 16.4 months (95% Cl: 11.6 - 21.1)
VIN monotherapy = 15.9 months (95% CI: 12.6 - 19.1) (NSD)

QOL was not reported but safety data showed that the commonest grade 3 or 4 toxicity was
neutropenia reported in 61% of VIN + GEM patients compared with 44% of VIN monotherapy
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patients (P = 0.0074). Febrile neutropenia occurred in 11% patients in the VIN + GEM arm and
6% in the VIN monotherapy group (P = 0.15).

The overall incidence of grade 3 and 4 non-haematological toxic effects were similar between
arms except for alkaline phosphatase (7% in VIN + GEM versus < 1% in VIN monotherapy (P =
0.009)) and vomiting (31% in VIN + GEM vs 20% in VIN monotherapy (P = 0.048)).

The increased incidence of adverse events may not have impacted significantly on QOL.

General comments:

This paper reports the final results of a phase Il RCT (GEICAM 2000-04) which tests vinorelbine
monotherapy against a combination therapy of gemcitabine and vinorelbine. Patients were
recruited between January 2001 and March 2005 from 37 centres in 6 countries

Patients were randomised at a central point (GEICAM HQ) by means of a previously computer
generated random code and were stratified by centre, number of previous treatment lines (i.e. 0,
1 or 2) and presence of visceral metastases (y or n).

The trial was conducted unblinded for reasons that were not explained. There is a likelihood of
bias, therefore, since some of the researchers declared an interest in Eli Lilly, the company which
manufactures gemcitabine.

Data were analysed on an intention to treat basis. Statistical analyses were appropriate. PFS
was presented as Kaplan Meier survival curve.

Authors stated that 'patients were generally well balanced between groups' - there were some
(probably non-significant differences) which were highlighted.

65% of patients in group 2 and 79% in group 1 were given further systemic therapy after this trial
and hence the results on OS will have been considerably influenced.

Authors conclude that combination therapy provided superior only in terms of PFS but
acknowledge that the influence on OS cannot be determined and that side effects are more
severe with combined therapy.

Although patients were stratified by treatment centre, no discussion of this was identified.

Leonard et al. (2006)

Design: Randomized controlled trial (therapy) evidence level: 3
Country: Multi-centre

Inclusion criteria:
Female patients = 18 years with histologically or cytologically confirmed breast cancer with
unresectable locally advanced and/or MBC

Exclusion criteria:
Previous treatment with docetaxel-containing regimen in adjuvant or advanced disease setting
Previous treatment with three or more previous chemotherapy regimens for advanced or MBC.

Population:
Number of patients = 511, age range 26 to 79 years, median age = 52 years

Interventions:
Patients were randomised to receive either:

(1) CAP+ DOC (n = 255): oral capecitabine (CAP) at 1250 mg per m? twice daily on days 1-14
followed by 7 days rest plus docetaxel (DOC) at 75 mg per m” i.v. over 1 hour on day 1 every 3
weeks

(2) DOC monotherapy (n = 256): DOC at 100 mg per m” i.v. over 1 hour on day 1 every 3 weeks
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Dose modifications were applied for all adverse events of grade 2 and above. CAP was reduced
to 950 mg per m” twice per day and DOC to 55 mg per m®.

Outcomes:
Overall survival (OS)

(Other outcomes reported include time to progression, overall response rate and safety. QOL
was not reported.)

Follow up:

Results:

670/1317 cycles of CAP + DOC were given with both drugs at full dose

405/1317 cycles of CAP + DOC were given with reduced (950 mg per m?) CAP and reduced (55
mg per m?) DOC. These groups were compared for efficacy and safety outcomes.

Grade 3/4 adverse events (specifically hand-foot syndrome, stomatitis, diarrhoea or neutropenic
fever) occurred in 34% full dose cycles compared with 17% of cycles where both drugs were of
reduced dose. Grade 2 adverse events were not significantly different between patients receiving
full or partial dose drugs.

Median OS in the full dose group (n = 53 patients) was 13.1 months and in the reduced dose
group (n = 33 patients) was 16.3 months (NSD).

General comments:

This paper presented a retrospective analysis of a large (n = 511) RCT comparing docetaxel and
capecitabine vs capecitabine monotherapy for MBC patients previously treated with
anthracyclines.

Efficacy data were analysed retrospectively with regard to the effect of drug dose reductions.
Kaplan Meier survival analysis was used to compare patients who received combined therapy
dose reductions by treatment cycle 2 with those who completed at least four cycles without dose
reductions.

The patient numbers in this sub-analysis were fairly low compared with the size of the original
cohort which weakens the statistical significance. The authors confirm the limitations of this
retrospective analysis and caution that it cannot demonstrate superiority even though the median
OS results appear to suggest a survival advantage in favour of dose reduction.

These results may be added to the evidence from the original trial report (O'Shaughnessy et al.,
2002) which suggested superior efficacy for the CAP + DOC combined therapy over DOC
monotherapy.

Miles, D et al. (2004)

Design: Randomized controlled trial (prognosis) evidence level: 3
Country: Multi-centre

Inclusion criteria:
Female patients = 18 years with histologically or cytologically confirmed breast cancer with
unresectable locally advanced and/or MBC

At least one bidimensionally measurable lesion that had not been irradiated, with a minimum size
in at least one diameter = 20 mm (liver) and = 10 mm (lung, skin, lymph node) metastases
Recurrence after anthracycline treatment

Karnofsky performance score = 70%

Life expectancy = 3 months

Written informed consent.
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Full details of inclusion criteria are given in O'Shaughnessy et al. (2002).

Exclusion criteria:
Previous treatment with docetaxel-containing regimen in adjuvant or advanced disease setting
Previous treatment with three or more previous chemotherapy regimens for advanced or MBC.

Full details of exclusion criteria are given in O'Shaughnessy et al. (2002).

Population:
Number of patients = 511, age range 26 to 79 years, median age = 52 years

Interventions:
Patients were stratified according to whether or not they had received prior paclitaxel therapy:

(1) CAP + DOC (n = 255): oral capecitabine (CAP) at 1250 mg per m? twice daily for 14 days
followed by a 7-day rest period plus docetaxel (DOC) at 75 mg per m?as a 1 hour i.v. infusion on
day every 3 weeks

(2) DOC monotherapy (n = 256): DOC at 100 mg per m® administered as a 1 hour i.v. infusion on
day 1 every 3 weeks.

Outcomes:
Overall survival (OS)

Follow up:
This report details patients after a follow-up period of 227 months, an update on the original
paper which reported after 15 months.

Tumour responses were evaluated according to WHO criteria at 6 week intervals until week 48
then at 12 week intervals until disease progression.

Results:
After a minimum follow-up period of 27 months:

Median OS for CAP + DOC: 14.5 months (95% CI: 12.3-16.3, 82% of events) vs median OS for
DOC = 11.5 months (95% Cl: 9.8-12.7, 87% of events). HR = 0.777 (95% CI: 0.645-0.942) P <
0.01

Post-study therapy:

198/256 DOC patients received = 1 post-study treatment. Of these, 28 patients received CAP
and 128 patients received other chemotherapy. Patients receiving CAP had median OS = 21
months (95% Cl: 15.6-27.6) versus other therapies with median OS = 12.3 months (95% Cl:
10.5-14)(HR = 0.5) P = 0.0046

Of the original 255 CAP + DOC patients, 45 had discontinued DOC before progression and
continued with single CAP and 34 patients had discontinued CAP before progression and
continued with single DOC. Both groups had similar survival: median OS = 18.3 months (95% Cl:
14.5-23.4) for CAP versus 15.8 months (95% CI: 9.9-21.5) for DOC (HR =0.72) P = 0.2

General comments:
Interim data published as Leonard et al. (2001) Vukelja et al. (2001) Twelves et al. (2001) and O'
Shaughnessy et al. (2002) papers that are included in the capecitabine HTA.

This is a retrospective analysis of post-study therapy.
For the purposes of post-study therapy, prior to disease progression, CAP/DOC patients taken
off DOC were considered as remaining on combination study therapy but CAP/DOC patients

taken off CAP were considered to be receiving DOC as post-study therapy.

Recruitment: In the original study, patients were recruited at a similar stage in their disease and
represented the MBC population as a whole.

Allocation: Post-study treatments were fully detailed in the first instance but there were many

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 177 of 632



discrepancies between reported patient numbers in the 'Introduction’ compared to the 'Results’
section of this paper which made meaningful interpretation difficult. Personal communication with
the lead author revealed that patient drop-out rates had not been reported and hence numbers
do not tally between tables, text and graphs.

Maintenance: Clearly, patients were left out of the final analysis but as this is not documented the
reasons are not known. Minimum follow-up time was quoted.

Measurement: Post-study treatments were given at the discretion of their clinician. There was no
element of blinding etc. This is a retrospective analysis of data.

OS was reported with Kaplan-Meier survival analysis. Median OS was reported with 95% Cl and
a hazard ratio with log rank P was calculated between the two arms of post-study chemotherapy
treatments.

The authors conclude that the results show a clear survival advantage for patients receiving
either a CAP/DOC combination therapy or sequential treatment with both agents.

Carrick et al. (2005)

Design: Systematic review of RCTs (therapy) evidence level: 1++
Country: Australia

Inclusion criteria:

Included studies:

Properly randomised controlled trials (RCTs) comparing combination chemotherapy with single
agent chemotherapy.

Trials that included women with both stage Il and stage IV breast cancer were required to have
reported data separately for these sub-groups.

Included patients:

Women with advanced (metastatic) breast cancer, either newly diagnosed or with recurrent
disease.

Exclusion criteria:
None stated.

Population:
Number of patients = 7,093

Interventions:
Combination chemotherapy regimes versus single agent chemotherapy:

1] Regime 1: any drug combination (including drug A) vs drug A alone
2] Regime 2: any drug combination (excluding drug A) vs drug A alone.

Outcomes:
Primary outcomes:
Overall survival (OS) Time to progression (TTP) Progression-free survival (PFS)

Secondary outcomes:
Tumour response (response rate RR) Toxicity, Quality of life (QOL) Treatment related deaths
(not deaths due to disease progression).

Follow up:
N/A

Results:

Overall survival data available for 86% of randomised participants n = 6,100. (NB: HR < 1 favours
combination regimes):

HR = 0.88 (95%ClI: 0.83-0.94, P<0.0001) There was no significant heterogeneity across trials (P
= 0.17). Results were unchanged when only the sub-group of women receiving first-line therapy
(n = 5,099) was analysed: HR = 0.88 (95%CI: 0.83-0.94, P < 0.0001)
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Sub-group analysis for regime (1) (n = 2,716):
HR = 0.91 (95%CI: 0.85-0.98, P = 0.02) with 'slightly significant' heterogeneity (P = 0.22)
between trials.

Sub-group analysis for regime (2) (n = 1504):
HR = 0.83 (95%ClI: 0.74-0.92, P = 0.0003) with no evidence of heterogeneity between studies (P
=0.32).

Time to progression data available for 56% of randomised participants n = 3,988. (NB: HR<1
favours combination regimes):

HR = 0.78 (95%CI: 0.73-0.83, P < 0.00001) with significant heterogeneity (P = 0.0002) across
included studies. Results were unchanged when only the sub-group of women receiving first-line
therapy (n = 3377) was analysed: HR = 0.78 (95%Cl: 0.73-0.83, P < 0.00001) with significant
heterogeneity (P = 0.002).

Sub-group analysis for regime (1) (n = 2,426):
HR = 0.79 (95%ClI: 0.73-0.85, P < 0.00001) with no evidence of heterogeneity between studies
(P=0.12).

Sub-group analysis for regime (2) (n = 1,183):
HR = 0.77 (95%ClI: 0.70-0.85, P < 0.00001) with significant between studies heterogeneity (P =
0.0001).

Tumour response data available for 87% of randomised participants n = 6184. (NB: OR > 1
favours combined therapy regimes):

OR =1.28 (95%CI: 1.15-1.41, P < 0.00001) in assessable patients but with significant between
studies heterogeneity (P < 0.00001). It was noted that there were some differences between
studies in the definition of 'tumour response’.

Sub-group analysis for regime (1) (n = 3,712):
OR =1.34 (95%Cl: 1.17-1.53, P < 0001) with significant heterogeneity between trials (P <
0.00001).

Sub-group analysis for regime (2) (n = 2,472):
OR =1.19 (95%CI: 1.00-1.41, P = 0.04) with significant heterogeneity across studies (P <
0.00001). 83% of participants in this sub-group were receiving first-line therapy.

Toxicity:

Leukopenia n = 5,340

Alopecia n = 2,859

Nausea & vomiting n = 5,754 (NB: OR > 1 indicates that the toxicity effects are more prevalent
with combination regimes.

OR = 1.45 (95%CI: 1.28-1.65, P < 0.00001, Alopecia: OR = 1.55 (95%CI: 1.32-1.81 P < 0.00001,
Nausea & vomiting OR = 1.65 (95%ClI: 1.41-1.93 P < 0.00001). There was significant between
studies heterogeneity (P < 0.00001).

Sub-group analysis for regime (1):

Leukopenia (n = 3,084): OR = 1.41 (95%CI: 1.19-1.68 P = 0.0001)
Alopecia (n = 1,518): OR = 5.49 (95%Cl: 4.13-7.39 P < 0.00001)

Nausea & vomiting (n = 3,832): OR = 1.48 (95%Cl: 1.23-1.79 P < 0.0001)

Sub-group analysis for regime (2):
Leukopenia (n = 2,256): OR = 1.50 (95%Cl: 1.25-1.79 P = 0.0001)
Alopecia (n = 1,341): OR = 0.67 (95%CI: 0.54-0.83 P = 0.0003)
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Nausea & vomiting (n = 1,922): OR = 2.09 (95%CI: 1.57-2.79 P = 0.00001)
Note that the incidence of alopecia was significantly less with combined therapy.

Quality of life (QOL) was measured and reported in only nine studies using several scales
assessing mainly mood, pain, nausea, vomiting, diarrhoea, hair loss, loss of appetite and social
functioning. Of these, four studies reported statistically significant differences between combined
and single agent therapy but with mixed findings. One trial et al. (Heidemann et al., 2002) found
that patients receiving mitoxantrone experienced less hair loss, nausea and vomiting than those
on FEC. Joensuu et al. (1998) found that patients were less physically distressed after six
months of epirubicin therapy, including less nausea than those who received cyclophosphamide,
fluorouracil and epirubicin followed by vinblastine . However, Nabholtz et al. (1999) reported that
patients in the docetaxel arm of a trial had less nausea and vomiting but that patients in the other
arm (mitomycin plus vinblastine) had poorer social functioning. Finally, Simes et al. (1994) found
that patients in a combination arm (CMFP vs mitozantrone) reported better QOL for pain, mood
and nausea & vomiting over the first three months of the trial but lower QOL with regard to hair
loss compared single agent mitozantrone.

Sub-group analysis, group (1) (n = 3975):

Overall results :

0OS: HR = 0.91 (95%Cl: 0.85-0.99 P = 0.03) favours combination regimes. No significant
heterogeneity.

TTP: HR = 0.79 (95%Cl: 0.73-0.85 P < 0.00001) favours combination regimes. No significant
heterogeneity.

RR: OR = 1.36 (95%CI: 1.18-1.55 P = 0.0001) favours combination regimes. No significant
heterogeneity.

Toxicity: Nausea & vomiting OR = 1.47 (95%Cl: 1.22-1.78 P < 0.0001) leukopenia OR = 1.38
(95%Cl: 1.15-1.65 P = 0.0004) and alopecia OR = 19.98 (95%CI: 13.03-30.64 P < 0.0001).
Toxicity effects are more prevalent with combination regimes.

Single anthracycline vs anthracycline-containing combinations:

0OS: HR =0.95 (95%CI : 0.86-1.04 P = 0.25) NSD. No significant heterogeneity.

TTP: HR = 0.84 (95%CI: 0.76-0.92 P = 0.0002) favours combination regimes. No significant
heterogeneity.

RR: OR = 1.37 (95%CI: 1.15-1.64 P = 0.0005) favours combination regimes. Significant
heterogeneity (P = 0.0001).

Single alkylating agents vs alkylating agent-containing combinations:

OS: HR =0.91 (95%CI: 0.72-1.15 P = 0.45) favours combination regimes. No significant
heterogeneity.

RR: OR = 1.63 (95%CI: 1.04-2.55 P = 0.03) favours single alkylating agent regimes. No
significant heterogeneity.

Single anti-metabolite vs anti-metabolite containing regimes:

0OS: HR = 0.65 (95%CI: 0.50-0.86 P = 0.003) favours combination regimes. Significant
heterogeneity (P = 0.01).

RR: OR = 0.59 (95%CI: 0.37-0.94 P = 0.03) favours single anti-metabolite regimes. Marked
heterogeneity (P < 0.00001).

Single taxane vs taxane containing regimes:

OS: HR = 0.91 (95%CI: 0.85-1.085 P = 0.02) NSD. No significant heterogeneity.

RR: OR = 1.69 (95%Cl: 1.27-2.25 P = 0.0003 favours combination regimes. No significant
heterogeneity.

Sub-group analysis, group (2):
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Single anthracycline vs non-anthracycline combination regimes.

OS: HR =0.86 (95%CI : 0.63-1.18 P = 0.16) NSD. No significant heterogeneity.

RR: OR = 1.72 (95%CI: 1.06-2.81 P = 0.22) favours combination regimes. No significant
heterogeneity.

Single taxane vs non-taxane, non-anthracycline-containing combination regimes :

OS: HR =0.83 (95%CI: 0.73-0.94 P = 0.03) favours single taxane regimes. No significant
heterogeneity.

TTP: HR = 0.75 (95%CI: 0.67-0.84 P < 0.0001) favours combination regimes. Significant
heterogeneity. (P < 0.0001).

RR: OR = 0.74 (95%CI: 0.58-0.95 P = 0.02) favours single taxane regimes. Marked
heterogeneity (P < 0.00001).

Single non-taxane, non-anthracycline vs other combination regimes
RR: OR =2.04 (95%CI: 1.31-3.19 P = 0.002) favours combination regimes. Significant
heterogeneity (P = 0.01).

General comments:

This high quality Cochrane systematic review, with meta-analyses of data from 37 eligible trials,
compared the use of first or second line chemotherapy regimes containing a combination of
agents to regimes using a single agent for the treatment of women with metastatic breast cancer.

Only published data were used. Hazard ratios were derived for time-to-event outcomes (i.e.
overall survival or time to progression) and the fixed effect model was used for meta-analyses.
Odds ratios were used for events with dichotomous outcomes (i.e. tumour response). Trials in
which both arms received concurrent hormone therapy were included as were those in which
specific treatment was recommended upon treatment failure or disease progression. In the case
of crossover trials, data were analysed according to the intention-to-treat principle. It was noted
that it had not been possible to determine the quality of randomisation in most included studies
due to a lack of information provided by the papers' authors.

The authors concluded that combination regimes showed a significant advantage over single
agents in terms of tumour response and time to progression and there was also a modest
improvement in overall survival but with significantly worse toxicities. Taxanes appeared to be an
exception, however, since when added to a regime they did not appear to confer an advantage
compared to use as a single agent.

Significant between-studies heterogeneity in several sub-group analyses and lower sub-group
numbers indicate that these results must be viewed with some degree of caution.

References to above mentioned papers in the systematic review:

Heidemann E., Stoeger et al. (2002) Is first-line single-agent mitoxantrone in the treatment of
high-risk metastatic breast cancer patients as effective as combination chemotherapy? No
difference in survival but higher quality of life was found in a multicenter randomized trial. Ann
Oncol13(11): 1717-1729.

Joensuu H., Holli K., Heikkinen M., Suonio E., Aro AR., Hietanen P and Huovinen R (1998)
Combination chemotherapy versus single-agent therapy as first- and second-line treatment in. J
Clin Oncol 16(12): 3720-3730.

Nabholtz JM., Senn HJ., Bezwoda WR., Melnychuk D., Deschenes L., Douma J and Vandenberg
(1999) Prospective randomized trial of docetaxel versus mitomycin plus vinblastine in patients
with. J Clin Oncol 17(5): 1413-1424.

Simes RJ., Gebski V., Coates AS., Forbes J., Harvey V., VanHazel G., Tattersall MHN., Abdi E
and Brigham, B (1994) Quality of life (QOL) with single agent mitozantrone (MTZ) or combination
chemotherapy (CMFP) for advanced breast cancer: a randomised trial. Proc Am Soc Clin Oncol
13: 73.
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Takeda et al. (2007)

Design: Systematic review of RCTs (therapy) evidence level: 3
Country: United Kingdom

Inclusion criteria:

Patients with MBC (this was true of ~97% in both study arms) or unresectable locally advanced
BC (these patients fell outside the licensed indications for GEM use). The greater majority of
patients in both arms had received prior anthracycline therapy.

Exclusion criteria:
None stated

Population:
Number of patients = 529, age range 26 to 83 years, median age = 53 years

Interventions:
Patients were randomised to receive either:

1] GEM + PAC (n = 267): Gemcitabine (GEM) at 1250 mg per m? on days 1 and 8 + paclitaxel
(PAC) at 175 mg per m® on day 1 every 3 weeks

2] PAC monotherapy (n = 262): PAC at 175 mg per m” on day every 3 weeks

Outcomes:
Overall survival (OS) quality of life (QOL)

(Other outcomes included response rate, time to progression, and survival at 1 year).

Follow up:
The median follow-up at the time of review publication was 15.6 months.

Treatment was stopped due to disease progression in 38% from the GEM + PAC group and 55%
of the PAC monotherapy group. How the data from these patients were handled is not described.

Results:

Median OS:

GEM + PAC = 18.5 months (95%CI: 16.5-21.2)

PAC monotherapy = 15.8 months (95%Cl: 14.4-17.4)
No P-value was given.

The 95% CI overlap suggests that there is no statistically significant difference between arms in
terms of median OS but with Kaplan Meier analysis, the hazard ratio for OS (0.775 (95%Cl:
0.627-0.959 P = 0.018) favours the combined therapy arm. This analysis was performed with
only 75% of the required outcomes and hence may change with time. Using Cox regression and
adjusting for baseline variation the hazard ratio of 0.74 (95%CI: 0.598-0.915 P = 0.006) also
favours GEM + PAC.

QOL:

It was reported in one abstract that the global QOL score (measured by the Rotterdam checklist)
was significantly better in the combined therapy group than in the PAC monotherapy group but
another abstract reported that the global QOL was not significantly different between these arms
whilst not describing by which scale this parameter had been measured. No actual data are
available on this outcome.

The levels of analgesia use were also reported differently in two abstracts with one finding a
significant reduction for women taking combined therapy and the other finding no significant
difference in analgesia reduction between arms.

General comments:

This Health Technology Appraisal (HTA) comprises a systematic review of a single RCT data
from which were presented in three reports, all of which were published in abstract form (as of
May 2007). The evidential quality is therefore low although the review is very thorough.

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 182 of 632



The methods of allocation and randomisation are not published in the included abstracts. The
blinding was described as 'inadequate’. No intention-to treat-analysis was undertaken.

This review was published before the final report of the trial and, as such, many analyses are still
incomplete. The full text report may be available by the time of an update search for this topic.

References included in this review:

Albain KS., Nag S., Calderillo-Ruiz G., Jordaan JP., Llombart A., Pluzanska A., et al. (2004)
Global phase Il study of gemcitabine plus paclitaxel (GT) vs. paclitaxel (T) as frontline therapy
for metastatic breast cancer (MBC): first report of overall survival. J Clin Oncol 22: 5S.

Moinpour C., Wu J., Donaldson G., Liepa A., Melemed A., O’Shaughnessy J., et al. (2004)
Gemocitabine plus paclitaxel (GT) versus paclitaxel (T) as first line treatment for anthracycline pre-
treated metastatic breast cancer (MBC): quality of life (QoL) and pain palliation results from the
global phase Il study. J Clin Oncol 22: 32S.

O’Shaughnessy J., Nag S., Calderillo-Ruiz G., Jordaan J., Lliombart A., Pluzanska A., et al.
(2003) Gemcitabine plus paclitaxel (GT) versus paclitaxel (T) as first-line treatment for
anthracycline pretreated metastatic breast cancer (MBC): interim results of a global phase I
study (abstract 25). Proc Am Soc Clin Oncol 22: 7.

Updated evidence (4.3.2)
Summary

Only one additional paper was identified comparing combined and single agent therapies. A poor
quality, low patient number RCT (Pacilio et al. 2006) gave patients either epirubicin and docetaxel
combined or docetaxel monotherapy as first line treatment for metastatic breast cancer. All the
women had received epirubicin in the neoadjuvant or adjuvant setting. There was no difference in
outcomes for efficacy or survival but there were significantly more adverse events reported for the
combined therapy arm (grade 4 leukopenia, and grade 3 nausea and stomatitis).

Reference

Pacilio C., Morabito A., Nuzzo F., Gravina A., Labonia V., Landi G., Rossi E., De Maio M., D’Aiuto G.,
Botti G Normanno N., Chiodini P., Gallo C., Perrone F., de Matteis A (2006). Is epirubicin effective in
first-line chemotherapy of metastatic breast cancer (MBC) after an epirubicin-containing adjuvant
treatment? A single centre phase Il trial. Br J Cancer 94: 1233-1236.

Evidence table

Question: Sequential or combination chemotherapy for improved outcomes?
Created by: Karen Francis on 18/07/2008

Pacilio et al. 2006

Design: Randomised controlled trial (therapy) Evidence level: 2-
Country: ltaly

Inclusion criteria:

Women with metastatic breast cancer

< 65 years of age

No previous chemotherapy for metastatic disease

Measurable disease

ECOG 0-2

Previous adjuvant treatment with anthracycline permissible (maximum dosages stated) if
completed > 12 months before
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Adequate bone marrow, liver and renal function
Written informed consent

Exclusion criteria:

Brain metastases

Previous taxanes as adjuvant therapy
History of serious medical conditions
Pregnant or lactating

Population:
Number of patients = 51 Age range: 35 to 64 years. Median age = 51 years

Interventions:
Arm D (n=25): Docetaxel (DOC) at 100 mg per m?

Arm ED (n=26): Epirubicin (EPI) at 75 mg per m? and docetaxel (DOC) at 100 mg per m?
Both therapies were given on day 1 of a 21-day cycle for 6 cycles. No dose reductions were

allowed but treatment delays were permissible for grade = 2 neutropenia and/or = grade 1
thrombocytopenia.

Outcomes:

Tumour response (ORR = CR + PR) compete response (CR) partial response (PR) overall
survival (OS) stable disease (SD) progressive disease (PD) time to progression (TTP) adverse
events

Follow up:

Baseline assessments included physical examination, laboratory studies, ECG,
echocardiography with LVEF, brain chest and abdominal CT scans, bone scan and skeletal
radiographs if required. Echocardiography and tumour evaluation were undertaken every 3
cycles.

Results:
The median number of cycles per patient was 6 (range: 2-6) and 81% and 76% of patients | the
ED and D arms respectively received all 6 cycles.

ED arm (n=26):

CR=4
PR = 14
ORR = 18/25 (72%) (95%Cl: 51-88)
SD =4
PD=3
NE = 1

Median TTP after 22 events = 9 months (95%Cl: 7-13)
Median OS after 15 events = 18 months (95%ClI: 15-na)

D arm (n=25):

CR=6

PR =13

ORR = 19/24 (79%) (95%Cl: 58-93)
SD =3

PD =1

NE =1

Median TTP after 23 events = 11 months (95%Cl: 9-15)
Median OS after 15 events = 21 months (95%CI: 18-na)

There was no significant difference between arms for any outcome.

Grade 3/4 adverse events:

Advanced breast cancer: diagnosis and treatment — Evidence Review Page 184 of 632



ED arm (n=26) %:
Anaemia = 8/0
Leukopenia = 38/35
Neutropenia = 8/77
Febrile neutropenia = 12/0
Fatigue = 4/0
Diarrhoea = 4/0
Nausea = 4/0
Stomatitis = 12/0
Liver = 4/0

DIC = 4/0

RBC transfusion = 4/0

D arm (n=25) 5:
Leukopenia = 48/4
Neutropenia = 16/60
Febrile neutropenia = 4/4
Diarrhoea = 4/0

Liver = 4/0

The incidences of grade 4 leukopenia, and grade 3 nausea and stomatitis were significantly
higher in the ED arm.

General comments:

This paper describes the findings from a small RTC comparing EPI and DOC combined therapy
with DOC monotherapy in women previously exposed to EPI in the neoadjuvant or adjuvant
setting. Patients were enrolled from May 2000 and October 2003 at a single centre. Recruitment
closed after this point due to slow accrual rates. The study was very underpowered since, in the
original calculation, 154 patients were required to detect a significant difference between arms.
The findings should therefore be viewed with caution.

No significant differences were seen for any efficacy or survival outcomes between arms but
some adverse events were significantly higher in the combined therapy arm. The authors
concluded that there was no advantage in adding EPI to DOC as first line therapy in women that
had been previously exposed but relapsed on EPI. This study is small and statistically
underpowered and there are no details of allocation, randomisation or degree of independence in
those undertaking the tumour assessment. Blinding appears not to have been employed.

4.4 Vinorelbine as first or subsequent line therapy following anthracycline
failure

Short summary

The level of evidence on the use of vinorelbine (VIN) as a monotherapy or in combination with other
agents is generally of very poor quality consisting mainly of low patient number, non-comparative
phase Il trials or small RCTs. The majority of patients were believed to have had prior anthracycline
therapy.

VIN monotherapy

One small, statistically underpowered RCT (Pajk et al. 2008) compared VIN with capecitabine (CAP)
in a small number of heavily pre-treated women and reported no significant difference in response or
survival outcomes but more adverse events (particularly neutropenia) in the VIN group. Two poor
quality phase Il studies evaluated VIN for women with metastatic disease (Udom et al., 2000 and
Zelek et al., 2001) finding that as second or third-line treatment response rates of up to 41%,
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response duration of 4 months and time to progression of ~2.75 months were reported.
VIN combined therapy

Two poor to moderate quality RCTs tested VIN in combination with 5’-fluorouracil (5°-FU) vs
docetaxel (DOC) (Bonneterre et al., 2002) or gemcitabine (GEM) vs VIN (Martin et al., 2007). VIN and
5°-FU combined resulted in similar treatment outcomes as DOC monotherapy but with a higher
incidence of neutropenia. VIN and GEM resulted in superior progression-free survival, but not
significantly different overall survival or response duration, compared with VIN alone.

Thirteen poor to moderate quality phase Il, non-comparative, studies described VIN combined with:
trastuzumab (TRZ) (Burstein et al., 2003, Chan et al., 2006, Jahanzeb et al., 2002, Bartsch et al.,
2007, De Maio et al., 2007 and Catania et al., 2007), CAP (Ghosn et al., 2006 and Davis, 2007), DOC
(Mayordomo et al., 2004), GEM (Ardavanis et al., 2007 and Colomer et al. 2006), 5'-FU (Stuart,
2008), mitozantrone (MTZ) (Onyenadum et al. 2007), cisplatin (CIS) followed by DOC (Shamseddine
et al. 2006) and CAP followed by DOC (Ghosn et al. 2008).

For all phase Il combination studies, the overall tumour response rates ranged from 33-75%, median
overall survival from 13-35.8 months, median response duration from 2.6-17.5 months, median time
to progression (reported in two studies) from 6.6-8.6 months and median progression-free survival
(reported in two studies) from 9.6-9.9 months. The most commonly reported adverse events attributed
to VIN were neutropenia, nausea and vomiting and alopecia.

PICO question

POPULATION

INTERVENTION

COMPARISON

OUTCOME

Patients with
advanced breast
cancer

Vinorelbine alone or in
combination with
other agents

Systemic therapy
without vinorelbine

Tumour response
Progression-free
survival

Overall survival
Symptom relief
QoL

e Adverse effects
NB The search strategy developed from this PICO table and used to search the literature for this question can be found in
Appendix A

Full evidence summary
(i) Vinorelbine monotherapy

There were two poor quality, low patient number (n = 60), phase Il studies evaluating the use of
vinorelbine (VIN) as a second, third line (or higher) salvage therapy for MBC (Udom et al., 2000 and
Zelek et al., 2001). At least 80% of patients had received previous anthracycline therapy.

Udom et al. (2000) reported a 35% (95%Cl: 15-59%) overall response rate (ORR) for all patients but
32% for the anthracycline-treated sub-group. Efficacy and survival data were presented without
statistical analyses: median response duration (RD) = 4 months and time to progression (TTP) = 2.75
months. The most commonly reported adverse event was neutropenia which ranged in severity from
grade 1-3.

Zelek et al., (2001) presented a study in which VIN was given initially at a weekly dose of 30mg per
m? which had to be reduced to 25 mg per m? after the first administration due to severe adverse
events in the first six patients. The ORR = 25% (95%Cl: 13-41%) and the median time to treatment
failure (TTF) = 6 months (range: 2-18+ months). Nine patients experienced grade 4 neutropenia and
three patients had neutropenic fever. Other grade 3/4 events included thrombocytopenia (n = 2),
anaemia (n = 4) constipation (n = 3) and peripheral neuropathy (n = 3).
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(ii) Vinorelbine combined therapy

There were two poor to moderate quality RCTs testing VIN in combination with another drug as
therapy for metastatic breast cancer. Bonneterre et al., (2002) randomised 176 patients to receive
either docetaxel (DOC) or VIN plus 5’-fluorouracil (FUN) on a 21-day cycle. All patients had received
prior anthracycline therapy either in the adjuvant or first line setting and were sub-grouped on the
basis of being sensitive or resistant/refractory to the drug.

There were no significant differences between the two arms in respect of ORR, overall survival (OS)
or time to progression (TTP). Median ORR DOC = 43% (95%CI: 32-53%) versus FUN = 38.9%
(95%Cl: 29-49%) median overall survival (OS) DOC = 16 months (no Cl) versus FUN = 15 months
(no CI) median TTP DOC = 6.5 months (95%CI: 5.5-8.4 months) versus FUN = 5.1 months (95%ClI:
4.4-6.9 months). This also held true for the anthracycline resistant/refractory groups. One notable
difference between arms was in the severity of adverse events - the FUN group lost five patients by
the cut-off date, all believed to have died from treatment related events (sepsis, diarrhoea and liver
failure). The most common adverse event was neutropenia (82% in DOC arm and 67% in FUN arm)
followed by stomatitis (40% in FUN arm) and alopecia (44% in DOC arm).

This paper was not of good quality due to the lack of elaboration on methodology e.g. allocation,
blinding, randomisation etc so appears to fail in the elimination of bias.

A second RCT (Martin et al., 2007) compared VIN alone with VIN plus gemcitabine (GEM) combined
therapy as first, second or third line treatment for MBC. This was a better quality study in respect of
randomisation but, as far as is known, the trial participants and reviewers were not blinded to
treatment and some of the authors declared an interest in the company which manufactures one of
the drugs being tested (GEM).

It is assumed that, since previous anthracycline and taxane treatment was required for study entry, all
patients had been treated thus but this has not been clarified. The tumour response rate between
arms was not significantly different (P = 0.093). Median ORR VIN = 26% (95%CI: 18-34%) versus VIN
plus GEM = 36% (95%CI: 28-45%)).

Log rank testing revealed that VIN plus GEM was significantly better than VIN monotherapy in respect
of progression-free survival (P = 0.0028) but not in response duration or overall survival. Median PFS:
VIN = 6 months (95%CI: 4.8-7.1 months) versus VIN plus GEM = 4 months (95%CI: 2.9-5.1 months)
median OS VIN = 16.4 months (95%Cl: 11.6-21.1 months) versus VIN plus GEM = 15.9 months
(95%CI: 12.6-19.1 months) median RD VIN = 3.7 months (95%Cl: 3.0-4.4 months) versus VIN plus
GEM = 4.8 months (95%Cl: 3.1-6.6 months).

The most common adverse events were neutropenia (61% in VIN + GEM arm and 44% in VIN arm)
and febrile neutropenia (11% in VIN + GEM arm and 6% in VIN arm).

There were six phase Il studies of varying quality but all with the shortcoming of having no comparator
group. Three studies examined the efficacy and safety of a combined treatment of VIN with
trastuzumab (T) (Burstein et al., 2003, Chan et al., 2006 and Jahanzeb et al., 2002) one study
reported on VIN plus capecitabine (Ghosn et al., 2006) and one on VIN plus DOC (Mayordomo et al.,
2004). The results for VIN plus T are broadly overlapping in terms of tumour response — no other
parameter was reported in all three studies.

Generally the quality of the phase |l studies was poor: non-independent tumour assessment
(Mayordomo et al., 2004, Burstein et al., 2003 and Ghosn et al., 2006) lack of patient demographics
(Burstein et al., 2003) poorly reported data (Mayordomo et al., 2004, Ghosn et al., 2006 and
Jahanzeb et al., 2002). However, Chan et al. (2006) was well conducted and presented with sound
statistical methodology, Kaplan-Meier analysis and a reasonable patient number.
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The outcomes from all phase Il studies are summarised in table 4.4.1 below which shows point
estimates with or without 95% confidence intervals.

1st author VIN Med ORR Med TTP Med TTF Med OS Med PFS Med RD
(study size) combined % months months months months months
with
ITT: 75
(57-89)
Burstein A: 88 (47- 22 wks
(n = 40) TRZ 99) NR NR NR NR (4-94+)
A+T: 73
(45-92)
ITT. 58
Chan TRZ %‘g'g’)' NR 6 23.7 9.9 17.5
(n =69) A 619 (5.3-8.6) (18.4-32.6) | (5.6-12.1) | (12.1-23)
A+T:54.5
ITT: 72 72 wks
J?:i";g;’ TRZ 78 (62-90) |  (37-138) NR Not reached NR NR
10
Ghosn CAP 70 NR NR 30.4 NR
(n = 40) (7.6-13.6)
Mayordomo DOC o 12.4 NR 19.6 NR 12.6
(n = 41) (42-70)

Table 4.4.1 Efficacy data for all studies where this information was given or could be extracted. Abbreviations: A
anthracycline, A+T anthracycline plus taxane, ITT intention to treat, NR no reported, n number.

All the studies appraised for this question had a minimum 50% of patients pre-treated with
anthracycline, either in the adjuvant or metastatic setting. Overall, the standard and quantity of

evidence for either vinorelbine as a monotherapy or combined with another agent was weak.
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Evidence tables

Question: Vinorelbine as first or subsequent line therapy following anthracycline failure
Created by: Karen Francis on 12/03/2007

Bonneterre et al. (2002)

Design: Randomized controlled trial (prognosis), evidence level: 2-
Country: France

Inclusion criteria:

Women with histologically confirmed MBC

Measurable or evaluable disease

Pre-treatment with anthracycline (either as first line or adjuvant)
> 18 years of age

WHO PFS <2

Adequate haematological, renal and liver function

Written informed consent.

Exclusion criteria:

Only locally advanced disease

Prior treatment with taxanes or vinorelbine
> 1 line of prior palliative chemotherapy
CNS involvement

Osteoblastic bone lesions

Severe concomitant conditions.

Population:
Number of patients = 176. Age range 28 to 79 years, median age = 55 years.

Interventions:
1] Group 1: Docetaxel (DOC) at 100 mg per m? over a 1hr infusion once every 21 days

2] Group 2: 5'-fluorouracil at 750 mg per m? per day continuous infusion on 5 consecutive days
and vinorelbine (VIN)(combined as ‘FUN’) at 25 mg per m? over a 30 min infusion on days 1 and
5 of every 21-day cycle.

Dose reductions (a maximum of 2 for DOC and 5'-FU and 1 for VIN) were made for grade 3 or 4
non-haematological toxicity, neutropenia or a cycle delay of more than 2 weeks. Patients were
withdrawn for unacceptable toxicity, disease progression or on request.

Outcomes:
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To compare the safety and efficacy of DOC versus FUN in patients with MBC who had relapsed
after anthracycline treatment (adjuvant, neoadjuvant or first line).

Primary: Time to progression (TTP) with Kaplan Meier analysis and comparison between groups
with log rank test.

Secondary: Tumour response: complete response (CR), partial response (PR), stable disease
(SD), disease progression (PD), not evaluable (NE).

Overall survival (OS) with Kaplan Meier analysis and comparison between groups with log rank
test.

Safety: adverse events (AEs)

Follow up:

Baseline evaluation included complete medical history, physical examination, complete blood cell
counts, biochemical analysis, urinalysis, ECG, echocardiogram or MUGA (for known heart
disease) and tumour assessment by appropriate means.

Before each treatment, physical examination, complete blood cell counts, biochemical analysis
and urinalysis were repeated and blood counts were again repeated on day 5 of treatment.

Tumour response was evaluated every three cycles and 28 days after the final treatment.

Median follow-up was 30.3 months (range 10.4 - 45 months). At the cut-off date 15 patients in the
DOC arm and 22 patients in the FUN arm had not experienced disease progression.

During the study, three patients in the DOC arm died (2 from disease progression and one
possibly related to treatment). In the FUN arm, nine patients died (5 thought to be treatment
related and 4 from disease progression or non-treatment related event).

Results:
Median number of DOC doses per patient = 6 (range: 1-12)
Median number of FUN doses per patient = 6 (range: 1-9)

Dose reductions were made in 17% of DOC cycles and 44% of FUN cycles. Treatment delays
occurred in 3.9% of DOC cycles and 25% of FUN cycles.

Efficacy (ITT population):
Median TTP DOC arm = 6.5 months (95% CI: 5.5 - 8.4 months)
Median TTP FUN arm = 5.1 months (95% CI: 4.4 - 6.9 months) (P = 0.34).

(anthracycline resistant/refractory patients only):
Median TTP DOC arm = 6.2 months
Median TTP FUN arm = 4.3 months (P = 0.13).

15 DOC patients and 22 FUN patients were censored in the ITT population (7 DOC and 8 FUN
patients were resistant/ refractory to anthracycline).

Tumour response (DOC n =68) (FUN n = 90) n(%):
CRDOC =6 (7), CRFUN =4 (4.4)

PR DOC = 31 (36), PR FUN = 31 (34.4)

ORR DOC = 37 (95%Cl: 32-53) (43%)

ORR FUN = 35 (95%Cl: 29-49)(38.9%) (P = 0.69) nsd

SD DOC = 27 (31.4), SD FUN = 17 (18.9)
PD DOC = 13 (15.1), PD FUN = 20 (22.2)
NE DOC =9 (10.5), NE FUN = 18 (20.0)
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Tumour response in patients anthracycline resistant/refractory (DOC n = 31) (FUN n = 39) n(%):

CRDOC =1 (6.5), CRFUN = 1 (2.6)
PR DOC = 10 (32.3), PR FUN = 8 (20.5)
ORR DOC = 12 (38.7), ORR FUN = 9 (23.1) (P = 0.25) nsd

SD DOC =10 (32.3), SD FUN =4 (10.3)
PD DOC =6 (19.4), PD FUN = 13 (33.3)
NE DOC =3 (9.7), NE FUN = 13 (33.3)

Median OS DOC arm = 16 months (35 patients censored)
Median OS FUN arm = 15 months (45 patients censored)

Median OS for both DOC and FUN arms in patients who were anthracycline resistant/refractory
was 11.5 months.

Most common grade 3 or 4 adverse events DOC / FUN n(%):
Neutropenia = 65 (82) / 60 (67)

Stomatitis = 4 (5) / 36 (40)
Anaemia=2 (3)/7 (8)
Thrombocytopenia =1 (1) / 9 (
Nausea/vomiting =4 (5) / 5 (6)
Diarrhoea =6 (7) /1 (1)
Alopecia = 38 (44) / 7 (8)
Asthenia = 8 (9) / 8(9)
Infection = 2(2) / 6 (7)
Anorexia=3(3) /3 (3)

10)

General comments:
This phase Il RCT tested single agent docetaxel against the combination of 5'-fluorouracil and
vinorelbine (FUN) in the treatment of first or subsequent line therapy.

Patients were recruited from multiple (n = 22) centres in France between 1995 and 1997 and
were randomly assigned, on a one to one basis, to either DOC or FUN therapy, stratified
according to treatment centre.

It was intended that 90 patients per arm were recruited in order to have 85% power to detect a
60% (DOC arm) or 40% (FUN arm) difference with a type | error of 0.05.

Patient characteristics were 'well balanced between groups' according to the authors but
statistics are not shown in support of this statement. Patients in the FUN arm appear to have
received more neoadjuvant/adjuvant (and less palliative) chemotherapy than DOC patients but
the difference may not be significant.

All patients had received prior anthracycline treatment. ~40% were deemed to have been
anthracycline-resistant/refractory.

There was no significant difference between treatment arms in respect of the response to
treatment, duration or overall survival. However, there was higher mortality associated with the
FUN regime observed in the death rate due to sepsis (n = 3), diarrhoea (n = 1) and liver failure (n
=1).

The method of patient assignment to treatment groups was not elaborated and there was no
mention of allocation concealment. The different way in which the two treatments were dispensed
probably made blinding technically impossible. Tumour assessment by imaging was undertaken
by an 'external panel of radiologists' - whether or not these reviewers were blinded to treatment
allocation is not addressed. These factors reduce the evidence level of this RCT considerably.
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Martin et al. (2007)

Design: Randomized controlled trial (prognosis), evidence level: 2-
Country: Spain

Inclusion criteria:

Women with histologically confirmed locally recurrent and MBC

Not amenable to RT or curative surgery

Previous therapy with anthracycline and taxane

Maximum of two previous chemotherapy regimes for MBC

WHO status * 2

Adequate bone marrow, liver and renal function (parameters defined)
Life expectancy > 12 weeks

Written consent

Exclusion criteria:

Male

Pregnant or breastfeeding

Previous treatment with gemcitabine, vinorelbine or any other (unapproved) drug within 30 days
Active infection

Serious systemic disorder

Previous grade 3 or 4 neurotoxicity

Second primary cancer (except CIS cervix or skin melanoma)

Clinical evidence of brain metastases

Blastic bone metastases as only site of disease

patient being an investigator, site personnel (or family) or any Eli Lilly employee.

Population:
Number of patients = 252. Age range 28 to 82 years, median age = 58 years.

Interventions:

1] Group 1:

VIN monotherapy (n = 127):

Vinorelbine (VIN) was administered at 30 mg per m?on days 1 and 8 of a 21-day cycle, given i.v.
over 6-10min

2] Group 2:

VIN + GEM combined therapy (n = 125):

Vinorelbine (VIN) was administered at 30 mg per m® on days 1 and 8 of a 21-day cycle, given i.v.
over 6-10 min. This was followed after 30 min by gemcitabine (GEM) administered at 1200 mg
per m? given i.v. over 30 min.

Treatment was discontinued on disease progression, in the interest of the patient (from the
investigator's perspective), at the request of the patient or for unacceptable toxicity.

G-CSF treatment was allowed in the event of febrile neutropenia, prolonged neutropenia or
infection.

GEM and VIN dosage modification or withdrawal was allowed in the event of unacceptable
haematological or non-haematological toxicity as measured by laboratory criteria or at the
discretion of the principle investigator.

Outcomes:
To assess the contribution of GEM to the efficacy of the combined VIN + GEM combined
therapy.

Outcomes: progression-free survival (PFS), overall survival (OS), response duration (RD)
Tumour response: complete response (CR), partial response (PR), stable disease (SD), disease
progression (PD) or non-evaluable (NE).

Follow up:
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Baseline abdominal and thoracic CT scans or radiography, bone scans and blood tests were all
performed in the four weeks before study. Blood chemistries and counts were repeated at the
beginning of each treatment cycle. Blood counts were also done on day 8 of each cycle.

Medical history, physical examination, performance status and tumour measurements were
conducted within one week of the first treatment cycle and on the start day of each cycle
thereafter. Tumour measurements were also taken every three cycles and compared with those
made at baseline.

At the point of first analysis of PFS, after 205 events, 28 patients in group 2 and 18 patients in
group 1 had been censored.

Results:
Efficacy data were available for 251 patients (126 in group 1 and 125 in group 2). Safety data
were available from 248 patients (125 in group 1 and 123 in group 2)

Group 1 (VIN):
15% patients received VIN as 1st line therapy, 54% as 2nd line therapy and 31% as 3rd line
therapy

Group 2 (VIN + GEM):
21% patients received VIN + GEM as 1st line therapy, 52% as 2nd line therapy and 27% as 3rd
line therapy

Median PFS group 1: 4 months (95% Cl: 2.9-5.1 months)
Median PFS group 2: 6 months (95% CI: 4.8-7.1 months)
P = 0.0028

Median RD group 1: 3.7 months (95% ClI: 3.0-4.4 months)
Median RD group 2: 4.8 months (95% CI: 3.1-6.6 months)
P=0.1

Median OS group 1: 16.4 months (95% CI: 11.6-21.1 months)
Median OS group 1: 15.9 months (95% CI: 12.6-19.1 months)
P=0.8

Tumour response group 1 (n):
CR (6) + PR (27) = 33 (median = 26 (95% Cl: 18-34))

SD =32
PD = 58
NE =3

Tumour response group 2 (n):
CR = (6) + PR (39) = 45 (med = 36 (95% Cl: 28-45)) P = 0.093

SD=35
PD =40
NE =5
Safety data:

The commonest grade 3 or 4 toxicity was neutropenia reported in 61% of group 2 patients
compared with 44% of group 1 patients (P = 0.0074). Febrile neutropenia occurred in 11%
patients in group 2 and 6% in group 1 (P = 0.15).

The overall incidence of grade 3 and 4 non-haematological toxic effects were similar except for
alkaline phosphatase (7% in group 2 versus < 1% in group 1 (P = 0.009)) and vomiting (31% in
group 2 versus 20% in group 1 (P = 0.048)).

General comments:
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This paper reports the final results of a phase Il RCT (GEICAM 2000-04) which tests vinorelbine
monotherapy against a combination therapy of gemcitabine and vinorelbine. Patients were
recruited between January 2001 and March 2005 from 37 centres in 6 countries

Patients were randomised at a central point (GEICAM HQ) by means of a previously computer
generated random code and were stratified by centre, number of previous treatment lines (i.e. 0,
1 or 2) and presence of visceral metastases (y or n).

The trial was conducted unblinded for reasons that were not explained. There is a likelihood of
bias, therefore, since some of the researchers declared an interest in Eli Lilly, the company which
manufactures gemcitabine.

Data were analysed on an intention to treat basis. Statistical analyses were appropriate. PFS
was presented as Kaplan Meier survival curve.

Authors stated that 'patients were generally well balanced between groups' - there were some
(probably non-significant differences) which were highlighted.

Although data for overall tumour response were not significantly difference between groups 1 and
2, the number of patients with PD as their best response was significantly higher in the
combination group (46% versus 32% P = 0.022)

65% of patients in group 2 and 79% in group 1 were given further systemic therapy after this trial
and hence the results on OS will have been considerably influenced.

Authors conclude that combination therapy provided superior PFS but acknowledge that the
influence on OS cannot be determined and that side effects are more severe with combined
therapy.

Although patients were stratified by treatment centre, no discussion of this was identified.

Burstein et al. (2003)

Design: Phase Il study (prognosis), evidence level: 3
Country: United States

Inclusion criteria:

Min age of 18yrs

Metastatic breast cancer

Written informed consent

Her2 overexpression of 2+ or 3+

0, 1 or 2 previous chemotherapy regimes
Bidimensionally measurable disease

ECOG status 0-2

Life expectancy > 3months

LVEF 2 50%

Neutrophils > 1,500 per pl

Platelets > 100,000 per pl

Bilirubin < 2mg per dl

AST < 2x ULN (extended to < 3x ULN in Sept 1999)
Glucose < 200 mg per dl

RT, chemotherapy or endocrine therapy concluded 2 weeks before (endocrine therapy changed
to 1 week before, from Sept 1999)

Exclusion criteria:
Prior vinorelbine

Prior trastuzumab
Active comorbid disease
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Pregnant or nursing

Prior malignancy, besides breast cancer, unless treated with curative intent
Neuropathy >grade 1 (NCI CTC)

Concurrent anti-neoplastic therapy

Population:
Number of patients = 40. Age range 28 to 70 years, median age = 50 years

Interventions:

Intervention: trastuzumab at 4 mg per kg i.v. for 90 min then weekly at 2 mg per kg i.v. for 30 min
plus vinorelbine at 25 mg per m?i.v. followed by 125 ml saline.

Vinorelbine dose was adjusted according to the results of weekly blood counts and monthly LFT.

LVEF measurements were taken every 8 weeks and patients with asymptomatic decrease of
15% from baseline, or below normal limits, were taken off the protocol.

Patients remained on the study until disease progression, withdrawal of consent or unacceptable
toxicity.

No comparator.

Outcomes:
Primary endpoint: overall response rate (ORR) = complete response (CR) + partial response
(PR). Also stable disease (SD) and disease progression (PD).

Follow up:
Patients were restaged every 8 weeks.

Median time on study for all patients was 27 weeks.

27 patients were removed from the study for PD, 4 for withdrawal of patient consent and 4 for
lowered LVEF.

Results:
Results were reported on an ITT basis.

8/40 patients had previous treatment with anthracycline, of which 7 had a positive response (88%
with 95% Cl: 47-99%).

15/40 patients had received anthracycline + taxane therapy, of which 11 had a positive response
(73% with 95% Cl: 45-92%)).

In the entire patient population ORR was 75% (27 PR and 3 CR with 95% CI: 57-89%). 2 patients
had SD > 6 months and 8 patients had PD.

Median duration of objective response for all patients was 22 weeks (range: 4-94+ weeks).

4 patients withdrew from the study due to cardiac toxicity - of these, 3 had grade 2 (LVEF
declined > 20% from baseline or to below 50%) and 1 patient had grade 1 (LVEF declined
between 15% and 20%). Grade 2 cardiac toxicity was only observed in patients with prior
cumulative anthracycline exposure of > 240 mg per m? and baseline LVEF of 50% and 59%.

A further 7 patients experienced grade 1 cardiac toxicity but whether or not these women were
pre-treated with anthracyclines is not recorded.

General comments:
Patients were recruited between December 1998 and November 1999.

10 patients were allowed on to the trial despite not falling within the definitions of the inclusion or
exclusion criteria. The results from these patients were included in the overall analysis as they
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were believed by the authors not be of significance to the endpoints.

Only 58% patients had received prior treatment with anthracyclines (with or without taxanes)
though "patients were not necessarily refractory to such therapies."

The response rate was reported separately for anthracycline treated patients but no other
demographics are known for this group compared with the patient population as a whole.

Follow-up was complete and sufficient to record the primary endpoint for all patients.
Tumour assessments are unlikely to have been made independently.

There was no comparator.

Chan A et al. (2006)

Design: Phase Il study (prognosis), evidence level: 3
Country: Australia

Inclusion criteria:

Women over the age of 18 years

Histologically proven MBC

KPS 2 70%

At least one bidimensionally measurable lesion

Life expectancy > 16 weeks

Disease-free interval > 6 months between last adjuvant treatment and relapse
Written informed consent

Normal LVEF measured by ECG or MUGA scan

Adequate haematological, renal and liver parameters (details given)

Exclusion criteria:

Previous adjuvant anthracycline with a cumulative dose > 360 mg per m? (doxorubicin) or > 720
mg per m? (epirubicin)

Local relapse only

Prior chemotherapy for MBC

Previous treatment with a vinca alkaloid or trastuzumab
Peripheral neuropathy > grade 2

Serious medical conditions such as cardiac disease

Pregnant or lactating

CNS or leptomeningeal metastases

History of other malignancy other than CIS cervix or BCC skin.

Population:
Number of patients = 69. Age range 30 to 74 years, median age = 53 years

Interventions:
Treatment was given over a 4-week period:

Trastuzumab (T) was administered at an initial dose of 4 mg per kg i.v. over 90 min on day 1 with
post injection observation for 60 min. Subsequent weekly trastuzumab was at 2 mg per kg given
over 30 min with 30 min observation (withheld subsequently in the absence of adverse reaction).

Vinorelbine (VIN) was administered at 30 mg per m?i.v. over 6-10 min. The first dose was given
2 hours after trastuzumab.

The treatment was planned to be continued for a minimum of 8 weeks ( 2 cycles) but was
discontinued at disease progression, unacceptable toxicity or at the patient's request.

Vinorelbine dosage was reduced or delayed for grade 3 or 4 neutropenia and permanently
withdrawn for peripheral neuropathy > grade 2 or in the case of three consecutive delays.
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The dose of trastuzumab was not adjusted but was withheld if LVEF fell below 20% from
baseline score or > 10% of absolute units to a value below that of the lower limit of normal for the
treatment centre.

Outcomes:

Primary:

Tumour response: complete response (CR), partial response (PR), stable disease (SD), disease
progression (PD), ORR (CR + PR), clinical benefit (CR + PR +SD )

Secondary:
Progression-free survival (PFS), overall survival (OS), response duration (RD) and time to
treatment failure (TTF), time to response.

Safety:
Adverse events

Follow up:

Baseline evaluations were carried out within 28 days of study entry and included medical history,
physical examination, haematological measurements, blood chemistries, KPS, Her2 testing,
ECG, LVEF, chest X-ray and tumour measurements by relevant scanning modalities.

Tumour response was assessed every 8 weeks or until disease progression. Results were
confirmed by an independent review panel.

Adverse events and medical history were recorded throughout the study.

Two patients were not assessable due to premature discontinuation (sepsis and patient
withdrawal). Five other patients were not assessable having failed inclusion criteria.

Median follow-up = 36.2 months

Results:

All patients were included on an ITT analysis efficacy and patients who had received at least one
cycle of therapy were included in the safety data. Patients received a median of 18 VIN
administrations (range: 1 - 106) and 24 (range: 1 -124) T administrations. VIN was delayed or
cancelled in 26.5% of administrations (haematological toxicity) and T in 6.7% (patient or
physician choice).

Tumour response n = 62 N(%):

CR =9 (14.5)

PR =30 (48.4)

ORR = 39 (62.9)(95%Cl: 49.7-74.8)

SD =12 (19.4)

Clinical benefit = 45 (72.6) (95%Cl: 61.5-83.7)
PD =11 (17.7)

ORR for ITT population = 58% (95%Cl: 45.5-69.8)
ORR for patients with previous anthracyclines = 61.9%
ORR for patients with previous anthracyclines/taxanes = 54.5%

Median time to response = 8.4 weeks (range: 7.1-31.3 weeks)
Median RD = 17.5 months (95%ClI: 12.1-23.0 months)

Median TTF = 6 months (95%Cl: 5.3-8.6 months)

Median PFS = 9.9 months (95%ClI: 5.6-12.1 months)

Median OS (all patients) = 23.7 months (95%Cl: 18.4-32.6 months).

Grade 3/4 adverse events (% of patients):
Neutropenia = 83.8
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Febrile neutropenia = 2.9 (one patient died from sepsis)

Anaemia =2.9

Asthenia = 8.8

Infection = 5.9

Peripheral neuropathy = 2.9

Diarrhoea = 2.9

Symptomatic LVEF decline = 1.46 (patient died from cardiac failure)
Asymptomatic LVEF decline = 4.4

General comments:

This paper describes a phase Il study of vinorelbine and trastuzumab combined therapy for first
line treatment of MBC. The study was conducted with patients recruited between 2000 and 2002
at 20 treatment centres from 13 countries (all but one in Europe).

97.1% patients were Her2 +ve, either grade 3+ by IHC (Dako Hercept test) or grade 2+ and FISH
+ve (Pathvysion). All tumour samples were processed at a single central laboratory in Germany.

51.1% patients had received prior treatment with an anthracycline based therapy and 28.9% with
anthracycline and taxane.

For an uncontrolled study, this was very well conducted and presented with every attempt made
to reduce bias by central testing and independent review. The authors suggest that for Her2 +ve
patients combining trastuzumab with vinorelbine makes a well tolerated first line regimen.

Ghosn M et al. (2006)

Design: Phase Il study (prognosis), evidence level: 3
Country: Lebanon

Inclusion criteria:

Women of at least 18 years of age

Histologically proven MBC

WHO performance status < 2

At least one bi-dimensionally measurable lesion that had not been irradiated
Life expectancy > 3 months

Adequate bone marrow, liver and renal function (no parameters given)
Written informed consent

Ability to comply with the study protocol

Exclusion criteria:

Local disease only

Prior chemotherapy for MBC

Prior vinca alkaloid or capecitabine

Peripheral neuropathy in > 2 sites

Dysphagia or inability to swallow tablets

Malabsorption or other Gl condition which would prevention drug absorption
Serious disease or significantly active infection

Pregnancy or lactation

CNS or leptomeningeal metastases

History of other malignancy except basal cell skin Ca or CIS cervix.

Population:
Number of patients = 30. Age range 30 to 77 years, median age = 54 years

Interventions:

Vinorelbine at 25 mg per m® given i.v. over 6-10 minutes on days 1 and 8 of a three-week cycle.
Also capecitabine at 825 mg per m” to be taken orally twice daily for the first 14 days of a three-
week cycle.

Treatment was planned for a minimum of eight cycles, if the patient responded, or until disease
progression but treatment was discontinued with patient refusal or unacceptable toxicity. Dose
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reductions of capecitabine were instituted for grade 2 or 3 non-haematological toxicity, after 2nd
or 3rd incidences of Gl toxicity or after grade 2 or 3 hand-foot syndrome. Vinorelbine was
interrupted for grade 3 or 4 haematological toxicity and permanently withdrawn in case of grade 2
peripheral neuropathy.

Outcomes:
To contribute to knowledge regarding efficacy and tolerability of vinorelbine and capecitabine
combined as first line therapy for MBC.

Primary objective: overall response rate (ORR), complete response (CR), partial response (PR)
and stable disease (SD).

Secondary objective: evaluation of safety, overall survival (OS) and progression-free survival
(PFS).

Follow up:

Baseline assessment were performed on all patients within three weeks of starting treatment
including medical history, physical examination, assessment of performance status, pregnancy
test (if needed), ECG, chest X-rays, tumour measurement, ultrasound and bone scans.

On day 1 of each treatment cycle, physical condition was evaluated along with performance
status, haematological criteria and blood chemistries. On day 8 of each cycle, complete blood
counts were determined. Tumour response was assessed every nine weeks until progression or
earlier if progression was suspected.

Results:

Efficacy (ITT population) n (%):

CR =2 (7%)

PR =19 (63%)

SD =6 (20%)

ORR (CR + PR + SD = 6 months) = 90%

Survival:
Median PFS = 10 months (95% CI: 7.6 - 13.6 months)
Median OS = 30.4 months (no Cl)

Safety:
The median number of treatment cycles per patient was 7 (range: 1-13). Capecitabine dose
reduction was necessary for 7 patients and vinorelbine in 1 patient.

Grade 3 or 4 events n (%):
Neutropenia = 4 (13%)
Asthenia = 2 (7%)

Nausea or vomiting = 1 (3%)

General comments:

This paper describes a small prospective study of vinorelbine plus capecitabine first line therapy,
carried out in three treatment centres in Lebanon. Patients were recruited in 2001 (April to
December).

17/30 (57%) patients had been treated with anthracycline as adjuvant therapy.

The authors maintain that this combination therapy shows robust anti-tumour activity with
manageable toxicity, particularly since CSF was not employed.

It is not known by whom the tumour assessments were made or if the reviewer was independent.
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Jahanzeb et al. (2002)

Design: Phase Il study (prognosis), evidence level: 3
Country: United States

Inclusion criteria:

Females and males > 18 yrs

Histologically or cytologically confirmed advanced or MBC
Her2 +ve status

Measurable disease

KPS 2 70%

Signed consent

Life expectancy > 16 weeks

LVEF > 50%

Adequate bone marrow, renal and hepatic function

Exclusion criteria:

Measurable disease only in bone

Previous cytotoxic therapy for MBC

History of MI within 6 months, other malignancy, CNS metastases or peripheral neuropathy (>
grade 2)

Pregnant or lactating

Population:
Number of patients = 40. Age range 30 to 82 years, median age = 51 years

Interventions:

Trastuzumab (T) at 4 mg per kg i.v. for 90 min on day 0 then weekly at 2 mg per kg i.v. for 30 min
on days 8, 15 and 22. Following T administration, Vinorelbine (VIN) was given at 30 mg per m?
diluted and given i.v.

VIN dose adjustments, to 20 mg per m?, were made for patients experiencing grade 3/4
haematological toxicity, febrile neutropenia (for 7 days) or grade 4 thrombocytopenia.

Whilst dose adjustments were made of VIN in response to adverse events, T dose was not
modified unless serious toxicity persisted for 4 weeks despite treatment omissions in which case
the patient was withdrawn.

Treatment was continued until disease progression or unacceptable toxicity.

Outcomes:
Primary: overall tumour response (ORR), time to progression (TTP), overall survival (OS), stable
disease (SD), disease progression (PD)

Adverse events.

Follow up:
Anti-tumour activity was assessed every 8 weeks by radiological scan, MRI or CT scan. This was
undertaken by investigators at each treatment centre - there was no central review.

Results:
Results:
Patients had Her2 overexpression of 2+ (17) and 3+ (22) by IHC and 1 patient was FISH +ve.

37/40 patients were evaluated for tumour response ( the other 3 patients were included for
survival analysis).

ORR (ITT) = 72%

ORR = 78% (95% Cl: 62-90%) (4 CR + 25 PR)
SD =4 (11%)

PD =4 (11%)
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ORR for Her2 2+ patients = 58%
ORR for Her2 3+ patients = 82%

Median TTP = 72 weeks (95% CI: 37-138 weeks)
Median OS = not yet reached.

Adverse events:

Grade 3 (64 events) and 4 (44 events) neutropenia

Grade 3 neuropathy (3 events), constipation (1 event) and infusion reaction (1 event), anaemia (1
event). No patients experienced grade 3 or 4 cardiotoxicity or had T withdrawn.

General comments:

This paper describes a multi-centre prospective study in the USA. The purpose was to
investigate the efficacy and safety of a weekly regime of trastuzumab with vinorelbine as first line
treatment for MBC.

Patients were enrolled between March 1999 and May 2001.
Without a control group, as with all such studies, there is no statistical or evidential value in

comparing findings from this observational study with historical data from other work as the
authors do.

Mayordomo et al. (2004)

Design: Phase Il study (prognosis), evidence level: 3
Country: Spain

Inclusion criteria:

Histologically proven breast cancer
Measurable metastatic disease

No prior chemotherapy for MBC
Minimum age of 18 years

ECOG =0-2

Adequate haematological, liver, kidney and heart function (parameters defined)
Life expectancy > 3 months

ECOG status = 0-2

> 3 months since last treatment
Written informed consent

Exclusion criteria:

Non-measurable disease

Pregnancy or lactation

History of prior malignancy, other than cervical CIS or melanoma
Peripheral neuropathy

Brain metastases

Meningeal carcinomatosis

Population:
Number of patients = 41. Age range 23 to 75 years, median age = 58 years

Interventions:

Docetaxel at 60 mg per m?i.v. over 1 hour followed by vinorelbine at 30 mg per m? infused
rapidly on day 1 of a 14-day cycle. The cycle was repeated for up to 12 cycles or until disease
progression.

Pre-treatment of dexamethasone, ranitidine, diphenhydramine and granisetron was given but not
CSF.

Treatment was deferred in the event of persistent myelosuppression and dose reduction was
allowed in cases of neutropenic fever.

Outcomes:
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To determine the response and toxicity of bi-weekly docetaxel and vinorelbine.

Median time to progression (TTP), median overall survival (OS) and median duration of response
(RD) with Kaplan-Meier analysis. Tumour response: complete response (CR), partial response
(PR), stable disease (SD), progressive disease (PD). Overall response rate (ORR = CR + PR).

Follow up:
Treatment response was evaluated on cycles 6 and 12 and every 12 weeks thereafter.
Haematological parameters were tested on day 14 of every cycle.

Median follow-up = 15.1 months or to death.

At the time of publication 2/41 patients remained either alive or disease-free. Follow-up is
therefore sufficient for all outcomes.

Results:

Efficacy (ITT population) n (%):
CR =4 (9.8%)

PR =19 (46.3%)

ORR = 23 (56.1% 95% ClI: 42-70)
SD =6 (14.6%)

PD =12 (29.3%)

Survival:

Median RD = 12.6 months
Median TTP = 12.4 months
Median OS = 19.6 months

Safety:
Patients received a median of 8 cycles each with median dose intensity of 85%. Haematological
toxicity was responsible for 15 cycles on reduced dosage and 34 cycles that were delayed.

Grade 3/4 events n (%):
Neutropenia = 14 (34.1%)
Leukopenia = 10 (24.4%)
Anaemia = 3 (7%)
Thrombocytopenia = 1 (2.4%)
Febrile neutropenia = 14 (34.1%)
Other = 11 (26.8%)

Three patients withdrew from the study early due to febrile neutropenia but there were no
treatment related deaths.

General comments:
This paper describes a prospective phase |l study of vinorelbine and taxane given together as
first line therapy for MBC in several Spanish treatment centres between 2001 and 2002.

The study has the usual limitations of a non-controlled case series and was only moderately well
conducted, with appropriate statistics but a lack of confidence intervals reported on survival data.
It was also not stated whether or not tumour response evaluation was carried out by an
independent assessor.

Neoadjuvant/adjuvant anthracycline-based treatment had been given in 66% of patients but data
are not separately reported for this group.

Authors point out that many of the patients that had taken anthracyclines did so such a long
period before enrolment that they might not be considered to have been resistant to the drug.
They also suggest that there is no apparent cross reactivity between docetaxel and vinorelbine
and that together these drugs might even be partially non cross reactive with anthracycline. The
quick recovery of patients from myelotoxicity might allow for a 2-week cycle (as opposed to the
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more usual 3-week cycle).

The advantage of combined therapy over sequential therapy with the same drugs is not
discussed.

Udom et al. (2000)

Design: Phase Il study (prognosis), evidence level: 3
Country: United Kingdom

Inclusion criteria:

Advanced breast cancer

2 or more prior chemotherapeutic regimes including a taxane
Written informed consent.

Exclusion criteria:
None stated

Population:
Number of patients = 20. Age range 23 to 71 years, median age = 47 years

Interventions:
Vinorelbine monotherapy at 25 mg per m? was given i.v. over 1 hour every two weeks.

Dose reductions were employed in patients at high risk of bone marrow suppression from
treatment or from previous chemotherapy or patients with poor performance status or
combination of these factors.

Treatment was planned to continue for 6 months or until disease progression or unacceptable
toxicity.

Outcomes:
To evaluate two-week vinorelbine administration in the setting of advanced breast cancer
treatment.

Median time to progression (TTP), median overall survival (OS) and median duration of response
(RD). Tumour response: complete response (CR), partial response (PR), no change (NC),
progressive disease (PD). Overall response rate (ORR = CR + PR).

Follow up:

Baseline evaluation included measurement of metastatic lesions by clinical examination and
imaging techniques. Further comparative evaluations were made before, in the middle and at the
end of therapy. It was not stated whether or not tumour response was evaluated by an
independent reviewer.

At the time of writing, there 5 people were still receiving vinorelbine therapy.

Length of follow-up not reported. Number of patients still alive and/or without disease progression
was not reported.

Results:

Efficacy n (%):

PR =4 (27%) in patients treated on 2-week regime throughout

PR = 3 (60%) in patients who were changed over to a 2-weekly regime after starting on weekly
therapy

NC = 3 (20%) in patients treated on 2-week regime throughout

NC = 0 in patients who were changed over to a 2-weekly regime after starting on weekly therapy
ORR =7 (35% 95% ClI: 15-59)

ORR for 19/21 sub-group pre-treated with anthracycline = 6 (32%)

NC for 19/21 sub-group pre-treated with anthracycline = 0

Survival:
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Median RD overall = 4 months, mean = 4.3 months
Median RD in patients treated on 2-week regime throughout = 3.3 months, mean = 3.6 months
Median TTP = 2.75 months, mean = 3.1 months

Safety:

Adverse events (grades 1-4) n:
Neutropenia = 7

Febrile neutropenia = 1

Local venous reactions = 6
Thrombocytopenia = 1
Neurotoxicity =1

Nausea =1

There were no treatment withdrawals due to toxicity.

General comments:

This paper describes a poor quality, low patient number, prospective phase Il study evaluating 2-
weekly vinorelbine as third line, or higher, monotherapy. Patients were recruited from a single UK
treatment centre between 1997 and 1998.

Nineteen patients (95%) had been previously treated with taxane (docetaxel) and an equal
number with anthracycline (epirubicin). Anthracycline resistance was defined as early metastasis
after neoadjuvant therapy or as lack of response after first line therapy for advanced disease.
The number of prior lines of therapy for advanced disease ranged from 2 - 4 (mean = 2, median
= 3).

Median OS was not reported. The number of patients experiencing progressive disease was not
reported. There was no Kaplan Meier survival analysis. Survival data were given without
confidence intervals.

Zelek et al. (2001)

Design: Phase Il study (prognosis), evidence level: 3
Country: United States

Inclusion criteria:

Women of at least 18 years of age with MBC who had experienced taxane failure
Pathologically proven recurrence of breast cancer

WHO performance status of <3

Estimated life expectancy > 3 months

Bi-dimensionally measurable disease in a non-irradiated area

Informed consent.

Exclusion criteria:

Chemotherapy or RT less than 3 weeks prior to study entry
Higher than grade 1 peripheral neuropathy

Hepatic encephalopathy

Uncontrolled CNS metastases

Pregnancy

Population:
Number of patients = 40. Age range 39 to 69 years, median age = 49 years

Interventions:

Vinorelbine at 30 mg per m® was given by central i.v. over 30 min once a week was the planned
regime. However, this proved not to be supportable due to complications (see results), at which
point the standard dose was reduced to 25 mg per m?

CSF support was not allowed except in cases of life-threatening neutropenic fever.

Dose modifications or treatment delays were based on observed toxicity informed by weekly
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blood counts and monitoring of haematological parameters.

Treatment was planned to continue until disease progression, unacceptable toxicity or at the
patient's request.

Outcomes:
To assess the tolerance and efficacy of weekly vinorelbine as salvage therapy in MBC patients
after failure with taxanes.

Primary outcome:
Objective response rate and delivered dose intensity and toxicity

Secondary outcome:
Time to treatment failure (TTF), overall survival (OS).

Follow up:

Baseline investigations were carried out before treatment initiation. These included physical
examination, performance status assessment, haemogram, hepatic chemistry, serum CA 5-3
measurement and diagnostic imaging as required.

Symptoms and toxicities were noted at every weekly visit to outpatients department and clinical
assessments were repeated every 4 weeks. Tumour response was evaluated every 8 weeks and
is reported on an ITT basis.

Three patients discontinued treatment after the first injection.

Results:

Severe neutropenia (n = 3), neutropenic fever (n = 1), thrombocytopenia (n = 2), anaemia (n = 1)
and neurotoxicity (n = 2) in the first 6 patients recruited caused a dose reduction from 30 to 25
mg per m? for them and for all patients following thereafter.

Efficacy:

CR=0

PR =10 (25% 95% CI: 13-41%)
SD=9

7/10 patients refractory to taxanes had an objective response. 3/16 patients who were not
resistant to taxanes had an objective response, with no significant difference between groups.

Survival:
Median TTF = 6 months (range: 4-12 months)
Median overall survival = 6 months (range: 2-18+ months)

Adverse events:

Neutropenia = 9 grade 4

Neutropenic fever = 3

Anaemia =4 at grade 3 or 4
Thrombocytopenia = 2 at grade 3 or 4
Constipation = 3 at grade 3
Peripheral neuropathy = 2 at grade 3
Sepsis = 1 at grade 3.

General comments:

This paper describes a prospective phase Il study of vinorelbine as second or third line (n =
28/40) monotherapy for MBC patients with progressive disease who had previously been treated
with both anthracyclines and taxanes. Patients were recruited between 1997 and 1999.

Unusually, CNS metastases, poor liver or kidney function, bone marrow involvement or rapidly
progressive visceral disease were not exclusion criteria.
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33 (81%) patients had received anthracycline as adjuvant therapy, the majority of which were
refractory.

Survival data were presented without confidence intervals. Results for anthracycline patients
were not separately reported as the main focus of this study was patients refractory or resistant
to taxanes.

Updated evidence (4.4)
Summary

Eight extra papers were identified to update the evidence on the use of vinorelbine (VIN) as a
monotherapy or in combination with other agents for the treatment of advanced breast cancer and
where the patient has previously been treated with anthracycline or where it was contraindicated. All
were phase Il trials without comparators and therefore weak in their evidential value; many outcomes
of interest were not reported or data were poorly presented.

Three prospective phase |l studies (Bartsch et al., 2007, De Maio et al., 2007 and Catania et al.,
2007) examined the combination of VIN plus trastuzumab (TRZ) in women who were Her2 +ve.
Other phase Il studies looked at the use of VIN combined with: capecitabine (CAP) (Davis, 2007),
gemcitabine (GEM) (Ardavanis et al., 2007 and Colomer et al. 2006), 5’-Fluorouracil (5’-FU) (Stuart,
2008), cisplatin (then docetaxel) (Shamseddine et al. 2006) and mitozantrone (Onyenadum et al.,
2007).

The outcomes from all phase Il studies are summarised in table 4.4.2 below. Data are point estimates
with or without 95% confidence intervals (or ranges (rge) where stated).

1st author VIN Med ORR Med TTP Med TTF Med OS Med PFS Med RD
(study size) combined % months months months months months
with
Bartsch (oVIN) + 9.0
(n = 30) TRZ 68 (7.6-10.3) NR NR NR NR
22.7
. 50 9.6 12 (5-27)
De Maio NR NR (19.5-not st
n = 50) TRZ (33.8-66.2) reached) (7.3-12.3) for 1% line
. 8.9 10.9
Catania (oVIN) + 43 (27-61) g NR NR NR -
(n = 39) TRZ (5.1-12.7) (7.7-14+)
8.6
Ardavanis GEM 35.5 (3.2-16) NR 14 (1.4-19) NR NR
(n=31) responders
. 5.8 13.5 6.9
Davis CAP 33 (17-55) (2.8:6.8) NR (6.9-19.9) NR (4.7:13.1)
(n=22)
Stuart , 54 (39-68) NR 15 weeks 35.5 weeks NR NR
5-FU
(n=61)
PA: 20
Shamseddine CIS then 8 (rge:2-36) 12 months
(n=32) DOC 53.1 (rge: 1-24) NR AN: 11.5 NR (rge:8-24)
(rge:1-31)
31 5.1 3.18 12.7 (5.5-
O"’('r‘::g:’)”m MTZ (18.7-46.3) | (3.51-6.78) | (1.40-4.96) 19.8) NR NR
CAP then 12.3 35.8
((;:::(;‘) DOC 62.5% (10.1-14.5) NR (rge:2-47) NR NR
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52 24.6 6.6.
C?r::g‘gr GEM (38.2-65.8) NR NR (17.7-315) | (5.5-7.8) NR

Table 4.4.2 Efficacy data for all studies where this information was given or could be extracted. Abbreviations:
NR no reported, n number, PA prior anthracycline, AN anthracycline naive, o oral
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Evidence tables

Question: Vinorelbine as first or subsequent line therapy following anthracycline failure
Created by: Karen Francis on 10/07/2008

Ardavanis et al. (2007)

Design: Phase Il study (therapy). Evidence level 3
Country: Greece

Inclusion criteria:

Histologically confirmed advanced breast cancer
Disease progression after an anthracycline and taxane
Age > 18 years

ECOG status 0-2

Life expectancy > 3 months

Adequate haematological criteria (defined)

Adequate liver and renal function (defined)

Written informed consent

Exclusion criteria:
Secondary malignancy

Population:
Number of patients = 31. Age range: 31 to 74 years. Median age = 54 years.

Interventions:
[1] Oral vinorelbine (VIN) at 60 mg per m?

[2] Gemcitabine (GEM) i.v. at 1000 mg per m?

Combined therapy was given on days 1 and 15 every two weeks of a 28-day cycle. Dose
reductions were permissible based on blood counts and clinical judgement. Treatment was
continued after a minimum of three cycles in cases of disease progression. For women with
stable disease treatment was continued for a maximum of six cycles.

Outcomes:

Tumour response: complete response (CR), partial response (PR), Overall response (OR = CR +
PR), stable disease (SD), disease progression (PD), time to progression (TTP), overall survival
(OS).

Follow up:

Baseline assessments included medically history, physical examination, tumour evaluation,
performance status, ECG, complete blood count, serum chemistries, liver and renal function
tests. The latter were repeated before each treatment administration. Tumour evaluation was
conducted every three cycles. After the study, follow-up was every three months.

Results:
Efficacy (n=31):

CR=3
PR=8
OR =11 (35.5%)
SD =10
PD =10

Median TTP = 5.3 months overall (95%CI: 1.1-16)
Median TTP in responders = 8.6 months (95%Cl: 3.2-16)
Median OS = 14 months (95%Cl: 1.4-19)

Grade 3 adverse events:
There was once case of each: leukopenia, neutropenia, thrombocytopenia and nausea and
vomiting.

General comments:
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This paper briefly describes findings from a small phase Il study of combined therapy with oral
VIN and i.v. GEM in women with advanced breast cancer who had experienced disease
progression after previous anthracycline (100%) and taxane (74%) therapy. Participants were
enrolled between June 2004 and January 2006 at a single centre.

The authors report that the combined therapy was well tolerated with only mild toxicity and that
the oral formulation of VIN had proved more convenient and safer than intravenous VIN. The
conclusion reached was that this combination therapy was an active and safe salvage option in
breast cancer patients who had failed anthracycline and taxane therapy.

Bartsch et al. (2007)

Design: Phase Il study (therapy). Evidence level 3
Country: Austria

Inclusion criteria:

Women with metastatic breast cancer

At least one measurable lesion

Her2 +ve (3+ with IHC or FISH +ve)

KPS 2 70%

Life expectancy > 3 months

LVEF > 50%

Adequate (defined) haematological parameters
Adequate liver and renal function

Women with controlled brain metastases were acceptable
Prior adjuvant trastuzumab (TRZ) was acceptable

Exclusion criteria:
Prior palliative TRZ

Population:
Number of patients = 30 age range: 30-83 years. Median age = 59 years

Interventions:
[1] TRZ at a loading dose of 8 mg per kg loading dose and then 6 mg per kg over 90 mins on day
1 every three weeks thereafter.

[2] Oral vinorelbine (VIN) at 60 mg per m® on days 1 and 8 every three weeks.

Outcomes:

Primary outcome: Tumour response: complete response (CR), partial response (PR), Overall
response (OR = CR + PR), stable disease (SD), disease progression (PD), response duration
(RD), clinical benefit ratio (OR + SD = 24 weeks), time to progression, (TTP)

Follow up:

Baseline tests included blood counts and haematological tests (defined) CT scans of chest and
abdomen, mammography, ECG and gynaecological examination. Follow-up blood counts were
performed on days 1, 8 and 15 of each cycle. LVEF was assessed every 6 months. Re-
evaluation of tumour status was performed every three months.

30 patients were included in the safety analysis. 28/30 women were available for the analysis of
efficacy, one patient having been lost to follow-up and a second having discontinued after the
first cycle with grade 4 febrile neutropenia and septic renal failure.

The median time of observation was 20 months (range: 5-27 months).

Results:

Efficacy (n=28):

CR =5 (both women had non-visceral metastases)
PR =14

OR =19 (68%)

SD = 6 (for more than 6 months)
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PD=3
CBR =89%

Median TTP = 9 months (range: 2-22+) (95%ClI: 7.63-10.27 months)

Efficacy for women receiving 1st line treatment (n=17):
CR=4

PR =10

OR = 14 (82%)

SD = 3 (for more than 6 months)

PD=0

CBR =100%

Median TTP = 10 months (range: 2-22+) (95%CI: 8.04-11.96 months)

Efficacy for women receiving 2nd line treatment (n=6):
CR=1

PR=2

OR = 3 (50%)

SD = 2 (for more than 6 months)

PD =1

CBR =83%

Median TTP = 6 months (range: 2-13) (95%CI: 1.2-10.8 months)

Efficacy for women beyond 2nd line treatment (n=5):
CR=0

PR =2

OR =2 (40%)

SD =1 (for more than 6 months)

PD=2

CBR = 60%

Median TTP = 8 months (range: 2-15+) (95%CI: 0.00-18.74 months)

There was a significant correlation between outcomes and treatment line: 1st line vs other lines:
P =0.032 for TTP and P = 0.011 for CBR.

Grade 3/4 adverse events:

Neutropenia = 5

Nausea and vomiting = 1

Thrombocytopenia = 1

Febrile neutropenia = 2

AST elevation = 1

No grade 3/4 cardiotoxicity (one patient had late LVEF elevation to 50% but had received prior
anthracycline).

Treatment delays occurred in 9 patients due to neutropenia and a 75% VIN dose reduction as
necessary for one patient for severe neutropenia. Multivariate analysis showed no correlation
between response and prior taxane exposure in the eleven women in whom this analysis was
appropriate.

General comments:

This paper presents data from a small phase Il study of 30 women treated for metastatic breast
cancer at a single centre between February 2004 and September 2005. Participants were given
trastuzumab and oral vinorelbine every three weeks.
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18 women received this treatment as first line, 6 as second line, 4 as third line and 2 as fifth line
with a total of 321 cycles given overall.

The authors conclude that this combined therapy was a valuable treatment option in advanced
breast cancer treatment at this dose and schedule. It was well tolerated and was highly effective
and prior taxane exposure did not influence either the response or result in excess neuropathy.

Davis (2007)

Design: Phase Il study (therapy). Evidence level 3
Country: Australia

Inclusion criteria:

Women with metastatic breast cancer

At least one measurable lesion

KPS = 80%

Life expectancy > 3 months

LVEF > 50%

Adequate (defined) haematological parameters

Adequate liver, renal and cardiac function

Maximum of one previous chemotherapy for metastatic disease
Previous treatment with an anthracycline and taxane or unsuitability to have received them
Written informed consent

Exclusion criteria:
Severe uncontrolled co-morbidities.

Population:
Number of patients = 22

Interventions:
[1] Vinorelbine (VIN) at 25 mg per m? i.v. on days 1 and 8 of a 21-day cycle.

[2] Oral capecitabine (CAP) at 1000 mg per m? twice a day on days 1 and 14 of a 21-day cycle

Anti-emetics were given as appropriate. Patients continued treatment for a maximum of 9 cycles
(six cycles for those with stable disease) or until disease progression, unacceptable toxicity or
patient withdrawal. Delays of therapy for haematological toxicity (defined) resulted in a dose
reduction of VIN or withdrawal if the delay exceeded 2 weeks. In some circumstances when VIN
was withdrawn CAP was continued.

Outcomes:

Primary outcome: Tumour response: complete response (CR), partial response (PR), Overall
response (OR = CR + PR), stable disease (SD), disease progression (PD), clinical benefit ratio
(OR + SD 2 24 weeks)

Secondary outcomes: time to progression (TTP), response duration (RD) and overall survival
(0S).

Follow up:

Baseline tests included physical examination, blood counts and serum chemistry (defined), liver
and renal function tests, chest X-rays, abdominal and pelvic CT and bone scan, ECG and other
tests as appropriate.

During the study patients monitoring included chest X-ray, CT scans and bone scans every three
cycles. During follow-up patients were evaluated every three months including toxicity screening,
KPS, disease progression and survival. Response evaluation was undertaken every three cycles
and any response was to be confirmed after a further four to six weeks.

21/22 patients were assessable for response since one patient was withdrawn after two cycles
due to a central line infection. All patients were assessed for toxicity.
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Median follow-up was for 13.5 months.

Results:

Efficacy (n=21):

CR=2

PR=5

OR = 33% (95%Cl: 17-55)

Median RD = 6.9 months (range: 4.7-13.1)

6/7 responders had received prior anthracyclines in the adjuvant setting and 4/7 had also
received taxanes

SD=5
Median RD = 6.8 months (range: 3.9-10)

Median TTP = 5.8 months (95%CI: 2.8-6.8)
Median OS = 13.5 months (95%Cl: 6.9-19.9) (ITT analysis)

Grade 3/4 adverse events:

Neutropenia = 10 (one grade 4)

Febrile neutropenia = 1 (two episodes)

Neuropathy = 1 (causing withdrawal after sixth cycle).

64% of patients required a dose reduction of VIN for neutropenia, and 18% of CAP.

General comments:

This paper describes the results from a very small (n=22) phase |l study of combined therapy
with VIN and CAP given to women with metastatic breast cancer most of whom had been
previously treated with anthracycline and taxane. Slow accrual between May 2003 and October
2005 together with safety and efficacy considerations caused early termination of enrolment. In
total 123 cycles of therapy were given (median of 6 cycles, range: 1-9).

36% of patients were Her2 +ve and 41% had positive ER or PR status. The data were not
separately considered in these sub-groups.

The authors considered this combination suitable as a standard option for the first line therapy of
patients with metastatic breast cancer who had received prior treatment with an anthracycline
and taxane (or for those who could not take these drugs). At the point of publication an oral VIN
was not then available which, the authors pointed out, would have provided a more convenient
route of administration.

De Maio et al. (2007)

Design: Phase Il study (therapy). Evidence level 3
Country: ltaly

Inclusion criteria:

Women with metastatic breast cancer

Her2 +ve (3+ with IHC or FISH +ve)

Measurable disease (to be included in efficacy analysis but not toxicity assessment)
ECOG <=2

LVEF > 50%

Adequate (defined) haematological parameters

Adequate liver and renal function

No more than 1 chemotherapy line for metastatic disease

Exclusion criteria:

Symptomatic brain metastases

History of other cancer (other than non-melanoma skin cancer or CIS cervix)
Previous treatment with trastuzumab (TRZ) or vinorelbine (VIN)

Population:
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Number of patients = 50 age range: 31 to 81 years. Median age = 54 years.

Interventions:
[1] TRZ at a loading dose