NCCHTA

09 May 2007




NHS R&D Health Technology Assessment
COMICE Tnal

COmparative effectiveness of
MR Imaging in Breast CancEr

Protocol
April 2005
Version 3

University of Hull, and Hull and East Yorkshire NHS Trust
Clinical Trials Research Unit, Leeds

Centre for Health Economics, University of York



CONTACTS

PRINCIPAL INVESTIGATOR
Professor Lindsay Turnbull, Centre for Magnetic Resonance Investigations, Hull Royal Infirmary, Anlaby Road, Hull,
HU3 2JZ. Tel 01482 674082, Fax 01482 320137, L.w.turnbull@hull.ac.uk

PROJECT CO-ORDINATOR
Dr Ian Harvey, Centre for Magnetic Resonance Investigations, Hull Royal Infirmary, Anlaby Road, Hull, HU3 2JZ, Tel:
01482 675221, Mobile: 07941 740 787 Fax: 01482 320137, drikh@yahoo.com

HEALTH ECONOMICS
Professor Mark Sculpher/Mr Andrea Manca, Centre for Health Economics, University of York, Heslington, York, YO10
SDD. Tel 01904 433641/321430, Fax 01904 433 644, mjs23@york.ac.uk/am126@york.ac.uk

HISTOPATHOLOGY
Professor Andrew Hanby, Department of Pathology, United Leeds Hospitals Trust, St James’s University Hospital,
Beckett Street, Leeds, LS9 7TF. Tel 0113 2433144, Fax 0113 2065429, AndrewH@pathology.leeds.ac.uk

PSYCHOLOGY

Professor Leslie Walker, Director of Institute of Rehabilitation/ Director of Oncology Health Centres, Institute of
Rehabilitation, University of Hull, Hull Royal Infirmary, Anlaby Rd, Hull, HU3 2PJ. Tel 01482 675046, Fax 01482
675636, 1.g.walker@hull.ac.uk

RADIOLOGY
Dr Barbara Dall, Consultant Radiologist in Breast Imaging, Department of Radiology, Leeds United Teaching Hospitals,
Wharfedale General Hospital, Newall Carr Rd, Otley, W. Yorks LS21 2LY. Tel 0113 3922046, Fax 0113 3926051

STATISTICS
Mrs Julia Brown and Miss Jayne Fountain, Clinical Trials Research Unit (CTRU), 17 Springfield Mount, Leeds, LS2
ONG. Tel 0113 343 1472, Fax 0113 343 1471, j.m.fountain@leeds.ac.uk

STUDY ADMINISTRATION
Miss Catherine Olivier, Miss Birgit Kindermann and Miss Vicky Napp, Clinical Trials Research Unit (CTRU),
17 Springfield Mount, Leeds, LS2 ING. Tel 0113 343 1494/1482/1496, Fax 0113 343 1471, c.olivier@leeds.ac.uk,

b.kindermann@]leeds.ac.uk and v.napp@leeds.ac.uk

SURGERY
Mr Philip Drew, Senior Lecturer in Surgical Oncology, Academic Surgical Unit, Castle Hill Hospital, Castle Road,
Cottingham, Hull, HU16 5JQ. Tel 01482 623077, Fax 01482 623274, p.j.drew@hull.ac.uk

Direct line for 24-hour randomisation; 0113 343 4925



mailto:mjs23@york.ac.uk
mailto:l.g.walker@medschool.hull.ac.uk
mailto:c.olivier@leeds.ac.uk
mailto:b.kindermann@leeds.ac.uk

CHANGES TO PROTOCOL

This version incorporates the following changes from protocol version 2, dated
February 2004.

Change Details

Contacts page Trial Co-ordinator, Miss Emma Kalson has now been
replaced by Miss Catherine Olivier and Miss Birgit
Kindermann

E-mail addresses and phone numbers updated for Miss
Catherine Olivier and Miss Birgit Kindermann

Page 5 Exclusion criterion has been amended from

‘have undergone chemotherapy/ hormonal therapy for
cancer of the contralateral breast (or other sites) in the
previous 12 months’

to read

‘have undergone chemotherapy/ hormonal therapy for
cancer of the contralateral breast (or other sites) in the
previous 12 months or have chemotherapy planned to any
site before their breast surgery.’

Page 6, 8, 16, 19 "...12 months post-randomisation " changed to "...12
months post-radiotherapy "

Page 40 GP letter version 2 replaced with version 3 — updated to
include new contact details




CHANGES TO PROTOCOL

This version incorporates the following changes from protocol version 1, dated
June 2001.

Change Details
NYCTRU changed to CTRU

All references

Northern and Yorkshire Clinical Trials and Research
Unit changed to Clinical Trials Research Unit

BI-RADS changed to BIRADS

Telephone contact details for Trials Unit staff and
randomisation have changed from 0113 233 XXXX to
0113 343 XXXX

The WCTN are no longer acting as the Welsh Co-
ordinating Centre for the trial

Contacts page Dr Ian Harvey has replaced Stephen Barker as project
Manager

Trial Co-ordinator, Miss Julie Kitcheman has been
replaced by Miss Emma Kalson

Mr Andrea Manca has been added to the Health
Economics contacts

E-mail addresses and phone numbers updated for
Professor Lindsay Turnbull, Dr Ian Harvey, Mrs Julia
Brown, Miss Jayne Fountain, Miss Vicky Napp and Miss
Emma Kalson

Page 4 Secondary objectives v) term 'inappropriate mastectomy'
changed to 'inappropriate more extensive surgery’

Page 6 "...12 months post-radiotherapy' changed to "...12
months post randomisation"

Page 8 1.5T changed to high field (1T or 1.5T)

Page 9 Section 6. Specific centres removed.

1.5T changed to high field (1T or 1.5T)




Page 10

Randomisation number changed from 0113 233 4925 to
0113 343 4925

Page 11

Question GE3 removed from FACT-B
7.2 Timing of QOL

HADS, FACT B, Ad-hoc and EQSD questionnaires will
be sent at 8 weeks post randomisation (not at 4 weeks post
initial surgery and 4 weeks post repeat operation/
mastectomy)

Page 14

Means of collection of Histopathology data has been
amended to reduce the size of the CRF and make use of
data collection already in place.

Page 16

9.2.5 'inappropriate mastectomy' changed to
'inappropriate more extensive surgery', definition altered
accordingly

Page 17

10.2 accrual updated

Page 20

'inappropriate mastectomy' changed to 'inappropriate
more extensive surgery'

Page 23

WCTN removed.

Section 15 - Confidentiality statement made more explicit

Page 31

Patient information sheet version 1 replaced with version
2 - Confidentiality statements made more explicit and
name changed to CTRU

Page 35

Consent form version 1 replaced with updated consent
form version 3 - Confidentiality clause added and name
changed to CTRU

Page 37

Consent form 2 version 1 replaced with version 2 — name
changed to CTRU

Page 38

Investigator Terms of Reference inserted

Page 40

GP letter version 1 replaced with version 2 — updated to
include new contact details




CONTENTS

1. BacCKGroUNd........ccoeiiniueiciinicssnnicssnnncssansssssnsssssnsssssssssssssssssssssasssssassssssssssssssssssssssssssssnsssssnsssssnssss 1
1.1  Rationale for Study deSIZN.......cccuieiiiiiiieiiieiiieieeeie ettt ee e e aeenree e 3

2. AIMS AN ODJECTIVES.ccrnuiiiieirtenrinistensnessneisensssecsessssesssessssesssnssssesssnsssssssssssssssssasssssssassssassssassnns 3
STUAY A@SIGI c.cuueureriiiisrnniicsissnnienssssaniesssssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4

4. ELGIDILILY coueereirueiseiiinsicsiininsensnncsensecssiesssssesssecsssssncssnssssssssssessssssssssesssssssssssssssssssssessssssasssssssssas 5
4.1 INCIUSION CTIERIIA. .eeuviiiiiieiteitierte ettt sttt ettt et sttt e b e et eaeenaes 5

4.2 EXCIUSION CTIEEIIA ..utitietieiiiitieieeie ettt ettt sttt ettt et st e b e et e eneeees 5

5. Investigations and iNTErVENTIONS .....cceiveeiiensreensensseecsenssnesssessssesssessssesssnssssssssessssessassssassssassnns 6
5.1  Patients randomised to 10 MR IMaging............ccceeviiiiiiiiiiiniieiienie e 7

5.2 Patients randomised to receive MR Imaging ...........ccccceevviiviiienieiiieniecieeeecee e 7

5.2.1 Post randomisation and Pre-SUIZETY ........cccueeerireeiirerirreeritreenireeesseeesseeesseeesseesssseennns 7

5.2.2 MR imaging at 12 MONthS .......cooiiiiiiiiiiiiie e 8

5.2.3 Details Of MR IMAZING .....cc.eoiiiiiiiiiieiieiie ettt ettt st e seteeaeeseaeenne s 8

5.2.4 Change in surgical Management ............cccueeruieriieriienieeieeeeeeiee e esieeeaeeseesseeeeeenneas 9

5.2.5 MR data transfer........coooiiiiiiiiiiee e 9

6. RaANAOMISATION c.cuueeuneiieiiniiitiiiiiteiiticttinteceinaecseessessstsssesssessssesssassssssssassssassssssssssssansssasssns 9
6.1  RECTUIMENE PTOCESS ..vvieevieeriiieeiiieeieieeeriteeeiteeeiteeetteeeteeesseeesaeeesnseeensseesnnseesnsseessseesnnes 9

6.2 RANAOMISATION .....eiiiiiiiiiiieiie ettt et eat e ettt e e e e et e e sbee et e enbeeenne 9

7.  Quality of life and economic evaluation ..........uueecueiiveiisensniisennseensenssnicsninseenssessseessesssens 10
7.1 Quality of life aSSESSMENLE ......cccuieiiiieiieiiieiteciie ettt et e 10

7.2 Timing of quality of life assessments and administration of questionnaires ................. 11

7.3 EcCONOMIC @VAlUATION .. .ottt ettt et eaaeas 12

8. DAata COMIECLION ...uucueeecueeinricniiiiiitinnticntinnicsensticssesssssssesssssssnssssesssessssssssssssassssassssssssassssssss 12
8.1  Initial clinical details .........coceiiiiiiiiiiiee e 12

8.2  Mammographic and ultrasound findings...........c.cceevuieeiiiieiiieeiiece e 13

8.3 MR Imaging fINAINGS .....c.oeiiiiiiiiiieiee et 13

8.4  Change in surgical Mana@eMENL ..........cc.eerieiiiierieeiienie ettt et eee e e sreenseeeaneas 13

T I 1 <) o 2RSS 13

8.6 HiStOPAtNOIOZY ...veeiiiiieiiie et e e e e aaaeenes 14

8.7  Post-operative INfOrmMation ...........c.eeiiieiiiiiiiiiierie ettt 14

8.8 FOILLOWAUP 1ottt ettt et et e et e st e et e et eeabeeeaeeenseensaeenaens 14

9. ENAPOINTS aecccueriiinriiiinrinisnninssnnisssnnessssnesssncssssscssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssses 15
0.1 Primary @NAPOINES ......c.coiiiiiiiiiiieiieeie ettt ettt ettt et e st e et e et e enbeeteeeanean 15




9.1.1 Repeat operation Or MASLECTOMY TALE .....cueeruvieriieeiieriieeieerieeeieesireereeseeeeaeeseeeesee e 15

0.1.2  EconomicC eValUatioN ...........coiuiiiiiiiiieiiieiie ettt 15

0.2 Secondary €NAPOINES .....ccueeeiiieeiiieeiiieeiiee et e et e e eieeeeaeeeereeesbeeesseeeesseeessseeesseesnaeeens 15

0.2.1  RECUITENCE TAL...cuuvieiiiieiiiieeiiee ettt ee ettt e et e ettt e st e st e e sabe e e sabeeesabeeesabeeenabeesaaneens 15

9.2.2 Chemotherapy/radiotherapy INterVentions ...........ccceeerueerueeriierieenienieerieeereesieeseeenne 15

9.2.3 Quality of life and patient satiSTACtION .........c.ceevveeiiieriieiieiieeie e 15

9.2.4 Risk factors for referral for MR imaging ...........cccvvevviiiiniiiieniiieciieeciee e 15

0.2.5 Effectiveness Of TMAaZING ......cccueeiiiiriiiiiieeiie ettt ettt 15

9.2.6 Change in clinical MANAEMENT ........cccvieriiiiiieiieeiieie et 16

9.2.7 Clinical significance of <5 mm MR-only detected lesions..........cccceveeveeriencninnnen. 16

10. Statistical CONSIAETATIONS ....cecueeiveriseenseeisuenisenisiisseecsenssnecssessssesssesssseessessssssssessssssssssssassssasanse 16
10.1 SAMPIE SIZC....veieniieiiieiie ettt ettt ettt et e et e et e st e e bt e sabeesaeeenbeensaeenneas 16

10.2 ACCTUAL 1.ttt 16

11. Analysis plan (OULHNE) ...coueecveeiieeiienneniseniseensinnseecsenssnecsessssesssesssseessessssssssessssssssssssassssasanns 16
11.1 Primary endpPOints .......cc.eeouieiiieiieeie ettt ettt st 17
11.1.1 Repeat operation or MAaStECIOMY TALE ......ccuveerrurierririeeiieeerireeeieeeeieeeereeeeaeeeeneeennneens 17

11.1.2 Health €CONOMICS @SSESSIMENL ......couieiiiiiiiieiiieiie ettt ettt et e 17

11.2 Secondary ENAPOINtS........cocueviiriiiiiiiiiieienteeceeecee ettt 18
[1.2.1 RECUITENCE TALE...cccuueieiuiiieiiieeeiiie ettt ettt ettt ettt e ettt e et e st esabe e e sabeeesabeeenabeeenanee s 18

11.2.2 Chemotherapy/radiotherapy iNterventions ............ccceeveerireriierieeniesieenie e eseeeeeeeenne 19

11.2.3 Quality of life and patient SatiSfACtiON .........ccceeviieiiieiiieiieciiee e 19

11.2.4 Risk factors for referral for MR imaging ...........ccccvveviiieiiiieniiiieciie e 19

11.2.5 Effectiveness Of TMAaZINE .......ccueeiiieiiieiiieiieeiiesiie ettt ettt et sttt e e e sieeseeeaee e 19

11.2.6 Change in clinical ManagemMent ...........c.ceceeeiiieriieiiienie ettt et eee e ees 19

11.2.7 Clinical significance of <5 mm MR-only detected lesions..........ccceceveererieneencnne 19

11.3 Planned subgroup analysis ........c..cecviieiiieeiiie e 20

11.4 Adjustment fOT COVATIALES .......eevuieiiieiiieeiieiie ettt ettt ettt saee e neees 20

12, Well-DeING STUAY .ccocerivnriensisnricssssanrecssssssnecsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssss 20
13, Data MONITOTING c...ueeeevriirirrcssencssnncsssnessssnessssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 21
13.1 Data Monitoring and Ethics COMMItEE.........ccceeevuiiriieiiiiiiieiieeiceee e 21

13.2 Trial Steering COMMILLEE .......c..everuiieiiiieeiee ettt sbee e sebeeesnaee s 21

13.3 Data MONILOTINE. . cecuvvieeiieeeiiee et e eite e et e e et e e steeesteeessaeeeesbeeesssaeesssaeansseeesseessseeensees 21

13.4 Clinical GOVETNANCE ISSULS ....euveruririiiteeitiniienteeteeitente e sttt et ettt et s seeeeeeaeenae e 22

13.5 Quality assurance Standards .............ccceeeeuierieeiiienie et 22



14.
15.
16.
17.
18.
19.

Ethical CONSIUCTATIONS ceuuueereeeeieereeeecerrereecerreseecessessescssesssscsssssssssssssssssssssssssssssssssssssssssasssssssassesse 22

CoNFIAENLIALILY ccccouveririeiisisnicnsniesinicisricssnissssnissssnessssssssssnesssssosssssossssssssssssssssssssssssssssssssssssssnss 22
Statement Of INAEMMILY ....uuueiiiriirnriiniiisnricnssssnnicsssssnresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 22
Study organisational SEFUCLUI.....ccueiervriersreresssrncssricssaricssssssssssesssssssssssessassosssssosssssssssssssansses 23
Publication POLICY ....cccevvvriiniisnricnsssnnicssssnnnecssssssiesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 23
REFEIEIICES cueeeunrreniiieiiteniiicsuiiseinteeniecsutissanssesssseesnssssessseesssessssssssssssassssesssssssassssassssasssasssassns 24
AppendiXx A GloSSArY O tEIINS ...eccuiieiiiiiieiie ettt ettt sbe et e e eaee e 29
Appendix B Patient information ShEet............coevviiriiiiieiiieiieciieeece e 30
Appendix C  Patient Consent FOTM .........ccceiiiiiiiiiiiiiiie e 33
Appendix D Patient information sheet for non-scheduled interviews..........cc.cccocceevieenennen. 34
Appendix E  Patient Consent FOIM .........coooiiiiiiiiiiiiiiii et 35
Appendix F Trial Steering Committee terms of reference ...........occevevvevieeciienieeciienieeieenne, 36
Appendix G Data Monitoring and Ethics Committee Terms of Reference........................... 37
Appendix H Investigator Terms of Reference...........occoeviiiiiiiiiiiiiiniiieeeceee 38
APPENAIX I GP IOHET..c.eiiiiieiiieiiece ettt ettt et esaae b enae e 40

ACKNOWIEAZEIMENLS......couiiiiiiiieiie ettt e et e s e e streesseeessseeennseesnseeens 41






1. BACKGROUND

Currently 14.2% of 50 to 65 year old women with a C5/B5 pre-operative diagnosis undergo more
than one operation for primary breast cancer, although the quality assurance standard for the NHS
Breast Screening Programme (BASO Specialist Group Meeting, 2000) is < 10% re-operation rate for
incomplete tumour excision. Previous studies of surgical treatment for primary breast cancer,
without subsequent radiotherapy, have demonstrated an increased risk of local tumour recurrence of
25 to 40% (Leopold et al, 1989; Kurtz et al, 1990), when the initial disease is multi-focal or multi-
centric, compared with an 11% recurrence rate when the initial tumour is uni-focal. A higher rate of
inadequate/ indeterminate resection margins in specimens with multiple malignant foci may account
for these findings, but it has also been shown by detailed sectioning of mastectomy specimens that
additional tumour foci are present in 30 to 63% of women mammographically suspected of having
uni-focal disease. = However, when tumour resection margins are clear and radiotherapy
administered, similar rates of recurrence are seen in both uni-focal and multi-focal tumour groups
(Hartsell et al, 1994; Kurtz, 1996). Therefore a patient’s best chance of successful breast
conservation appears to depend on accurate preoperative identification and operative management of
all local tumour foci.

Malignant lesions are more difficult to detect in the mammographically dense breast because of
technical factors including reduced image contrast and unsharpness and the similarity in density
between cancer and normal fibroglandular elements. Contrast-enhanced magnetic resonance
imaging (MRI) detects neovascularisation induced by malignant lesions and has already been used to
good effect to determine the therapeutic approach.

There is now substantial evidence of a good correlation between the findings at MR imaging and
histology of resected specimens, with results exceeding those obtained by X-ray mammography or
ultrasound (Davies et al, 1996; Balen et al, 1997; Esserman et al, 1999). In 1993 Harmes et al, using
a RODEO technique, demonstrated a good correlation between MR findings and histopathology of
lesion margins in lumpectomy patients (Harmes et al, 1993). This work was confirmed three years
later by Davies et al, who used a 3D fast spoilt gradient echo, contrast-enhanced, fat-suppressed
sequence, and demonstrated an excellent correlation between the largest cancer diameter measured
by MR and histopathology, compared with poorer correlation coefficients and larger standard errors
for X-ray mammography and ultrasound (Davies et al, 1996). Ando and colleagues presented
similar data recently which demonstrated a good correlation between histopathology and direct
invasion of mammary tissue, satellite nodule formation and intraductal tumour extension (Ando et
al, 1997). Current evidence suggests that chest wall invasion can be diagnosed with confidence, and
reports from as early as 1986 quote alteration in patient management following MR, secondary to
improved loco-regional staging (Deutch et al, 1993; Whitney et al, 1993; Fischer et al, 1994).

Limited reports of the role of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI)
in the clinical management of patients scheduled for breast conservation surgery are available. Tan
et al examined 83 patients scheduled for breast conservation therapy and found management to be
definitively altered in 18%, with 13% of women undergoing additional surgery (Tan et al, 1999).
However, this group was unable to detect factors predictive of alteration in outcome from either
patient or tumour characteristics, mammographic results or the timing of MR imaging. In a further
larger study in 1999 (463 women with 548 cancers), management was changed in 14.3% of women
due to detection of more extensive or multi-centric disease (Fischer et al, 1999). Of the 54 patients
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with multi-focal/ multi-centric disease, 48% had breast imaging reporting and data systems
(BIRADS) overall breast composition pattern 4, and 52% pattern 3, but no mammographic or
ultrasound criterion for defining special subgroups of women with multi-focal or multi-centric
disease seen by MR alone were detected.

It is essential that care be exercised in the diagnosis of multi-focal disease, as a preliminary report by
Balen et al commented on inappropriate mastectomy in up to 28% of patients (Balen et al, 1997). In
a further report by Kridmer et al, multiple 3D MR acquisitions obtained at 90-second intervals
demonstrated improved sensitivity at 89% compared to 66% for X-ray mammography and 79% for
ultrasound, but 17% of women had an incorrect diagnosis of multi-centric disease (Krdmer et al,
1997). Of note, both studies utilised 3D imaging of the breast at between 60-90 seconds intervals
following bolus injection of the MR contrast agent dimeglumine gadopentetate (Gd-DTPA) and the
reduced temporal resolution may have contributed to the false-positive results.

With the detection of increasingly smaller lesions, the specificity of MR imaging becomes crucial to
patient management. Currently two approaches have been used to examine contrast uptake
characteristics of breast lesions, namely 2D dynamic imaging which allows relatively rapid data
acquisition at a limited number of slice locations and 3D high-resolution imaging, with the penalty
of increased acquisition time, but with complete coverage of the breast. In addition although the
morphological appearance of the lesion may not be diagnostic, spiculation and rim enhancement are
highly suggestive of malignancy, whereas a lobulated lesion with internal septations is suggestive of
a fibroadenoma. This study employs a compromise by obtaining ‘dynamic’ data at 45-second
intervals using multiple thin slices, which provide full coverage of both breasts, followed by post-
contrast, fat-suppressed, high-resolution imaging for morphological information.

The methods of analysis of DCE-MRI data are numerous but empirical techniques are the simplest,
least labour-intensive, and the most widely applied. These techniques are used either alone or in
combination, to examine contrast uptake relative to background, at pre-determined time points,
which have been shown previously to provide best lesion discrimination (Buckley et al, 1994;
Gribbestad et al, 1994; Orel et al, 1995; Hulka et al, 1995; Liney and Turnbull, 1999). However
these are subject to some inaccuracies resulting from timing and speed of bolus injection and seldom
allow for spurious data points secondary to artefacts. Kuhl et al have recently reported on the
classification accuracy of experienced radiologists subjectively assessing signal-intensity time
curves (Kuhl et al, 1999). These curves were subdivided into those that demonstrated a straight or
curved line (Type Ia and b); those with a sharp bend after the initial up slope with plateau thereafter
(Type II); and those in which contrast washout was evident after an initial up slope (Type III).
Using these criteria the diagnostic efficacy was 86%, with a sensitivity of 91% and a specificity of
83% respectively. This is similar to an earlier report by Knowles et al, who quoted an accuracy rate
of 76% for an experienced radiologist using signal intensity time curves alone to differentiate benign
from malignant lesions (Knowles et al, 1998). The accuracy value rose to 91% with the addition of
morphological information from post-contrast, fat-suppressed images. As a consequence, lesion
categorisation in this study relies on both signal intensity time curve evaluation and morphological
information (Kuhl et al, 1999).

Controversy exists over the clinical importance of multi-centric foci. Results from correlative
radio-pathological studies vary substantially with between 10 to 50% of multi-centric foci reported
to be present outwith the index quadrant of the breast (Holland et al, 1985; Vaidya et al, 1996).
However most authors agree that more than 90% of early recurrences occur in the index quadrant
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whether or not radiotherapy is given (Fisher et al, 1992). As a consequence of these findings some
authors argue that small multi-centric foci may not become clinically apparent during a woman’s
lifetime and that their removal is not necessary (Douek et al, 1998). Indeed others suggest that
multi-centric foci may differ from residual tumour in biological potential and hence clinical
progression (Sacchini, 1997). However at present the clinical impact of MR-detected multi-centric
foci is not known and few surgeons, let alone patients, would condone the deliberate failure to
remove all viable cancer in early stage disease to elucidate natural history. This study has reached
something of a compromise by choosing to ignore MR-only detected, less than 5 mm in diameter
lesions, for which current MR techniques are seldom diagnostic, but biopsying larger lesions prior
to definitive surgery.

The cost-effectiveness of MR imaging in this clinical setting is unknown and can only be answered
by a randomised controlled clinical trial, which addresses the issues of relative accuracy rates for
depicting tumour margins; the uncertainty surrounding pre-operative identification of multi-centric
disease, determination of the risk factors for referral for MR imaging; the impact of MR imaging on
clinical management, on quality of life and patient satisfaction; and the medium-term ipsilateral
breast tumour recurrence rate. Such information will inform those responsible for provision of
future health care requirements.

1.1 RATIONALE FOR STUDY DESIGN

The design of this study has been influenced by a number of considerations:

1) Use of technology which is commonly available in a district general setting.

i1) Acquisition of data which can be analysed rapidly without specialist physicist input.

111) The suggestion by the NHS Health Technology Assessment group for clinical trials to be
designed pragmatically, and for multi-centre trials to involve a relatively small number of

centres.

v) The requirement to provide answers quickly to a technology-driven modification of current
surgical practice.

V) Use of current NHS Breast Screening Programme quality assurance criteria to minimise

additional work-load.

2. AIMS AND OBJECTIVES

The overall aim of this randomised controlled trial is to determine the potential benefits to the patient
and to the NHS of the addition of MR imaging to the routine techniques employed for loco-regional
staging of primary breast cancer.

The primary objective of the study will be to evaluate the role of MR imaging with respect to:

1) Comparison of the repeat operation or mastectomy rates following primary excision between
those planned by conventional triple assessment (clinical examination, X-ray mammography
and fine needle aspiration cytology/ core biopsy) and those planned by a combination of
triple assessment and dynamic contrast-enhanced MR imaging (DCE-MRI). This will
include an economic evaluation from a societal perspective of the cost-effectiveness between
the two arms.



The secondary objectives of the study will include:

)

vi)

vii)

Determination of the ipsilateral breast tumour recurrence rate for both groups up to five
years post-diagnosis.

Comparison of subsequent chemotherapy/ radiotherapy interventions between women
planned by triple assessment and those planned by triple assessment and MR imaging
combined.

An assessment of the quality of life and patient satisfaction with management decisions
based on either triple assessment or triple assessment combined with MR imaging.

An investigation of the risk factors for referral for MR imaging. This will be determined by
modelling the different and/or combined approaches to the loco-regional staging of primary
breast cancer. This will involve multiple regression analysis of baseline information,
including demographic data, history of exogenous hormone consumption and concurrent
breast disease, data derived from X-ray mammography, ultrasound and MR imaging, and the
cytology and histopathology findings.

Evaluation and comparison of the accuracy of loco-regional staging by X-ray
mammography, ultrasound and MR imaging, with reference to the tumour extent determined
by histopathology of the resected specimens, in particular with respect to more extensive
surgery.

Observation of the percentage of patients in whom a change in clinical management occurs
after MR imaging.

Follow-up of MR-only detected lesions. This will include identification of the false positive
mastectomy rate 12 months post-radiotherapy to allow resolution of radiotherapy-induced
changes. Only those patients with lesions which were < 5 mm in diameter at diagnosis and
not subjected to biopsy, or those with lesions > 5 mm in diameter but which were negative
on biopsy, will be re-evaluated.

3. STUDY DESIGN

This is a multi-centre, randomised, controlled, open, fixed sample, parallel group trial with equal
randomisation, in women with biopsy-proven primary breast cancer who are scheduled for wide
local excision following triple assessment (clinical examination, X-ray mammography, fine needle
aspiration cytology/core biopsy) and breast ultrasound. Patients will be randomised to receive MR
imaging or no further investigations. A pragmatic approach to trial design has been chosen so that
results will be generalisable in clinical practice and to reduce unnecessary trial costs that are
protocol-driven.

The main trial design will also be supplemented with a qualitative study involving a sample of
approximately 100 patients, in order to assess patients’ subjective and objective experiences of the
treatment process and the care pathway.



4. ELIGIBILITY
4.1 INCLUSION CRITERIA
Patients must:

- beaged 18 years or over

- have undergone X-ray mammography (standard medio-lateral oblique, cranio-caudal and
where appropriate paddle/ axillary views carried out within the guidelines of the NHS BSP),
and ultrasound scanning (using a 7.5 to 13 MHz linear array transducer) during the current
treatment episode

- have pathologically documented primary breast carcinoma, either from fine needle aspiration
cytology or core biopsy

- be scheduled for wide local excision on the basis of existing results

- provide written informed consent.

4.2 EXCLUSION CRITERIA
Patients will be excluded from this study if they:

- are medically unstable

- have a known contraindication to MR scanning

- are known to have had an allergic reaction associated with previous administration of
paramagnetic contrast agent or have a severe allergic diathesis

- require renal dialysis

- have undergone chemotherapy/ hormonal therapy for cancer of the contralateral breast (or other
sites) in the previous 12 months or have chemotherapy planned to any site before their breast
surgery

- have had surgery or radiotherapy for cancer to the ipsilateral breast

- have had surgery to the ipsilateral breast within the previous 4 months for benign breast disease

- have a history of serious breast trauma within the last 3 months

- are pregnant or breast feeding

- have a disability preventing MR scanning in the prone position

- are under the care of a breast surgeon recruiting into the ALMANAC Trial.



5. INVESTIGATIONS AND INTERVENTIONS
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5.1

PATIENTS RANDOMISED TO NO MR IMAGING

Patients will receive wide local excision as scheduled. Following wide local excision, patient
management and treatment should follow usual practice.

5.2

PATIENTS RANDOMISED TO RECEIVE MR IMAGING

5.2.1 POST RANDOMISATION AND PRE-SURGERY

Women randomised to receive MR imaging should be rapidly assessed so that surgery is not
delayed. The MR images should be evaluated by a Consultant Radiologist with prior knowledge of
the results of clinical examination, and the results presented to the multi-disciplinary meeting.
There are three possible outcomes following review of the mammographic, ultrasound and MR
imaging findings:

a)

b)

MR imaging findings are equivalent to X-ray mammography and ultrasound: patients
should proceed as planned to wide local excision.

Multi-focal lesion(s)* are present or the tumour extent is greater than detected on X-ray
mammography and/ or ultrasound: surgical management should be reviewed at the multi-
disciplinary meeting and the patient should proceed to wide local excision or mastectomy as
appropriate. In cases of diagnostic difficulty, MR-localized, ultrasound-guided fine needle
aspiration cytology or core biopsy should be considered for confirmation of findings.

* Multi-focal lesions are defined as those located within 2 cms of the index tumour.

Multi-centric* disease is demonstrated by MR imaging: as whole breast coverage during
DCE-MRI will require utilization of a 4 mm slice thickness, due to partial volume averaging it is
only possible to analyse appropriately lesions of greater diameter than the MR slice thickness.
Similarly morphological information from lesions < 4mm in diameter is seldom of clinical utility
and reported ‘miss’ rates for cancer for needle-localised breast biopsy range from 0-7.9%
(mean, 2.0%) (Egan et al, 1976; Hermann at al, 1983; Norton et al, 1988; Allen et al, 1994), with
some evidence of size dependence (Jackman and Marzoni, 1997). As a consequence a cut-off
value of 5 mm has been employed for management purposes as follows:

i) If the multi-centric lesion(s) are <5 mm in diameter, the patient should proceed as planned
to wide local excision.

i1) If the multi-centric lesion(s) are > 5 mm in diameter the patient should undergo MR-
localised, ultrasound-guided fine needle aspiration cytology/ core biopsy, or if available locally,

MR-guided fine needle aspiration cytology/ core biopsy. If the results are:

— positive for malignancy, the surgical management should be reviewed and the patient should
proceed to wide local excision or mastectomy as appropriate;

— negative for malignancy, the patient should proceed as planned to wide local excision;



— indeterminate, the patient should undergo repeat sampling. Patients with indeterminate
results on two occasions should proceed according to local protocol, but should undergo
repeat MR imaging at 12 months as detailed below;

— suspicious for malignancy (i.e. C4 or B4) the surgical management should be reviewed and
the patient treated as per local protocols.

* Multi-centric lesions are defined as those located in a different quadrant of the breast relative to
the index tumour.

5.2.2 MR IMAGING AT 12 MONTHS

All patients with lesions < Smm in diameter or > Smm in diameter and biopsy negative, should
undergo repeat DCE-MRI at 12 months post-radiotherapy, to assess persistence of change. Repeat
core biopsy/ fine needle aspiration cytology should be carried out for indeterminate/ suspicious
enhancing lesions that are > 5mm in diameter.

5.2.3 DETAILS OF MR IMAGING

Dynamic contrast-enhanced MR imaging: All imaging should be performed on a high field (1.5T
or 1T) system with a dedicated bilateral breast surface coil for signal reception. Multiple thin slice
(in plane resolution 1.3 x 1.3 mm; slice thickness 4 mm) MR sequences (temporal resolution 45
seconds) should be acquired coronally through both breasts out to 450 seconds, the first two data
sets obtained prior to, and the remainder following, intravenous bolus injection of contrast agent
(0.1 mmol Gd-DTPA/ kg body weight). High resolution (0.7 mm x 0.9 mm in plane) post-contrast,
fat-suppressed 3D MR images (allowing maximum intensity projection or multi-planar
reformatting) should be obtained coronally for morphological information and further sagittal
images acquired if chest wall invasion is suspected. DCE-MRI at 12 months should be performed
as detailed above. Data analysis will include:

1) Evaluation of the behaviour of the signal intensity time curve should be carried out from
the most rapid and strongly enhancing region-of-interest from within any given lesion,
taking care to exclude adjacent blood vessels. These areas should be identified semi-
automatically by means of parametric images generated by Advantage Windows or
equivalent workstations, which selectively mark and allow pixel-by-pixel interrogation of
signal intensity change over time on the anatomical images. Lesions should be classified
according to morphological appearance and the pattern of the time signal intensity curve as
detailed previously (Kaiser and Zeitler, 1989; Fischer et al, 1993; Kuhl et al, 1999). Type I
lesions should be considered benign/ normal (score 0); type II — indeterminate (score 1); type
3 — suspicious/ malignant (score 2).

i1) Morphological criteria of malignancy will include: ill-defined, irregular or spiculated
borders, or peripheral or non-uniform enhancement on high-resolution images. Lesions
should be classified as benign/ normal (score 0), indeterminate (score 1) or suspicious/
malignant (score 2).

iil) Scoring system: A combined score (time signal intensity curve pattern and morphological
information) of 2 or more should be considered suspicious of malignancy, 1 an equivocal
8



result, and a score of 0 will equal a normal/ benign result. Each lesion demonstrated should
be considered independently.

5.2.4 CHANGE IN SURGICAL MANAGEMENT

Changes in surgical management should be obtained by comparing the documented treatment option
recorded on a study-specific proforma before randomisation, with those completed after MR
imaging.

5.2.5 MR DATA TRANSFER

To facilitate transfer of MR information, the location and extent of tumour tissue should be drawn
and separately identified on images of the breast obtained in each orthogonal plane from
reformatted images, with reference to the entire breast. The maximum diameter in each plane, the
proximity to skin/ chest wall/ nipple retro-areolar complex should be marked on hard copy and sent
to both breast surgeon and pathologist. A reference copy should be retained at the MR centre.

6. RANDOMISATION

This is a multi-centre, hospital-based study involving multidisciplinary groups using high field (1T
or 1.5T) MR systems (GE, Phillips and Siemens) with dedicated breast coils, fast scanning
capabilities and post- processing facilities.

6.1 RECRUITMENT PROCESS

Invitation to participate will be made at the time at which treatment options are discussed and
agreed. Whilst at the out-patient clinic, women scheduled for wide local excision will be invited to
participate in the study by the Consultant Breast Surgeon or the Consultant Radiologist, but will
subsequently receive further information, including the Patient Information Leaflet, from the study
research nurse. The research nurse will then contact patients, by telephone, the following working
day. If the patient wishes to participate the research nurse will arrange an early (within the next 1-2
working days) and mutually convenient meeting to obtain written consent. Randomisation of
consenting patients will be by telephone to the central trials office (the CTRU), using an automated
24-hour telephone randomisation system.

6.2  RANDOMISATION

Randomisation will be administered by telephone by the CTRU, using an automated 24-hour
telephone randomisation system. Informed written consent for entry into the study will be obtained
prior to randomisation. If the patient is randomised to receive an MRI scan, the scan should be

booked and the patient informed of the scan date as soon as possible.

The following information will be required at randomisation:



- basic patient details including name and date of birth

- name of consultant breast surgeon

- confirmation that X-ray mammography and ultrasound have been performed

- mammographic breast density score (1 to 4) evaluated according to the Breast Imaging
Reporting and Data System (BIRADS)

- confirmation of eligibility and written informed consent.

Direct line for 24-hour randomisation 0113 343 4925

Once eligibility has been confirmed and the necessary details obtained, patients will be randomised
to receive MR imaging or no further investigations on a 1:1 basis, and will be allocated a trial
number. Patient allocation will use a minimisation algorithm, which will employ the following
stratification factors:

- Consultant breast surgeon

- Patient’s age subdivided in to
<50
> 50 years of age

- Breast density*
a) BIRADS Group 1 (pattern 1 only)
b) BIRADS Group 2 (pattern 2, 3 and 4).

*Homogeneously or heterogeneously structured dense fibroglandular tissue in a large percentage of
the entire breast volume is the only mammographic or ultrasound finding to date which has helped
define a subgroup of patients with multi-focal or multi-centric disease detected by MR imaging
alone (Fischer et al, 1999; Berg and Gilbreath, 2000). Mammograms will be evaluated according
to the Breast Imaging Reporting and Data System (BIRADS) and patients divided in to two groups —
Group 1 in which the breast is almost entirely fatty (pattern 1) and Group 2 encompassing those
with scattered fibro-glandular densities that could obscure a lesion on mammography (pattern 2);
those in whom the breast tissue is of heterogeneous density (pattern 3); and those with extremely
dense breast tissue (pattern 4).

7. QUALITY OF LIFE AND ECONOMIC EVALUATION
7.1 QUALITY OF LIFE ASSESSMENT

In order to evaluate the impact of the investigations and treatment on the quality of life (QOL) of the
women involved in the trial, questionnaires will be completed by the patients.

The Functional Assessment of Cancer Therapy, Breast Cancer Version (FACT-B) will be used to
evaluate the impact on physical well-being, social well-being, emotional well-being, functional well-
being and breast cancer concerns. FACT-B comprises the FACT-General (Cella et al, 1993) and ten
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specific items related to breast cancer (Brady et al, 1997). The questionnaire has been developed
over a number of years and has been used in several major UK trials (Walker et al, 1999).
Satisfactory reliability and validity have also been demonstrated (Cella et al, 1993; Brady et al,
1997). For the purpose of this study the question GE3 "I am losing hope in the fight against my
illness" has been removed. This does not affect the scalar structure of the questionnaire.

Anxiety and depression will be assessed using the Hospital Anxiety and Depression Scale (HADS)
(Zigmond and Snaith, 1983). The HADS is a widely used questionnaire which has been shown to be
reliable and valid in the detection of clinically significant anxiety and depression in patients with
cancer (Razavi et al, 1990; Hopwood et al, 1991; Ibbotson et al, 1994). In addition, HADS scores
have been shown to be sensitive to the effects of breast screening and recall within the context of the
NHS programme (Walker et al, 1994, Gilbert et al, 1998).

An ad hoc cancer-specific questionnaire using a 4-point Likert scale will be used to examine
concerns about tumour recurrence. This questionnaire will be developed and piloted during the first
three months of the project. It will address the extent to which patients consider that various aspects
of their management have minimised the risk of tumour recurrence. In those undergoing MRI, the
perceived impact of this investigation on recurrence and satisfaction with management will be
evaluated. The questionnaire will use response formats, such as Likert Scales, that have been
shown to have satisfactory reliability and validity in other contexts. It is envisaged that the
questionnaire will contain approximately 10 items. During the piloting phase, test-retest reliability
will be assessed, and internal consistency (e.g. Cronbach’s alpha) will be computed in order to
determine if the questionnaire has satisfactory scalar properties. If this is the case, total scores, as
opposed to individual items, will be used in the between-group comparisons.

The EQ-5D will be used to measure self-reported utility (EuroQol group, 1990). The EQ-5D is a
standardised non-disease-specific instrument which describes and values health-related quality of
life and provides a single index value for a number of different health states. The EQ-5D will be
used in the economic evaluation (see section 7.3).

7.2 TIMING OF QUALITY OF LIFE ASSESSMENTS AND ADMINISTRATION OF QUESTIONNAIRES
Patients will be asked to complete questionnaires at the following time intervals:
- HADS  pre-randomisation
8 weeks post randomisation
6 and 12 months post initial surgery.
- FACT-B pre-randomisation
8 weeks post randomisation
6 and 12 months post initial surgery.
- Ad hoc questionnaire (to examine concerns about tumour recurrence)

8 weeks post randomisation
6 and 12 months post initial surgery.
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- EQ-5D  pre-randomisation
8 weeks post randomisation
6 and 12 months post initial surgery.

The first set of questionnaires should be given to the patient after written informed consent has been
given, and prior to randomisation. It is essential that the questionnaires are completed by the patient
before they are informed of the randomisation allocation, to ensure that all patients complete the
questionnaires without any knowledge of any further investigations or treatment changes. The
completed questionnaires should be returned to the CTRU. In order to maximise compliance, all
subsequent questionnaires will be sent to the patient’s home address by the CTRU. The CTRU will
endeavour to check the patient’s current status with the relevant research nurse before sending
questionnaires. Pre-paid envelopes will be provided for the return of questionnaires. Patients not
responding within two weeks will be sent a reminder letter. Patients not returning two consecutive
sets of questionnaires will not be sent any further questionnaires. A letter of thanks will be sent to
patients who return a set of completed questionnaires.

7.3 ECONOMIC EVALUATION

As part of the quality of life questionnaires, a small number of questions will be asked for use in the
economic evaluation. These will centre around a woman’s time away from usual activities due to
her breast cancer treatment, and use of community-based health services.

8. DATA COLLECTION

Data generated by all centres will be collected, monitored and computerised by the NYCTRU. All
centres will be asked to complete a log of all patients who are approached to enter the trial including
those who refuse randomisation. Data collection for randomised patients will include: initial clinical
details pre-randomisation, surgical procedure performed, histopathology, postoperative information,
hospital re-admission, and recurrence details as listed below. As some variations in ancillary
management (e.g. radiotherapy) and pathological examination exist between centres, the current
management policies of each centre will be recorded at baseline and adherence to these policies
monitored.

Attempts have been made to reduce data collection to a minimum, with the majority of data being
completed by the research nurse and much of the remainder being collected routinely within the
framework of the NHS BSP.

8.1 INITIAL CLINICAL DETAILS
The research nurse will collect the following information prior to randomisation:

- patient details (name, date of birth, hospital number)

- height and weight

- menopausal status

- oral contraceptive/ hormone replacement therapy usage
- name of hospital and breast surgeon

- date of diagnosis
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8.2

location of tumour at clinical examination
dates of mammography and ultrasound
use of pre-operative neo-adjuvant therapy.

MAMMOGRAPHIC AND ULTRASOUND FINDINGS

The reporting radiologist will record the following information:

8.3

name of radiologist

background breast pattern on mammography

location, size and morphological characteristics of all mass lesions, including margin
delineation, density, halo and presence of microcalcifications

presence of stromal deformity, skin changes and pathological nodes

proximity of tumour to clinically relevant structures

echo-pattern and presence of acoustic shadowing

lesion(s) score based on NHS BSP criteria.

MR IMAGING FINDINGS

The reporting radiologist will record the following data:

8.4

name of radiologist

location/ maximum diameter of index lesion

presence, location and maximum diameter of additional multi-focal and or multi-centric lesions
proximity of the multi-focal/ multi-centric lesions to the index tumour, skin, chest wall and
nipple retro-areolar complex

outcome of MR imaging, i.e. score for each lesion detected

date/type of additional biopsy or intervention performed.

CHANGE IN SURGICAL MANAGEMENT

Following MR imaging, the surgical management will be reviewed by the multidisciplinary team. A
change to the proposed surgical management will be recorded by the named consultant breast
surgeon as either:

8.5

no action

extended wide local excision

conversion to mastectomy/quandrantectomy
conversion to primary chemotherapy.

SURGERY

The following information will be collected by the surgeon:

13

dates of admission/surgery

type of operation

intra-operative complications and their management, including fluid replacement, analgesia,
antibiotics, need for blood transfusion etc.



- length of time in theatre/anaesthetic time
- other health economics data.

8.6 HISTOPATHOLOGY

Following weighing, serial sectioning of appropriately marked excised specimens (wide local
excision or mastectomy) will be carried out with reference to the MR hard copy and in accordance
with the guidelines in the NHS BSP publication ‘Pathology reporting in breast cancer screening’.
These core guidelines contain the ‘Minimal dataset for breast cancer histopathology reports’
published by the Royal College of Pathologists. A copy of the Histopathology report and the cancer
registry form will be collected. The following additional information will be collected by the
pathologist:

size and malignancy of index and additional (multi-focal and / or multi-centric) lesions
proximity of lesion(s) to skin, chest wall and nipple retro-areolar complex as appropriate
distance between index and other lesions.

number of blocks taken

8.7 POST-OPERATIVE INFORMATION

The following information will be recorded by the research nurse for the period from operation to
discharge:

- date of discharge

- post-operative complications and their management, including fluid replacement, analgesia,
antibiotics, need for blood transfusion etc.

- follow-up arrangements.

8.8  FoLLow-uP
The following information will be recorded:

At 6 months:
- re-admissions to hospital including reasons and dates
- date and type of further surgery

At 12 months:
- usage of chemotherapy, radiotherapy, adjuvant therapy and entry into other trials
- tumour recurrences (date, site and method of diagnosis)

Up to 5 years:

- tumour recurrences (date, site and method of diagnosis)
- status (date and cause of death if applicable).
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9. ENDPOINTS
9.1 PRIMARY ENDPOINTS
9.1.1 REPEAT OPERATION OR MASTECTOMY RATE

The repeat operation or mastectomy (following primary excision) rates will be compared between
the two principles under investigation.

9.1.2 ECONOMIC EVALUATION

The economic evaluation from a societal perspective of the two principles under investigation, will
include within-trial cost-effectiveness relating differential costs to ipsilateral breast tumour
recurrence rate out to 60 months; and an extrapolated cost-effectiveness analysis, where longer term
costs and quality-adjusted survival will be modelled on the basis of any difference in trial estimates
of recurrence.

9.2 SECONDARY ENDPOINTS

9.2.1 RECURRENCE RATE

Five-year local recurrence rates will be compared.

9.2.2 CHEMOTHERAPY/RADIOTHERAPY INTERVENTIONS

Subsequent chemotherapy/radiotherapy interventions will be compared between women, planned by
triple assessment or by triple assessment and MR imaging combined.

9.2.3 QUALITY OF LIFE AND PATIENT SATISFACTION

Quality of life as assessed by the FACT-B, and anxiety and depression as assessed by the HADS, at
8 weeks post randomisation and 6 and 12 months post surgery. Concerns about tumour recurrence
post-operatively will be assessed by an ad-hoc questionnaire at 8 weeks post randomisation and 6
and 12 months following surgery.

9.2.4 RISK FACTORS FOR REFERRAL FOR MR IMAGING

The risk factors for referral for MR imaging will be determined by modelling the different and/or
combined approaches to the loco-regional staging of primary breast cancer.

9.2.5 EFFECTIVENESS OF IMAGING

Correlation of histopathology results with imaging findings will be performed with particular
reference to:

- detection and classification of lesions
- maximum diameter of all foci of invasive/in situ carcinoma present
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- anatomical relationship of multi-centric/multi-focal disease to the index lesion and other
structures
- location and extent of additional pathologies.

In addition the inappropriate more extensive surgery* rates for combined triple assessment and MR
imaging will be examined.

* Inappropriate more extensive surgery is defined as: pre-operative conversion from wide local
excision to more extensive surgery (eg quadrantectomy, mastectomy etc) based on triple assessment
plus MR imaging, however subsequent histopathological examination of the resected specimen
reveals less extensive breast cancer, which could reasonably have been treated by wide local
excision alone.

9.2.6 CHANGE IN CLINICAL MANAGEMENT

Patients in whom a change in clinical management occurred after MR imaging will be observed.
9.2.7 CLINICAL SIGNIFICANCE OF <5 MM MR-ONLY DETECTED LESIONS

The clinical significance of < 5 mm diameter lesions not amenable to further pre-operative

diagnosis will be ascertained from repeated MR imaging at 12 months post -radiotherapy, and the
management changes prompted by their detection documented.

10. STATISTICAL CONSIDERATIONS
10.1 SAMPLE SIZE

Assuming that the addition of MR imaging will reduce overall repeat operation or mastectomy rates
following inadequate wide local excision from approximately 15% to 10%, a total of 1840 patients is
required, using a chi-squared test without continuity correction, to detect benefit with 90% power at
the 5% (2-sided) significance level (Machin et al, 1997).

10.2 ACCRUAL

Accrual at centres will be restricted by scanner, research nurse and radiologist availability. It is
anticipated that consent rate of 50% of patient approached will be achievable. We therefore propose
to recruit up to 50 centres over the course of the trial that will each recruit approximately 1 patient
per week. Randomisation will be equally split to MR imaging or no MR imaging. As the project is
funded by the NHS HTA programme, we anticipate that NCRN research will assist in the
recruitment process.

11. ANALYSIS PLAN (OUTLINE)

Analysis of the study will be performed in two stages, firstly at completion of the initial follow-up
following surgery, and secondly, once the five-year follow-up has been completed in all patients.
The primary analysis will be on an intention-to-treat basis. All hypothesis tests will be 2-sided and
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at the 5% level: p-values less than 0.05 will be considered to be statistically significant. Formal
hypothesis testing will be restricted to the primary endpoints only.

Inference will be based on available data only. Sensitivity analysis will be carried out if there are
missing data to test the robustness of the conclusions, the results of which will be fully reported.

11.1 PRIMARY ENDPOINTS
11.1.1 REPEAT OPERATION OR MASTECTOMY RATE

1) The chi-squared test without continuity correction will be used to compare the proportion of
patients in the two trial arms who have a repeat operation or mastectomy. 95% confidence
intervals will be reported.

i) A logistic regression model will be fitted, adjusting for the stratification variables and other
covariates that are identified as being prognostic of outcome. The adjusted analysis will be
reported with the unadjusted analysis.

1i1) The impact on the primary endpoint of those patients who choose mastectomy, rather than
WLE outside of the definitions for mastectomy within the trial, will be investigated in a
sensitivity analysis. In this analysis we will assume that such patients would either all have
undergone repeat operation or mastectomy (following initial surgery) or had no further
surgery, and investigate how this affects the conclusions in the primary analysis.

v) Multi-level modelling will be performed to explore whether there is a surgeon effect, and
within the MRI arm whether there is a radiologist effect.

11.1.2 HEALTH ECONOMICS ASSESSMENT

The economic evaluation will take the form of a cost-effectiveness analysis and will consist of two
parts. The first will be a within-trial comparison of the costs of the two forms of management
related to differences in recurrence rates over a five-year period. The second part will involve the
use of decision modelling and published data to extrapolate any differences in recurrence rates at
five years to longer-term costs and quality-adjusted life expectancy.

WITHIN-TRIAL ANALYSIS

1) Estimating costs. Costs will be estimated from a societal perspective, that is, all costs will be
considered no matter on whom they fall. In practice, this is likely to include health service
costs (hospital and community-based) and patients’ productivity costs. Detailed patient-
specific resource use data will be collected after randomisation at the end of the first year of
the study. From the health service perspective, these will include details of surgical
procedures, key diagnostic procedures, hospitalisations, radiotherapy, chemotherapy,
adjuvant therapy, use of primary care and other community-based resources. Details will
also be collected of the duration of a woman’s stay away from usual activities. Case record
forms and questionnaires will be supplemented by detailed assessment of hospital notes in
those patients who experience a recurrence over the period of the study. Resource use will
be valued in monetary terms using a mixture of published UK unit costs (e.g. British
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National Formulary for drug costs (British National Formulary, 2000)) and existing estimates
of the unit costs of community-based resources (Netten et al, 1999). Unit costs for hospital
resources (e.g. cost per night in a surgical ward, pathology costs, costs per minute in theatre)
will be estimated, in collaboration with hospital finance staff, in a sample of trial centres.
Productivity costs will be estimated in two alternative ways (Gold et al, 1996): (a) the
standard human capital method based on the average UK wage and (b) with adjustment for
the extent to which periods away from work are longer than the friction period (i.e. the
“friction cost’ method).

Estimating effects. The key measure of effect for the within-trial cost-effectiveness analysis
will be recurrence rates over five years. The within-trial analysis will, therefore, relate
differential (societal) costs to differential recurrence rates. Within the trial, patients will also
be asked to complete the EQ-5D instrument — a preference-based measure of health status -
which will facilitate patient-specific health state values over time (Kind, 1996). Whilst the
use of the EQ-5D will facilitate a valuable single-index measure of health within the trial, its
main use for the economic evaluation will be to provide health state values (utilities) for the
extrapolation modelling (see (i) below). The within-trial cost-effectiveness analysis will
include discounting of costs and effects (Department of Health, 1995), adjustment for
differential follow-up (Lin et al, 1997) and a stochastic analysis using cost-effectiveness
acceptability curves (Van Hout et al, 1994).

EXTRAPOLATION MODELLING

11.2

The trial is designed to estimate differences in costs and recurrence rates over five years.
However, the relative cost-effectiveness of the two forms of management needs an
assessment of costs and benefits over a longer time horizon (out-with the feasibility of a
trial).  Furthermore, the economic importance of any difference in recurrence rates
demonstrated in the trial needs to be estimated in terms of longer-term costs and a more
general measure of benefit, such as quality-adjusted life years. Decision modelling will be
employed for this extrapolation, together with published clinical, economic and
epidemiological data (Sonnenberg and Beck, 1993). This work will build upon modelling
currently being undertaken at the Centre for Health Economics alongside the ALMANAC
Trial. The model would take the form of a long-term Markov model representing disease
progression following a loco-regional recurrence. Some data collected in the trial will be
important for this modelling, in particular the EQ-5D data which will facilitate estimates of
utilities associated with key states in the model. The ultimate objective of the extrapolation
modelling would be to estimate differential costs and quality-adjusted life years (QALYSs) for
both forms of management being assessed in the trial, but over a time horizon of women’s
lifetimes.

SECONDARY ENDPOINTS

11.2.1 RECURRENCE RATE

The analysis of time to ipsilateral breast tumour recurrence will be conducted up to five years post
completion of radiotherapy (i.e. when there is at least five years follow-up for all patients). Cox's
Proportional Hazards Model will be fitted. Adjustment will be made for the stratification variables
and other covariates that are identified as being prognostic of outcome. Treatment effects will be

18



expressed as hazard ratios. Point estimates will be reported with 95% confidence intervals without
formal hypothesis testing, as it is anticipated that the trial will have insufficient power to detect
differences between the trial arms in recurrence rates.

11.2.2 CHEMOTHERAPY/RADIOTHERAPY INTERVENTIONS

The proportion of women in the two trial arms who have subsequent chemotherapy/ radiotherapy
interventions will be compared using a chi-squared test without continuity correction. 95%
confidence intervals will be reported. Adjustments will be made for the stratification variables and
other covariates that are identified as being prognostic of outcome. The adjusted analysis will be
reported with the unadjusted analysis.

11.2.3 QUALITY OF LIFE AND PATIENT SATISFACTION

The six sub-scales of FACT-B (physical well-being, social well-being, emotional well-being,
functional well-being, relationship with doctor, breast cancer concerns) and two sub-scale scores for
HADS (anxiety, depression) will be transformed to a percentage of the maximum score for each sub-
scale. Point estimates and 95% confidence intervals will be reported for the percentage means for
each of the sub-scale scores at 6 months. Regression models will be used to adjust for baseline
scores and other important covariates. Missing data patterns will be examined carefully. Methods
that account for informatively missing data will be used if necessary.

11.2.4 RISK FACTORS FOR REFERRAL FOR MR IMAGING

Risk factors for referral for MRI will be determined by modelling for those patients where
mammography and pathology findings do not agree (in terms of tumour presence and extent)
whether or not the MRI does agree with the pathology (in terms of tumour presence and extent).
This will involve multiple regression analysis of baseline information, including demographic data,
history of exogenous hormone consumption and concurrent breast disease, data derived from X-ray
mammography, ultrasound and MR imaging, and the cytology and histopathology findings.

11.2.5 EFFECTIVENESS OF IMAGING

Correlation of histopathology results with imaging findings will determine the numbers of true-
positive, true-negative, false-positive and false-negative cases for mammography, ultrasound and
MR imaging, and hence calculation of sensitivity, specificity, accuracy, positive and negative
predictive values will be performed. The percentage of inappropriate more extensive surgery will
also be reported for the MRI arm.

11.2.6 CHANGE IN CLINICAL MANAGEMENT

The percentage of patients in whom a change in clinical management occurred after MR imaging
will be calculated.

11.2.7 CLINICAL SIGNIFICANCE OF <5 MM MR-ONLY DETECTED LESIONS

The percentage of clinically significant <5 mm MR-only detected lesions, ascertained from repeated
MR imaging at 12 months post-radiotherapy, will be determined.
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11.3 PLANNED SUBGROUP ANALYSIS

For exploratory purposes it is planned to examine the hypothesis that the effectiveness of triple
assessment combined with MR imaging compared to triple assessment alone, increases with
increasing breast density. This will be tested by fitting interaction terms in the logistic regression
models and examining the interactive effects with 95% confidence intervals.

11.4 ADJUSTMENT FOR COVARIATES

Randomisation should result in treatment groups balanced with respect to important prognostic
factors or ‘covariates’. Adjusting for ‘balanced’ covariates should result in a reduction in the
variance of the treatment effect. Logistic regression will be used to perform the adjustment. With
current knowledge, however, it is not possible to specify a priori with confidence a list of all the
important covariates that will require adjustment. Literature will be reviewed and decisions on the
covariates to be used will be made prior to the analysis. The results of any adjusted analysis will be
presented alongside the unadjusted analysis, but primacy will be given to the unadjusted analysis for
the primary and secondary endpoints.

12. WELL-BEING STUDY

In order to ensure that the views of patients taking part in the trial are fully understood, a sample of
participants will be invited to take part in a telephone interview with a trained researcher. The most
appropriate methodology for this is the non-schedule standardised interview, as this combines both
quantitative and qualitative approaches.

Describing the non-scheduled standard interview (NSSI), Brown and Rutter (1966) state:

‘In contrast to most research interviews, the wording and ordering of questions are not rigidly laid
down in advance. The idea is rejected that standardisation can be achieved by the use of identically
worded questions in the same sequence. Some questions may be given, but the interviewer relies
much more on a list of information required. It is his job to inquire into each area ... until he is
satisfied he has obtained the material. In a certain sense, the schedule may be said to be a
questionnaire addressed to the interviewer and not the informant.’

Walker at al have previously developed NSSIs for use in two studies. The first evaluated the
lifetime care pathways of pre-school handicapped children who had been referred to a
multidisciplinary assessment centre (Walker et al, 1987). The views of referrers, recommenders
and parents were sought. The second study used an NSSI to obtain the views of parents about
various aspects of their children’s behaviour and family relationships (Walker et al, 1984).

The aim of the Well-being Study is to identify patients’ subjective and objective experiences of the
care pathway, and in particular to identify crisis points, difficulties, strengths and weaknesses to

enable subsidiary advice regarding care system re-engineering.

A purposive sample of approximately 100 patients will be selected from the participating centres to
reflect the experiences of the whole treatment process.
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Women will be invited to participate in a semi-structured taped interview at approximately 12
months post diagnosis. These interviews will seek to obtain detailed information on all aspects of
the treatment which have occurred in the 12 months following diagnosis. The interview is likely to
last 10-20 minutes and will be recorded on audio-tape for subsequent coding. To maintain
anonymity as far as possible recording would only commence after formal introductions have been
made and tape boxes would only be identified by study number. Audio-tapes will only be available
to COMICE research staff and will be stored in a secure cabinet in the Institute of Rehabilitation at
the University of Hull and destroyed on completion of the study.

The interview schedule will be developed and piloted during the first three months of the project
and will address key aspects of management as perceived by the patients. In particular, the views of
patients regarding the use of MR in their own case will be documented in detail. They will be asked
to indicate, in their opinion, which aspects of management were helpful and which aspects were
unhelpful. Overall satisfaction with the care received during this period of 12 months will be rated
using criteria that will be developed.

The content and response codings will be developed and piloted by the Clinical Psychology
Research Fellow during the first three months of the study. A random sample will be selected for
independent ratings to assess inter-rater reliability of the codings that will have been developed
during the pilot phase. If particular codings prove to be unreliable, these will be altered and a
further series of interviews will be rated independently by two raters until satisfactory agreement is
achieved.

13. DATA MONITORING
13.1 DATA MONITORING AND ETHICS COMMITTEE

An independent Data Monitoring and Ethics Committee (DMEC) will be established to review the
safety and ethics of the trial. Detailed unblinded reports will be prepared by the CTRU for the Data
Monitoring and Ethics Committee at 6 and 18 months into the recruitment period. Formal interim
analysis will not be conducted, so no adjustment for repeated testing will be necessary in the final
analysis.

13.2 TRIAL STEERING COMMITTEE

A Trial Steering Committee (TSC) will be established to provide overall supervision of the trial, in
particular trial progress, adherence to protocol, patient safety and consideration of new information.
An independent chair will be appointed and all grant applicants will be members. The Committee
will meet every 6 months.

13.3 DATA MONITORING

Data will be monitored for quality and completeness by the central trials office. At least one attempt
will be made to recover data from incomplete forms; reminders will be sent to patients if postal
questionnaires are not returned on time. The CTRU will intermittently conduct source data
verification exercises on a sample of patients. In addition, the following issues will be monitored:
the use of adjuvant treatment and the standard management policy at the various hospitals, the time
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from consultation to MR scan and from consultation to surgery, and mastectomy rates due to patient
request.

13.4 CLINICAL GOVERNANCE ISSUES

To ensure responsibility and accountability for the overall quality of care received by patients during
the study period, clinical governance issues pertaining to all aspect of routine management will be
brought to the attention of the DMEC and, where applicable, to individual NHS Trusts.

13.5 QUALITY ASSURANCE STANDARDS

Quality assurance standards are already in place for surgery and X-ray mammography under the
auspices of the NHS BSP and these will be adhered to throughout the course of this study. Quality
assurance of MR imaging will be undertaken by sending a hard copy of each examination to the
CTRU which will be reviewed by experienced MR Radiologists (Professor L W Turnbull and Dr
Alan Coulthard) to ensure:

111) adherence to specified MR imaging protocols

iv) confirmation of reported morphological appearances
V) confirmation of type of signal intensity uptake curve
vi) accuracy of scoring.

Hard copy of all examinations must be retained for 15 years after the completion of the study.

14. ETHICAL CONSIDERATIONS

The trial will be performed in accordance with the recommendations guiding physicians in
biomedical research involving human subjects adopted by the 18th World Medical Assembly,
Helsinki, Finland, 1964, amended at the 48th World Medical Association General Assembly,
Republic of South Africa, 1996. The study will be submitted to and approved by a Multi-centre
Research Ethics Committee (MREC) and the Local Research Ethics Committee (LREC) for each
participating centre prior to entering patients into the study. The CTRU will provide the LREC with
a copy of the final protocol, patient information sheets and consent forms.

15. CONFIDENTIALITY

The CTRU and collaborative groups will collect patient data that includes some patient identifiers.
The latter are required to allow back-identification of patients for the purposes of data clarification
and clinical safety monitoring. Patient names will be collected with consent, on one occasion for the
purpose of the Quality of Life study. The CTRU and collaborative groups will comply with all
aspects of the Data Protection Act 1998. Any information which would allow individual patients or
clinicians to be identified will not be released into the public domain.

16. STATEMENT OF INDEMNITY

The COMICE Trial is funded by the NHS Health Technology Assessment programme, therefore
HSG(96)48 reference no. 2 applies.
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17. STUDY ORGANISATIONAL STRUCTURE

Clinical Trials Research Unit - The CTRU will be responsible for the provision of the
randomisation service and for the overall project management, data management, monitoring and
statistical analysis of the study.

Centre for Health Economics — The CHE will be responsible for the cost-effectiveness analysis
and the design of the relevant case report forms (CRFs).

Trial Steering Committee — The TSC will provide overall supervision of the trial, in particular trial
progress, adherence to protocol, patient safety and consideration of new information. An
independent chair will be appointed and all applicants will be members. The Committee will meet
every 6 months (see Appendix F).

Data Monitoring and Ethics Committee — The DMEC will review the safety and ethics of the
trial by reviewing interim data during recruitment.

External Project Team - The External Project Team will be responsible for the clinical set-up, on-
going management, promotion of the study and for the interpretation of results. The team will
comprise of a representative from each of the centres involved.

Research Nurses - The research nurses will be responsible for patient recruitment, obtaining
consent, randomisation, and co-ordination of all aspects of data collection.

Project Co-ordinator - The Project Co-ordinator will be directly responsible to the Principal
Investigator for liaison between: the Project Team, the External Project Team, the CTRU, the
Department of Finance at the University of Hull, and the NHS R&D National Co-ordinating Centre
for Health Technology Assessment.

Principal Investigator - The Principal Investigator will have overall responsibility for the design,
co-ordination and management of the study.

18. PUBLICATION POLICY

The success of the study depends upon the collaboration of all participants. For this reason, credit
for the main results will be given to all those who have collaborated in the study. Individual
participants must not publish data concerning their patients which is directly relevant to the
questions posed in the trial until the main results of the trial have been published.

Data will not be released prior to the end of the trial, for study publication or oral presentation
purposes, that might either “unblind’ the researchers or detrimentally affect the progress of the trial.

23



19. REFERENCES

Allen MJ, Thompson WD, Stuart RC, Gill PT, Walton EW, Karczenski K, Hoffman J, Peel AL
(1994). Management of non-palpable breast lesions detected mammographically. British Journal of
Surgery, 81: 543-545.

Ando Y, Fukatsu H, Ishigaki T, Endo T Mikazaki M (1997). Evaluation of breast cancer vascularity
using MR mammography. In proceedings of the 5™ International Society of Magnetic Resonance in
Medicine, Vancouver, Abstract No. 1045.

Balen FG, Hall-Craggs MA, Mumtaz H, Wilkinson I, Scheidau A (1997). MRI of invasive lobular
carcinoma of the breast. Proceedings of Radiology, Birmingham, May 1997, p51.

BASO Specialist Group Meeting. An audit of screen detected breast cancer for year of screening
April 1998 to May 1999. Birmingham 12 April 2000.

Berg W, Gilbreath PL (2000). Multicentric and multifocal cancer: Whole-breast US in preoperative
evaluation. Radiology, 214: 59-66.

Brady MJ, Cella D, Mo F, Bonami AE, Tulsky DS, Lloyd SR, Deasy S, Cobleigh M, Shiomoto G
(1997). Reliability and validity of the Functional Assessment of Cancer Therapy — Breast Quality of
Life Instrument. Journal of Clinical Oncology, 15: 974-986.

British National Formulary. London: British Medical Association and the Royal Pharmaceutical
Society of Great Britain. March 2000, Number 39.

Brown GW and Rutter M (1966). The measurement of family activities: a methodological study.
Human Relations, 19: 241-263.

Buckley DL, Kerslake RW, Blackband SJ, Horsman A (1994). Quantitative analysis of multi-slice
Gd-DTPA enhanced dynamic MR images using an automated simplex minimisation procedure.
Magnetic Resonance in Medicine, 32: 646-651.

Cella DF, Tulsky D, Gray G, Sarafian B, Linn E, Bonami A, Silberman M, Yellen SB, Winicour P,
Brannon J (1993). The Functional Assessment of Cancer Therapy Scale: development and
validation of the general measure. Journal of Clinical Oncology, 11: 570-579.

Davies PL, Staiger MJ, Harris KB, Ganott MA, Klementaviciene J, McCarthy KS, Tobon H (1996).
Breast cancer measurements with magnetic resonance imaging, ultrasonography and mammography.
Breast Cancer Research and Treatment, 37: 1-9.

Department of Health. Policy Appraisal and Health. London: Department of Health, 1995.

Deutch BM, Merchant TE, Scwartz LH, Powell CM, Liberman I, Dershaw DD (1993). Local
staging of breast cancer by using MR imaging (abstr.) Radiology, 189 (P): 301.

24



Douek M, Vaidya JS, Lakhani SR, Hall-Craggs MA, Baum M, Taylor I. Can magnetic resonance
imaging help elucidate natural history in breast cancer multi-centricity? (1998). Lancet, 351: 801-
802.

Egan JF, Sayler CB, Goodman MJ (1976). A technique for localizing occult breast lesions. Ca: a
Cancer Journal for Clinicians, 26:32-37.

Esserman L, Hylton N, Yassa L, Barclay J, Frankel S, Sickles E (1999). Utility of magnetic
resonance imaging in the management of breast cancer: Evidence for improved preoperative staging.
Journal of Clinical Oncology, 17: 110-119.

EuroQuol Group, (1990). EuroQol — a new facility for the measurement of health-related quality of
life. Health Policy, 16:199-208.

Fischer U, Kopka L, Grabbe E (1999). Breast carcinoma: Effect of preoperative contrast-enhanced
MR imaging on the therapeutic approach. Radiology, 213: 881-888.

Fischer U, von Heyden D, Vosshenrich R, Vieweg I, Grabbe E (1993). Signalverhalten maligner und
benigner lasionen in der dynamischen 2D-MRT der mamma. ROFU — Fortschritte auf dem Gebiete
der Rontgenstrahlen und der Neuen Bildgebenden Verfahren, 158: 287-292. 34.

Fischer U, Vosshenrich R, Kopka M, von Heyden D, Oestmann JW, Grabbe EH (1994).
Preoperative MR mammography in patients with breast cancer: impact on therapy (abstr.)
Radiology, 193(P): 121.

Fisher ER, Anderson S, Redmond C, Fisher B. Ipsilateral breast tumour recurrence and survival
following lumpectomy and irradiation: pathological findings from NSABP protocol B-06 (1992).
Seminars in Surgical Oncology, 8: 161-66.

Gilbert FJ, Cordiner CM, Affleck IR, Hood DB, Mathieson D, Walker LG (1998). Breast
screening: the psychological costs of false positive recall in women with and without a history of
breast cancer. European Journal of Cancer, 34: 2010-2014.

Gold MR, Siegel JE, Russell LB, Weinstein MC (1996). Cost-Effectiveness Analysis in Health and
Medicine. New York: Oxford University Press.

Gribbestad IS, Nilsen G, Fjosne HE, Kvinnsland S, Haugen OA, Rinck PA (1994). Comparative
signal intensity measurements in dynamic gadolinium-enhanced MR mammography. Journal of
Magnetic Resonance Imaging, 4: 477-480.

Harms SE, Flamig DP, Hesley KL, Meiches MD, Jensen RA, Evans WP, Savino DA, Wells
RV(1993). MR imaging of the breast with rotating delivery of excitation off resonance: Clinical
experience with pathological correlation. Radiology, 187: 493-501.

Hartsell WF, Recine DC, Griem KL, Cobleigh MA, Witt TR, Murthy AK (1994). Should
multicentric disease be an absolute contra-indication to the use of breast-conserving therapy?
International Journal of Radiation Oncology, Biology, Physics, 30: 49-53.

25



Hermann G, Janus C, Lesnick G (1983). Percutaneous localization of nonpalpable breast lesions.
Breast, 1: 4-6.

Holland R, Veling SHJ, Mravunav M, Hendricks JHCL (1985). Histological multi-focality of Tis,
T1-1 breast carcinomas: implications for clinical trials of breast conserving surgery. Cancer, 56:
979-90.

Hopwood P, Howell A, Maguire P (1991). Screening for psychiatric morbidity in patients with
advanced breast cancer: validation of two self-report questionnaires. British Journal of Cancer, 64:
353-356.

Hulka CA, Smith BL Sgroi DC, Tan L, Edminster WB, Semple JP, Campbell T, Kopans DB, Brady
TJ, Weisskoff RM (1995). Benign and malignant breast lesions: differentiation with echo-planar
MR imaging. Radiology, 197: 33-38.

Ibbotson T, Maguire P, Selby P, Priestman T, Wallace L (1994). Screening for anxiety and
depression in cancer patients: the effects of disease and treatment. European Journal of Cancer,
33A: 37-40.

Jackman RJ, Marzoni FA (1997). Needle-localized breast biopsy: Why do we fail? Radiology, 204:
677-684.

Kaiser WA, Zeitler E (1989). MR imaging of the breast: fast imaging sequences with and without
Gd-DTPA — preliminiary observations. Radiology, 170: 681-686.

Kind P (1996). The EuroQoL instrument: an index of health-related quality of life. In: Spilker, B,
Quality of Life and Pharmacoeconomics in Clinical Trials, Philadelphia: Lippincott-Raven.

Knowles AJ, Issa B, Burton S, Liney GP, Gibbs P, Turnbull LW (1998). Classification of benign
and malignant disease by neural network analysis of dynamic imaging. Proceedings of Radiology,
1400, p&3.

Kramer S, Doéinghaus K, Schulz-Wendtland R, Lang N, Bautz W (1997). The role of MR-
mammography in the diagnosis of multicentricity in breast cancer. Proceedings of Radiology,
Birmingham, May 1997, p51.

Kuhl CK, Mielcareck P, Klaschik S, Leutner C, Wardelmann E, Gieseke J, Schild HH (1999).
Dynamic breast MR imaging: Are signal intensity time course data useful for differential diagnosis

of enhancing lesions? Radiology, 211: 101-110.

Kurtz JM (1996). How to predict the risk of local relapse in the preserved breast? Recent Results
Cancer Research, 140: 263-272.

Kurtz JM, Jacquemier J, Amalric R, Brandone H, Ayme Y, Hans D, Bressac C, Spitalier JM (1990).
Breast-conserving therapy for macroscopic multiple cancers. Annals of Surgery, 212: 38-44.

26



Leopold KA, Recht A, Schnitt SJ, Connolly JL, Rose MA, Silver B, Harris JR (1989). Results of
conservative surgery and radiation therapy for multiple synchronous cancers of one breast.
International Journal of Radiation Oncology, Biology, Physics, 16: 11-16.

Lin DY, Feuer EJ, Etzioni R, Wax Y (1997). Estimating medical costs from incomplete follow-up
data. Biometrics, 53: 419-434,

Liney G, Turnbull LW (1999). Assessment of several quantitative measurements of dynamic
contrast enhanced MRI in the differentiation of primary breast tumours. Journal of Diagnostic
Radiography and Imaging, 2: 81-87.

Machin D, Campbell MJ, Fayers PM, Pinol APY (1997). Sample size tables for clinical studies.
Second edition. Blackwell Science, Oxford.

Netten A, Dennett J, Knight J (1999). Unit Costs of Health and Social Care. Canterbury: PSSRU,
University of Kent.

Norton LW, Zeligman BE, Pearlman NW (1988). Accuracy and cost of needle localization breast
biopsy. Archives of Surgery, 123: 947-950.

Orel SG, Schnall M.D, Powell C.M, Hochman MG, Solin LJ, Fowble BL, Torosian MH, Rosato EF
(1995). Staging of suspected breast cancer: Effect of MR imaging and MR-guided biopsy.
Radiology, 196: 115-122.

Razavi D, Delvaux N, Farvacques C, Robaye E (1990). Screening for adjustment disorders and
major depressive disorders in cancer in-patients. British Journal of Psychiatry, 156: 79-83.

Royal College of Pathologists (2000). Minimum dataset for breast cancer histopathology reports.

Sacchini V. Multi-centricity and recurrence of breast cancer (Author’s reply 1997). Lancet, 349:
208.

Sonnenberg FA, Beck JR (1993). Markov models in medical decision making. Medical Decision
Making, 13: 322-338.

Tan JE, Orel SG, Schnall MD, Schultz DJ, Solin LJ (1999). Role of magnetic resonance imaging
and magnetic resonance imaging-guided surgery in the evaluation of patients with early-stage breast

cancer for breast conserving treatment. American Journal of Clinical Oncology — Cancer Clinical
Trials, 22: 414-418.

Vaidya JS, Vyass JJ, Chinoy RF, Merchant NH, Sharma OP, Mittra [. Multi-centricity of breast
cancer: whole organ analysis and clinical implications (1996). British Journal of Cancer, 74: 820-

24.

Van Hout BA, Al MJ, Gordon GS, Rutten FFH (1994). Costs, effects and c/e-ratios alongside a
clinical trial. Health Economics, 3: 309-319.

27



Walker LG, Cordiner CM, Gilbert FJ, Needham G, Deans HE, Affleck IR, Hood DB, Mathieson D,
Ah-See AK, Eremin O (1994). How distressing is attendance for routine breast screening? Psycho-
Oncology, 3: 299-304.

Walker LG, McKay E, Booth M, Crawford D, Davidson MI, Hunter D, Thomson N (1987). Multi-
disciplinary Assessment of Pre-school Handicapped Children: Pathways, Professionals and Parents.
(Pp iii + 109), University of Aberdeen, Aberdeen, ISBN 0 9513066 0 X.

Walker LG, Thomson N, Lindsay WR (1984). Assessing family relationships: a multi-method,
multi-situational approach. British Journal of Psychiatry, 144: 383-394.

Walker LG, Walker MB, Anderson J, Whittaker T, Simpson E, Smith IC, Heys SD, Hutcheon AW,
Sarkar TK, Ah-See AK, Eggleton SPH, Eremin O (1999). Is quality of life better during primary
CVAP or docetaxel chemotherapy? Psycho-Oncology, 8: 12.

Whitney WS, Herfkens RJ, Silverman J, Ikeda D, Brumbaugh J, Jeffreys S (1993). Gadolinium-
enhanced spectral-spatial MR imaging for evaluation of breast carcinoma (abstr.) Radiology, 189
(P): 136.

Zigmond AS, Snaith RP (1983). The Hospital Anxiety and Depression Scale. Acta Psychiatrica
Scandinavica, 67: 361-370.

28



APPENDIX A GLOSSARY OF TERMS

BIRADS breast imaging reporting and data system

CTRU Clinical Trials Research Unit

DCE-MRI dynamic contrast-enhanced magnetic resonance imaging
FACT-B Functional Assessment of Cancer Therapy-Breast
FNAC fine needle aspiration cytology

HADS Hospital Anxiety and Depression Scale

MRI magnetic resonance imaging

NHS BSP National Health Service Breast Screening Programme
QALYs quality life adjusted years

WLE wide local excision
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APPENDIX B PATIENT INFORMATION SHEET
Version 2, February 2004
(Form to be on headed paper)

COMICE : A study to compare the effectiveness of magnetic resonance
imaging (MRI) in breast cancer

INFORMATION SHEET FOR STUDY PARTICIPANTS

You are being invited to take part in a research study. Before you decide, it is important for you to
understand why the research is being done and what it will involve. Please take time to read the
following information carefully. If anything is not clear or you would like more information, please ask
your consultant or one of the members of the team. Thank you for reading this.

What is the purpose of this study?

The usual investigations for women with breast disease are X-ray mammography, ultrasound and
fine needle aspiration/ core biopsy. Occasionally these tests may not detect the full extent of disease
and some women require a second operation to ensure that all disease is removed. A new breast
imaging method is now available: magnetic resonance imaging (MRI). The aim of this study is to
see if MRI can provide additional information about the disease compared with X-ray
mammography and ultrasound alone, and as a result reduce the number of women requiring a second
operation. The full impact of this technique on the women’s lives and on the NHS will be assessed.

Why have I been chosen?

You have been invited to take part in this study because you are scheduled to have an operation (a
wide local excision) for breast cancer. The study will involve 1840 women from several hospitals in
the UK.

Do I have to take part?

No, it is up to you to decide whether or not to take part. If you do decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to take part
you are still free to withdraw at any time without giving a reason. The standard of care you receive
will not be affected if you withdraw from the study at any time, or decide not to take part.

What will happen to me if I agree to take part?

If you decide to take part, you will be randomised either to have an MR scan or to receive no extra
investigations. This decision will be made randomly by a computer, i.e. by chance. Half of the
women will have no MR scan, half will have an MR scan, and the groups will then be compared.
The randomisation will be performed centrally by computer and not by your Breast Surgeon. If you
are to have no further investigations, you will proceed as planned to surgery. If you are allocated to
have an MRI scan, this will be carried out before your operation. The appointment will be organised
so that your planned surgery is not delayed. MR scanning may detect abnormalities that are not
detected by X-ray mammography or ultrasound. The results of the scan will be discussed at a multi-
disciplinary team meeting. Any suspicious areas identified by the MR scan will be further
investigated by needle biopsy. If the results of this are positive, your Consultant Surgeon will
discuss this with you. However, it is possible that these abnormalities may subsequently be found to
be of no importance, and you will have the operation originally planned.



What does the MR scan involve?

If you are allocated to have an MR scan, both breasts will be examined in addition to the tests that
have already been performed. During the scan you will be asked to lie comfortably on your stomach
on a special couch, which passes through the MR scanning machine. Throughout the scan you will
be able to see out of the machine into the scanning room. You will be able to talk to a radiographer
at all times via a two-way intercom system. Before the scan a small needle will be placed in a vein in
the back of your hand or in your arm. A dye will be injected through the needle during the MR scan.
This is routinely used for this type of examination and causes very few problems, mostly mild
allergic type reactions. During the scan you will hear knocking noises as the pictures are taken. The
MR scan takes between 30 - 45 minutes. A relative or friend may come in to the scan room with
you.

What are the side-effects of the MR scan?

Our radiographers will check that you do not have any conditions such as pieces of metal in your
body that may cause problems during an MR scan. The dye injected during the scan is associated
with very few problems, the most common being slight pain at the site of injection and mild allergic-
type reaction, for example skin rash.

What are the possible disadvantages and risks of taking part?

It is possible that the MR scan may show abnormalities that are later found to be of no importance,
and as a result you would have undergone unnecessary additional tests (needle biopsy). There is also
a small chance that the MR findings will suggest that more extensive surgery should be performed
than is actually necessary.

What are the possible benefits of taking part?

Your planned operation is a wide local excision. For some women, the pathology findings from this
surgery show that a second operation is required. We hope that the MR scans will provide additional
information to show which patients require more extensive surgery before the operation is carried
out, to prevent a second operation.

What if something goes wrong?

If you are harmed by taking part in this study, there are no special compensation arrangements. If
you are harmed due to someone’s negligence, then you may have grounds for a legal action, but you
may have to pay for it. Regardless of this, if you wish to complain, or have any concerns about any
aspect of the way you have been approached or treated during this study, the normal National Health
Service complaints mechanisms should be available to you. Information about patient rights,
research-related questions and research-related injury can be obtained from the Local Patients Action
Teams or the charity CancerBACUP.

Will the information obtained in the study be confidential?

All information collected about you for this study will be kept strictly confidential. This information
will be securely stored at the COMICE Study Offices on paper and electronically under the
provision of the 1998 Data Protection Act. Anything you say will be treated in confidence, no
names will be mentioned in any report of the study, and care will be taken so that individuals cannot
identify you from details in reports from the results of the study. Only appropriately-qualified
members of the COMICE research team may confidentially review your medical records. This is to
ensure that the study is carried out to the highest possible scientific standards. In order to be able to
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check your notes we will need to hold some information, such as your date of birth and hospital
number, so that we can identify your notes accordingly.

What other information will be collected in the study?

With your agreement, information will be obtained about any medication you are currently taking,
the findings from X-ray mammography and ultrasound, the type of operation carried out, the
pathology findings from the tissue removed, and your post-operative recovery. If you agree to take
part in the Quality of Life study, you will be asked to fill out 4 short questionnaires at baseline, 8
weeks after randomisation, and 6 months and 12 months after your operation to find out how you
feel. Another short questionnaire will be given to you if any further problems develop. In order to
send these to you we will need to collect your full name and address. We may also contact you in 12
months time to ask you if you would take part in a more detailed interview about your treatment and
how you have been feeling. We would contact you nearer the time and give you a separate
information sheet for this part of the study.

Can I withdraw from the study at any time?
You are free to refuse to join the study and may withdraw at any time or choose not to answer
certain questions.

Will anyone else be told about my participation in this study?
We will inform your GP that you are helping with this study, unless you ask us not to. Your name
will not be disclosed outside of the Study Offices or GP surgery.

What will happen to the results of the study?

The results of this study will be published in a medical journal approximately 12 months after the
last patient has been entered. The results will also be available in 2006 on the following web site:
http://www.hta.nhsweb.nhs.uk.

Who is organising and funding the research?

This study is being conducted in co-operation with the Clinical Trials Research Unit at the
University of Leeds, and the Centre for Health Economics at the University of York. It is funded by
the National Health Service Research and Development Programme for Health Technology
Assessment.

The study has been approved by the North-West Multi-centre Research Ethics Committee.

Contact for further information
If you have problems or questions, please do not hesitate to get in touch. Please use one of the
following contact numbers:

Thank you for considering this study.
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APPENDIX C PATIENT CONSENT FORM
Version 3, February 2004
(Form to be on headed paper)

Study Number:

PATIENT CONSENT FORM

Title of Project: COMICE Trial - Examining the comparative effectiveness of contrast-
enhanced high field MRI in women scheduled for wide local excision

Research Nurse:

I confirm that I have read and understand the information sheet dated ..............ccccee.... (version

......... ) for the above study and have had the opportunity to ask questions.

I understand that my participation is voluntary and that I am free to withdraw at any time,

without giving any reason, without my medical care or legal rights being affected.

I understand that sections of any of my medical notes may be looked at by responsible
individuals from the research staff or from regulatory authorities where it is relevant to my

taking part in research; I give permission for these individuals to have access to my records.

I understand that my medical data will be collected for this study and may be used to help
develop new research, and that data protection regulations will be observed and strict

confidentiality maintained.

I consent to donation of surplus tissue left over from my breast surgery, that is not required for

diagnosis and treatment, to be used for laboratory research into breast disease.

I consent to the storage, including electronic, of personal information for the purposes of this
study. I understand that any information that could identify me will be kept strictly confidential

and that no personal information will be included in the study report or other publication.

I agree to take part in the above study.

Name of Patient Date Signature

Name of Researcher taking consent Date Signature
1 for patient; 1 for CTRU; 1 to be kept with hospital notes

Please initial
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APPENDIX D PATIENT INFORMATION SHEET FOR NON-SCHEDULED INTERVIEWS
Version 1, June 2001

(Form to be on headed paper)

Study Number:
PATIENT INFORMATION SHEET 2

Title of Project: COMICE Well-Being Study
Name of Researcher:

This sheet is an additional information sheet for the COMICE study in which you already
participating. In order to obtain information about how ladies feel following their treatment,
we are asking a sample of participants to take part in a telephone interview with a trained
researcher. If you are willing to take part in this part of the study, a researcher will talk to
you about how your diagnosis and treatment has affected your feelings. The researcher will
need to talk to you for about 10-20 minutes over the telephone at a time convenient to you.
The interview would be recorded on audiotape to allow the interviewer to play back the
interview and take accurate notes. The recording would only be available to the research
staff and would be destroyed at the end of the study. Your responses would not be fed back
or reported in any way that could identify you as an individual.

If you are happy to take part in this part of the study, you will be asked to sign a consent form
to show that you understand what is involved. We wish to emphasise that you do not have to
take part in this study. If you decide not to participate, your treatment will not be affected in
any way.

Contact for further information
If you have problems or questions, please do not hesitate to get in touch. Please use one of
the following contact numbers:

Thank you for considering this study.
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APPENDIX E PATIENT CONSENT FORM
Version 2, February 2004
(Form to be on headed paper)

Study Number:

PATIENT CONSENT FORM 2

Title of Project: COMICE Well-Being Study

Research Nurse:

1. I confirm that I have read and understand the information sheet dated ............................

(version ............ ) for the above study and have had the opportunity to ask questions.

2. T understand that my participation is voluntary and that I am free to withdraw at any time,

without giving any reason, without my medical care or legal rights being affected.

3. T understand that my information will be recorded on audio-tape for this study and that

data protection regulations will be observed and strict confidentiality maintained.

4. T agree to take part in the above study.

Name of Patient Date Signature

Name of Researcher taking consent Date Signature

1 for patient; 1 for CTRU; 1 to be kept with hospital notes
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APPENDIX F TRIAL STEERING COMMITTEE TERMS OF REFERENCE

The terms of reference of the Trial Steering Committee are as follows:
1. To provide overall supervision of the trial.

2. To monitor and supervise the progress of the trial towards its overall objectives,
adherence to the protocol and patient accrual within the set time frame.

3. To review at regular intervals relevant information from other sources (e.g. other related
trials), and recommend appropriate action (e.g. changes to trial protocol, stopping or
extending the trial).

4. To recommend appropriate action in light of points 1, 2 and 3, to ensure that the rights,

safety and well-being of the trial participants are the most important considerations and
prevail over the interests of science and society.
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APPENDIX G DATA MONITORING AND ETHICS COMMITTEE TERMS OF REFERENCE

The terms of reference of the Data Monitoring and Ethics Committee are as follows:
1. To determine if additional interim analyses of trial data should be undertaken.

2. To consider the data from interim analyses, unblinded if considered appropriate, plus any
additional safety issues for the trial and relevant information from other sources.

3. In the light of 2., and ensuring that ethical considerations are of prime importance, to report
(following each DMEC meeting) to the Trial Steering Committee and to recommend on the

continuation of the trial.

4. To consider any requests for release of interim trial data and to make recommendations to the
TSC on the advisability of this.

5. In the event of further funding being required, to provide to the TSC appropriate information
and advice on the data gathered to date that will not jeopardise the integrity of the study.
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APPENDIX H INVESTIGATOR TERMS OF REFERENCE

1.

10.

The CTRU will be responsible for the day-to-day management of the study which includes
randomisation, data management, data monitoring, data validation and statistical analysis.

The investigator agrees to carry out the study in accordance with the most recent MREC-
approved study protocol.

The study can commence in the investigator’s hospital once Local Research Ethics Committee
(LREC) approval is given by the relevant local committee. The investigator will keep the CTRU
fully informed as to the progress of any such requests for approval to the LREC and will provide
a copy of the approval letter once received.

The recruitment of patients is to be carried out strictly in accordance with the inclusion and
exclusion criteria as defined in the protocol. The investigator is responsible for ensuring that
written informed consent is obtained for all patients prior to randomisation into the COMICE
trial.

The investigator must provide the CTRU with a list of their staff members authorised to sign
CTRU-approved case report forms, together with a sample of each authorised signature. The
investigator must also ensure that the CTRU are kept informed of all staff changes and provide
samples of authorised signatures for all new staff.

The investigator must ensure that all data collection forms are completed at the correct times and
forwarded to the CTRU within one month of the timing of assessment. If this commitment is
not met, the CTRU may not be able to deliver the trial results on time.

The investigator must ensure that all data collection forms are only completed by or amended by
authorised signatories, that all forms are signed and dated and that all amendments are initialled
and dated by authorised signatories.

To avoid unnecessary data chasing, the investigator agrees that where data are missing or
inaccurate and only where additional supporting evidence exists to complete the missing data or
amend inaccuracies, senior CTRU staff may complete data collection forms on behalf of the
investigator. The CTRU agrees to only make such amendments where there is no doubt about
the validity of an amendment, and to initial and date all amendments. For example, i) where an
eligibility question regarding age has not been answered and the Date of Birth and Date of
Randomisation are given, senior CTRU staff may answer the question on the basis of calculated
age at randomisation. ii1) Where a blood sample date has not been entered, but a copy of the
laboratory report has been received by the CTRU, CTRU staff may transfer the date to the data
collection form, with a note to say where the data came from.

Individual investigators must not publish data concerning their patients which is directly
relevant to the questions posed in the study until the main results of the study have been
published and then only with prior consent from the CTRU.

The investigator and the CTRU agree to conduct the study in accordance with the Data
Protection Act 1998.

38



11. The investigator agrees that the local Cancer Registry can be contacted to release data about
his/her patients to monitor patient representativeness in the trial.
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APPENDIXI GP LETTER

Version 3, April 2005

GP Letter

Notification of patient entry into the COMICE Trial
Dear DI ..coooniiiiiee e
Patient Name ..........coooeeiiiiiiii e

The above-named patient from your practice has consented to enter a randomised controlled
trial to evaluate the comparative effectiveness of magnetic resonance imaging in women
scheduled for a wide local excision following X-ray mammography, ultrasound and needle
biopsy for breast cancer (the COMICE Trial). The trial is funded by the NHS Health
Technology Assessment Programme, and the Principal Investigator is Professor Lindsay
Turnbull from Hull Royal Infirmary.

The patient has been given the information leaflet (a copy of which is attached) and is aware that
she can withdraw from the study at any time without giving a reason.

Data collection forms are to be completed by the consultant or a member of his/her team from entry
into the study for five years. Follow-up will be organised by the trial team and should not entail any
additional workload for you. The women involved in the trial are being asked to complete quality of
life questionnaires pre-randomisation, and then eight weeks post randomisation, and six and 12
months post initial surgery, which will be sent to their home address for completion.

If you require any further details about this study, please do not hesitate to contact the Trial Co-
ordinators, Catherine Olivier or Birgit Kindermann at:

Clinical Trials Research Unit
17 Springfield Mount

Leeds

LS2 ONG

Tel: 0113 343 1494/1482
Fax: 0113343 1471

Yours sincerely

On behalf of Mr X, Consultant Breast Surgeon
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	The primary objective of the study will be to evaluate the role of MR imaging with respect to: 

	 
	 
	iii) Scoring system: A combined score (time signal intensity curve pattern and morphological information) of 2 or more should be considered suspicious of malignancy, 1 an equivocal result, and a score of 0 will equal a normal/ benign result.  Each lesion demonstrated should be considered independently.   
	 

	Following MR imaging, the surgical management will be reviewed by the multidisciplinary team.  A change to the proposed surgical management will be recorded by the named consultant breast surgeon as either: 
	- no action 
	- extended wide local excision 
	- conversion to mastectomy/quandrantectomy 
	- conversion to primary chemotherapy. 
	 

	 
	 
	Research Nurses - The research nurses will be responsible for patient recruitment, obtaining consent, randomisation, and co-ordination of all aspects of data collection. 
	BIRADS
	CTRU
	DCE-MRI
	            
	            





