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5. Summary
TARGIT-Boost is an international randomised clinical trial designed to test the hypothesis that the
tumour bed boost delivered as a single dose of targeted intraoperative radiotherapy (TARGIT-B) is
superior to the conventional course of external beam radiotherapy boost (EBRT-Boost), especially
in women with high risk of local recurrence. It is a pragmatic trial in which each participating centre
can use the local predefined inclusion/exclusion criteria for entry into the trial. Only centres with
access to the Intrabeam® (Carl Zeiss) are eligible to enter patients into the trial.
Eligible patients are those with a higher risk of local recurrence after breast conserving surgery.
After giving consent patients are randomised to either TARGIT Boost or EBRT Boost. All patients
will receive whole breast EBRT. They may receive any other adjuvant treatments as deemed
necessary. The protocol recommends that patients be followed at six monthly intervals for three
years and then annually.
The primary endpoint is ipsilateral breast recurrence rate. Secondary endpoints are relapse-free
survival, site of recurrence, overall survival (breast-cancer specific and non-breast cancer deaths)
patient satisfaction and quality of life. Cosmetic outcome, health economics, cardiopulmonary
toxicity, patient satisfaction and patient preference will discussed in separate subprotocols.
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6. Background

Patients receiving breast conservation surgery benefit from radiotherapy to the whole breast (1) as
well as a tumour bed boost. Although the absolute benefit is higher in absolute terms in younger
women, they still have a high recurrence rate (e.g., 8.7% and 13.5% for those <50 years
and <40years respectively in the EORTC study (2)). The reasons for this could be an inherent
resistance to radiotherapy but the following issues need attention:
Geographical miss: Targeting the boost dose to the tumour bed can be difficult; the use of
ultrasound or clips may help but it is not universal and with increasing use of oncoplastic surgery,
the configuration of the tumour bed can become completely distorted. Thus in many cases the
potential benefit of the boost may be reduced (3).
Temporal miss: Our translational work found that surgical wound fluid stimulates proliferation,
migration and invasion. This stimulation of cancer cells by the normal response to wounding may
contribute to local recurrence, especially in younger women who may evolutionarily mount a
stronger response to wound healing. Interestingly, this effect is abrogated by targeted intraoperative
radiotherapy (TARGIT) which utilises a window of opportunity that has always been missed by
traditional radiotherapy, through the novel effect of radiotherapy on tumour microenvironment (4).
Addition of this effect to the tumouricidal effect of radiotherapy may significantly improve
outcomes.
Models: Our mathematical models (5,6) as well as the recent START trials (7) support the concept
that a shorter well-targeted higher dose of radiotherapy may have a higher than expected
radiobiological effect without jeopardising normal tissues.
Phase 2 data: Since 1998, we have been treating patients undergoing breast conserving surgery with
TARGIT (8,9): a single fraction of radiotherapy (~20Gy) is delivered to the tumour bed, avoiding
the risk of a geographical or a temporal miss. The phase II study started in 1998 found the technique
to be feasible and safe and the early results were encouraging (8,10). We recently reported (11) and
published (12) the long term data at the median follow up of 5 years (maximum 10 years) and found
a local recurrence rate (1.73% (SE 0.77) that was half of the expected from the cohort. Our results
appear superior to those seen in the boosted patients in the EORTC study (4.3%) and the START-B
study (2.8%) despite a higher node positivity (29%). Furthermore, in this study, women younger
than 50 years had a 5-year Kaplan-Meier recurrence rate of 2.1% (standard error 1.5), compared
with 6.9% in the EORTC study (2, 13).
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Whether this technique is adequate as the only radiotherapy given is being tested in an international
randomised controlled non-inferiority trial across 30 centres in patients at low risk of recurrence in
the TARGIT-A trial (HTA funded Ref: 07/60/49)). With the approval of the Trial Steering
Committee (TSC) and the prompting of Data Monitoring Committee (DMC) the data from this trial
(n=2232) was analysed and presented at the 2010 ASCO meeting and simultaneously fast-tracked
and published online-first in The Lancet on 5 June and subsequently published in print (14). Our
results found that the TARGIT approach was non-inferior in terms of local recurrence at 4 years and
the conclusion was that in selected patients a single dose of radiotherapy delivered at the time of
surgery should be considered as an alternative to several weeks of whole breast external beam
radiotherapy. We continued accrual in this trial and closed it in June 2012 with accrual of 3451, and
updated analysis with first analysis of survival presented in December 2012.
Ultimately our vision is to develop a risk-adjusted strategy for radiotherapy, rather than a one-sizefits-all approach, so that women with lower risk can be treated with only a single dose of
radiotherapy (TARGIT-Alone) at the time of lumpectomy while younger women and those at high
risk of recurrence can be given their tumour bed boost at the time of operation, accurately targeted
and timely, followed by additional whole breast radiotherapy (TARGIT-Boost).
The quality of local control in postmenopausal women is now excellent. This is attributable to
earlier diagnosis of smaller tumours due to widespread use of screening mammography, meticulous
attention to margins, well planned delivery of postoperative radiotherapy to most patients and
finally, the use the more effective systemic therapy viz., aromatase inhibitors.
There is a significant subgroup of women undergoing breast conserving surgery in whom a high
risk of local recurrence (8-13%) remains despite having the current gold-standard treatment (2, 13).
These are mainly women younger than 45 and those with high risk features such as high grade and
lymphovascular invasion. We believe that this could partly be attributed to events in the perioperative period.
With better systemic treatment, the outcome of these younger women is better than ever and we
believe that it should not be jeopardised by poorer local control. In the Oxford Overview, it was
found that for every 4 local recurrences prevented at 5 years, 1 life would be saved at 15 years. This
4:1 ratio was in the era before the use of systemic therapy. It has been suggested (Jay Harris, St
Gallen 2009) that with better systemic therapy there will be better local control, but the ratio may
also be less than 4:1 such as 2:1 or 1:1. This means that there is an imperative that we keep local
recurrence to the minimum as a 2.74% reduction in local recurrence may reduce mortality at least
0.7% - an absolute amount that may be worthwhile particularly when it also saves 5 days of external
boost treatment.
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We believe that we now in a position to test in a randomised controlled clinical trial whether giving
a TARGIT–Boost achieves superior local control compared with EBRT. This is backed by a robust
conceptual framework (avoiding geographical and temporal miss), mathematical models, and long
term pilot data.
We first proposed this study in 2005. Since then the (IMPORT- High) study is being planned in the
UK to test whether a higher tumour bed dose reduces local recurrence in high risk patients.
However, our study is unique in terms of the localisation and timing of delivery of tumour bed
boost and may achieve a better tumour control because of the reasons explained above. The Milan
group is now planning to test whether intraoperative boost using the ELIOT technique may yield
superior outcome. The ELIOT technique could in theory suffer from the problem that the high dose
of radiotherapy (20Gy) is delivered in a very short time (2-4 minutes) and the long term cosmetic or
toxicity of such an approach is not yet known. The longer duration (25-30 min) of radiotherapy
during the TARGIT intra-operative procedure, in theory, would allow for repair of DNA damage by
normal tissues (but not tumour cells), thus reducing long term toxicity. This theoretical concept has
been vindicated by our long term toxicity and local recurrence outcome data. Hence the TARGIT-B
trial remains unique and will address a very important question and could potentially provide a
better clinical outcome.
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7. Trial objectives and purpose
This is a randomised controlled trial that compares two treatments in patients with early breast
cancer who have undergone local excision of a breast cancer and face a relatively higher risk of
local recurrence. The conventional policy for such a patient is to receive radiation boost to the
tumour bed delivered by external beam radiotherapy (EBRT) in addition to whole breast EBRT
according to local treatment guidelines. The experimental policy is to give targeted intra-operative
radiotherapy (TARGIT-Boost) in a single dose to substitute for the usual boost dose.
In some patients (up to 10% of the study population) the high risk of local recurrence would be
recognised after histopathological examination of the primary tumour (e.g., positive margins) and
the patient could be recruited in the study at this stage. In these patients, the TARGIT boost should
be delivered as a second procedure (e.g. after re-excision of margins) within 30 days of the primary
surgery.
Primary Objective: To evaluate whether a tumour bed boost in the form of a single fraction of
radiotherapy given intra-operatively and targeted to the tissues at the highest risk of local recurrence
is superior (in terms of local tumour control) to standard post-operative external beam radiotherapy
boost, after breast conserving surgery in women undergoing breast conserving therapy who have a
higher risk of local recurrence.
Secondary Objectives: To compare the treatment arms with respect to site of relapse within the
breast; relapse-free survival and overall survival (breast cancer and non-breast cancer deaths –such
as cardiac and other cancers), local toxicity/morbidity and quality of life.
Separate sub-protocols, not included in this protocol, will address other endpoints, including
cosmetic outcome, cardiopulmonary toxicity, health economics, patient satisfaction and patient
preference. These sub-protocols will be subject to their own sponsorship and regulatory reviews.
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8. Study design
Core Protocol: This pragmatic, parallel group, superiority randomised trial is designed to directly
compare the outcome, primarily in terms of local control, of two approaches of adjuvant
radiotherapy.
Patients selected for breast-conserving surgery who are considered to have a high risk of local
recurrence are eligible to participate in the trial once they have received information and given their
consent.
Individual centres may choose to recruit only a subset of patients eligible as per the entry and
management criteria given in the protocol; for example some centres may decide not to enter
patients who require a second procedure solely to give the TARGIT-boost. These policies are to be
documented in advance and all trial patients treated according to this pre-declared policy. The
study will be analysed under an ‘intention to treat policy’ (ITT) with stratified analyses performed.
Randomisation will be stratified firstly according to participating site; then the patients will be
randomised into the trial in one of two strata; the rationale for each is given below.
Stratum 1 – Pre Pathology Entry: This stratum allows entry of patients who are suitable, (or have
been rendered suitable by neoadjuvant systemic therapy) to be treated by breast conserving therapy
and who are expected to have a high risk of local recurrence, (young age, grade III histology,
lymphovascular invasion, grossly involved axillary nodes, etc.), or risk of recurrence in other
quadrants of the breast such as extensive intraduct component (EIC) or lobular carcinoma.
Preferably, tumours should not be more than 4 cm in size, as the largest applicator size is 5cm.
Patient consent is sought and randomisation is carried out prior to the surgical removal of the
tumour. After wide local excision of the tumour, a tumour bed boost is delivered using the
Intrabeam system as described previously in the patients who are randomised to TARGIT Boost.
Those randomised to EBRT boost will have this boost delivered by conventional External Beam
Radiation Therapy (EBRT).
Stratum 2 – Post Pathology Entry: Patients could be randomised for entry to the trial after the
pathological characteristics the tumour has been reported, after the initial wide local
excision. Many of these patients will need to have a second operation in any case- for example for
re-excision of margins or for completion of axillary clearance after a positive sentinel node biopsy
on definitive histology. However, the disadvantage for a few of these patients is that they must have
a second surgery which they would not have otherwise needed. This is unlikely to be the way the
Intrabeam is used in the majority of cases. Including these patients will allow an assessment of the
local control obtained in very poor prognosis patients. This strategy also allows for the entry of
TARGIT B Protocol v2..0
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patients who have already received the first surgery at a centre that does not have the Intrabeam
system.
Most patients who require treatment for a metachronous breast cancer are excluded from entry to
trials of local treatment. Although there are good reasons for this, later development of recurrence
cannot be ascribed to the first or second breast tumour for instance, they do need to be treated and
intraoperative treatment may be particularly suitable. The trial will only assess these patients for
ipsilateral local control and their data will be censored for other endpoint assessments and for the
sake of analysis they will be added to either stratum 1 or 2 as per the timing of delivery of
intraoperative radiotherapy.
Trial Schema -

TARGIT B Protocol v2..0

Page 13 of 44

Outcome measures:
Local tumour control (defined as no recurrent tumour in the ipsilateral breast). Confirmation of
recurrence will follow clinical examination and core biopsy.
Site of relapse within the breast will be recorded in order to assess whether the recurrence is at the
site of the initial tumour or at a new site and whether it has occurred within the treated field
(TARGIT or EBRT boost).
Relapse-free survival will be recorded as the time interval between randomisation and the date of
confirmation of recurrence. The actual date to be used is the clinic day on which the investigations
that led to a confirmed diagnosis of the recurrence were requested. Relapse-free survival will
include any recurrence of breast cancer or death without a prior report of relapse.
Overall survival will be the time interval between randomisation and death.
Local toxicity and morbidity will be recorded as adverse events related to the primary treatment of
the breast cancer. Quality of life will be assessed though validated patient-completed
questionnaires.
Quality of life: The primary PRO endpoint for QOL will be the FACT-B+4 trial outcome index
(TOI) score. The TOI score (0-180) is a sum of the scores of the 27 items included in the physical
well-being, functional well-being and breast cancer subscales of the FACT-B+4. A change of at
least 5 points in TOI is considered to be clinically relevant or a minimally important difference
(Eton et al. 2004).Secondary endpoints will be: 1) the five item arm functioning subscale score (020) 2) The 40 item FACT B+4 score (0-160), which reflects global quality of life including social
and emotional well-being

Sub-protocols
The following sub-protocols are planned for the TARGIT B Trial. Each will have their own
protocol, patient information leaflet and consent form; they have been included for completeness.
A concurrent sub-protocol will assess cosmesis in a sub-set of patients. Patient’s own assessment of
cosmesis will be used along with objective assessment from a frontal digital photograph. The
assessments will be made annually and assessed, blind to treatment, using specialist, validated
software (BCCT.core 2.0, INESC Porto, Portugal) which produces a composite score (Excellent,
Good, Fair, Poor) based on symmetry, colour and scar. We have used this tool already within the
TARGIT–A trial and recently presented some results (15)
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A patient preference subprotocol will be an interview-based determination asking patients whether
they would choose EBRT or TARGIT given hypothetical recurrence risks. This approach has been
used in the TARGIT A Trial.
A health economic sub-protocol will be overseen by a recently-appointed Professor of Health
Economics at UCL who sits on the Trial Steering Committee.
A cardio-pulmonary subprotocol will assess the degree of radiotherapy-induced heart and lung
damage. The less penetrating X-rays from Intrabeam are expected to cause less damage, but this
should be formally tested.
These sub-protocols will be subject to their own sponsorship and regulatory reviews.
Assessment and follow up
The schedule for assessment and follow-up will be as follows:
Baseline (soon after surgery), pre-EBRT (around 6 months), 12, 18, 24, 30, 36, 48, 60, 72, 84, 96,
108, 120 months.
Assessment of efficacy/effectiveness:
Follow-up will balanced between the two arms and be at least every 6 months for the first 3 years,
then annually to 10 years. Each follow up will include clinical history and examination and
mammograms as per local guidelines, but at least annually for the first 5 years or and then until the
patient is eligible for national screening programme.
Assessment of safety:
Local toxicity and morbidity will be recorded as adverse events related to the primary treatment of
breast cancer. The expected toxicities of acute skin reaction, wound infection, wound breakdown,
late skin reactions (i.e. after 90 days) and pain due to radiation will be graded according to RTOG
and LENT SOMA criteria. Any other toxicity will be recorded and graded according to standard
clinical criteria.
Data on safety will be gathered from the following forms: Serious Adverse Event, Protocol
Violation/Deviation, and Complication Form. These forms will collect treatment related adverse
events, including postoperative complications such as haematoma, seroma, wound infection, skin
breakdown, and delayed wound healing.
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Upon receipt of a completed form the TARGIT Trials Office will ascertain that the event meets the
definition of a SAE, and if required, actively ensure full completion of other related forms such as
the complications form. It is the responsibility of TARGIT Trials Office personnel to provide
summary information to the TSC or DMC. Any local requirements of reporting SAEs to IRB or
local EC are the responsibilities of the investigator.
Functional Assessment of Cancer Therapy-Breast +4
Quality of life will be assessed using the Functional Assessment of Cancer Therapy-Breast +4
questionnaire (FACT-B+4). The FACT-B is a validated instrument comprised of several subscales:physical well-being (7 items), social well-being (7 items), emotional well-being (6 items),
functional well-being (7 items), and concerns specific to patients with breast cancer (13 items). It
provides a comprehensive measure of overall health related quality of life and has been used in
many large clinical trials of breast cancer treatment. However the FACT-B has only a single item
about arm morbidity so 4 additional items were added creating a validated arm morbidity sub-scale
to use with the FACT B evaluating swelling/tenderness, numbness, painful movement, range of
movement and stiffness, (FACT-B+4).
Patients indicate, using a five-point scale ranging from 0 (not at all), 1 (a little bit), 2 (somewhat), 3
(quite a bit), to 4 (very much), to what degree each item has applied over the past 7 days. The scores
of negatively framed statements are reversed for analysis. High FACT scores equate with a good
quality of life and lower scores with a poorer one.
Data will be analysed according to ITT. Any missing data and / or imputation will follow
standardised rules as defined by the PRO measurement manuals. Mean change scores for FACT
B+4, TOI and subscales will be compared between groups using unpaired t tests. Differences in
proportions will be analysed using Chi2.
Procedure & Timelines: At the baseline visit, prior to randomisation, consenting patients will be
asked by research nurses to complete FACT B+4. These will be placed in sealed envelopes to be
sent to the quality of life coordinating centre (Sussex Health Outcomes, Research & Education in
Cancer (SHORE-C), Brighton, UK). Thereafter all questionnaires will be sent out at the appropriate
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time-points 6, 12, 18, and 24 months, then annually until 5 years, by post with a pre-paid
envelope. This system has ensured excellent compliance in previous studies.
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9. Subject selection

The trial will accrue from the centres already participating in the TARGIT-A trial, although many
more centres are keen to participate. The TARGIT-A trial accrued patients from around the world
(21% from UK, 56% from Europe, 13% from Australia and 10% from North America) but both the
trials have been conceptualized, designed, initiated, administered and published from the UK. With
the trial inclusion criteria being selective for high risk women, we conservatively estimate the
accrual rate to be 5 patients per week (250 per annum) after one year.

Inclusion criteria

Patients diagnosed with breast cancer and suitable for conserving surgery and whole breast
radiotherapy, with a histological confirmation of carcinoma can be included in the study once a
written informed consent is obtained. All patients should be available for regular follow-up
(according to local policies) for at least ten years.
At least one of these criteria must be satisfied:
1. Less than 46 years of age
2. More than 45 years of age, but with one of the following poor prognostic factors:
a) lymphovascular invasion
b) gross nodal involvement (not micrometastasis)
c) more than one tumour in the breast but still suitable for breast conserving
surgery
through a single specimen
3. More than 45 years of age, but with at least two of the following poor prognostic factors
a) ER and/or PgR negative
b) Grade 3 histology
c) Positive margins at first excision
4. Those patients with large tumours which have responded to neo-adjuvant chemo- or
hormone therapy in an attempt to shrink the tumour and are suitable for breast conserving
surgery as a result.
TARGIT B Protocol v2..0
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5. Lobular carcinoma or Extensive Intraductal Component (EIC)

6. A list (one to many) of high risk factors are present (as predefined in the policy document)
that give a high risk of local recurrence.

7. Patients with either HER2 positive or HER2 negative can be included.

Exclusion criteria

1. Bilateral breast cancer at the time of diagnosis.

2. Patients with any severe concomitant disease that may limit their life expectancy

3. Previous history of malignant disease does not preclude entry if the expectation of
relapse-free survival at 10 years is 90% or greater (e.g., non-melanoma skin cancer, CIN
etc).

4. No more than 30 days can have elapsed between last breast cancer surgery (not axillary)
and randomisation for patients in the post-pathology stratification unless part of a specific
clinical trial that addresses the question of timing or tumour bed can be reliably identified,
e.g., by ultrasound.
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10.

Subject recruitment

Suitable patients will be identified by members of the hospital clinical team (e.g. during the multidisciplinary meeting) and approached during a clinic visit. No additional tests are required to assess
trial suitability. Participants will not be paid for their involvement.
The Patient Information Leaflet (see Appendix B1) will be given to the patient during the
recruitment process. Written informed consent will then be obtained using the Consent Form (see
Appendix B2), which will also be signed by the physician who explained the study to the patient.
A log of patients eligible but not recruited into the trial will be kept at each participating site. A
summary of these data will be used in publications requiring adherence to the CONSORT
guidelines.
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11.

Trial interventions

11.1.

General information

Only clinical centres with the Intrabeam® or those who are able to refer patients to such a centre
may enter the trial. Centres with newly acquired equipment must consult the TARGIT Trial
Operations Centre prior to entering patients into the trial. Five “pilot” cases (non-randomised
patients) will be performed followed by an audit by a member of the Steering Committee (or an
appointed delegate). A confirmation of the quality control of the system set up must be received at
the Operations Centre before randomisation can begin.
Surgery: All patients will have local excision of the primary tumour following appropriate clinical
work-up. No special assessments prior to randomisation will be required although mammography
and ultrasound are recommended.
Surgery will be according to usual local practice but complete macroscopic excision of the tumour
is required. The aim of the local excision should be to achieve the widest margin of excision whilst
maintaining a good cosmetic outcome (aim for margins of >10mm). The final histological margin
should be at least 1mm clear of all invasive and in-situ disease. For superficial tumours an ellipse of
overlying skin should be excised. The depth of resection will depend on the position of the tumour
within the breast and the size of the breast but in most instances will extend to the pectoral fascia.
The exact size of the tumour free margin and specimen weight will be recorded to assess equality
between the two groups.
In all patients, but especially in those women with impalpable tumours where pre-operative
localisation has been performed, the specimen should be well orientated with sutures or clips
according to local protocols and x-rayed intra-operatively. The specimen x-ray should be examined
in theatre to ensure complete excision of the lesion and to help with the assessment of adequacy of
the margins. Further tissue should be taken (and marked) from a margin if the x-ray abnormality
extends near the margin.
Either a standard sentinel node biopsy or at least level II axillary lymph node dissection must be
performed in all patients. Similar surgical techniques must be employed in all patients regardless of
the randomisation. Wound closure must be performed meticulously (air and water-tight) as
described (9,16) and sutures (if non-absorbable), should remain in place for 14 days.
Patients who are not randomised to the TARGIT arm should have the tumour bed localised with
two titanium clips in each available face (posterior. medial/lateral, superior and inferior) before
closure of the skin.
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11.2.

Use within the trial

Pre Pathology Stratum:
Patients with positive margins: If final pathology shows involved or close margins (evidence of
invasive or in situ tumour at, or within 1mm, of an excision margin) re-excision is strongly
recommended. In some cases, this may necessitate a mastectomy. For patients who have already
received TARGIT, such re-excision to clear margins should be followed by external beam
radiotherapy excluding the boost. Intraoperative radiotherapy or EBRT boost of the re-excised
tumour bed which had previously received TARGIT should not be done because we have had no
experience regarding its safety.
Post Pathology Stratum
Patients randomised in this stratum would have had the initial surgery performed and the
histopathological examination completed. If found eligible, they should be randomised so that if a
second operation is required (e.g. for re-excision to clear margins, or for completion axillary
clearance), TARGIT-boost can be delivered at the same time, if the patient draws the TARGITboost arm. If after the re-excision margin is found to be involved, then further re-excision should be
performed, which may eventually necessitate a mastectomy.
The procedure for delivering the TARGIT is described below, including the administration of a
prophylactic antibiotic just after the induction of anaesthesia. In this group of patients, special care
should be taken to ensure the wound closure is meticulous, air- and water-tight and sutures are not
removed for at least 2 weeks. If an absorbable suture is used it should be at least 3-0 in thickness,
should not be absorbable within 2 weeks and Steristrips should be used and left in situ for 2 weeks.
Also, in this group the antibiotic cover should be for 5 days.
Pathological Examination: Data from pathological examinations should be recorded on the
appropriate data collection forms and all reporting of pathological findings are to be in accordance
with the TNM Classification.
Radiotherapy
TARGeted Intra-operative radioTherapy (TARGIT): The technique of the operation and the
delivery of radiotherapy have been described in a video available from the TARGIT Trial
Operations Office and at http://www.youtube.com/watch?v=GVlHGpvRf8A. We have established a
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standard training protocol before any centre is allowed to recruit into the trial. We shall ensure that
the doses are standardized between all centres.
Preparation of the Intrabeam: TARGIT will either be delivered in the operating theatre immediately
after the removal of the tumour or as a subsequent procedure, a short time later. The procedure has
been described in detail (8,9,16). The device and the arm of the stand are wrapped in a sterile clear
plastic cover. The individual applicators are sterilised prior to the theatre session. The size of the
sphere is determined at surgery by the surgeon and/or the radiation oncologist. An appropriately
sized Intrabeam applicator fits comfortably without tension in the surrounding tissue so that the skin
and subcutaneous tissues can be gathered with a purse string suture over the sphere. Any other
apparatus to assist this apposition may also be used.
It is essential that complete haemostasis is achieved before insertion of the applicator sphere,
because even a small ooze of blood can distort the cavity around the sphere and significantly change
the target dose. The applicator sphere is inserted into the surgical cavity and a deep surgical purse
string suture is inserted in the breast tissues to bring together the target breast tissue so that it
applies well to the surface of the Intrabeam applicator sphere and holds it in place during
treatment. The skin, but not the breast tissue, can be slightly everted and held away from the
delivery device by surgical sutures to prevent direct contact with the sphere. It is important to keep
the skin at a distance of at least 1cm from the applicator. However, at no point should anything
(such as a piece of gauze) be placed between the target breast tissue and the applicator surface thus
making sure not to inadvertently shield the areas of tissue that require radiation treatment. If the
skin is coming too close then it may need to be excised. Also the breast tissue should not be
dissected off the skin as it could reduce its blood supply reducing the effectiveness of radiotherapy.
The tumour bed should have no or minimal disturbance.
If necessary, protective caps (made from tungsten impregnated rubber available from Carl Zeiss)
may be fashioned by the surgeon to protect deep or superficial structures. If the deep margin of
excision is such that left anterior descending branch of the coronary artery could receive significant
radiation dose, then the surface of the applicator sphere should be covered with a protective cap at
the chest wall. However, in most patients the normal thickness of the chest wall (muscle and rib
cage) would provide adequate shielding and such a protective cap is not required.
TARGIT Dose Prescription and Delivery: The surgeon and radiation oncologist should choose the
largest possible suitable applicator in order to ensure the highest dose is delivered to the tumour bed
tissue. Radiation protection shielding material may also be used, which is sterile and suitable for
both internal and external use.
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A dose of 20Gy (in water) calculated at the applicator surface should be prescribed by the radiation
oncologist and delivered to the breast tissue. This takes typically 30 minutes depending on the size
of the applicator. This dose has superior radiobiological advantages as it ensures that tumour beds
from larger tumours receive a higher dose than small tumours (17,18).
During the radiation treatment, the anaesthetist, clinician and physicist may remain in the room. To
avoid unnecessary exposure we recommend that as many people as possible vacate the operating
theatre and those remaining, either wear a lead apron or remain behind a shielded screen. It is
important to emphasise that the operation theatre itself needs to be initially checked that its walls
provide adequate shielding for radiation- although this does not need to be more than that required
for routine operative fluoroscopy.
Completion of TARGIT: After completion of radiation, the conforming stitches are removed. Strict
haemostasis should be obtained following the removal of the Intrabeam device. The skin is sutured
meticulously to achieve a water-tight closure and a good cosmetic result. If non-absorbable- sutures
are used, they should be left in situ for 14 days and if absorbable sutures are used, Steristrips
covering the entire wound should be left in place for 14 days (9).
TARGIT Physics: Prior to entering any patient into the trial, centres will be expected to submit data
for each x-ray source (XRS) probe and applicator set in use. Each centre will be responsible for
measuring data for the probe and applicator set, and shall submit the data supplied by the
manufacturer for comparison with measured data together with a copy of the letter of acceptance
supplied by Carl Zeiss.
External beam radiotherapy: Planning protocols for the conventional whole breast radiotherapy will
vary from centre to centre but for each centre a written policy will be required and should follow
acceptable protocols (e.g., 40Gy in 15 fractions or 50Gy in 25 fractions). Patients with previously
irradiated adjacent fields for example, those with previous contra-lateral breast cancer, will need to
have the radiotherapy fields modified according to local policies. EBRT tumour bed boost should
only be delivered to those patients who are randomised to the EBRT boost arm and they should
preferably receive this in the form of 16Gy in 8 fractions over 1.5 weeks with electrons of
appropriate energy (2). We believe that external beam radiotherapy planning should be image
guided using tumour bed localisation clips as described in the IMPORT trials (19). Although a
centre would not be excluded from the study if this is not being practised (as stratification of
randomisation will balance the two arms), we shall strongly recommend its use.
Adjuvant Systemic Therapy: Trial patients may be recommended appropriate adjuvant systemic
therapy according to local practice or trial protocols. The sequencing of these other therapies is not
governed by this protocol, but the policy for such treatment-sequencing should be declared in the
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Policy Stattement (e.gg. it should be declareed whether the EBRT will be dellivered befo
ore or afterr
chemotherapy).
Patient Coompliance: Compliancce is likelyy to be high becausee the treatm
ment is giv
ven duringg
surgery. S
Some patiennts will refu
use the alloocated theraapy between
n randomisaation and surgery,
s
butt
based on oour experieence with more
m
than 33000 patien
nts from thee TARGIT A Trial we
w think thee
number wiill be minim
mal.
The Techn
nology
The recentt developmeent of a new
w method haas made posssible the deelivery of raadiation dirrectly to thee
tissues at the site of
o the prim
mary tumoour.

The Intrabeam®
® (originallly develop
ped by thee

Photoelectrron Corporration in Maassachusettss, USA by now manuffactured by Carl Zeiss, Germany))
is a simplee but ingeniious device, in essencee a miniaturre electron beam-driveen X-ray so
ource whichh
provides a point sourcce of low en
nergy X-rayys (50kV maaximum) at the tip of a 3.2mm diaameter tube..
The radiattion source can be insserted into the area off interest im
mmediatelyy after excision of thee
tumour (F
Figure 1) annd switched on for 220-35 minu
utes to prov
vide intra-ooperative raadiotherapyy
accurately targeted to the tissues that are at highest risk
k of local reecurrence. T
The physicss, dosimetryy
and early cclinical appplications of this soft xx-ray device have been
n well studdied and thee probe hass
already beeen used for treatment of
o human m
malignant braain tumourss. (8, 9, 20)

Figurres 1 (a) and (bb)
Figure 1 (a):
Figure 1 (b):

The applicator being placed
p
in the ttumour bed, im
mmediately affter the excisioon of the tumour.
The x-raay source is delivered to the tumour bed utilizing a surgical suupport stand. The sterilee
applicatoor is joined with a sterile drrape that is used to cover th
he stand duringg treatment deelivery.

It was deveeloped for use
u for breaast cancer annd was firstt piloted at University
U
C
College London (8,16,,
21). The ddevice has subsequentl
s
ly received FDA appro
oval for use in any partt of the bod
dy. For usee
in the breaast, the radiaation sourcee is surrounnded by a sp
pherical app
plicator (seee Figures 1 (a) and 2)..
The spheriical applicattor is speciaally designeed to produ
uce a uniform
m field of rradiation at its surface,,
enabling ddelivery of an
a accurately calculatedd dose to a prescribed depth. It is inserted in the tumourr
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bed and appposed to itt with surgiccal sutures and/or otheer means. Since the raddiation conssists of softt
X-rays, thee beam rapidly attenuaates reducinng the dosee to more distant
d
tissuee. Full meeasurementss
and calibraation are caarried out in
n a water pphantom an
nd/or in matterials that simulate th
he radiationn
absorption properties of the breasst. Dependding upon th
he size of th
he surgical ccavity, vario
ous sizes off
applicator spheres aree available. The radiattion receiveed is proporrtional to thhe time the machine iss
switched oon. The preecise dose raate dependss on the diam
meter of thee applicatorr and the en
nergy of thee
beam, bothh of which may be vaaried to opttimise the radiation
r
treeatment. Foor examplee, a dose off
about 20G
Gy can be delivered
d
in
n about 200 minutes to
t the tumo
our bed appposing the applicator..
Following the treatment delivery
y, the radiaation is swiitched off, the applicaator removeed from thee
wound, andd the woundd closed in the normal way.
The x-ray source is sm
mall and lig
ghtweight (w
8 Kg; dimensions: X-rray generato
or body 7 x
weight =1.8
11 x 14 cm
m; applicatoor: 16 cm lo
ong conical applicator shank
s
with a 2 to 5 cm
m sphere at the
t tip) andd
is mountedd on the suurgical stand
d and balannced for easse of deliveery and suppport during
g treatment..
With this elegant appproach the pliable
p
breaast tissue around the cavity
c
of suurgical exciision wrapss
around thee radiotherappy source, i.e. the targget is ‘confo
ormed’ to th
he source. This simplle, effectivee
technique avoids thee unnecessaarily compllex and so
ophisticated techniquess of using interstitiall
implantatioon of radioaactive wiress to providee high dosee radiotherap
py to the tuumour bed or the evenn
more compplex techniques necessary for coonformal rad
diotherapy by external
al beams fro
om a linearr
acceleratorr. The quick attenuatio
on of the raddiation dosee allows thee treatment tto be carried out in thee
routine theeatre. The walls
w
usuallly incorporrate shieldin
ng for micrrowave raddiation from
m electronicc
equipment such as moobile phones and as succh provide enough pro
otection to th
the staff. Fu
urthermore,,
r
so that the hi ghest radiaation dose is
i received by tissue nearest thee
the dose aattenuates rapidly,
primary tuumour and a much low
wer dose aat the skin. Thus in theory, thee biological effect andd
cosmetic ooutcome couuld be impro
oved.

Figure 2: Thee Intrabeam System (PRS).. The electrons are
generated an
nd accelerated in the main un
unit and travel via the
electron beam
m drift tube which
w
is surrouunded by the conical
c
applicator sh
heath such thatt its tip lies at the epicentre of the
applicator sp
phere. Once the electrons hitit the inner surrface of the
hemisphere at
a the tip, x-rays are generatted. Thus a un
niform
radiation dosse rate is available at the surrface of the ap
pplicator
sphere (8). The
T details of operative
o
techhnique are avaailable at
http://www.ttargit.org.uk.
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12.

Randomisation

Randomisation schedules will be prepared using a bespoke SAS program, blocked and stratified by
centre and stratum, with equal allocation between treatment arms, by the Trials Operations Office.
The schedules will be accessible by authorised staff only. Requests for randomisation can be made
by either fax (receipt of a completed inclusion/exclusion criteria checklist) or telephone. A trained
member of staff will confirm eligibility and perform the randomisation, according to the Standard
Operating Procedure. The turnaround time for faxed randomisations is next working day, for
telephone randomisations immediate provided the call is made between 09.00 and 17.30 UK time.
The randomisation codes will be included in the data sent to the Trial Statistician for analysis.

TARGIT B Protocol v2..0

Page 27 of 44

13.
13.1.

Blinding & other measures taken to avoid bias
Blinding

The randomised treatment allocation will not be blinded to physician or patient, but participating
centres will only be unblinded to treatments given in their own site.

Summary details of

randomised allocation and outcomes will not be made available (unless specifically authorised by
the TSC and/or DMC), in order to maintain the overall blind of the trial.
The statistical analysis of the primary and secondary endpoints will be performed on an intentionto-treat basis, which will provide an unbiased assessment of the efficacy of the intervention.

13.2.

Other measures taken to minimise / avoid bias

The statistical analysis will include checks on potential bias in the extent of surgery, as surgeons
will be aware of randomised treatment before beginning the operation. Specifically, the specimen
weight and total specimen size will be compared between the treatment arms.
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14.
14.1.

Data
Data to be collected

Data will be collected on case record forms (CRFs), including baseline, follow-up and safety data.
All CRFs are mandatory, except those that are required on an “as and when” basis (for example, the
local recurrence form).
Patient Follow-up and recording of events, notification of recurrence, adverse events and
death
Patients should be followed according to local guidelines and these should be noted on the Policy
Statement prior to entry into the trial. However, case report forms will be required for each patient
at 6 monthly intervals for the first three years and annually thereafter until at least 10 years.
Wherever possible each patient should be seen within a six week window of the anniversary of the
date of randomisation (e.g. at 12 months ± 6 weeks). At each visit the patient should be offered a
physical examination and asked whether she has experienced any adverse events.
We recommend that mammography occurs annually. Any other examination is at the discretion of
the local clinician.
Recording of recurrence/new malignancies
Recurrence includes any new occurrence of breast cancer apart from new disease in the opposite
breast in the absence of previous recurrence (which is classified as a contralateral breast cancer).
Local recurrence, for the purposes of this protocol, is defined as recurrence in the ipsilateral breast.
Loco-regional recurrence is defined as recurrence either in the ipsilateral breast and/or in the axilla.
Ipsilateral supraclavicular and intramammary node recurrence are not classified as local recurrence
since the prognosis of patients with recurrence at these sites is more similar to distant than locoregional disease.
Confirmation of ipsilateral recurrence must be by histology or unequivocal cytology. Clinical
examination and imaging are not sufficient. Careful recording of the site of the recurrence is
required to determine whether it is at the site of the original tumour and/or within the treatment
field.
Recurrence at any other site must be confirmed by appropriate imaging and/or biopsy. Details of
both first ipsilateral local, loco-regional (breast and axilla) and first distant recurrence are required
as well as the status of the patient with regard to active disease when treatment for local disease has
been completed.
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Development of new malignancy (including the contralateral breast) must be reported on the case
report forms once a diagnosis has been confirmed. Cause of death must be recorded accurately.
Guidelines for the Management of Recurrence
The management of recurrent disease will be left to the discretion of the participating
institution/investigator.

If appropriate, patients having had TARGIT alone are able to have

conventional irradiation as part of the management of a recurrence. It may also be possible for
patients who have received external beam treatment to have TARGIT after surgical excision of the
recurrence, particularly if they wish to avoid mastectomy.

14.2.

Adverse Events

This section describes the minimum reporting procedures for the trial, based on current UK and
European Union legislation. Local and national policies may require additional reporting of safety
data, including adverse events.
The Trial Steering Committee and the DMC will review data on adverse events and complications.
If a local or national policy requires a summary of this review (e.g. for an annual report), please
contact the TARGIT Trial Operations Office.
Acute and late radiation morbidity must be graded according to established criteria such as LENTSOMA and RTOG; the criterion ‘pain due to radiation’ will be graded according to the Common
Toxicity Criteria (22). These are the only expected adverse events and would cover most events,
any other adverse events must be recorded on the ‘Adverse Event’ log (TB29.0). Adverse events
may be recorded at any time following the surgery and a new form should be completed for each
episode. Any complications following surgery (± TARGIT) must also be reported on the
complication forms.
Serious Adverse Events
Serious adverse events (SAEs) are defined as any event that is fatal; life threatening; causes or
prolongs hospitalisation; causes disability or incapacity or requires medical intervention to prevent
permanent impairment or damage, any grade 4 toxicity.
Reporting Requirements
Immediate reporting of any SAEs must be made directly to the TARGIT Trial Operations Office as
soon as possible and at least within 5 working days of the investigator becoming aware of the
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occurrence of the event. The CTG will email all SAE forms to research-incidents@ucl.ac.uk.
SAEs must be reported whether or not considered related to the treatment under investigation. An
early report can be followed up by a more detailed report.
All serious adverse events that occur during the period of observation (see next section) must be
documented on the ‘Serious Adverse Event Form’. It is also the investigators’ responsibility to
report them to the local institutional ethics committee as required by local regulations.


For all serious adverse events, the following must be assessed and recorded on the SAE
reporting form: intensity/severity; relationship to treatment; action taken; outcome to date.



Adverse events must also be recorded in the subject’s medical records.

The clinical course of the serious adverse event should be managed according to accepted standards
of medical practice until a satisfactory explanation is found or the investigator considers it
medically justified to terminate follow-up of this event. Should the adverse event result in death, a
full pathologist’s report should be supplied, if possible.
Period of Observation
For the purpose of this trial the period of serious adverse event (SAE) observation extends from the
time of registration onto the trial until 90 days after the completion of randomised treatment. Trial
follow-up should continue according to schedule once the SAE is resolved.
SSARs (Suspected Serious Adverse Reactions)
Suspected Serious Adverse Reactions are adverse reactions (or events) that are thought to be related
to the research procedure. For the purpose of this trial the following is a list of potential SSARs:
Fibrosis
Delayed wound healing
Wound infection
Wound breakdown
Haematoma in breast or axilla
Seroma
Dermatitis associated with radiation
Telangiectasia
Pain in irradiated field
Oedema
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SSARs should be reported as described in 14.2
SUSARs (Suspected Unexpected Serious Adverse Reactions)

Suspected Unexpected Serious Adverse Reactions are adverse reactions (or events) that are thought
to be related to the research procedure but do not appear on the list of SSARs. SUSARs should be
reported within 24 hours as described in 14.2.
Deaths
All deaths, with date and cause, must be reported as soon as possible to the TARGIT Trial
Operations Office on the appropriate CRF. Deaths which also meet the SAE criteria should
additionally be reported as described in 14.2.

14.3.

Data handling and record keeping

The dataset will be used for the sole purpose of the TARGIT-B trial.
Only authorised individuals will have access to person identifiable data. The TARGIT Operations
Group makes a commitment to maintaining the confidentiality, safety, security and integrity of all
confidential and sensitive data, which is held under its guardianship.
Staff in the TARGIT Operations Group are obliged to fully comply with The Data Protection Act
1998, together with all relevant rules of the sponsor organisation (UCL, London).
Where patients are willing, at randomisation they can provide mobile phone numbers and email
addresses for long term follow up. All such electronic identifiable data is kept in a dedicated
database in a secure data vault, separate from anonymised data. The study database is held on a
dedicated CTG database server. The CTG network, a subnet of the UCL network, is protected by a
CTG firewall and is behind UCL’s institutional firewall. Both firewalls are managed by UCL’s
network group. Access to server and the CTG network is password & access right controlled.
Access to identifiable data is controlled by staff roles and passwords.

Data transfer and storage
The data will be sent to the TARGIT Operations Group via one of three routes: (1) a secure online
file transfer system, (2) to a fax machine located in a locked room within a locked building, (3)
through the post. Note that the TARGIT Operations Group can only accept responsibility for the
data after it has arrived in their custody.
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The data will be retained by the TARGIT Operations Group until 20 years after the final publication
from the trial.
Specific details regarding data storage and destruction are covered in a separate document available
from the TARGIT Operations Group on request.
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15.

Statistical considerations

The Trial Statistician has primary responsibility for the statistical aspects of the trial.

15.1.

Sample size calculation

In the Oxford overview of December 2005 (23) of 10 BCS trials that started in 1995, patients who
were node positive had a local recurrence rate of 11%. In the more recent EORTC trial, the boost
arm (2, 24-26) had a local recurrence rate for patients <41 at 5 yrs of 9.5% and at 10 years of 13.5%
and for patients 41-50, 8.7% at 10 years. Although the overall 10-year local recurrence rate was
6.2%, the recurrences were “concentrated” in the younger patients. Furthermore, the trial population
was at low risk of recurrence- most tumours were <2cm and 91.9% were node negative. On the
other hand, the TARGIT-B trial will focus on patients aged 45 or less, or with adverse features.
Considering that local recurrence rates are reducing substantially with modern systemic therapy, we
have estimated that the local recurrence rate in the conventional arm will be 5.64%.
In the long term results of our pilot series of 299 patients which received the proposed experimental
treatment had even higher risk tumours (29% node positive vs. 20% node positive in the overview),
but had the actuarial 5 year local recurrence rate of 1.73%(11, 12),which was about half of the
expected recurrence rate in this unselected group of patients. In women <50, this study had a local
recurrence of 2.1% (SE 1.5). Thus we shall take the conservative estimate of 2.9%
(2.1+0.5xSE=2.9%) as the expected recurrence in the experimental arm.
Therefore, the study will be powered to detect a difference between 5.64% and 2.9% (OR=0.5,
exponential hazard rate of 0.80) and will need 1707 patients. (Two sided RCT with alpha=0.05 and
power=80%. Assuming an attrition of 5%, we shall aim towards an accrual goal of 1796 patients,
i.e., a sample size of 898 in each group.
The study is powered for a 5 year- recurrence rate. The hazard of local recurrence peaks between 23 years hence we have chosen the 3-year time point for the interim analysis. An interim analysis
will be performed at a median follow up of 3 years, or after 41 events, whichever is earlier. At this
point may revise the sample size by considering both efficacy and futility analysis. The DMC will
of course regularly review the data for both safety and efficacy as per MRC guidelines.
Using Lan-DeMets Alpha spending function with O’Brien-Fleming Boundary to reject null
hypothesis.
Cumulative Patient Accrual
~1000 (41 events)
1796
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15.2.

Staatistical anaalysis

Planned S
Statistical Analysis:
A
The
T primaryy endpoint is the inccidence of local recurrence. Alll
comparisonn will be doone on an “iintent to treeat” basis where all randomised paatients will be
b includedd
in the statiistical analyysis. Between-treatmennt group co
omparisons of proportiion of local recurrencee
will be com
mpared usinng simple Chi-squared test. Kaplan
n-Meier currves and logg-rank test will
w be usedd
to comparee the time to
t local recu
urrence in tthe two treaatment armss. Proportioonal Hazard
d regressionn
models wiill control for
f possiblee confoundiing variables when co
omparing loocal recurreence in thee
treatment ggroups. Wee will reportt 95% confi
fidence interrvals for alll reported pproportions and hazardd
ratios.
Interim Annalysis: Inteerim analyses will be ccarried out when 41 ev
vents occur or at a med
dian follow
w
up of 3 yeears, whichever is earllier. We haave chosen 3 years because it wiill include the
t peak off
hazard of local recurrrence. Thiss analysis w
will includee the assessment for thhe need to change thee
ut the contin
nuation of th
he trial.
sample sizee, as well ass futility analysis about
In additionn, analysis of
o data will be
b carried oout regularly
y by the DM
MC as per M
MRC guidelines.
Handling oof loss to follow up or missing
m
datta: In order to
t carry outt an Intent T
To Treat (IT
TT) analysiss
and avoid ppotential biias resulting
g from missiing data, multiple impu
utation methhods will be used afterr
the missinggness mechhanisms aree establishedd. A full reeport of thee patterns o f missing data
d
will bee
reported baased on the recent CON
NSORT guiidelines(27)). Sensitivitty analysis w
will be carrried out andd
reported.
Planned suubgroup anaalyses: This will includde immediatte vs. delay
yed boost (aas a second procedure),,
pre- vs poost- menopaausal chemo
otherapy vss. no chem
motherapy, neo-adjuvan
n
nt vs. other, ER, PgR,,
HER2 statuus, Oncotyppe DX scoree. Further faactors will be
b decided before
b
unbliinding of th
he data.
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16.
16.1.

Compliance and withdrawal
Subject compliance

Compliance to randomised treatment will be assessed by monitoring the completion of appropriate
forms, e.g. the intra-operative radiotherapy form and the external beam radiotherapy form.

16.2.

Withdrawal / dropout of subjects

The statistical analysis of the primary and secondary endpoints will be performed on an intentionto-treat basis, which will provide an unbiased assessment of the efficacy of the intervention.

Withdrawal of Consent
Patients may “opt out” of the trial at any time. Rarely, patients may also wish to withdraw consent
for further data collection. Such cases should be reported to the TARGIT Trial Operations Office
so that no further data are entered onto the database, as specified in the patient information leaflet
and appropriate Standard Operating procedure. Data captured before consent was withdrawn will
be used in the study, but no further data, beyond this date will be collected or used in any analysis.

The TSC and in particular the DMC will monitor compliance and withdrawal data to determine the
effect on the power of the study.
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17.
17.1.

Interim analysis and data monitoring
Stopping / discontinuation rules and breaking of randomisation code

There are no formal stopping rules in this trial. The TSC (with our without the recommendation of
the DMC) may decide to stop the trial prematurely, particularly if there are unforseen safety issues.
17.2.

Monitoring, quality control and assurance

Essential data will be verified using manual and electronic validation checks. The validation is
carried out at and/or after completion of data entry of each case record form (CRF). Any missing or
ambiguous data will be queried with site staff.
Quality Assurance
Quality assurance (QA) in radiotherapy is defined as “[the set of] procedures that ensures
consistency of the medical prescription and the safe fulfilment of that prescription as regards dose
to the target volume, together with minimal dose to normal tissue, minimal exposure to personnel,
and adequate patient monitoring aimed at determining the end result of treatment” (28). In the UK
the Department of Health issues a mandatory standard. It is based on a formal quality management
system issued by the International Standards Organisation (29). This is a multidisciplinary
responsibility to ensure consistency in absolute dosimetry, dose delivery, volume definition and
reproducibility are paramount in radiotherapy QA and have become even more important with the
advent of conformal therapy. Formal procedures should ensure that every “non-conformity” (i.e., a
failure of any element of the system or its procedures) is identified and controlled, and that
corrective action is taken to deal with the underlying causes. The quality system itself must be
formally audited at regular intervals to ascertain whether it is working as intended. We expect that
all investigators joining the TARGIT trial will be working to local or national standards which
conform to the international guidelines. The Trial Steering Committee therefore is content that no
additional quality assurance exercise is necessary for conventional external beam radiotherapy
provided that the investigators at each site are subject to local/national guidelines similar to those
quoted above. If no such scheme operates at an investigator site the principle investigator must
inform the TARGIT Operations Office who will inform the Trial Steering Committee to determine
an appropriate course of action.
Quality assurance for the Intrabeam
All the evidence to date supports the description of the Intrabeam as delivering an accurate and
reliable dose. The local physics departments are responsible for verifying the miniature X-ray
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source is operational prior to use, and setting up the parameters within the control console software
for treatment delivery. During the procedure, the control console monitors the system for safe and
accurate dose delivery.
The Intrabeam System includes a full set of quality assurance tools. These, combined with the
operator interface of the control console allow complete verification of all of the performance
functions in minutes and constant monitoring of critical treatment parameters throughout the
treatment period. The sites are responsible for QA according to the manufacturer's instructions and
these data should be made available to the trial centre. Recalibration of the output of the X-Ray
Source must be performed at least annually and a report this needs to be sent to the trial centre. Carl
Zeiss offers contracts for annual manufacturer service. We strongly recommend all centres to use
this service.
Parameters to be collected for QA Audit
For each trial treatment delivered the following will be collected: Applicator diameter, prescribed
dose (should usually be the same in each case) and treatment time.
17.3.

Assessment of safety

Data on safety will be gathered by the following methods:


From serious adverse event forms.



From the protocol violation/deviation form.



From the complication forms.



From data missing or contained within other CRFs.

Procedures for dealing with the above are contained in relevant Standard Operating Procedures.
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18.

Ethical considerations

Risks and benefits
The mature pilot study has confirmed that it is safe and feasible to give intraoperative radiotherapy
with the TARGIT technique (30,31). There is no significant acute toxicity as long as attention is
paid to the meticulous surgical approach. For example, the skin needs to be at least one cm away
from the applicator and protected from the radiation so that there is no delay in wound healing. We
have also demonstrated that this technique can be adopted in over 30 worldwide centres safely. We
have a robust training and auditing programme that each centre needs to pass before they start
recruiting patients in the trial.
The risk of long term toxicity will be assessed carefully. This is mainly in the form of normal tissue
reactions such as fibrosis in the tissue receiving the higher dose of radiotherapy. Our clinical
experience suggests that this risk is low, and does not appear to be more than conventional
treatment. This is not surprising as the volume of tissue receiving the high dose with the TARGIT
technique is small, compared to other methods of radiotherapy. Long term results of the phase 2
study (maximum follow up 121 months) (30,31) have also borne out the safety of the technique. A
German cohort of patients has also confirmed the long-term safety of the technique (32).
Informing potential trial participants of possible benefits and known risks
Suitable patients will be identified at multi-disciplinary team meetings and approached by a
member of the clinical team (usually the breast surgeon). Patients will be informed of the trial and
given an information leaflet to take home and discuss with members of their family. Randomisation
would take place only after written informed consent has been obtained.
UK ethics approval for this study has already been granted (Main REC 06/S1401/108 Oct 2006).
The Intrabeam device has FDA approval and a CE mark, and in this study, is being used for the
purposes for which the approval was given.
The main ethical issue is the necessity of an additional procedure that would be required in those
patients who are found to be suitable for the trial after their primary operation has already been
performed, and who would otherwise not need a second operation. These patients would be at much
higher risk of local recurrence even after routine radiotherapy (about 15-20%) and thus could
potentially derive significant benefit from TARGIT-boost. The consenting physician/surgeon will
carry out careful discussions about the risk of a second operation (which may not be significant in
these patients who would usually be young and fit) vs. the possibility of a superior result and
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decision to enrol will be taken on an individual patient basis. We expect that these will constitute
about 90 to 120 cases out of the total accrual of 1796.
Research Governance
The sponsor for this clinical trial is UCL. The overall research governance of the trial is determined
largely by the sponsor, including Standard Operating Procedures and Data Protection.
Each centre takes responsibility for the collection and management of its own data. Randomisation
is performed centrally though the TARGIT Trial Operations Office based in London which is also
responsible for the administration of the trial database. Access to the entire dataset is restricted to
designated trials staff and the Trial Statistician. Regular electronic reports will be produced and
passed to each centre for audit and checking purposes. This not only allows each centre to have full
responsibility for its own data, but also ensures there is adequate backup and central auditing of the
data. Standard operating procedures are in place for any data management or clinical queries.
The project is managed by a 4-tiered approach: quarterly meetings of the Trial Steering Committee;
biannual meetings of the Data Monitoring Committee; monthly meetings of the Trial Operations
Group; and weekly meetings of operational staff in the Trial Operations Office. The Trial
Operations Group is responsible for the project management and consists of seven members who
are all co-applicants of this grant. The Trial Steering Committee's role will be overarching as they
are the custodian of the data. The Trial Operations Office is based at UCL and the finances are
managed by the University finance office, which ensures propriety.
Data Monitoring Committee (DMC)
An independent DMC has been appointed and their remit agreed. They will regularly review the
data collected during the trial and report to the TSC as to whether the trial should continue and
make recommendations as to changes in the protocol.
Meetings will probably be scheduled annually for the first two years of the trial whilst accrual gains
momentum. More frequent meetings may then be held.
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19.

Financing and Insurance

The sponsor of this trial provides indemnity for negligent harm. Indemnity for non-negligent harm,
is the responsibility of individual participating institutions.
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20.

Reporting and dissemination

A publication policy will be written and agreed by the Trial Steering Committee. Presentations and
publications arising directly from the pre-planned analyses will be the responsibility of the Trial
Steering Committee.
Other members of the medical and scientific community will be encouraged to submit requests for
new analysis of the data set. However, the raw data will remain in the custodianship of the Trials
Operations Group, apart from the transfer of anonymised data to the Trial Statistician for predetermined analyses.
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