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Executive Summary

This systematic review was conducted to support an update of the Management of the Axilla section
within the Clinical Practice Guidelines on the Management of Early Breast Cancer published in
2001." The review includes evidence published between 2000 and 2007 about the management and
treatment of the axilla in early breast cancer.

The review was divided into seven research questions incorporating two areas, staging and
treatment. The staging sections compare axillary dissection to non-surgical methods and to four
node sampling. The treatment sections encompass the extent of axillary dissection, prognostic
significance of nodal involvement, long term outcomes of axillary treatment, comparisons of axillary
dissection to axillary radiotherapy and the use of axillary radiotherapy after axillary dissection. Over
100 papers were included in the review, including 11 randomised controlled trials. The remaining
were non-randomised studies including case series, diagnostic accuracy, prognostic and
observational studies. Some papers provided information for multiple questions.

Staging

The majority of information regarding non-surgical staging of the axilla relate to the diagnostic
accuracy of ultrasound or positron emission tomography (PET) compared with axillary dissection.
The specificity for each of these modalities was often high, however both ultrasound and PET had
low negative predictive value, therefore a negative result did not remove the need to undergo
surgical staging of the axilla.

Four node sampling may be an accurate method to stage the axilla, however appeared to be
associated with increased axillary recurrence compared to axillary dissection.

Treatment

The extent of axillary dissection was reported in two randomised trials, comparing level Il dissection
with level | or |l dissection, respectively. No survival differences were observed between level Il and
the other levels of dissection, however longer operation times and more blood loss was reported with
level 11l dissection.

The prognostic significance of nodal involvement was reported by number of excised nodes, ratio of
positive to dissected nodes and number of uninvolved nodes. Studies on the number of excised
nodes compared different numbers of nodes, making comparisons difficult, however higher ratios of
positive to dissected nodes were consistently associated with decreased survival.

Long term data from randomised control trials showed no overall survival difference for axillary
dissection or axillary radiotherapy compared to no axillary treatment for low-risk patients.

For the randomised trials which compared axillary dissection directly to axillary radiotherapy, no
survival differences were observed. Rates of axillary recurrence appear higher in patients who were
treated with axillary radiotherapy compared to axillary dissection, however differences were often not
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statistically significant. Lymphoedema appeared to be reported more often with axillary dissection
than axillary radiotherapy, however this was also not always statistically significant.

The use of axillary radiotherapy after axillary dissection was reported in papers investigating either
radiotherapy to the axilla only or radiotherapy which targeted the axilla as well as other regional
areas, therefore it is difficult to determine the effect that each targeted area, such as the axilla,
contributes to outcomes. In high-risk patients, the addition of radiotherapy which targeted the axilla
as well as other regional areas led to decreased rates of locoregional recurrence. The addition of
radiotherapy to axillary dissection increased rates of lymphoedema. The subgroup of patients at high
risk of axillary recurrence following axillary dissection is not well defined however some studies
reported on predictors for locoregional recurrence.

Across the studies included in the systematic review, quality of life outcomes were not reported, in
general. The most common adverse effects reported for axillary treatment were increased
lymphoedema and arm morbidity. Ongoing trials are investigating axillary treatment for patients with
positive sentinel nodes.

Management of the axilla for early breast cancer 2



1 Background

National Breast Cancer Centre (NBCC)* published the second edition of Clinical Practice Guidelines
on the Management of Early Breast Cancer in 2001." To ensure currency of the guidelines, NBOCC
is updating sections of these guidelines on a topic-specific basis. This review is to support the
update of the Management of the Axilla section of the 2001 EBC guidelines. A guideline on the use
of sentinel node biopsy for early breast cancer has been developed separately.

NBCC recommendations from 2001 guidelines:

e For women with early breast cancer, a level | or level Il axillary node dissection should be
standard.

The 2001 guidelines also reference recommendations from the Meeting on Axillary Dissection and
Irradiation held at the Gold Coast, Australia, in September 1998:

¢ Omission of axillary dissection can be considered for some women.
e Axillary irradiation will reduce axillary recurrence.

e Where the risk of axillary recurrence is high axillary dissection and axillary irradiation should be
considered.

e Management of the axilla should be determined by a multidisciplinary team in discussion with the
patient. Patients should be informed of benefits and risks of axillary dissection and axillary
irradiation.

tIn February 2008, National Breast Cancer Centre (NBCC) changed its name to National Breast and Ovarian Cancer
Centre (NBOCC)
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2 Methods

The objective of the review was to assess the evidence published in the literature since 2000 about
the management and treatment of the axilla in early breast cancer.

The review was divided into seven questions incorporating two areas, staging and treatment:

Staging

What is the best method to assess the axilla?

1) Non-surgical methods compared to axillary dissection
2) 4-node sampling compared to axillary dissection
Treatment

Axillary dissection or Axillary irradiation
3) What is the optimal extent of axillary dissection?

4) What is the prognostic significance of the numbers of nodes involved and/or
retrieved in axillary dissection?

5) What are the long-term outcomes of axillary dissection or axillary irradiation
versus no axillary treatment?

6) What are the benefits of axillary dissection alone compared to axillary
irradiation alone?

7) a. What are benefits of radiotherapy after axillary dissection?

b. Who should have irradiation to the axilla after axillary dissection?

2.1 Inclusion Criteria

Each research question was broken down into the following components: population, intervention,
comparison and outcomes (PICO), see Appendix 1. A separate literature search was conducted for
each question. Articles were included if they addressed the PICO criteria identified for each
question.
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2.2 Literature Search

Literature searches were conducted in each of the following electronic databases:

e Medline
e EMBASE
e PubMed.

Each question had an individual search strategy, using combined key terms which described the
PICO defined for each question (see Appendix 2). The searches were limited to trials conducted in
humans which were published from January 2000 to August 2007 in the English language.

Reference lists of relevant papers and personal files were also searched to identify additional
citations. From each of the seven literature searches, articles were often identified by one search but
considered relevant for another question. These articles were included into the papers for the other
question as being identified by an additional source.

2.3 Exclusion Criteria

Papers were excluded if they met the following exclusion criteria:

e Not an original clinical study — including non-systematic reviews, editorials, letters, opinion
pieces

¢ Inappropriate population — trials conducted in a population other than early breast cancer

¢ Inappropriate intervention — as identified for each question

¢ Inappropriate comparison — as identified for each question

¢ Inappropriate outcomes — as identified for each question

o Not English language

e Published prior to 2000

Based on these criteria, titles and abstracts were assessed to determine whether they met inclusion

criteria for the relevant question. The full text of the included citations were retrieved and assessed
to identify which met the inclusion criteria for the review (Tables 1 and 2).

Table 1. Number of included/excluded citations for each question

Question 1* round (titles/abstracts) 2" round (full text) Final included papers
1 222 67 37

2 160 16 4

3 210 22 7

4 238 27 20

5 232 13 5

6 245 20 9

7 199 32 17
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Table 2. Papers identified from additional sources

Question 1* round 2" round (full text) Final included papers

- 6

- 3

- 14

7

- 8

N[OOI~ WIN|F
1
=0 [N |W|Ww

- 20

2.4 Data Extraction

Data on the characteristics and the outcomes of the trials were extracted and tabulated for each
question. Where multiple citations were identified for one trial, data from the most recent publication
were used, unless further information could be gained from the older publication(s). If a paper
reported on one combined analysis of data from two or more trials, it was classified as one trial.

2.5 Quality Assessment

Trials were classified into levels of evidence, as defined by the National Health and Medical
Research Council (NHMRC), Levels of Evidence,® see Appendix 3. However, formal quality
assessment was not performed.

Data has been included from all levels of evidence (unless specified otherwise), except for non-
systematic (narrative) reviews and opinion pieces (including letters and editorials). However, where
possible, information has been sourced from systematic reviews and randomised controlled trials as
the highest levels of evidence (level | and II).

The results and discussion will be presented for each research question. The first two research
questions relate to staging of the axilla, the remaining five questions regard the treatment and
management of the axilla.

Management of the axilla for early breast cancer 6




3  Non-surgical methods of staging the axilla

Axillary dissection (AD) is currently considered the gold standard for staging the axilla. The following
non-surgical modalities for assessing the axilla were investigated: magnetic resonance spectroscopy
(MRS), magnetic resonance imaging (MRI), ultrasound (US) and positron emission tomography
(PET). In the trials the accuracy of staging the axilla of the non-surgical method was determined by
comparing the lymph node status identified by the non-surgical method to the histological
confirmation of lymph node status following axillary dissection (AD).

3.1 Results

The trials identified reported diagnostic accuracy of various techniques to stage the axilla. Two trials
were identified which compared two non-surgical modalities to each other. One investigated MRI
compared to PET, the other compared US to PET. The remaining trials investigated cohorts of
patients who had axillary staging performed by one of the various non-surgical methods prior to
surgical staging. It was noted that not all patients in these studies received axillary dissection, some
patients were surgically staged using sentinel node biopsy only.

Each of the modalities investigated will be discussed in turn.

3.1.1 MRS

No relevant trials were identified which investigated the use of MRS to stage the axilla.

3.1.2 MRI

Three trials were identified which investigated the use of MRI to stage the axilla, including one paper
which compared MRI to PET.

Description of studies

The trial comparing MRI to PET was small, containing only 10 patients.3 Also the trial investigated
used a non-standard method of MRI, ultra-small super paramagnetic iron oxide (USPIO)-enhanced
MRI. The comparative trial is reported in section 3.1.5. The other two trials were diagnostic accuracy
studies where patients were examined by dynamic contrast-enhanced MRI prior to planned level I/ll
axillary dissection.*° Characteristics of the diagnostic accuracy trials are in Table 3.
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Table 3. Characteristics of MRI trials

First author, Location Study design — diaghostic accuracy N Population Intervention Reference
year standard
Kvistad, 2000" Norway Level Il 65 Invasive breast cancer (T1- | Preoperative AD

A study of test accuracy T4) MRI

with: an independent, blinded Mean age: 59.4yrs (38-

comparison with a valid reference 79yrs); pre- and post-

standard, among consecutive persons menopausal

with a defined clinical presentation
Murray, 2002° UK Level IlI-1 47 Invasive breast cancer Preoperative AD

Tumour size: 5-31mm MRI

A study of test accuracy with: an
independent, blinded comparison with a
valid reference standard, among non-
consecutive persons with a defined
clinical presentation

Mean age: 63yrs (50-
87yrs)

Notes: AD — axillary dissection; MRI — magnetic resonance imaging
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Overall results

Accuracy of staging

The accuracy of the MRI to detect lymph node metastases depended on what criteria were used to
determine a positive lymph node. Here the best possible result, as defined in each trial, is presented
in Table 4. The best result for the Kvistad trial was obtained when an abnormal signal intensity (Sl)
increase was observed (defined as >100% Sl increase during the first post-contrast image compared
with the pre-contrast Sl value in the most contrast enhancing axillary lymph node).4 The best result
for the Murray trial was when Ef (the signal change in an enhancing node normalised to the signal in
an adjacent area of axillary fat) < 0.21% and A (maximal cross sectional area) < 0.4cm? were used.’

Table 4. Accuracy of MRI to stage the axilla

Trial N Sensitivity Specificity PPV % NPV % Accuracy %
% %

Kvistad, 65 83 90 83 90 88

2000*

Murray, 47 100 56 38 100 65

2002°

Notes: NPV — negative predictive value; PPV — positive predictive value

3.1.3 Ultrasound

One systematic review, one comparative study (US compared to PET), and nineteen diagnostic
accuracy studies which investigated the use of ultrasound to stage the axilla were identified. Nodes
which were identified as suspicious on ultrasound were often followed by fine needle aspiration
(FNA) or core biopsy (CB) for confirmation of metastases.

Description of studies

One systematic review was identified® which includes 16 papers published between 1986 and 2003.
Six of these papers have been published since 2000 and have been included in the current NBOCC
review.

One comparative study was identified which compared US to PET’ and is reported in section 3.1.5.
Nineteen diagnostic accuracy studies have been identified which compare the accuracy of US
compared to AD and/or SNB. Characteristics of the original diagnostic accuracy trials are in Table 5.
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Table 5. Characteristics of ultrasound trials

First author, Location Study design — diagnostic N Population Intervention Reference
year accuracy standard
Sato, 2004° Japan Level 111-2 262 Primary breast Preoperative US SNB + AD
A comparison with reference cancer (T1: 35.9%,
standard that does not meet the T2:55.3%, T3:
criteria required for %8%) sa8
_ : ean age: 54.8yrs
Level Il and lll-1 evidence (21-83yrs)
Nori, 2007 ° Italy Descriptive study 132 Breast cancer (98% | Preoperative US | SNB and/or AD
invasive, 2% DCIS) | +/- CB
Mean tumour size:
1.2cm (0.4cm-
2.8cm)Mean age:
56.4yrs (28-88yrs)
Sapino, 2003™ Italy Level 11I-2 298 Breast cancer (90% | Preoperative US | SNB or AD
A comparison with reference invasive, 10% in
standard that does not meet the situ)
criteria required for
Level Il and IlI-1 evidence
Ciatto, 2007"" Italy Level 11I-2 491 Operable breast Preoperative US | SNB or AD
A comparison with reference biopsies cancer (T1-2, NO-1) | + FNA
standard that does not meet the from 476 | Mean tumour size:
criteria required for patients f/i“?m (0.4-3.290m)
_ : ean age: 52yrs
Level Il and IlI-1 evidence (24-90yrs)
Deurloo, 2003™ Netherlands Descriptive study 265 Invasive breast Preoperative US | SNB and/or AD

cancer
Mean tumour size:
1.9cm (0.2-8cm)
Mean age: 56yrs
(27-91yrs)

+/- FNA

Management of the axilla for early breast cancer
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First author, Location Study design — diagnostic N Population Intervention Reference
year accuracy standard
Van Rijk, 2006 Netherlands Level 111-2 726 Unifocal breast Preoperative US | SNB and/or AD
A comparison with reference cancer (T1: 67% +/- FNA
standard that does not meet the T2: 30%, T3: 22%,
criteria required for ;\r/l4: 1%) 58
: ean age: rs
Level Il and lll-1 evidence (18.04 frs) y
Kuenen- Netherlands Level 111-2 183 Primary breast Preoperative US | SNB and/or AD
Boumeester, A comparison with reference aspirations | cancer (T1: 72% + FNA
2003™ standard that does not meet the (of 180 T2: 28% T3: 0.5%)
criteria required for patients)
Level Il and ll-1 evidence
Podkrajsek, Slovenia Level IlI-2 165 Primary breast Preoperative US | SNB or AD
2005 A comparison with reference cancer (T1a/b: 19% | +/- FNA
standard that does not meet the T1c: 42%
criteria required for T2: 33%, T3: 1%,
Level Il and lll-1 evidence DCIS: 5%)
Mean age: 56yrs
(26-80yrs)
Mathijssem, Netherlands Level I11-2 131 Invasive breast Preoperative US | SNB or AD
2006" A comparison with reference cancer (T1and T2: | +/- FNA
standard that does not meet the 95.7%)
criteria required for
Level Il and Ill-1 evidence
Motomura, Japan Level 111-2 60 Breast cancer Preoperative US | SNB
2001" A comparison with reference (stage I or II) + FNA
standard that does not meet the Median tumour
criteria required for :/ilzzziaz:r: (2-55'610&1)
; e :
Level Il and Il-1 evidence (28.7 1yr8’~;1 y
Topal, 2005™ Turkey Level [1I-2 39 Invasive breast Preoperative US | AD

A comparison with reference
standard that does not meet the
criteria required for

Level Il and Ill-1 evidence

cancer (T1: 49%
T2: 49% T3: 2%)
Mean age: 51yrs
(36-78yrs)

+CB
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First author, Location Study design — diagnostic N Population Intervention Reference
year accuracy standard
Krish%amurthy, us Level I1I-2 103 Breast cancer Preoperative US | AD
2002 A comparison with reference + FNA
standard that does not meet the
criteria required for
Level Il and lll-1 evidence
Damera, 2003 UK Level I1I-2 166 Invasive breast Preoperative US | Axillary
A comparison with reference cancer (T1: 22% +/- CB sampling
standard that does not meet the T2:39% T3: 39%) and/or AD
criteria required for Median age: 56yrs
Level Il and lll-1 evidence (33-81yrs)
Brancato, 2004 %" | lItaly Level I11-2 159 Breast cancer Preoperative US | SNB or AD
A comparison with reference (Stage IA/B: 22.1% | + FNA
standard that does not meet the Stage 1C: 38.7%
criteria required for Stage I1>: 39.3%)
Level Il and lI-1 evidence Mean age: 59 (23-
89yrs)
Hinson, 2007% us Descriptive study 112 Breast cancer at Preoperative US | SNB +/- AD
high risk for axillary | +/- FNA
metastases (grade
Il and size 2 1cm,
or grade Il and size
>1.5cm)
Mobbs, 2005%° us Level IlI-2 71 Invasive breast Preoperative US | AD +/- SNB
A comparison with reference cancer + FNA
standard that does not meet the
criteria required for
Level Il and IlI-1 evidence
Lumachi, 2006 Italy Level I11-2 77 Primary breast Preoperative US | AD

A comparison with reference
standard that does not meet the
criteria required for

Level Il and IlI-1 evidence

cancer (T1b:7.8%,
T1c: 61%, T2:
31.2%)

Median age: 54yrs
(36-70yrs)
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First author, Location Study design — diagnostic N Population Intervention Reference
year accuracy standard
Bedrosian, us Level I1I-2 208 Breast cancer (T1: Preoperative US | SNB +/- AD
2003%° A comparison with reference 7%, T2: 15%) +/- FNA

standard that does not meet the Mean age: 55.4yrs

criteria required for (26-91yrs)

Level Il and lll-1 evidence
Couto, 2004°° Portugal Level I1I-2 55 Invasive breast Preoperative US | AD

A comparison with reference
standard that does not meet the
criteria required for

Level Il and Ill-1 evidence

cancer (T1 or T2,
NO)

Notes: AD — axillary dissection; CB — core needle biopsy; FNA — fine needle aspiration; SNB — sentinel node biopsy; US — ultrasound
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Overall results

Accuracy of staging

The accuracy of US and/or FNA/CB of finding or excluding metastases in the axilla was reported,
see Table 6. Where results for ultrasound and ultrasound plus biopsy are reported separately, both
are reported. The addition of FNA or CB tended to increase the accuracy of staging the axilla.

Table 6. Accuracy of ultrasound to stage the axilla

Trial N Technique | Sensitivity | Specificity | PPV % | NPV % | Accuracy
% % %
Ciatto, 2007 491 US+FNA* 72.6 95.7 96.6 67.2
biopsies
from 476
patients
Hinson, 2007 112 us 81 69
US+FNA 82 100
Nori, 2007° 132 us 452 86.6 61.3 77.2 73.5
US+CB 91.6 100 100 66.6 92.8
Van Rijk, 726 Us 35 82
2006" FNA 62 99
US+FNA 21 99.8
Mathijssen, 131 us 34 98.7 94.7 68.8 72.5
2006
Lumachi, 77 us 67.6 80 75.6 72.7 74
2006%
Podkrajsek, 165 us 58 89 77 77
2005" US+FNA 84 91 97 62
Mobbs, 2005*° 71 us 40 82 47 78 70
61 US (>5mm) 80 82 47 95 82
Topal, 2005™ 39 US+CB 90 100 100 66 92
Sato, 2004° 262 us {44.6} {97.3} {92.6} | {70.2} {74.8)
Brancato, 159 us 64.3 86.5 78.9 75.5
2004% (suspicious)
US+FNA 58.6 100 100 75.4
Couto, 2004°° 55 us 71.4 71.4 60 80.6
Sapino, 2003™ 298 us {68.2} {83.3} {63.2) | {86.2} {78.9}
US+FNA* {89.1} {100} {100} | {83.3} {92.9}
Deurloo, 265 US+FNA* {86} {100} {100} | {72.7} {89.8}
2003"
Bedrosian, 208 US+FNA 25 100
2003%
Damera, 166 usS 55 82 74 65
2003% US+CB 42 100 100 74
Kuenen- 183 US+FNA* 57 96 92 70 76
Boumeester, aspirations
2003™ from 180
patients
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Trial N Technique | Sensitivity | Specificity | PPV % | NPV % | Accuracy
% % %

Krishnamurthy, 103 US+FNA 86.4 100 100 67 79

2002"°

Motomura, 60 us 50 92.1 76.7

2001" US+FNA 78.5 93.3 86.2

Ohta, 2000"** 32 us 65 100 79

Notes: CB — core biopsy; FNA — fine needle aspiration; NPV — negative predictive value; PPV — positive predictive
value; US — ultrasound

Figures in {braces} were calculated by review authors. *Not including FNA data which was not informative/inadequate
(neither positive or negative). **Data from single arm of comparative study reported in section 3.1.5.

3.1.4 PET

One systematic review and sixteen trials were identified which investigated the use of PET to stage
the axilla. Two comparative trials were identified, one which compared PET to MRI, the other which
compared PET to US.

Description of studies

One systematic review was identified”” which includes papers evaluating use of PET both in the
diagnosis of primary breast cancer and to evaluate axillary lymph node and sentinel node status.
Twenty-four studies published between 1989 and 2004 investigated the use of PET to stage axillary
and sentinel node status. Six of these papers which were published since 2000 have been included
in the current review.

Two comparative studies were identified, one which compared PET to US,’ the other compared PET
to USPIO MRI.® The comparative ftrials are reported in section 3.1.5. Sixteen diagnostic accuracy
studies have been identified which compare the accuracy of PET to stage the axilla to AD and/or
SNB, the characteristics of these trials are in Table 7.
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Table 7. Characteristics of PET trials

First author, year | Location Study design — diagnostic N Population Intervention Reference standard
accuracy
Kelemen, 2002 USA Level llI-2 15 Invasive breast cancer Preoperative PET  [SNB +/- AD
A comparison with reference Median tumour size 1.5cm
standard that does not meet the (0.5-5cm)
criteria required for Median age: 60yrs (43-
Level Il and I1I-1 evidence 82yrs), most
postmenopausal
Van der Hoeven, Netherlands Level 111-2 70 Operable breast cancer (TO: | Preoperative PET SNB or AD
2002%° A comparison with reference 6%, T153%, T2: 26%, T3
standard that does not meet the 6%, T4: 4%)
criteria required for Mean age: 58yrs
Level Il and 1lI-1 evidence
Chung, 2006 USA Level 111-2 54 Invasive breast cancer (T1: | Preoperative PET  |[SNB or AD
A comparison with reference cancers | 41%, T2: 44%, T3: 15%)
standard that does not meet the | in 51
criteria required for patients
Level Il and IlI-1 evidence
Guller, 2002%" Switzerland Level 111-2 31 Breast cancer (T1:19pts T2: | Preoperative PET  [SNB
A comparison with reference 12pts)
standard that does not meet the Mean age: 64.8yrs (47-
criteria required for 88yrs)
Level Il and IlI-1 evidence
Fehr, 2004 Switzerland Level IlI-1 24 Breast cancer < 3cm Preoperative PET  [SNB + AD

A study of test accuracy with: an
independent, blinded
comparison with a valid
reference standard, among non-
consecutive persons with a
defined clinical presentation

Mean age: 56yrs (45-74yrs)
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irst author, year ocation tu esign — diagnostic opulation ntervention eference standar
Fi hor, y L i Study design — diag i N Populati I i Ref dard
accuracy
Kumar, 2006°° USA Level 111-2 80 Breast cancer, mean Preoperative PET  [SNB + AD
A comparison with reference tumour size: 1.64cm (0.2-
standard that does not meet the 6.9cm)
criteria required for Mean age: 52yrs (32-79)
Level Il and I1I-1 evidence Menopausal status:
premenopausal: 41%,
perimenopausal: 14%,
postmenopausal: 45%
Barranger, 2003** | France Level Il 32 Breast cancer (T0: 28.1%, Preoperative PET  |[SNB + AD
A study of test accuracy with: an Tl: 56.3%, T2: 15.6%)
independent, blinded Mean age: 58yrs (29-77yrs)
comparison with a valid
reference standard, among
consecutive persons with a
defined clinical presentation
Veronesi, 2007 Italy Level 111-2 236 Breast cancer (T1-T3) Preoperative PET  |[SNB and/or AD
A comparison with reference Median age: 49yrs (24-
standard that does not meet the 79yrs)
criteria required for Menopausal status:
Level Il and IlI-1 evidence Premenopausal: 135,
Postmenopausal: 100,
1 male patient
Lovrics, 2004%° Canada Level Il 90 Breast cancer (stage | — II) Preoperative PET  |AD
A study of test accuracy with: an Mean age: 56.4yrs
independent, blinded
comparison with a valid
reference standard, among
consecutive persons with a
defined clinical presentation
Gil-Rendo, 2006°" | Spain Level 111-2 275 Breast cancer (stage | — Il Preoperative PET  [SNB and/or AD
9
A comparison with reference Mean tumour size: 2.3cm
standard that does not meet the (0.3-4.9cm)

criteria required for
Level Il and Ill-1 evidence

Mean age: 50.6yrs (24-
87yrs)
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First author, year | Location Study design — diaghostic N Population Intervention Reference standard
accuracy
Hubner, 20007 us Level 111-2 87 Primary (35pts) and Preoperative PET  [Routine
A comparison with reference recurrent (57pts) breast histopathological
standard that does not meet the cancer [only results for methods
criteria required for primary breast cancer
Level Il and I1I-1 evidence reported in this review]
Mean age: 59yrs
Greco, 2001%° Italy Level Il 167 Breast cancer (T1-2) Preoperative PET  |AD
A study of test accuracy with: an Mean tumour size: 2.1cm
independent, blinded (0.5cm-5¢m)
comparison with a valid Mean age: 54yrs (28-84yrs)
reference standard, among
consecutive persons with a
defined clinical presentation
Rieber, 2002% Germany Level 111-2 43 Suspected breast cancer Preoperative PET  [Histopathology
A comparison with reference Mean age: 52.9yrs (27-
standard that does not meet the 84yrs)
criteria required for
Level Il and 1lI-1 evidence
Yutani, 2000 Japan Level Il 38 Primary breast cancer Preoperative PET  |AD
A study of test accuracy with: an Mean tumour size: 2.1cm (compared to pre-
independent, blinded (0.4-4.5cm) op SPECT)
comparison with a valid Mean age: 51yrs (25-86yrs)
reference standard, among
consecutive persons with a
defined clinical presentation
Schirrmeister Germany Level 111-2 117 Suspected breast cancer Preoperative PET  [Histopathology

200142

A comparison with reference
standard that does not meet the
criteria required for

Level Il and lll-1 evidence

Mean age: 56.8yrs (28-
86yrs)

Premenopausal: 34pts

Perimenopausal: 23pts
Postmenopausal: 60pts
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First author, year | Location Study design — diaghostic N Population Intervention Reference standard
accuracy
Wahl, 2004* USA Level I11-1 308 Invasive breast cancer (T1: | Preoperative PET  |AD

A study of test accuracy with: an
independent, blinded
comparison with a valid
reference standard, among non-
consecutive persons with a
defined clinical presentation

14%, T1a: 6.2%, T1b:
17.5%, T1c: 31.5%, T2:
25.6%, T3: 2.3%, Tx: 2.9%)
Median age: 52yrs (27-
82yrs)

Menopausal status:
premenopausal: 37.3%,
perimenopausal: 4.5%,
postmenopausal: 40.3%,
surgical menopause: 17.2%

Notes: AD — axillary dissection; PET — positron emission tomography; SNB — sentinel node biopsy
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Overall results

Accuracy of staging
The accuracy of PET compared to AD and/or SNB from the identified trials are reported in Table 8.

Table 8. Accuracy of PET to stage the axilla

Trial N Sensitivity Specificity PPV % NPV % Accuracy %
% %

Veronesi, 236 37 96 88 66 70

2007%

Gil-Rendo, 275 84.5 98.5 98.4 85.6 91.3

2006%’

Kumair, 80 44 95 89 72

2006%

Chung, 54 cancers 60 100 100 53 72

2006°* in 51

patients

Stadnik, 10 80 100 100 80

2006

Wahl, 2004* 308 61 80 62 79

Lovrics, a0 40 97 75 89

2004%°

Fehr, 2004* 24 20 93 67 62

Barranger, 32 20 100 100 58.6 62.5

2003*

Van der 70 28 82

Hoeven,

2002%"

Rieber, 43 80 95 94.1 95 87.5

2002

Guller, 31 43 94 NR 67 NR

2002%

Kelemen, 15 20 90 NR NR NR

2002%

Greco, 167 94.4 86.3 84 95.3 89.8

2001%

Schirrmeister 117 79 92 82 91 89

2001%

Yutani, 38 50 100 100 73.3 78.9

2000"'

Ohta, 32 70 100 82

20007

Hubner, 35" 96 91

2000%

Notes: NPV — negative predictive value; PPV — positive predictive value; NR — not reported
*Data by adopting a standardised uptake value (SUV) threshold of 2.3; **Data from single arm of comparative study
reported in section 3.1.5; TPET considered positive if 22 observers read intense uptake (3), moderate (2) or faint (1);

#Five patients were evaluated for both primary and recurrent tumours
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3.1.5 Comparative trials

Two trials compared the use of two non-surgical methods of staging the axilla.

Description of Studies

One trial compared US and PET for staging the axilla in 32 patients7 and the other trial compared a
non-standard method of MRI, USPIO-enhanced MRI, and PET in 10 patients.3

Overall results

Diagnostic accuracy of US compared with PET for staging the axilla,” is presented in Table 9. The
addition of PET and US improved sensitivity and accuracy of staging the axilla, however these
differences were not statistically significant.

Table 9. Accuracy of PET compared to US to stage the axilla

PET us PET+US
Sensitivity % 70 65 75
Specificity % 100 100 100
Accuracy % 82 79 85

Notes: PET — positron emission tomography; US — ultrasound

The accuracy of a non-standard method of MRI, USPIO-enhanced MRI, compared to PET,? is
presented in Table 10. Combining MRI and PET gave an accuracy of 100%.

Table 10. Accuracy of MRI compared to PET to stage the axilla

USPIO MRI PET PET+MRI
Sensitivity % 100 80
Specificity % 80 100
PPV % 80 100
NPV % 100 80
Accuracy % 100

Notes: MRI — magnetic resonance imaging; NPV — negative predictive value; PET — positron emission tomography;
PPV — positive predictive value; USPIO - ultra-small super paramagnetic iron oxide

3.2 Discussion

Axillary dissection has been the gold standard for staging of the axilla, as numbers of nodes could
be assessed as well as positivity or negativity. In the 2001 NBCC Guidelines for Early Breast
Cancer," non-surgical staging techniques such as MRI, ultrasound and PET had limited evidence to
support their use. These techniques, as well as MRS, were re-assessed using the latest data
available.
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MRI

Results of MRI as a method of staging the axilla are best for negative predictive value, but continue
to be less reliable in sensitivity and specificity than axillary dissection. As discussed in the Murray
(2002) paper,’ the implications of these results on practice are dependent on the purpose of the
assessment. MRI staging showed good results in terms of excluding axillary metastases, however
performs poorly in terms of identifying women with axillary metastases.’

The two studies identified comparing MRI with axillary dissection continue to demonstrate technical
problems related to the technique. Movement related to respiration can limit the quality of the images
obtained from MR imaging of the breast,* and may lead to misinterpretation, particularly of smaller
lymph nodes.® In addition, general technical issues such as the design of breast coils not always
being suitable for axilla imaging may also influence quality of images.4

Ultrasound

For the use of ultrasound to stage the axilla a larger body of data is available. Overall accuracy of
ultrasound alone ranged from 70% to 82%, however accuracy approached 93% when ultrasound
was performed in combination with fine needle aspiration or core biopsy. For those with palpable
nodes, results for sensitivity and specificity were also improved. The findings suggest that, in
patients with ultrasound-positive axillary nodes confirmed by fine needle aspiration or core biopsy, it
may be appropriate to proceed to axillary dissection immediately, without initial sentinel node biopsy.

However, the significant difficulty encountered with ultrasound as a method of staging the axilla is
the poor negative predictive value (usually <80%). Therefore a negative result on ultrasound plus
fine needle aspiration or core biopsy, does not remove the need for surgical staging of the axilla.

Finally, a study comparing US with PET showed similar results for both techniques in relation to
sensitivity, specificity and accuracy.7

PET

There are many ftrials investigating the role of PET as a method of staging the axilla. However, the
picture overall is one of low sensitivity, and negative predictive value, although the technique does
have high specificity and moderate positive predictive value. This indicates that the best clinical
utility of this technique in non-surgical staging of the axilla may be for patients with positive PET
predicting an involved axilla,®® with specificity up to 100% (see Table 8 for reference). The use of
PET to indicate patients with a PET-positive axilla for whom an ALND is more appropriate than a
SNB (a new treatment in staging axillary lymph nodes), to minimise the number of procedures for the
women, is a possibility given the high specificity seen across studies.*®
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4  Node-sampling method of staging the axilla

4.1 Results

4.1.1 Description of studies

Six trials were identified which investigated unguided axillary sampling (as opposed to SNB)
compared to axillary dissection. These included randomised controlled trial data from one centre,***°
three comparative trials and two ftrials reporting on diagnostic accuracy. Characteristics of these
trials are presented in Table 11.
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Table 11. Characteristics of axillary sampling trials

First author, | Location Study N Population Intervention Comparator Outcomes
year design
Chett)/, UK RCT- 466 Operable breast cancer <4cm Axillary node Level Il axillary Survival, local recurrence,
2000* prospective Median age: 54yrs sample node clearance morbidity
n:234 n:232
Level Il -
intervention
Lambah, UK Combined 855 Operable breast cancer (T1-3, NO-1, MO) Four node sampling | Level lll axillary Axillary recurrence,
2001% analysis of 2 plus radiotherapy if | clearance survival
RCTs node +ve
Level Il -
intervention
Kingsmore, UK Comparative- | 2122 Invasive breast cancer Axillary node Axillary clearance Recurrence, morbidity
2005 retrospective | [317 Median age: 58yrs (25-74yrs) sampling n:627 n:1178
received
Level IlI-2 - no
intervention axillary
surgery]
Sinha, 2002*" | UK Comparative- | 734 Invasive breast cancer Axillary node Axillary clearance Overall survival,
retrospective sample n:350 recurrence
n:384
Level I1I-2 -
intervention
Gui, 2005™ UK Comparative- | 168 Breast cancer <3cm (TI: 118 pts T2: 50 pts) Sentinel node Sentinel node Accuracy
prospective Median age: 54yrs (27-75yrs) biopsy — axillary biopsy — axillary
node sampling n:82 | clearance
Level llI-2 - n:86
intervention
Ahlgren, Sweden Study of 415 Operable breast cancer (T0-3, NO-1,M0) Five node biopsy Level I-1l axillary Accuracy
2002 diagnostic Tumour size: 27% 0-10mm, 40% 11-20mm, dissection
accuracy 19% 21-30mm, 13% >30mm (following the five
Median age: 24% <50yrs, 76% >50yrs node biopsy)
Level llI-2 — Menopausal status: 27% pre-menopausal,
diagnostic 73% post-menopausal
accuracy
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First author, | Location Study N Population Intervention Comparator Outcomes
year design
Tanaka, Japan Study of 237 Primary breast cancer (stage | — 1l) Four node sampling | Axillary clearance Accuracy
2006 diagnostic (following the four
accuracy node sample)
Level llI-2 —
diagnostic
accuracy
Notes: RCT — randomised controlled trial
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4.1.2 Overall results

Accuracy of staging

Two trials reported on the accuracy of node sampling in staging the axilla compared to axillary
dissection,***° see Table 12. These trials reported that sampling was an accurate method of staging
the axilla. Ahigren et al (2002) reported that sampling five nodes, compared to the first four sampled,
did not greatly increase the sensitivity of the technique.*®

Table 12. Accuracy of node sampling in staging the axilla

Trial N Technique | Sensitivity | Specificity PPV NPV | Accuracy FN
% % % % % rate
%
Ahigren, 5 node 97.3 98.5
2002*° 415 sampling
4 node 96.0 97.8
sampling®
Tanaka, 237 4 node 93.4 100 100 97.8 98.3 6.5
2006°° sampling

Notes: FN — false negative; NPV — negative predictive value; PPV — positive predictive value
*if only first four nodes were sampled instead of five

One trial reported on whether the addition of sampling to SNB provided any additional information on
staging the sentinel node,*® see Table 13. Gui et al (2005) report that the addition of axillary
sampling to sentinel node biopsy does not provide any additional data on staging the sentinel
node.*®

Table 13. Accuracy of node sampling in staging the sentinel node

Trial N Technique | Sensitivity | Specificity | PPV NPV | Accuracy FN
% % % % % rate
%
Gui, 2005® | 165 | SNB—AD 92.3 96.7 7.7
SNB—AS 100 100 0

Notes: AD — axillary dissection; AS — axillary sampling; FN — false negative; NPV — negative predictive value; PPV —
positive predictive value; SNB — sentinel node biopsy

Survival

Two centres report on survival outcomes, see Table 14. Lambah et al (2001)* report longer term
outcomes for those in the Chetty (2000) trial** combined with data from patients enrolled in a
mastectomy trial in the same centre. Sinha et al (2002)*" stratified absolute survival by prognostic
groups (good, moderate, poor) and found no significant differences between the sampled or the
clearance group in any of the three groups (p=0.3, 0.8, 0.6 respectively), however they report a trend
towards better survival in the sampled groups.

Management of the axilla for early breast cancer 26




Table 14. Survival outcomes of axillary sampling compared to axillary dissection

First Median Comparison (n) Disease-free survival Overall survival
author, follow- Exp Ctrl Exp Ctrl p Exp Ctrl p
year up value value
Chett)/, 4.1 years | AS (234) AD Syr: Syr: 0.68 Syr: Syr: 0.2
2000 (232) 79.1% | 76.0% 88.6% | 82.1%
Lambah, | 9.4 years AS AD Syr: Syr: 0.36
2001% Node —ve | Node -ve 89.9%; | 88.5%;
(283) (260) 10yr: 10yr:
84.6%; | 77.6%;
15yr: 15yr:
70.1% | 67.5%
AS AD Syr: Syr: 0.79
Node +ve | Node +ve 76.4%; | 75.7%;
(148) (164) 10yr: 10yr:
59.4%; | 62.1%;
15yr: 15yr:
51.7% | 51.1%
Sinha, 65.5 AS (384) AD NS
2002% months (350)

Notes: AD — axillary dissection; AS — axillary sample; NS — not significant

Local recurrence

Two centres report on axillary and/or local recurrence, (Chetty 2000* and Lambah 2001*° report

results from same centre) see Table 15.

Table 15. Recurrence outcomes of axillary sampling compared to axillary dissection

First author, Median Comparison Axillary recurrence Local recurrence
year follow-up (n)
Exp Ctrl Exp Ctrl p value | Exp | Ctrl p
value
Chetty, 4.1 years AS AD 7 axilla; 8 axilla; 0.94 15 | 14 | 0.97
2000 (234) (232) 1 axilla + 0 axilla +
SCF SCF
Lambah, 9.4 years AS AD 5yr: 3.3%; 5yr: 1.6%; 0.017
20014 Node | Node— | 10yr:6.8% | 10yr: 1.6%
-ve ve
(283) (260)
AS AD 5yr: 6.0%; 5yr: 3.0%; 0.086
Node Node 10yr: 9.4% | 10yr: 6.6%
+ve +ve
(148) (164)
Kingsmore, 8 years AS AD Overall: Overall: <0.001;
2005 (627) | (1178) 10%; 4%;
node —ve: node —ve: | <0.001;
7%; 2%;
node +ve: node +ve: | <0.001
23% 6%
Notes: AD — axillary dissection; AS — axillary sample; SCF — supraclavicular fossa
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Kingsmore (2005)* also reported axillary recurrence stratified by the number of nodes examined,
see Table 16.

Table 16. Axillary recurrence of axillary sampling compared to axillary dissection by number of nodes examined

First author, year | Patients Subgroup Comparison (n) | Axillary recurrence
Exp Ctrl | Exp | Ctrl | p value

Kingsmore, 2005% | Node -ve | 1-3 nodes excised | AS (107) | AD | 9% | 5%
(42)
>4 nodes excised | AS (112) | AD | 5% | 2%
(532)
Node +ve | 1-3 nodes excised | AS (24) | AD | 33% | 8%
(13)
>4 nodes excised | AS(75) | AD | 20% | 5%
(415)

Notes: AD — axillary dissection; AS — axillary sample

Adverse events

Chetty et al (2000)** report on morbidity data with impairment of shoulder motion and arm swelling
worse in axillary dissection groups compared to axillary sample. No difference was found in shoulder
muscle power between the two groups. Impairment of shoulder motion improved over time however
arm swelling persisted at three years.

Kingsmore et al (2005)* report that rates of lymphoedema were similar between those who had
axillary sampling and those who had axillary clearance (5% vs. 6%, respectively). However the
addition of radiotherapy to either of the surgical procedures increased the incidence of
lymphoedema.

4.2 Discussion

Two non-randomised trials using axillary dissection as the reference standard reported that four
node sampling was an accurate method for staging breast cancer.*>*° The sampling of an additional
node (Swedish five node sample technique compared to four node sampling) was found by Ahigren
(2002)* to add very little to the sensitivity of the technique (<2% improvement). The five node
technique was also compared to axillary dissection and was found to be equivalent.

The addition of four node sampling to sentinel node biopsy, showed sampling provided no additional
information to stage the axilla.*®

Pooled randomised trial data showed no significant difference in 15-year overall survival between
axillary sampling and axillary dissection.*> For node negative women, significantly higher rates of
axillary recurrence were observed in the axillary sampling group.*® While higher rates were also
observed in node positive women, this difference was not statistically significant.

Kingsmore (2005)46 showed in a large retrospective, but non-randomised study, an increased
axillary recurrence rate for sampling in node negative patients compared with axillary clearance (9%
vs. 5%; p<0.001) when fewer than 4 nodes were sampled (5% vs. 2%; p=0.052). This diminished
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when four or more nodes were sampled. For node positive patients, there was a large difference in
recurrence rates between women who received sampling alone compared to axillary clearance,
however this disappeared when radiotherapy was added.
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5 Optimal extent of axillary dissection

5.1 Results

5.1.1 Description of studies

Two RCTs were identified investigating varying levels of axillary dissection, one which compares
level | and level Il dissection, the other compares level Il with level Ill dissection (Table 17).

Non-randomised, descriptive trials investigated the difference between varying levels of dissection
(Table 17) or numbers of excised nodes (Table 18).
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Table 17. Study characteristics of levels of dissection trials

First author, | Location Study design | N Population Intervention Comparator | Outcomes
year
Tominaga, Japan RCT 1209 Breast cancer stage Il (T2 NO or T2 N1a, Level Il Level lll Survival, disease
2004 excluding N1b) dissection dissection free survival,
Level Il - Age:<40yrs: 115pts, 41-50yrs: 447 pts, 51- n:604 n:605 morbidity
intervention 60yrs: 313pts, 61-70yrs: 253pts, >71yrs: 71pts
Menopausal status: premenopausal: 567pts
postmenopausal: 620pts
Kodama, Japan RCT 514 Breast cancer (T1-3, NO, N1a, N1b) Level | Level lll Survival,
2006°2 Mean age: 51.6yrs vs. 50.6yrs dissection n:256 | dissection recurrence,
Level Il - Menopausal status: premenopausal: 125 vs. n:258 morbidity,
intervention 131 postmenopausal: 131 vs. 127 distribution of
nodes
Chua, Australia Descriptive 320 Invasive breast cancer (T1-3, NO-1, MO) Level llI N/A Number involved
2002 study dissections | Median tumour size 18mm (2-85mm) dissection (level nodes, distribution
in 308 Median age: 52yrs (20-92yrs) | & Il dissection on nodes in each
patients levels marked level
intraoperatively)
lyer, 2000 | USA Descriptive 1652 Breast cancer (T1: 1155pts T2: 497pts) Axillary N/A Accuracy, number
study — Median age: 55yrs (22-89yrs) dissection (>10 of nodes excised
mathematical nodes
model examined)
Kuru, 2006 Turkey Retrospective | 798 Invasive breast cancer (T1-3) Level | £ level Il | Level lll (£ Number of nodes
% cohort Median age: 47yrs (24-76yrs) dissection level Il £ removed, number
Level 1-3 - Menopausal status: premenopausal: 54% n:530 level I) involved nodes
prognosis postmenopausal: 46% dissection
n:268
Saha, USA Descriptive 302 Invasive breast cancer (T1: 96pts, T2: 169pts, Level I/11/11l N/A Level of surgery,
2000°° study T3: 18pts) dissection nodes retrieved,
Median age: 56yrs (24-89yrs) number positive
nodes

Notes: N/A — not applicable
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Table 18. Study characteristics — numbers of nodes dissected

Location Study design | N Population Intervention Comparator | Outcomes
First author,
year
Axelsson, Denmark Retrospective | 4771 Invasive breast cancer < 1cm Axillary Number of Nodes retrieved,
2000°" cohort 64% low-risk patients, clinically node-negative , dissection (level | nodes positive nodes
Level lll-3 - grade | I/11) removed identified
prognosis
Somner, UK Descriptive 520 Invasive breast cancer with complete level Il| Level Il N/A Node retrieved,
2004%® study dissection performed dissection positive nodes
identified
Schaapveld, | Netherlands | Retrospective | 4715 Invasive breast cancer Axillary Number of Node retrieved,
2004 cohort Median age: 60yrs (49-71yrs) dissection nodes positive nodes
Level IlI-3 - removed identified
prognosis
Notes: N/A — not applicable
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5.1.2 Overall results

The two RCTs report on the impact of differing levels of dissection on survival, recurrence and
morbidity.>"*? The remaining trials report on the number of positive nodes identified with regards to
levels of dissection or numbers of nodes excised.

Survival

Table 19. Survival outcomes of varying levels of axillary dissection

First Median Comparison (n) Disease-free survival Overall survival
author, follow- Exp Ctrl Exp Ctrl p Exp Ctrl p
year up value value
Tominaga, | 7.2 years Level Il Level llI Syr: Syr: Syr: Syr: Syr: Syr:
2004°" (604) (605) 84.1%; | 84.5%; | 0.756* | 92.1%; | 92.5%; | 0.915%;

10yr: 10yr: 10yr: 10yr: 10yr: 10yr:
73.3% | 77.8% | 0.666" | 86.6% | 85.7% | 0.931*

Kodama, 9.3 years Level | Level llI Syr: Syr: NS Syr: Syr: NS
2006°? (256) (258) 83.1%; | 84.7%; 94.5%; | 93.6%;

10yr: 10yr: 10yr: 10yr:

74.1% | 76.6% 87.8% | 89.6%

Notes: NS — not significant
* Intention-to-treat analysis

Local recurrence

Table 20. Recurrence outcomes of varying levels of axillary dissection

First Median | Comparison Axillary recurrence Local recurrence
author, follow- (n)
year up Exp Ctrl Exp Ctrl p Exp Ctrl p
value value

Tominaga, 7.2 Level | Level 19 14 (2.3%)* 114 108 0.646
2004 years Il 1] (3.1%)* (18.9%)** | (17.9%)**

(604) | (605)
Kodama, 9.3 Level | Level | 1(0.39%) 0 NS 13 15 NS
2006 years | 1] (5.08%) | (5.81%)

(256) | (258)

Notes: NS — not significant
* lymph node recurrence; ** any recurrence

Adverse events

Operation-related morbidity and post-surgical complications are reported in Tables 21 and 22,
respectively.
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Table 21. Operation-related morbidity of levels of dissection

First Comparison (n) Duration of surgery Mean blood loss (ml)
author, (min)

year Exp Ctrl Exp Ctrl p value Exp Ctrl p value
Tominaga, | Levelll Level Ill 133 145 <0.001 216 250 0.001
2004 (604) (605)

Kodama, Level | Level llI 60.5 77.0 | <0.0001 | 481 62.1 | <0.0001
2006 (256) (258)

Table 22. Post-surgical complications of levels of dissection

First Comparison (n) Arm oedema Shoulder disturbance
author, Exp Ctrl Exp Ctrl p value Exp Ctrl p value
year

Kodama, Level | Level lll 5.5% 5.8% NS 8.2% 8.5% NS
2006 (256) (258)

Notes: NS — not significant

The Tominaga RCT reported no significant differences between level Il or level Il axillary dissection
with respect to arm pain, motor function, social functioning or pectoralis major muscle atrophy at 6,

12, 18 or 24 months after surgery.®’

Number of reported positive nodes

Chua et al (2002)* reported on a cohort of patients who had level Il dissection and examined the
difference on the number of positive nodes identified if only level | or level Il had been performed.

Similarly, Saha et al (2000)* reported the difference of the lymph node status detected from level I,
Il or Il dissection. If only level | had been performed compared to level I/ll, 15.9% patients’ lymph
node status would have been down-categorised. When level I/ll/lll was performed, 4.3% patients
would have had their lymph node status up-categorised compared to level I/ll dissection.

Table 23. Positive nodes identified by varying levels of dissection

First Level of Number (%) positive nodes %
author, year | dissection/number of 0 1-3 >4 4-9 >10 | positive
nodes excised nodes
Kuru, 2006> | 1-10 nodes 76 (73) 28 (27)
11-15 nodes 136 (68) 64 (32)
16-20 nodes 100 (56) 80 (44)
21-25 nodes 68 (41) 98 (59)
>26 nodes 84 (57) 64 (43)
Schaapveld, | <6 nodes 176 (72) 61 (25) 9(4)
2004% 6-9 nodes 769 (63) | 339 (28) | 121 (10)
10-14 nodes 1198 (61) | 452 (23) | 313 (16)
15-19 nodes 508 (57) | 211 (24) | 177 (20)
>20 nodes 217 (46) | 107 (23) | 148 (31)
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First Level of Number (%) positive nodes %
author, year | dissection/number of 0 1-3 >4 4-9 >10 | positive
nodes excised nodes
Somner, 1-5 nodes {33}
2004°% 6-10 nodes {50}
11-15 nodes {58}
16-20 nodes 68
21-25 nodes {67}
26-30 nodes {66}
Chua, Level | dissection 97 (30) 44 (14)
2002 Level Il dissection 94 (29) 48 (15)
Level Il dissection 92 (29) 51 (16)
Saha, Level | dissection 182 75 30 15
2000% Level I/1l dissection 169 65 36 32
Level I/11/1ll dissection 166 64 33 39

Notes: Figures in {braces} estimated by authors from graphs presented in original paper

Axelsson (2000)* reports that four or more positive nodes were identified in 5% of cases. If 15 or
more nodes were examined, this increased to 8%.

lyer et al (2000)** report a mathematical model to predict the accuracy of detecting positive nodes
based on the number of nodes excised. Approximately 20 nodes need to be excised to estimate up
to three positive nodes with 90% probability of accuracy.

5.2 Discussion

The previous guidelines recommended a level I/ll axillary dissection.

In this current, updated search period there were two randomised trials identified. Neither trial found
a difference for DFS or OS between level Il and level Il dissection® or level | and level Il
dissection.®® Both trials found longer operation times and more blood loss for level Ill, but no
differences in arm oedema or shoulder movement following dissection.

The non-randomised data during the updated search period demonstrated the differences in the
number of nodes retrieved at all levels. The addition of level Ill does improve node retrieval
somewhat.

The number of nodes to be excised for maximum accuracy was estimated to be approximately 20.
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6  Prognostic significance of nodal involvement

6.1 Results

This question was divided into four sub-questions regarding nodal involvement:
a) Prognostic significance of number of excised nodes.
b) Prognostic significance of ratio of positive to excised nodes.
c) Prognostic significance of number of uninvolved nodes.
d) Sentinel node involvement as a predictor of further axillary involvement.

6.1.1 Description of studies

Nineteen trials were identified which investigated the prognostic significance of the number of
excised nodes, the ratio of positive to excised nodes and/or the number of uninvolved nodes. Nine
trials were identified which investigated sentinel node involvement as a predictor of further axillary
involvement. Characteristics of these trials are presented in Table 24.

Number of nodes excised

Thirteen trials reported on how the number of nodes that were excised during dissection impacted
on survival and/or recurrence. The numbers of nodes excised were examined either by grouping
numbers of nodes together or analysing as a continuous variable. Trials compared varying numbers
of excised nodes. In trials where all patients had node negative disease, total number of nodes
excised = total number of uninvolved nodes.

Ratio of positive nodes to nodes dissected (P/D ratio)

Eleven trials report on the effect of the ratio of positive nodes to the number of nodes dissected, this
will be referred to as the P/D ratio. Patients were divided into groups by quartile or by ratio. The
median P/D ratio ranged from 7% to 21%.

Number of uninvolved nodes

Five trials investigated the effect of the number of uninvolved nodes on survival and recurrence.

Prediction of further nodal involvement

Some trials were identified which investigated the predictive value of sentinel nodes in detecting
non-sentinel node involvement. The literature search strategy was not designed to identify these
articles therefore the articles discussed may not represent a comprehensive list of all articles on this
topic. Variables which were considered independent predictors of further axillary involvement on
multivariate analysis in individual papers were reported.
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Table 24. Study characteristics — prognostic significance of nodal involvement

First author, | Location Study N Population Intervention Nodal Outcomes
year design involvement
examined
Salama, USA Retrospective | 1927 Local-regional breast carcinoma Breast- Number of nodes Survival, disease free
2005%° cohort Node negative conservation cohort | excised survival
Median tumour size 1.5cm (0.1-7¢cm) vs. n:1094
Level 11I-3 - 2.5¢cm (0.1-15¢cm)
prognosis Median age: 57yrs (22-89yrs) vs. 56yrs (23- | Mastectomy cohort
89yrs) n:833
Mersin, Turkey Retrospective | 270 Stage | or || Node-negative invasive breast Modified Number of nodes Survival, disease free
2003%" cohort cancer radical mastectomy | excised survival
Tumour size <6cm and complete
Level IlI-3 - Median age: 49yrs axillary dissection Patients who had
prognosis Pre- and postmenopausal lymph nodes <18
n:152
Patients who had
lymph nodes >18
n:118
Megale Brazil Case series- 168 Breast cancer Adjuvant Ratio positive Disease free survival,
Costa, 2004% prospective T stage: T1: 9%, T2: 64%, T3: 27% chemotherapy nodes to dissected | relapse
Clinical node status: mean 1 positive node following lymph nodes
Level IV - (0-5) node excision
prognosis Median age: 50yrs (43-57yrs)
Kuru, 2006% Turkey Retrospective | 801 Invasive breast cancer patients with T1-3 Modified radical Nodes removed, Survival
cohort tumour and positive axillary lymph node mastectomy Ratio positive
Tumour size: <2cm: 17%, 2.1-5cm: 59%, nodes to dissected
Level III-3 - >5cm: 24% nodes
prognosis Age: <35yrs: 14%, >35yrs: 86%
Menopausal status: premenopausal: 54%,
postmenopausal: 46%
Camp, 2000** | USA Retrospective | 290 Node negative breast carcinoma Modified radical <20 lymph nodes Survival, uninvolved
cohort Tumour size >2cm: 48% mastectomy (79%) | n:67 nodes
Age: <50yrs: 32%, >50yrs: 68%
Level IlI-3 - Partial breast >20 lymph nodes
prognosis resection (21%) n:223
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First author, | Location Study N Population Intervention Nodal Outcomes
year design involvement
examined
Shahar, USA Case series- 339 Invasive breast cancer with one to three Surgery first N/A Sentinel node prediction
2004% retrospective positive SLNs n:265 of nodal involvement
T stage: T1: 256pts vs. 54pts, T2: 9pts vs.
Level IV - 20pts Neoadjuvant
prognosis Median age: 53yrs (29-88yrs) vs. 52yrs (27- | chemotherapy
72yrs) n:74
Schaapveld, Netherlands | Retrospective | 5314 Invasive breast carcinoma Mastectomy or Nodes examined, Survival
2006°¢ cohort breast conserving number of positive
therapy and axillary | nodes
Level III-3 - dissection
prognosis
Truong, Canada Retrospective | 542 T1-T2 breast cancer (T1: 44.8%, T2: 55.2%) | Mastectomy and Nodes examined, Recurrence, survival
2005a cohort 1-3 positive nodes adjuvant systemic ratio of positive
Age: <45yrs: 17%, >45yrs: 83% therapy and axillary | nodes to dissected
Level II-3 - dissection without nodes
prognosis radiotherapy
Truong, Canada Two cohorts 544 Stage Il or Il breast cancer Mastectomy and Ratio of positive Recurrence
2007° —single arms | (British 1-3 positive nodes axillary dissection nodes to dissected
of RCTs Columbia without nodes
n:82; MD radiotherapy
Level Il - Anderson
prognosis Cancer
Centre
n:462)
Van der Wal, Netherlands | Retrospective | 453 Stage | or Il breast cancer Mastectomy or Nodes examined, Survival, metastases
2002°% cohort Node negative or positive breast conserving ratio of positive
Mean age: 65.6yrs (29-92yrs) therapy and nodes to dissected
Level III-3 - radiotherapy and nodes
prognosis axillary dissection
Vinh-Hung, International | Retrospective | 83686 Invasive breast cancer (T1-2) Axillary dissection Ratio of positive Survival
2004°° cohort Node negative (69%) or positive nodes to dissected
nodes
Level 111-3 -
prognosis
Voordeckers, | Belgium Retrospective | 810 Breast cancer (T stage: T1: 29%, T2: 53%, Local surgery (76% | Ratio of positive Survival
2004"° cohort T3: 9%, T4: 9%) mastectomy, 24% nodes to dissected
Node positive breast conserving nodes
Level III-3 - Age: <50yrs: 33.5%, >50yrs: 66.5% therapy) and
prognosis axillary dissection
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First author, | Location Study N Population Intervention Nodal Outcomes
year design involvement
examined
Weir, 2002"" UK Retrospective | 2278 Invasive breast cancer (T1-3) Node negative Excised nodes Survival, relapse
cohort Tumour size: median 1.5cm (0.1-8cm) without systemic
Node-negative therapy
Level III-3 - Median age: 62yrs (19-89yrs) n:1468
prognosis
Node negative with
systemic therapy
n:810
Fortin, 2006"° | Canada Retrospective | 1372 Node-positive breast cancer (T1-T2) Breast conserving Ratio of positive Recurrence
cohort surgery with nodes to dissected
(n:477) or without nodes
Level llI-3 - radiotherapy
prognosis (n:904)
Axelsson, Denmark Retrospective | 4771 Invasive breast cancer with tumour size less | Mastectomy and Excised nodes Survival, relapse
2000% cohort than 10 mm axillary dissection
(level I/11)
Level 111-3 -
prognosis
Kamath, USA Case series- 101 Invasive breast cancer (T1-T3) Sentinel node N/A Sentinel node prediction
20017 retrospective biopsy plus axillary of nodal involvement
dissection
Level IV -
prognosis
Cserni, Hungary Retrospective | 111 Primary operable breast cancer Sentinel node Number of positive | Sentinel node prediction
2001™ cohort Median tumour size 2.3cm (0.1-6¢cm) biopsy nodes of nodal involvement
Level III-3 -
prognosis
Wada, 2006™ | Japan Case series- 185 Breast cancer stage 0-11 (T1b: 8pts, T1c: Sentinel node N/A Sentinel node prediction
retrospective 61pts, T2: 116pts) biopsy plus axillary of nodal involvement
Mean age: 52.6yrs dissection
Level IV - Menopausal status: premenopausal 91pts,
prognosis postmenopausal 94pts
Yu, 2005" Taiwan Case series 286 Breast cancer TO-II Sentinel node N/A Sentinel node prediction
Tumours <3cm (T stage: <1cm: 19.7%, 1- biopsy plus axillary of nodal involvement
Level IV - 2cm: 40.3%, 2-3cm: 40%) dissection
prognosis Mean age: 44.3yrs (23-88yrs)

Clinically node negative
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First author, | Location Study N Population Intervention Nodal Outcomes
year design involvement
examined
Wong, 2000"" | USA Case series- 722 Stage I-1l invasive breast cancer ( T1: Axillary dissection N/A Sentinel node prediction
retrospective 455pts, T2: 267pts) with 26 nodes of nodal involvement
Age: <49yrs: 407pts, >50yrs 315pts removed
Level IV - Clinically node negative
prognosis
Katz, 2006 USA Case series- | 224 Invasive breast cancer Sentinel node N/A Sentinel node prediction
retrospective Sentinel node positive biopsy plus axillary of nodal involvement
Tumour size: <1cm: 12%, 1.1-2cm: 44%, dissection
Level IV - 2.1-5cm: 41%, >5¢cm: 3%
prognosis Age: <40yrs: 9%, 41-69yrs: 79%, >70yrs:
12%
Karlsson, International | Prospective 6660 Breast cancer T1-3 Axillary dissection Uninvolved nodes Survival
20077° cohort Node negative or positive with 25 nodes
Tumour size: <2cm: 41%, >2cm: 55%, removed
Level Il - unknown: 4%
prognosis Age: <40yrs: 12yrs, 40-59yrs: 61%, >60yrs:
27%
Menopausal status: premenopausal: 53%,
postmenopausal: 47%
Kingsmore, UK Retrospective | 4627 Invasive breast cancer Axillary surgery and | Excised nodes Survival
2003% cohort Median age: 58yrs (25-74yrs) with number of
nodes stated
Level III-3 -
prognosis
Tan, 2005° USA Case series- 86 Primary invasive breast cancer Axillary dissection N/A Sentinel node prediction
retrospective T stage: T1: 63%, T2: 37% of further nodal
Sentinel node positive involvement
Level IV - Median age: 53.5yrs (31-84yrs)
prognosis
Blancas, Europe Retrospective | 1606 Pathologically node negative T1-T3 invasive | Axillary dissection Number of axillary Survival
2006% cohort breast cancer lymph nodes
examined
Level 111-3 -
prognosis
Notes: NA — not applicable
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6.1.2 Overall results

Survival

Number of nodes excised

Six trials reported that smaller numbers of excised nodes were associated with reduced survival.
However, four trials reported the opposite, with smaller numbers of excised nodes associated with
improved survival,®"®*7%® two of which were statistically significant (using a larger cut-off for
categorising the numbers of excised nodes).?"%*

Weir et al (2002)"' report that shorter overall survival was associated with fewer nodes removed
(p=0.03). Fewer nodes removed was also associated with decreased regional relapse-free survival
(p=0.01).

Axelsson et al (2000)°” report that dissecting 1-9 nodes compared to 210 nodes was associated
with decreased survival at 10 years, however this was not significant (p=0.06). Patients with 1-9
nodes dissected compared to 210 nodes dissected had significantly decreased 10-year relapse-free
survival (p=0.0001).

Schaapveld et al (2006)66 report that in patients with 1-3 positive nodes, examining less than 10
nodes resulted in significantly lower 5-year overall survival compared to examining 10 or more nodes
(78.8% vs. 83.2%, p=0.008). Overall survival did not differ between number of nodes examined in
node-negative patients or where =24 nodes were positive.

Table 25. Survival outcomes by number of nodes excised

First author, | Nodal status Nodes Disease-free | p value | Overall survival | p value
year excised survival
subgroups
Kingsmore, Node -ve i)1-3 i) HR: 1.31 (95% <0.01
2003% ii) 24 Cl: 1.07,1.60)
i) HR: 1
Node +ve i) 1-3 i) HR: 1.85 (95% | <0.001
ii) 24 Cl: 1.54,2.21)
i) HR: 1
Axelsson, Node -ve i)1-9 i) 5yr: 81%; 0.0001 | i) decreased 0.06
2000”7 i) 210 10yr: 71%t
ii) 5yr: 88%;
10yr: 78%1t
Schaapveld, 1-3 +ve i) <10 i) 5yr: 78.8%* 0.008
2006%° nodes ii) 210 ii) 5yr: 83.2%*
Van der Wal, Node -ve i) <14 i) HR: 1
2002% i) 214 ii) HR: 0.40 (95% | 0.03
Cl: 0.20,0.79)
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First author, | Nodal status Nodes Disease-free | p value | Overall survival | p value
year excised survival
subgroups
Weir, 2002” Node -ve | Continuous Decreased when | 0.03
scale fewer nodes
excised
Truong, Node +ve i)<10 i) 10yr: 60.3% 0.51
20052+ i) >10 ii) 10yr: 58.4%
Kuru, 2006% | Node +ve |i)<15 i) HR: 1 <0.001
ii) >15 ii) HR: 0.62 (95%
Cl: 0.48,0.79)
Voordeckers Node +ve i) <15 i) HR: 0.84 (95% 0.28
, 2004"° ii) >15 Cl: 0.60,1.16)
i) HR: 1
Millis, 2002** Node -ve | Continuous 0.8605t
scale
Mersin, Node -ve i)<18 i) 5yr: 92.5%; <0.0001 | i) 5yr: 98.3% 0.009;
2003%" i) >18 RR: 1 : RR: 1 0.03t
ii) 5yr: 70%; 0.0005% | ii) 5yr: 86.7%
RR: 3.2 (95% RR: 3.1 (95% CI:
Cl:1.75.9) % 1.2,85) %
Camp, Node -ve i) <20 i) 5yr: 96.3% 0.0007
2000% ii) 220 ii) 5yr: 84.7%
Salama, Node -ve — | i) <4 i) 10yr: 70% 0.0012
2005%° mastectomy | ii) 4-9 ii) 10yr: 65%
iii) 10-20 iii) 10yr: 79%
iv) >20 iv) 10yr: 81%
Node -ve — | i) <4 i) 5yr: 90% 0.07
breast ii) 4-9 ii) 5yr: 91%
conservation | iii) 10-20 iii) 5yr: 92%
iv) >20 iv) 5yr: 95%
Blancas, Node -ve i) <6 i) 5yr: 82%; 0.014%
2006% i) 26 10yr: 63%
ii) 5yr: 86%;
10yr: 74%

Notes: *for patients with 1-3 positive nodes; **univariate analysis; T recurrence-free survival; £ multivariate analysis

Axelsson et al (2000)*" also report that when 215 lymph nodes were removed the 5 years recurrence
free survival was 87% and the 5 years survival was 93%.

Ratio of positive nodes to nodes dissected (P/D ratio)

Six trials reported that higher ratios of positive to dissected nodes were associated with reduced
survival, see Table 26.

Megale Costa et al (2004)°? report that patients with a ratio of positive to dissected nodes >30% has
a significantly decreased disease-free survival compared to those with a ratio <30%.
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Table 26. Survival outcomes by P/D ratio

First Median Ratio Disease-free p value Survival p value
author, year | P/Dratio | subgroups survival
Kuru, 2006% 19% i) <10% i) HR: 1
ii) >10-25% i) HR: 2 (95% <0.001
iii) >25% Cl: 1.39,2.88)
iii) HR: 3.8 <0.001
(95% CI:
2.74,5.50)
Megale 7% i) 0% i) 13.8% relapse <0.001
Costa, ii) 0-7% i) 17.2% relapse
2004°% iii) 2-28% iii) 17.2% relapse
iv) 30-100% | iv) 51.7% relapse
Truon%, 18.7% i) <10% i) 10yr: 64.6% i) vs. ii):
2005a™ ii) >10% ii) 10yr: 56.2% | 0.03
i) <20% i) 10yr: 62.9% | iii) vs. iv):
iv) >20% iv) 10yr: 49.4% | 0.002
V) £25% v) 10yr: 62.6% V) vs. vi):
vi) >25% vi) 10yr: 43.4% | <0.0001
Van der Wal, 20% i) <20% i) HR: 1
2002% i) 220% i) HR: 2.1 (95% | <0.01
Cl: 1.20,3.66)
Voordeckers 21% i) <10% i) HR: 0.54 0.01
, 2004"° i) 11-50% (95% CI:
iii) >50% 0.33,0.87)
i) HR: 1
i) HR: 2.32 <0.0001
(95% Cl:
1.64,3.30)
Vinh-Hung, Continuous Higher ratio
2004%° scale associated with
higher mortality
HR: 1.015 (95%
Cl: 1.013,
1.017)

Notes: Cl — Confidence Interval; HR — Hazard Ratio; P/D — positive nodes to nodes dissected

Number of uninvolved nodes

Karlsson et al (2007)"° reported that the number of uninvolved nodes has no impact on survival in
node negative patients. However, for patients who were node positive, increasing numbers of
uninvolved nodes were involved with improved survival, see Table 27.

Vinh-Hung et al (2004)% reported that the number of uninvolved nodes had no impact on survival for
node negative or node positive patients.
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Table 27. Survival outcomes by number of uninvolved nodes.

First Nodal Nodes Disease-free p value Survival p value
author, status uninvolved survival
year subgroups
Karlsson, Node -ve i) 1-10 i) 10yr: 76% 0.63
2007"° pre- i) 11-14 ii) 10yr: 76.9%
menopause | iii) 15-18 iii) 10yr: 81.7%
iv) 219 iv) 10yr: 80.5%
Node -ve i) 1-10 i) 10yr: 75.2% 0.53
post- ii)11-14 ii) 10yr: 76.5%
menopause | iii) 15-18 iii) 10yr: 76.7%
iv) 219 iv) 10yr: 79.5%
Node +ve i) 0-5 i) 10yr: 40% <0.0001
pre- ii) 6-9 ii) 10yr: 57.7%
menopause | iii) 10-14 iii) 10yr: 62.1%
iv) 215 iv) 10yr: 67.6%
Node +ve i) 0-5 i) 10yr: 31.3% <0.0001
post- ii) 6-9 ii) 10yr: 49.9%
menopause | iii) 10-14 iii) 10yr: 59.2%
iv) 215 iv) 10yr: 61.4%
Vinh- Node -ve i) <20 i) {93%}
Hung, ii)=20 i) {92.7%}
2004 Node +ve | i) <20 i) {82%)}
ii)220 i) {81.3%}

Notes: HR — Hazard Ratio; RR — Relative Risk. Figures in {braces} calculated by authors

6.1.3 Local recurrence

Number of nodes excised

Weir et al (2002)"" and Axelsson et al (2000)°’ reported that axillary relapse rates were higher when
fewer nodes were examined (p<0.001). Weir et al (2002)"" also reported that having fewer nodes
removed was also associated with increased regional relapse (p=0.01) but was not significantly

associated with local or systemic relapse.

Table 28. Recurrence by number of nodes excised

First Nodal Nodes Axillary p value Locoregional p value
author, year status excised recurrence recurrence
subgroups
Weir, 2002”" | Node -ve | Continuous | Higher when <0.001 NS
scale fewer nodes were
examined
Axelsson, Node i)1-9 i)1.3% <0.001
2000”7 -ve/+ve |ii)210 i) 0.4%
Truong, Node +ve | i) 10 i) 10yr: 18.6% 0.16
2005a%* i) >10 ii) 10yr: 15.2%
Mersin, Node -ve | i) <18 i) 5.9%** <0.0001
2003° i) >18 ii) 27.1%**
Notes: NS — not significant
*univariate analysis data; ** local or distant relapse
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Ratio of positive nodes to nodes dissected (P/D ratio)

Megale Costa et al (2004)% report that in a multivariate analysis, only the P/D ratio was an
independent predictor of relapse (p<0.001). Two other ftrials reported higher P/D ratios were
associated with higher rates of locoregional or axillary recurrence, Table 29.

Table 29. Recurrence by P/D ratio

First Median Ratio Axillary p value Locoregional p value
author, year | P/Dratio | subgroups recurrence recurrence
Truon%, 18.7% i) <10% i) 10yr: 11.6% i) vs. ii):
2005a™ i) >10% ii) 10yr: 22.1% 0.02
iii) <20% iii) 10yr: 14% iii) vs. iv):
iv) >20% iv) 10yr: 27.7% | 0.001
V) £25% v) 10yr: 13.9% V) vs. vi):
vi) >25% vi) 10yr: 36.7% | <0.0001
Fortin, 25% i) <40% i) 1.54% 0.007
2006 i) 240% i) 4.5%
Notes: P/D — positive nodes to nodes dissected
Number of uninvolved nodes
Table 30. Recurrence by number of uninvolved nodes
First Nodal status | Nodes involved Axillary p value Locoregional p value
author, year subgroups recurrence recurrence
Karlsson, Node -ve i)1-10 NR i) 10yr: 14.7% 0.66
2007"° pre- i) 11-14 i) 10yr: 11.7%
menopause | iii) 15-18 iii) 10yr: 12.3%
iv) 219 iv) 10yr: 10.9%
Node -ve i) 1-10 NR i) 10yr: 11.6% 0.12
post- ii)11-14 ii) 10yr: 8.4%
menopause | iii) 15-18 iii) 10yr: 8.0%
iv) 219 iv) 10yr: 6.2%
Node +ve i) 0-5 NR i) 10yr: 31.2% <0.0001
pre- ii) 6-9 ii) 10yr: 23.8%
menopause | iii) 10-14 iii) 10yr: 21.6%
iv) 215 iv) 10yr: 18.2%
Node +ve i) 0-5 NR i) 10yr: 31.2% <0.0001
post- ii) 6-9 ii) 10yr: 23.2%
menopause | iii) 10-14 iii) 10yr: 18.1%
iv) 215 iv) 10yr: 14.8%
Notes: NR — not reported
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6.1.4 Prediction of axillary lymph node involvement

The following factors were most often reported as statistically significant predictors of further nodal
involvement on multivariate analysis, see Table 31:

e Primary tumour size

e Lymphovascular invasion (LVI)

e Size of sentinel node metastases
o Number of positive sentinel nodes.

Table 31. Predictors of further axillary involvement

First Characteristics*

author, Primary Histology LVI Drainage SN Number of Positive

year tumour (ductal vs. metastatic positive SN ratio
size lobular) size SNs

Yu, 2005 | <0.001 0.139 0.051 0.001 <0.001

Wong, 0.03 <0.01

2000’

Shahar, 0.653 0.005 0.031 0.146 0.013

2004%

Tan, 0.014 0.030

2005"

Katz, 0.002 0.008 <0.001 0.003

2006™

Kamath, <0.005 <0.001

20017

Wada, 0.013 <0.001 <0.001

2006"

Truong, 0.14 0.06

2007°

Notes: LVI — lymphovascular invasion; SN — Sentinel Node.
*(statistically significant factors p<0.05)

Cserni et al (2001)™ report that sentinel node metastatic size, location of sentinel node metastases
and primary tumour size were predictors of axillary metastases.

Tan et al (2005)81 reports that sentinel node involvement is associated with positive non-sentinel
node involvement.

Vinh-Hung et al (2004)%° report that the percentage of involved nodes is a useful indicator of nodal
involvement in node positive patients.

6.2 Discussion

a) Prognostic significance of the number of excised nodes

There is conflicting evidence from 13 studies regarding the impact on survival of smaller numbers of
nodes being excised, with studies showing significant results in both directions. Each study reports
on different comparisons of number of nodes making interpretation difficult. However, the results for
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axillary relapse are more consistent, although there are fewer studies examining this.>””" These
show that having fewer nodes removed is associated with increased axillary relapse.

b) Prognostic significance of the ratio of positive to excised nodes (P/D ratio)

All six trials examining this question found a higher ratio of positive to dissected nodes had a
decreased survival. The P/D ratio may also be an independent predictor of relapse.®?

c) Prognostic significance of uninvolved nodes

For node negative patients, the number of uninvolved nodes does not impact on survival or
locoregional recurrence.”® For patients who are node positive, one study reported that an increased
number of uninvolved nodes led to decreased recurrence and improved survival.”

d) Sentinel node involvement as a predictor of further axillary involvement

The following factors were most often reported as statistically significant predictors of further nodal
involvement on multivariate analysis, see Table 31:

e Primary tumour size

e Lymphovascular invasion (LVI)

e Size of sentinel node metastases
¢ Number of positive sentinel nodes.
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7 Long term outcomes of axillary dissection

7.1 Results

7.1.1 Description of studies

In reviewing the literature for this question it became clear that the original research question should
be modified to examine the benefits of axillary treatment vs. no axillary treatment, and would
therefore include studies of axillary dissection alone vs. no axillary treatment, as well as axillary
irradiation alone vs. no axillary treatment.

Only randomised controlled trials (RCTs) were included in this question, due to the body of evidence
available.

Two RCTs investigated axillary dissection compared to no further axillary treatment.®>®® Two RCTs
investigated axillary irradiation/radiotherapy including the axilla compared to no further axillary
treatment.?”®® One RCT provided information on both axillary dissection vs. no further axillary
treatment and radiotherapy including the axilla vs. no further axillary treatment®® (Tables 32 and 33).

For the purposes of reporting results ‘axillary irradiation’ refers to either radiotherapy to the axilla
only or radiotherapy which included targeting the axilla as well as other regional areas. Details on
how radiotherapy was given are in Table 33.
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Table 32. Study characteristics of axillary dissection vs. no axillary treatment trials

First author, Location Study design N Population Intervention Comparator Outcomes
year
Fisher, 2002% | USA RCT Total: Primary operable breast cancer Mastectomy with axillary Mastectomy without Survival, disease free
1665 Subgroup: clinically node negative dissection (n:362) axillary dissection survival, distant
Level Il - (n:365) disease free survival,
intervention Subgroup: | Low-risk relapse free survival
727
Rudenstam, us RCT 473 Clinically node-negative operable Primary surgery plus Primary surgery Survival, disease free
2006%° breast cancer axillary clearance and without axillary survival, recurrence,
Level Il - Tumour size: <2cm 56%, >2cm 42% tamoxifen n:234 clearance followed by | QoL
intervention Age 260yrs: median 74yrs (60-91yrs) tamoxifen n:239
NB 32% had breast
Low-risk radiotherapy
Martelli, Italy RCT 219 Early breast cancer and clinically Conservative breast Conservative breast Survival, recurrence
2005% negative axillary nodes surgery with axillary surgery without
Level Il - Tumour size £2cm dissection and tamoxifen axillary dissection
intervention Age 65 to 80 years: median 70yrs n:109 and tamoxifen n:110
Low-risk

QoL — quality of life; RCT — randomised controlled trial

Table 33. Study characteristics of axillary irradiation vs. no axillary treatment trials

First author, Location Study design N Population Intervention Comparator Outcomes
year
Fisher, 2002% | USA RCT Total: Primary operable Mastectomy with irradiation (n:352) Mastectomy alone Survival, disease free
1665 breast cancer (without axillary survival, distant
Level Il - Subgroup: clinically Radiation therapy was administered with dissection) (n:365) disease free survival,
intervention Subgroup: | node negative supervoltage equipment. Women with relapse free survival
717 negative nodes received 5000 rad in 25
Low-risk fractions; node-positive women received an

additional boost of 10-20 Gy. A dose of 45
Gy in 25 fractions was delivered to both the
internal mammary nodes and the
supraclavicular nodes. Tangential fields
were used to treat the chest wall with 50 Gy
in 25 treatments.
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First author, Location Study design N Population Intervention Comparator Outcomes
year
Veronesi, Italy RCT 435 Breast cancer with no Breast conservation plus axillary Breast conservation Survival, recurrence
2005% palpable axillary nodes | radiotherapy n:221 alone n:214
Level Il - Tumour size £1.2cm
intervention (<0.5cm 13.1%, 0.6- All patients received breast treatment with All patients received
1cm 61.4%, 1.1-1.2cm | two opposed tangential fields, non-parallel breast treatment with
16.3%, 1.2-1.5cm to avoid posterior beam divergence and two opposed
9.2%) minimise lung and heart irradiation. The tangential fields, non-
Age >45yrs (<55yrs fields were designed to avoid irradiation of parallel to avoid
40.2%, 56-65yrs the axillary nodes. posterior beam
44.6%, >65yrs 15.2%) divergence and
Axillary radiotherapy patients only: The minimise lung and
Low-risk axillary region was irradiated with two heart irradiation. The
parallel opposed fields (antero-posterior fields were designed
postero-anterior). The limits of the to avoid irradiation of
irradiation fields were: the upper border the axillary nodes.
was the upper margin of the clavicle; the
lateral border was the anterior axillary fold;
the medial border was the margin of the
vertebral bodies; and the inferior border
was 0/5cm from the upper limit of the
tangential breast fields. The total dose was
50 Gy in 25 fractions of 2 Gy each. The
isocentre point was at the midplane or
slightly anterior. The shoulder joint was
properly shielded.
Morgan, UK RCT 76 Operable (stage | or ll) | Mastectomy and axillary sampling (3 Mastectomy and Survival, disease free
2002%¢ primary breast cancer, | nodes) followed by irradiation to the axillary sampling survival, recurrence,
Level Il - tumour grade lll, with ipsilateral supraclavicular fossa and axilla n:40 morbidity
intervention at least one node n:36

involved

High-risk

Patients given radiotherapy were treated on
a linear accelerator, with an 8 MV X-ray
field encompassing the axilla and ipsilateral
supraclavicular fossa. To the lower edge of
this field an 8 MeV electron field was
matched, the other limits of which were
chosen to encompass the area previously
covered by breast tissue. A dose of 45 Gy
was given in 15 fractions to both fields.

Notes: RCT — randomised controlled trial
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7.1.2 Overall results

Survival

Survival outcomes for patients receiving axillary treatment (either axillary dissection or axillary
irradiation) compared to no axillary treatment are presented in Table 34.

No statistically significant differences in DFS and OS were reported between those who had axillary
dissection and those who received no further treatment.

Veronesi et al (2005)87 reported more deaths in the group which received no further treatment
compared to those who had axillary irradiation (p=0.005). Morgan et al®® report improved DFS in
those who received axillary irradiation compared to those who had no further treatment (p=0.043).

Table 34. Survival outcomes for axillary treatment compared to no axillary treatment

First Median Comparison (n) Disease-free survival Overall survival
author, follow- Exp Ctrl Exp Ctrl p Exp Ctrl p
year up value value
Axillary dissection vs. no axillary treatment

Fisher, 25 years | AD (362)* No AT 25yr: 25yr: 25yr: 25yr: 0.72
2002% (365)* 22% | 21% 25% | 26%
Rudenstam, | 6.6 years | AD (234) No AT Byr: Byr: 0.69 6yr: Byr: 0.77
2006% (239) 67% 66% 75% | 73%

Martelli, 5.1 years | AD (109) No AT 13 8 0.25
2005% (110) deaths | deaths

Axillary irradiation vs. no axillary treatment

Fisher, 25 years | Al (352)* No AT 25yr: 25yr: 25yr: 25yr: 0.60
2002% (365)* 17% | 21% 19% | 26%
Veronesi, 5.3 years | Al (221) No AT Syr: Syr: 0.30 2 12 0.005
2005% (214) 96.9% | 95.1% deaths | deaths
Morgan, 12 years Al (36) No AT 10yr: 10yr: | 0.043 | 10yr: 10yr: NS
2002% (40) 39% 15% 39% | 25%

Notes: AD — axillary dissection; Al — axillary irradiation; AT — axillary treatment; NS — not significant
* women with clinically negative nodes
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Local recurrence

Table 35. Recurrence outcomes for axillary treatment compared to no axillary treatment

First Median | Comparison (n) Axillary recurrence Local recurrence
author, follow- Exp Ctrl Exp Ctrl p Exp Ctrl p
year up value value
Axillary dissection vs. no axillary treatment

Fisher, 25 AD No AT | 15 (4%)** 23 (6%)** 19 26

2002% years | (362)* | (365)* (5%) | (7%)
Rudenstam 6.6 AD No AT 2 (1%) 6 (3%) 9 4

2006°° years | (234) | (239) (4%) | (2%)

Martelli, 5.1 AD No AT 0 2 NR 1 1 NR
2005% years | (109) | (110)

Axillary irradiation vs. no axillary treatment

Fisher, 25 Al No AT | 15 (4%)** 23 (6%)** 5 26

2002% years | (352)* | (365)* (1%) | (7%)
Veronesi, 5.3 Al No AT 1 3 0.295 1 1 0.979
2005’ years | (221) | (214)

Morgan, 12 Al No AT 10yr: | 10yr: | <0.001
2002°%® years | (36) (40) 25% | 65%

Notes: AD — axillary dissection; Al — axillary irradiation; AT — axillary treatment; NR — not reported
* women with negative nodes; ** regional recurrence defined as supraclavicular, subclavicular, internal mammary
nodes or ipsilateral axillary recurrence

Adverse events

The International Breast Cancer Study Group (IBCSG) study® reported quality of life/morbidity data
on axillary dissection vs. no treatment for women over 60 years of age. The doctor reported
assessments of the axillary dissection group had worse arm restriction (39% vs. 15%) and pain
(23% vs. 7%) at the first post-operative visit, however differences disappeared after that. Arm
circumference, lymphoedema and performance of daily activities were not significantly different
between the groups. In the patient reported assessments, more restricted use of arm and numbness
were worse at first post-operative visit for patients in the axillary dissection group but not after that.
The axillary dissection group had a median of 13 nodes removed.

Morgan et al (2002)%® report that two of the 36 irradiated patients reported clinically significant
lymphoedema (recorded as mild or moderate). No cases of pulmonary fibrosis or radiation induced
brachial plexus damage occurred.

7.2 Discussion

The previous NBCC early breast cancer guidelines’ concluded that no group could routinely avoid
axillary dissection. We therefore searched for updated data on axillary dissection versus no axillary
dissection. Two additional trials that embrace the question of axillary treatment (with radiotherapy)
versus none were retrieved as well, but were not specifically searched for.
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The randomised data shows no OS difference for axillary dissection vs. no axillary dissection in low-
risk patients. When treatment of the axilla is considered as dissection or radiotherapy versus no
treatment, radiotherapy shows similar results for low-risk patients. The Morgan (2002) data®®
demonstrates that for high-risk disease, there was a trend toward positive impact of radiotherapy on
OS. This data also shows that relapses are difficult to treat with >60% of patients who relapse having
uncontrolled locoregional disease at death.
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8 Axillary dissection alone compared to axillary
radiotherapy alone

8.1 Results

8.1.1 Description of studies

Nine studies were identified which investigated axillary dissection alone in comparison with axillary
irradiation alone, including four randomised controlled trials and three comparative studies and two
retrospective case series. Characteristics of these frials are presented in Table 36.

For the purposes of reporting results ‘axillary irradiation’ refers to either radiotherapy to the axilla
only or radiotherapy which included targeting the axilla as well as other regional areas.
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Table 36. Study characteristics — axillary irradiation compared to axillary dissection

First author, | Location Study design N Population Intervention Comparator Outcomes
year
Chett)/, UK RCT 466 Invasive breast cancer Axillary node sample with Level Il axillary Survival, local
2000* Tumour size <4cm radiotherapy for node positive node clearance recurrence, morbidity
Level Il - Clinical node status: 151 patients n:232
intervention pts vs. 168 pts node n:234
negative
Age <70yrs (median 54yrs)
Menopausal status: 139 pts
vs. 144 pts
postmenopausal
Lambah, UK Combined 312 Operable breast cancer T1- | 4 node sampling with axillary Level Il axillary Axillary recurrence,
20014 analysis of 2 3 radiotherapy for node positive clearance survival
RCTs Node positive patients n:164 (node
n:148 positive patients
Level Il - only)
intervention
Fisher, 2002% | USA RCT 1665 Primary operable breast Mastectomy with irradiation Mastectomy with Survival, disease free
cancer (n:352 node negative; 294 node axillary dissection | survival, distant disease
Level Il - Subgroup: | Node negative or positive positive) (n:362 node free survival, relapse
intervention 1300 Age: 250yrs 70% negative; 292 free survival
Radiation therapy was node positive)
administered with supervoltage
equipment. Women with negative
nodes received 5000 rad in 25
fractions; node-positive women
received an additional boost of
10-20 Gy. A dose of 45 Gy in 25
fractions was delivered to both
the internal mammary nodes and
the supraclavicular nodes.
Tangential fields were used to
treat the chest wall with 50 Gy in
25 treatments.
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First author, | Location Study design N Population Intervention Comparator Outcomes
year
Chua, Australia Comparative- 1158 Stage | or |l breast cancer Regional lymphatic irradiation Axillary surgery Recurrence, relapse
2001/2002%°° prospective Clinical node status: NO: n:229 n:782 free survival, morbidity
96.9% vs. 93.9%, N1: 2.2%
Level IlI-2 - vs. 4.1%
intervention Median age: 64yrs (28-
86yrs) vs., 48yrs (22-89yrs)
Livsey, 2000% | UK Retrospective 2277 Breast cancer, 91% stage Radiotherapy to the axilla, Axillary surgery Survival, recurrence
cohort I, 7% stage Il infraclavicular and alone
Median age: 54yrs (21- supraclavicular fossae n:1191 n:517 (23%)
Level lI-2 - 81yrs) (52%)
intervention
Two parallel opposing tangential
fields were used to irradiate the
whole breast, with a single
anterior megavoltage field to
irradiate the axilla, infra- and
supraclavicular fossae. The
regional lymph node field
delivered 40 Gy in 15 daily
fractions over 3 weeks
Fujimoto, Japan Prospective 1810 Breast cancer T1-2, Axillary radiotherapy Axillary dissection | Survival, recurrence
2004°% cohort Tumour size <5cm n:1437 (Tangential field radiation | n:80
Node negative n:1134; Three field radiation
Level l1-2 - Median age: 48 yrs (24-87) | n:303)
intervention and 46yrs (25-80yrs) vs.
43yrs (27-65yrs) The maximal dose did not
Menopausal status: exceed 53 Gy.
premenopausal 64.6% and
64% vs. 87.5%,
postmenopausal 35.4%
and 36% vs. 12.5%
Louis- France RCT 658 Invasive breast cancer Axillary radiotherapy Axillary dissection | Survival, disease free
Sylvestre, Tumour size <3cm n:332 n:326 survival, recurrence
2004% Level Il - Node negative
intervention Age <70yrs (Mean: 50.6yrs | All patients received radiotherapy | All patients
vs. 52yrs) to the breast. received

Menopausal status:
premenopausal 205pts vs.
186pts, postmenopausal
127pts vs. 140pts

Axillary radiotherapy patients:
Irradiation to the breast was
systematically associated with
radiotherapy associated with

radiotherapy to the
breast.
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First author, | Location Study design N Population Intervention Comparator Outcomes
year
radiotherapy to axillary and
internal mammary lymph nodes.
Axillary nodes received a 50 Gy
dose; internal mammary nodes
and supraclavicular nodes
received a 45 Gy dose.
Galper, USA Case series 418 Stage | or Il invasive breast | Axillary radiotherapy alone N/A Recurrence
2000% cancer (T1: 62% T2: 38%) | n:292
Level IV - Node negative Median age:
intervention 66yrs (29-88yrs)
Hoebers, Netherlands | Case series- 105 Breast cancer Breast conserving therapy and N/A Survival, disease free
2000% retrospective Median tumour size: 20mm | radiotherapy to the breast, axilla survival, recurrence,
(5-50mm) and supraclavicular lymph node morbidity
Level IV - Node negative Median age: | areas
intervention 64yrs (38-84yrs)

Menopausal status: 3
premenopausal

Notes: N/A — not applicable; RCT — randomised controlled trial
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8.1.2 Overall results

Survival

No statistically significant survival differences were reported between patients treated with axillary
irradiation alone compared to axillary dissection alone, see Table 37.

Table 37. Survival outcomes for axillary irradiation compared to axillary dissection

First Median Comparison (n) Disease-free survival Overall survival
author, follow- Exp Citrl Exp Ctrl p Exp Ctrl p
year up value value
Lambah, 9.4 node | AS— AD Syr: Syr: 0.79
2001* years | +ve | Al (164) 76.4%; | 75.7%;
(148) 10yr: 10yr:
59.4%; | 62.1%;
15yr: 15yr:
51.7% | 51.1%
Louis- 15 Clinic | Al AD 65.5% | 64.3% NS 73.8% | 75.5% NS
Sylvestre, years ally | (332) (326)
2004% node
-ve
Fisher, 25 Clinic | Al AD 17% 22% 19% 25% 0.38
2002%° years | ally | (352) | (362)
node
-ve
Clinic | Al AD 12% 13% 14% 14% 0.49
ally | (294) (292)
node
+ve
Fujimoto, 134 Al AD (80) T1 T1 0.34;
2004% years (143 10yr: | 10yr: | 0.34
7) 92.7%; | 94.7%;
T2 T2
10yr: 10yr:
89.1% | 92.5%
Galper, 8 years Al - 41%
2000%° (292)
Hoebers, 34 Al - Syr: Syr:
2000% years (105) 82% 83%

Notes: AD — axillary dissection; Al — axillary irradiation; AS — axillary sample; NS — not significant
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Local recurrence

Table 38. Recurrence outcomes for axillary irradiation compared to axillary dissection

First author, Median Comparison (n) Axillary recurrence Local recurrence
year follow- Exp Ctrl Exp Ctrl p Exp Ctrl p
up value value
Lambah, 9.4 years | node +ve | AS—Al | AD Syr: Syr: 0.086
2001*° (148) | (164) 6.0%; 3.0%;
10yr: 10yr:
9.4% 6.6%
Louis- 15 years | Clinically Al AD 3% 1% 0.04 | 16.3% | 17.2% | NS
Sylvestre, node -ve (332) | (326)
2004*
Fisher, 2002% | 25 years | Clinically Al AD 15 (4%)* 15 5 19
node -ve (352) | (362) (4%)* (1%) | (5%)
Clinically Al AD 33 22 3% 8%
node +ve | (294) | (292) | (11%)* (8%)*
Chua, Al: 9.3 Al AD 1.3% 1.0% NS
2001/2002%°" years; (229) | (782) | axillat | axillaz
AD: 6.6 SCF SCF
years
Livsey, 2000 | 5.9 years Al AD 5yr: 5yr:
(1191) | (517) 5.9% 4.5%
Fujimoto, Al: 5.5 Al AD 2.4% 1.3%
2004% years; (1437) | (80)
AD: 13.4
years
Galper, 2000 | 8 years Al - 1% 8%
(292) regional local
Hoebers, 3.4 years Al - 2
2000% (105)

Notes: AD — axillary dissection; Al — axillary irradiation; IBC — ipsilateral breast cancer; NS — not significant; SCF —
supraclavicular fossa

* regional recurrence defined as supraclavicular, subclavicular, internal mammary nodes or ipsilateral axillary

recurrence

Adverse events

Pneumonitis

Chua et al (2002)°' reported that 4% of patients who received radiotherapy to the breast and
regional lymphatics (SCF % axilla) developed symptomatic pneumonitis, this was higher in those who
had also received chemotherapy compared to those who did not have chemotherapy, though not
statistically significant (8% vs. 3%, p=0.09).

Fujimoto et al (2004)93 reported that radiation-induced pneumonitis occurred in six patients in the
dissection group and 26 patients in the radiotherapy group (statistical significance not reported).
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Neuropathy

Chua et al (2002)°" reported that a brachial plexus neuropathy developed in 1% of patients given
radiotherapy to the breast and regional lymphatics (SCF * axilla), however these symptoms resolved
completely within 30 months.

Lymphoedema

Table 39. Lymphoedema data

First author, Comparison (n) Arm oedema
year Exp Ctrl Exp Ctrl p value
Chua, 2002”" Al (229) AD (767) 6.1% 9.5% NS
Chetty, 2000 | AS — Al (91) AD (229) {0.5%} 4%
Fujimoto, Al (1437) AD (80) 0.07% 19% <0.0001
2004%
Galper, 2000% Al (292) - 1%
Hoebers, Al (105) - 4%
2000% subjective;
11%
objective

Notes: AD — axillary dissection; Al — axillary irradiation; AS — axillary sample; NS — not significant. Data in {braces}
estimated by review authors

Quality of life

No information was reported on quality of life outcomes.

8.2 Discussion

The previous NBCC early breast cancer guidelines' recommended surgery as routine treatment
(level | evidence), and added that axillary radiotherapy was equivalent (limited level Il data).

The data is strongest from the randomised trials suggesting that axillary dissection and radiotherapy
are equivalent in terms of OS and local control, with no overall survival differences observed.

One trial reported higher recurrence in the axillary radiotherapy arm for node negative patients.94 In

another trial, a similar result approached significance in node positive patien’[s.45 Other trials reported
no significant difference in axillary or local recurrence between the groups.

Arm oedema appears to be higher in the axillary dissection alone patients, however this was often
not statistically significant.
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9 Axillary radiotherapy after axillary dissection

This question is divided into two subsections:

e What are the benefits of axillary radiotherapy after axillary dissection i.e. axillary dissection
plus axillary radiotherapy compared to axillary dissection alone?

¢ Who should have irradiation to the axilla after axillary dissection i.e. should it be dependent
on number of nodes involved and are there any other subgroups who may benefit?

9.1 Results

9.1.1 Axillary dissection + axillary radiotherapy versus axillary dissection alone

Description of studies

Two overview/recommendation papers were identified, a consensus statement from the National
Institutes of Health?” and clinical practice guidelines from the Canadian Medical Association.*®

Two systematic reviews were identified.%®'%

The remaining original trials were divided into those which compared axillary dissection plus
radiotherapy to axillary dissection alone (7a), and those which provided some information on who
may most likely benefit from axillary irradiation (7b). Some trials were identified which provided
limited morbidity data on axillary dissection alone or with axillary irradiation. In many trials all patients
were given breast irradiation (i.e. trials compared axillary dissection + breast irradiation and axillary
dissection + breast & axillary irradiation) (Tables 40 and 44).

For the purposes of reporting results ‘axillary irradiation’ refers to either radiotherapy to the axilla
only or radiotherapy which included targeting the axilla as well as other regional areas.
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Table 40. Study characteristics - irradiation after axillary dissection

First Location Study design N Population Intervention Comparator Outcomes
author,
year
Overgaard | Denmark Combined 3083 Pre- and post- Mastectomy and axillary Mastectomy and Survival,
2007, subgroup menopausal high risk dissection followed by axillary dissection recurrence
Nielson analysis from 2 patients adjuvant systematic followed by
200602102 RCTs therapy and radiotherapy | adjuvant systematic
High-risk patients were n:1538 therapy only
Level Il - defined as patients who n:1545
intervention were node positive and/or | Radiotherapy consisted of:
a T3 or T4 tumour and/or | 48-50Gy in 22-25 fractions
skin or deep fascia in 5 weeks to the chest wall
invasion and regional lymph nodes
(internal mammary nodes,
peri-clavicular nodes, and
the axilla)
Rutqvist, Sweden 2 RCTs Premenopausal High risk patients Mastectomy and axillary Mastectomy and Survival,
2006 n:547 dissection followed by axillary dissection recurrence
Level Il - All patients were required | radiotherapy followed by morbidity
intervention to have node-positive n:256 adjuvant
disease or a tumour chemotherapy
diameter exceeding 30 Radiotherapy target n:291
mm volume included the chest
wall, axilla, supraclavicular
fossa and the ipsilateral
internal mammary nodes
down to the fifth
intercostals space.
Postmenopausal | High risk patients Mastectomy and axillary Mastectomy and
n:679 dissection followed by axillary dissection
All patients were required | radiotherapy followed by
to have node-positive n:148 adjuvant
disease or a tumour chemotherapy
diameter exceeding 30 Radiotherapy target n:182
mm volume included the chest
wall, axilla, supraclavicular
fossa and the ipsilateral
internal mammary nodes
down to the fifth
intercostals space.
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First
author,
year

Location

Study design

Population

Intervention

Comparator

Outcomes

Ragaz,
2005'%

Canada

RCT

Level Il —
intervention

318

Premenopausal patients
with lymph node positive
breast cancer treated by
modified radical
mastectomy and adjuvant
chemotherapy

Mastectomy and axillary
dissection followed by
locoregional radiation
therapy

n:164

Radiation therapy was
given by a five-field
technique including the
chest wall, axilla,
supraclavicular field and
internal mammary chain.

Mastectomy and
axillary dissection
n:154

Survival,
recurrence,
toxicity

Livsey,
2000

UK

Retrospective
cohort

Level lll-2
intervention

2277

Breast cancer, 91% stage
I, 7% stage Il, pre- and
post-menopausal, median
age: 54.3yrs (21-81yrs)

Axillary surgery followed by
radiotherapy to the axilla,
infraclavicular and
supraclavicular fossae
n:474 (21%)

Two parallel opposing
tangential fields were used
to irradiate the whole
breast, with a single
anterior megavoltage field
to irradiate the axilla, and
infraclavicular and
supraclavicular fossae.

Axillary surgery
alone
n:517 (23%)

Survival,
recurrence

Grills,
2003'%

USA

Prospective
cohort

Level lll-2 -
intervention

1500

Stage |-l breast cancer,
pre- and post-
menopausal

Breast conserving therapy
followed by breast and
regional lymphatic
irradiation

n:191

A nodal region was
considered to have been
irradiated if a minimal dose
of 45 Gy was prescribed to
the supraclavicular and
Level lll axillary lymph
nodes or to the full axilla at
a depth of 3-5 cm

Breast conserving
therapy followed by
breast irradiation
n:1309

Survival, disease
free survival,
recurrence,
toxicity
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First Location Study design N Population Intervention Comparator Outcomes
author,
year
Chua, Australia Retrospective 1158 Stage |-l breast cancer, Axillary surgery and Axillary surgery only | Recurrence,
2002%" cohort pre- and post- regional lymphatic n:782 relapse free
menopausal, median age: | jrradiation including the survival,
Level I11-2 51yrs (22-89yrs) axilla morbidity
intervention n:136
Radiotherapy to axilla and
supraclavicular fossa with
or without internal
mammary chain
Fodor, Hungary Prospective 249 T1/2 breast cancer and Mastectomy and axillary Mastectomy and Recurrence
20027 cohort one to three positive dissection followed by axillary dissection
nodes, pre- and post- locoregional radiotherapy n:74
Level lll-2 menopausal n:175
intervention
Radiotherapy to the chest
wall and to the regional
lymph nodes including the
ipsilateral axilla, internal
mammary region, and
supraclavicular fossa.
Lee, Canada Prospective 233 Women aged 70 years or | Mastectomy followed by Mastectomy only Survival,
2005'%® cohort over (median 75yrs) with | post-mastectomy n:86 recurrence
high-risk breast cancer radiotherapy
Level IlI-2 (tumours >5 cm or 24 n:147
intervention positive axillary nodes)
Radiotherapy to the chest
wall and regional nodes
Chan%, USA Prospective 63 Breast cancer patients Mastectomy followed by Mastectomy Survival, disease
2007"% cohort (stage II-111B) with 210 systemic therapy and followed by free survival,
positive lymph nodes, radiotherapy and systemic therapy recurrence
Level lll-2 pre- and post- supplemental axillary and radiotherapy
intervention menopausal radiotherapy n:35 without
supplemented
The chest wall, internal axillary radiotherapy
mammary nodes, and n:28
supraclavicular
nodes were treated in
every patient
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First Location Study design N Population Intervention Comparator Outcomes
author,
year
Kwan, Canada Case series 744 (467 Invasive or in situ breast Axillary radiotherapy after Axillary dissection Lymphoedema
2002'"° respondents) cancer dissection n:240
Level IV n:129
intervention
Radiation was given to the
supraclavicular and axillary
nodes in high-risk patients
(more than three positive
nodes, involved nodes
greater than 2 cm in
diameter, or presence of
significant extranodal
extension)
Ververs, Netherlands | Case series 400 Breast cancer patients Axillary or supraclavicular Axillary dissection Nature and
2001 treated with axillary lymph | radiotherapy after and no irradiation severity of arm
Level IV node dissection (ALND), dissection n:112 complaints
intervention mean age: 59yrs (26- n:68
88yrs)
Irradiation of the axilla and
the supraclavicular region
was recommended for
patients with inadequate
ALND, extracapsular
extension of tumour growth
or nodal involvement in the
apex of the axilla.
Johansen Denmark Prospective 266 Stage |-IlIA breast Axillary dissection and Axillary dissection Treatment
2000'"? cohort cancer, pre- and breast radiotherapy and and breast morbidity
postmenopausal radiotherapy to regional radiotherapy
Level IlI-2 lymph nodes (axilla, n:145
intervention Axillary radiotherapy was | supraclavicular fossa,
given for high-risk infraclavicular region and
patients (tumour diameter | internal mammary chain)
>5 cm, and/or invasion to | for high-risk patients
the skin or pectoral fascia, | n:121
and/or involvement of
axillary lymph nodes)
Notes: RCT — randomised controlled trial
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Overall results

The Canadian Clinical Practice Guidelines for the Care and Treatment of Breast Cancer, 2004,%
state that:

e Locoregional post-mastectomy radiotherapy (PMRT) is recommended for women with an
advanced primary tumour (=5cm, or tumour invasion of the skin, pectoral muscle or chest
wall).

e Locoregional PMRT is recommended for women with 4 or more positive axillary lymph
nodes.

e The role of PMRT in women with 1-3 positive axillary lymph nodes is unclear.

e Locoregional PMRT is generally not recommended for women with tumours <5cm or who
have negative axillary nodes.

o Other patient, tumour and treatment characteristics, may affect locoregional control, but their
use in specifying additional indications for PMRT is unclear.

Survival

The systematic review by Gebski et al (2006)* found that when looking at patients who received
optimal post-mastectomy radiotherapy (40-60Gy in 2-Gy fractions or as a biologically equivalent
dose to the chest wall, axillary lymph nodes, and the supraclavicular fossa with or without the
internal mammary lymph nodes) had an improved survival (2.9% absolute survival increase) up to
10 years, compared with non-optimal radiotherapy (inadequate or excessive radiotherapy or
inappropriate target volume). The review by Van de Steene et al (2000)'® reported that when
current techniques are used and treatment is given with standard fractionation, overall survival can
be improved by surgical adjuvant radiotherapy.

Survival outcomes of axillary dissection plus axillary irradiation compared to axillary dissection alone
from the original trials are presented in Table 41. One trial reported improved DFS in the
radiotherapy arm.'® Two trials reported reduced DFS with the addition of axillary irradiation to
axillary dissection.'® % Two randomised trials reported improved OS in node positive patients.'*"1%
The Danish Breast Cancer Cooperative Group (DBCG) 82 b&c randomised trials'®' found a survival
benefit was seen in those who received axillary radiotherapy in both patients with 1-3 positive nodes
and four or more positive nodes. One trial showed reduced OS in the axillary dissection plus axillary
irradiation group.'® The remaining trials did not report any statistically significant survival
differences.
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Table 41. Survival outcomes of axillary dissection + axillary irradiation compared to axillary dissection alone.

First Median Patients Comparison | Disease-free survival Overall survival
author, follow- n)
year up Exp Ctrl Exp Ctrl | pvalue | Exp Ctrl p value
Overgaard, 18 > 8 nodes AD AD 15yr: 15yr: 0.015
2007™ years excised; node | — Al | (589) 39% | 29%
DBCG 82 +ve (563)
b&c 1-3 +ve nodes AD AD 15yr: 15yr: 0.03
— Al | (276) 57% 48%
(276)
24 +ve nodes AD AD 15yr: 15yr: 0.03
— Al | (313) 21% 12%
(287)
Rutqvist, 18.4 Pre-menopausal | AD AD HR: HR: 0.037 HR: HR: 1 0.10
2006"* years high risk —Al| (291) | 125 | 1 1.21
(256)
Post- AD AD HR: | HR: 0.28 HR: HR: 1 0.38
menopausal — Al | (371) | 0.92 1 0.91
high risk (308)
Ragaz, 20 Premenopausal; | AD AD 35% | 25% | 0.009 | 47% 37% 0.03
2005'% years node +ve — Al | (154)
(164)
Grills, 8.1 AD AD 5yr: | 5yr: | <0.001 Syr: 5yr: | <0.001
2003'% years — Al | (1309) | 68%; | 87%; 79%; | 91%;
(191) 10yr: | 10yr: 10yr: 10yr:
52% | 73% 61% 80%
Lee, 5.5 270 years old AD AD 10yr: 10yr: 0.32
2005'%® years — Al | (86) 31.2% | 27.4%
(147)
Fodor, 189 AD AD 15yr: 15yr: 0.23
2003’ months — Al | (74) 52% | 41%
(175)
Chang, 9.5 AD AD 10yr: | 10yr: 10yr: 10yr:
2007"% years —Al| (28) | 36% | 39% 41% | 31%
(35)

Notes: AD — axillary dissection; Al — axillary irradiation; HR — hazard ratio.

*Recurrence-free survival
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Local recurrence

Table 42. Recurrence outcomes of axillary dissection + axillary irradiation compared to axillary dissection alone.

First Median Patients Comparison Axillary recurrence Locoregional
author, follow- (n) recurrence
year up Exp Ctrl Exp Ctrl p Exp Ctrl p
value value
Nielsen, 12.7 AD — AD 1.2% | 13.1% | <0.001 5% 30% | <0.001
2006'% years Al | (1545)
DBCG 82 (1538)
b&c
Overgl‘.;aard, 18 > 8 nodes AD — AD 15yr: 15yr: | <0.001
2007™ years excised; node Al (589) 6% 37%
DBCG 82 +ve (563)
b&c 1-3 +ve nodes | AD — AD 15yr. | 15yr. | <0.001
Al (276) 4% 27%
(276)
24 +ve nodes AD — AD 15yr: 15yr: | <0.001
Al (313) 10% 51%
(287)
Rutqvist, 18.4 Pre- AD — AD 2% 2% 14% 24% | 0.048
2006"* years menopausal Al (291)
(256)
Post- AD — AD 1% 7% 12% 26% | <0.001
menopausal Al (371)
(308)
Ragaz, 20 Premenopausal | AD — AD 10% 28% | <0.001
2005'% years node +ve Al (154)
(164)
Grills, 8.1 AD — AD Syr: 5yr: | <0.001
2003'% years Al | (1305) 7%; 1%;
(191) 10yr: 10yr:
8% 2%
Livsey, 5.9 AD — AD | 7.3% | 4.5%
2000 years Al (517)
(474)
Lee, 5.5 270 years old AD — AD 10yr: 10yr: 0.04
2005'% years Al (86) 15.5% | 28%
(147)
Fodor, 189 AD — AD 12% 23% 0.03
2003"" months Al (74)
(175)
Chang, 9.5 AD — AD 0 1 1(3%) 7
2007 years Al (35) | (28) (4%) (25%)

Notes: AD — axillary dissection; Al — axillary irradiation.

*Ipsilateral breast recurrence

Grills et al (2003)'% analysed results by lymph node status and found that regional nodal irradiation
reduced the 10-year actuarial rate of any regional nodal failure from 11% to 2% (p<0.041), and the
rate of axillary failure from 5% to 0% (p<0.027) in patients with more than four positive nodes.
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The DBCG 82 b&c randomised trials found that locoregional recurrence benefit more pronounced in
radiotherapy group in patients with four or more positive nodes compared to those with one to three
positive nodes.

Adverse events

Lymphoedema was reported more often in patients receiving both axillary dissection and axillary
irradiation compared to those receiving axillary dissection alone, see Table 43.

Table 43. Lymphoedema following axillary dissection + axillary irradiation compared to axillary dissection alone.

First Subgroup Comparison (n) Arm oedema
author, Exp Ctrl Exp Ctrl p value
year
Ragaz, AD — Al AD (154) 9.1% 3.2% 0.035
2005'" (164)
Chan1 A AD — Al AD (28) 40% 14% 0.029
2007 (35)
Grills, AD — Al AD (1305) 10% 7%
2003'%° (191)
Kwan, AD — Al AD (240) 30% 5% <0.05
2002"° (129)
Johansen, 0-9 nodes AD — Al AD (115) 12%* 4%*
2000'" removed (81)

=210 nodes AD — Al AD (30) 28%* 7%*

removed (40)

Notes: AD — axillary dissection; Al — axillary irradiation; OR — odds ratio.
*Defined as arm volume change = 2cm

Ververs et al (2001)""" reported that patients with axillary or supraclavicular irradiation had more
swelling or oedema compared to those who had no irradiation (OR: 3.57; 95% CI: 1.66 to 7.69).

Johansen et al (2000)""? reported that overall 15% of patients reported pain (axilla/arm) grades 1-3.
The percentage of patients reporting pain at these levels was highest at 28% in the group who had
10 or more nodes removed and had radiotherapy.

Quiality of life

No information was reported on quality of life outcomes.
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9.1.2 Subgroups suitable for axillary irradiation

Description of studies

None of these studies were specifically designed to address the question of which factors are
prognostic of the impact of nodal irradiation on patients-relevant efficacy outcomes. The studies
relate to the prognostic value of selected factors more broadly, not about how they influence the
efficacy of nodal irradiation. The studies describe factors associated with locoregional recurrence,
and therefore suggest suitability for the use of radiotherapy (which may or may not target the axilla)
after dissection. Factors commonly considered were age, tumour size and stage, lymphovascular
invasion (LVI), and hormone receptor status.
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Table 44. Characteristics of trials suggesting patients suitable for irradiation

First Location Study design N Population Intervention Prognostic factors considered Outcomes
author,
year
Truonglg, Canada Descriptive (for | 94 T1-2, node negative Mastectomy with Age, histology, tumour size, Survival,
2004'" prognostic invasive breast cancer with | radiotherapy grade, LVI, oestrogen receptor recurrence
factors) positive surgical margins n:41 status, number of nodes removed,
systemic therapy
Mastectomy only n:53
Truong, Canada Descriptive* 821 T1-T2 breast cancer and Mastectomy and axillary Age, histologic findings, tumour Isolated LRR
2005b" ™ (for prognostic one to three positive nodes | dissection without location, size, and grade, and LRR with or
factors) locoregional radiotherapy lymphovascular invasion status, without
oestrogen receptor (ER) status, simultaneous
margin status, number of positive | distant
nodes, number of nodes removed, | recurrence
percentage of positive nodes, and
systemic therapy use
Truong, Canada Descriptive* 1505 | T1-T2, node negative Mastectomy without Histologic features (ductal, Locoregional
2005¢'"® (for prognostic breast cancer with clear radiotherapy lobular, other), T stage (T1, T2), recurrence,
factors) surgical margins histologic grade (1, 2, 3); LVI distant
status, ER status, and recurrence,
number of axillary nodes removed | breast cancer-
(=5, 6-10, 11-15, 216; and <10 specific survival,
vs. >10) overall survival
Pejavar, USA Descriptive (for | 1920 | Stage | and Il invasive Axillary dissection followed Age, nodal status, race, histology, | Survival,
2006'"® prognostic breast cancer by radiotherapy to the breast | tumour stage, axillary dissection, recurrence
factors) alone if pathologically node- | margin status, family history, ER
negative (n:984), or to the and PR status
breast and supraclavicular
nodes if pathologically node-
positive (n:346).
In patients not undergoing
axillary dissection,
supraclavicular and axillary
nodes were irradiated, with
or without an additional
internal mammary field n:590
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First Location Study design | N Population Intervention Prognostic factors considered Outcomes
author,
year
Strom, USA Descriptive (for | 1031 Stage I-IlIA breast cancer Mastectomy with level I-1I Tumour stage, tumour size, Survival,
20057 prognostic dissection without number of involved nodes, disease free
factors) radiotherapy number of nodes examined, LVI, survival,
percentage nodes, size of largest | recurrence
node, extranodal extension
Yildirim, Turkey Descriptive (for | 502 T1-2 node negative All patients had level I, 1l Age, menopausal status, tumour Primary:
2007'"® prognostic invasive breast cancer, and Il axillary dissection size, histological type, histological | locoregional and
factors) tumour size <5¢cm without radiotherapy grade, LVI, ER status, PR status, distant
p53 status, cErbB2 status recurrence
Secondary:
survival, disease
free survival
Stranzl, Austria Descriptive (for | 183 T1-3 breast cancer BCT or mastectomy, axillary | Age, tumour location, T-stage, Nodal failure,
2004""° prognostic and1-3 involved axillary dissection, followed by tumour size, histologic grade, survival
factors) lymph nodes irradiation to breast n:146 oestrogen receptor status, margin
Median age: 58yrs (28-86) | (79.8%) or chest wall n:37 status, LVI, systemic therapy
(20.2%)
Cheng, Taiwan Descriptive (for | 110 T1 or T2 primary breast Modified radical mastectomy | Age, menopausal status, Locoregional
2002™° prognostic cancer and 1-3 with level I/1l dissection medial/lateral quadrant of tumour recurrence,
factors) histologically involved without adjuvant location, T stage, tumour size, survival
axillary lymph nodes radiotherapy hormone receptor status, nuclear
grade, extracapsular extension,
LVI, and number of involved
axillary nodes) and treatment-
related factors (chemotherapy and
hormonal therapy)
Gruber, Switzerland | Descriptive (for | 254 Node-positive breast All patients had segmental Number of positive nodes, age, Relapse free
2005'?" prognostic cancer mastectomy with axillary ER status, PR status, T-stage, survival
factors) Median age: 56yrs (26-87) | node dissection (level |, I, + | grade, extracapsular spread,
Extracapsular spread I1); or modified radical systemic therapy, radiotherapy
n:167; No extracapsular mastectomy. All patients
spread n:87 were irradiated locally, 78
patients had periclavicular
and 74 axillary irradiation
Floyd, USA Descriptive (for | 70 Node-negative breast Patients were treated with Age, menopausal status, tumour Survival,
2006'% prognostic cancer mastectomy and adjuvant size, LVI, number of lymph nodes | disease free
factors) Tumour size 25cm (mean systemic therapies but sampled, systemic therapy, and survival,
6cm) without radiotherapy hormone receptor status locoregional
Median age: 50yrs (29-87) failure

Notes: AD — axillary dissection; BCT — breast conserving treatment; ER — oestrogen receptor; LRR — locoregional recurrence; LVI — lymphovascular invasion ; PR
— progesterone receptor; SCF — supraclavicular fossa. *These trials have been reported elsewhere in the review with a different study design.
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Overall results

Survival

For the studies which reported overall survival rates, 5-year overall survival rates were more than
80%, %1212 10_year overall survival rates ranged from 58%"''* to 91%.""®

Local recurrence

Rates of locoregional recurrence in the studies ranged from 1%'"* to 19%,""” with chest wall and
axilla being the most commonly reported sites of recurrence.

Predictors of locoregional recurrence

Commonly reported predictors of locoregional recurrence are reported in Table 45. Primary tumour
size, lymphovascular invasion and number of positive nodes were most often reported as significant
predictors of locoregional recurrence on multivariate analysis.

Truong et al (2005b)'"* report that age <45years, >25% of nodes positive, a medial tumour location
and ER-negative status are independent predictors of locoregional recurrence.

Pejavar et al (2006)116 report that young age, non-Caucasian race and pathologic nodal status were
associated with increased risk of nodal relapse.

Node negative patients

Truong et al (2005¢)'* report that patients with Grade 3 disease and LVI or patients with Grade 3
disease, T2 tumours and no systemic therapy had a locoregional recurrence risk of approximately
20%. Truong et al (2004)""® report that in those treated without post-mastectomy radiotherapy, node
negative women with positive margins plus at least one of the following factors: age <50year, T2
tumour size, grade Il histology, or LVI, locoregional recurrence rates of approximately 20% were
observed.

Table 45. Predictors of locoregional recurrence

First Patients Characteristics*

author, Age Primary | Grade LVI ECE ER # of P/D # of Systemic

year tumour status +ve ratio | excised | therapy
size nodes nodes

Yildirim, <40 yrs 0.05 0.004

2007 [">40yrs 0.05 | 0.05 | 0.007

Floyd, Tumours NS NS 0.038 NS NS NS

2006'* >5cm

Pejavar, <0.001 0.055 NS <0.001

2006'"°

Truong, 1-3 +ve 0.001 0.69 0.31 0.01 0.74 0.05 0.24 0.92

2005b"* | nodes
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First Patients Characteristics*

author, Age Primary | Grade LVI ECE ER # of P/D # of Systemic

year tumour status +ve ratio | excised | therapy
size nodes nodes

Truong, Node — 0.92 0.78 | <0.001 0.48 0.47 0.01

2005¢'"® ve

Gruber, 0.27 0.62 0.14 0.007 0.43

2005

Strom, <0.001 | 0.001 <0.001 | <0.001

2005117**

Stranazl, 1-3 +ve 0.402 0.004 0.144 | 0.164 0.002

2004'"° nodes

Cheng, 1-3 +ve 0.25 0.006 0.11 0.25 0.16 0.96

2002'%° nodes

Notes: ECE — extracapsular extension; LVI — lymphovascular invasion; NS — not significant

*statistically significant factors p<0.05; **univariate analysis of supra/intraclavicular failure

9.2 Discussion

Two systematic reviews indicate that post-mastectomy radiotherapy can improve overall survival
somewhat, and have a positive effect on locoregional recurrence rates. However, the addition of
radiotherapy also increases the incidence of lymphoedema.

Not all trials report on axillary irradiation only, some trials reported radiation treatment which included
the axilla along with chest wall, internal mammary nodes, peri-clavicular nodes etc. Therefore it is
difficult to determine the effect that each target area, such as axilla, contributes to outcomes.

The subgroup of patients at high risk of axillary recurrence following axillary dissection is not well
defined. Some studies report on predictors for locoregional recurrence and suggest that patients with
these factors may be suitable to receive radiotherapy following axillary dissection.
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10 Ongoing trials

The following clinical trials websites were searched to identify any additional studies on axillary
treatment which have not yet reported.

e Australian Clinical Trials Registry (ACTR) http://www.actr.org.au/

e Clinical Trials.gov http://www.clinicaltrials.gov/

e Current Controlled Trials http://www.controlled-trials.com/

e National Research Register http://www.nrr.nhs.uk/

e National Cancer Institute http://www.cancer.gov/clinicaltrials.

Three randomised trials were identified as ongoing trials with each currently recruiting patients.
Details of the trials are presented in Table 46. Both trials are investigating axillary treatment following
identification of a positive sentinel node/micrometastases from SNB. Both trials are multicentre
randomised trials. The AMAROS ftrial is being conducted throughout Europe and at November 2006
had recruited 61% of the total number of patients needed for the trial. The IBCSG-23-01 trial is an
international trial with two participating centres in Australia. The SNAC Il trial is based in Australia
and New Zealand and is investigating sentinel node biopsy compared to axillary dissection in a
broader group of patients than those examined in SNAC |. There is currently no indication when
these trials are likely to report results.

Table 46. Ongoing studies

Title/trial name Location/s Status Participants Treatment Objectives
Phase Ill Randomised Study of Complete Axillary Lymph Node Dissection Versus Axillary
Radiotherapy in Sentinel Lymph Node-Positive Women With Operable Invasive Breast Cancer
EORTC-10981- France, Italy, | Currently | e N=3485 Arm I: SN —ve | Primary
AMAROS, Netherlands, | recruiting | e 1394 SN positive | patients outcome:
NCT0001461'® | Poland, 2091 SN negative | undergo no Axillary
Slovenia, « SNB performed in | further surgery | recurrence rates
Turkey, Arm II: SN +ve | Secondary
UK (Wales) patients outcomes:
undergo morbidity, DFS,
complete 0s
ALND
Arm Ill: SN
+ve patients
undergo
radiotherapy 5
days a week
for 5 weeks
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Title/trial name

Location/s

Status

Participants

Treatment

Objectives

A randomised trial of axillary dissection versus no axillary dissection for patients

with clinically

node negative breast cancer and micrometastases in the sentinel node.
CDR0000339581 | Australia, Currently | e« N = 1960 Arm I: Surgical | Do
IBCSG-23-01 Brazil, recruiting | e Female resection of micrometastases
EU-20319 Denmark, e any age primary tumour | in the sentinel
NCT00072293'* | Italy, Peru, « Clinically node with ALND node warrant
Switzerland o Micrometastases | Arm Il: clearance?
in sentinel node | Surgical
resection of Outcomes:
primary tumour | DFS,0S, QoL

without ALND

A randomised phase Illl study to determine in women with early breast cancer whether SN based
management increases the risk of loco-regional recurrence and in particular, axillary recurrence,
compared with axillary clearance in any subgroup of women

SNAC II'®

Australia &
New Zealand

Currently
recruiting

eN=1012

e Female

¢ Single or multiple
ipsilateral BC

¢ Primary BC may
be less than or
greater than 3cm

Arm I
Sentinel node
biopsy with
immediate
standard
axillary
clearance

Arm Il:
Standard
axillary
clearance

To determine if
sentinel node
based
management
increases the
risk of loco-
regional
recurrence
compared with
axillary
clearance in any
subgroup of
women

Outcomes: OS,

DFS

Notes: ALND — axillary lymph node dissection; BC — breast cancer; DFS — disease-free survival; OS — overall
survival; QoL — quality of life; SN — sentinel node
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Conclusions

Over 100 articles regarding the management of the axilla were included in this systematic review.
Seven questions were included in two areas, staging and treatment of the axilla. Eleven randomised
controlled trials were identified with information on both staging and treatment of the axilla. Much of
the information on the management of the axilla was from non-randomised studies including case
series, diagnostic accuracy, prognostic and observational studies.

Surgical staging is the most accurate way to assess axillary node involvement. No survival
differences were observed between level 1l and the other levels of dissection, however longer
operation times and more blood loss was reported with level Il dissection. Long term data from
randomised control trials showed no overall survival difference for axillary dissection or axillary
radiotherapy compared to no axillary treatment for low-risk patients. For the randomised trials which
compared axillary dissection directly to axillary radiotherapy, no survival differences were observed.
In high-risk patients, the addition of radiotherapy which targeted the axilla as well as other regional
areas led to decreased rates of locoregional recurrence.

Across the studies included in the systematic review, quality of life outcomes were not reported, in
general. The most common adverse effects reported for axillary treatment were increased
lymphoedema and arm morbidity. Ongoing trials are investigating axillary treatment for patients with
positive sentinel nodes.
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Appendix 1 PICO formulation of original research questions

Question 1:

Non-surgical methods compared to axillary dissection to stage the axilla

Population:

Intervention:

Comparison:

Patients with early breast cancer

non-surgical staging techniques including:
Ultrasound
Magnetic resonance imaging (MRI)
Magnetic resonance spectroscopy (MRS)
Positron-emission tomography (PET)

axillary dissection

Outcomes:  accuracy of staging (sensitivity, specificity), morbidity
Limits: English language
Published 2000 — 2007
Question 2:  4-node sampling compared to axillary dissection to stage the axilla
Population:  Patients with early breast cancer

Intervention:

Comparison:

4-node axillary sampling

axillary dissection

Outcomes:  accuracy of staging (sensitivity, specificity), morbidity
Limits: English language
Published 2000 — 2007
Question 3:  What is the optimal extent of axillary dissection?
o Levellvs. Level Il vs. Level lll clearance (related to numbers of node
retrieved)
Population: Patients with early breast cancer

Intervention:

Comparison:

Outcomes:

Limits:

Level | or Il axillary dissection
Level Il axillary dissection
local recurrence, morbidity

English language
Published 2000 — 2007
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Question 4: What is the prognostic significance of the numbers of nodes involved
and/or retrieved in axillary dissection?
Population:  Patients with early breast cancer

Intervention:

Comparison:

less nodal involvement

more nodal involvement

Outcomes: local recurrence, survival
Limits: English language
Published 2000 — 2007
Question 5:  What are the long-term outcomes of axillary dissection/irradiation vs. no
treatment?
- Limit to RCT data
Population:  Patients with early breast cancer

Intervention:

Comparison:

axillary dissection/irradiation

no further treatment

Outcomes:  survival, local recurrence, quality of life
Limits: English language
Published 2000 — 2007
Randomised controlled trials
Question 6: What are the benefits of axillary dissection alone compared to axillary
irradiation alone?
Population: Patients with early breast cancer

Intervention:

Comparison:

Outcomes:

Limits:

axillary irradiation alone
axillary dissection alone
survival, local recurrence, toxicity, quality of life

English language
Published 2000 — 2007

Please note: This search is not limited to node-positive patients, however this population will be
analysed separately.
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Question 7:

a) What are benefits of radiotherapy after axillary dissection?
e l.e. Axillary dissection + radiotherapy vs. axillary dissection alone

b) Who should have irradiation to the axilla after axillary dissection?

e Regional nodal irradiation vs. no irradiation (post-mastectomy radiotherapy vs.

none)
- Dependent on number of nodes involved?
- Other subgroups that might benefit — those at high-risk of axillary
relapse/recurrence?

Population: Patients with early breast cancer, at high risk of axillary relapse/recurrence
Intervention: axillary dissection followed by radiotherapy/post-mastectomy irradiation
Comparison: axillary dissection followed by no further treatment

Outcomes:  survival, local recurrence, toxicity, quality of life

Limits: English language
Published 2000 — 2007
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Appendix 2 Search Terms used

Describing Search Terms
Breast Cancer (breast neoplasms/ or (breast and (cancer or carcinoma)))
Axilla (((axilla/) and (lymph node excision)) or ALND or CLND or (axilla

and (dissection or clearance or lymphadenectomy)))

Non-surgical methods to stage the
axilla (Q1)

((ultrasound) or (MRI or magnetic resonance imaging/ or
magnetic resonance imaging) or (magnetic resonance
spectroscopy/ or magnetic resonance spectroscopy or MRS) or
(PET or positron emission tomography/ positron emission
tomography))

Axillary sampling (Q2)

(sampl$ and (axillary or axilla or nodes or node or nodal))

Levels of clearance (Q3)

((level and (clearance or dissection)) or (levels and (clearance or
dissection)) or (level 1) or (level 1) or (level Il1))

Nodal involvement (Q4)

((((number or percent$ or proportion) and (node or nodes) and
(retriev$ or excis$ or involv$)) or (nodal involvement)) and
(prognosis/ or prognos$ or predict$))

Randomised controlled trials (Q5)

(Randomized Controlled Trial/ or “randomized controlled trial” or
“randomized controlled trials” or “randomised controlled trial$” or
“random$” or “random allocation” or “controlled clinical trial” or
“controlled trial” or “double blind method” or “single blind method”
or (“meta-analysis/” or “meta-analysis” or “meta analysis”) or
“systematic review” or “pooled analysis”)

Axillary irradiation (Q6)

((axilla or axillary) and (radiation or radiotherapy or irradiation))

Postmastectomy radiation (Q7)

(((post-mastectomy or postmastectomy or post mastectomy) and
(radiation or radiotherapy or irradiation or lymphatic irradiation/ or
lymphatic irradiation)) and (((high-risk or high risk) and (relapse or
recurrence)) or (neoplasm recurrence, local/)))

Notes: / MeSH term, $ Boolean terms
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Appendix 3 NHMRC Levels of Evidence

NHMRC additional levels of evidence and grades for recommendations for developers of
guidelines STAGE 2 CONSULTATION Early 2008 — end June 20092

Table 1

NHMRC Evidence Hierarchy: designations of ‘levels of evidence® according to type of research question (including explanatory notes)

Level

Intervention |

Diagnostic accuracy *

Prognosis

Aetiology *

Screening Intervention

4

A systematic review of level Il
studies

A systematic review of leve
| studies

A systematic review of level |
studies

A systematic review of kevel 1l
studies

A systematic review of level |1
studies

A randomised controlizd tria

A study of test accuracy with
an independent, blinded
comparizon with a valid
reference standard ¥ among
consecutive persons with a
defined dlinical presematon°

A prospective cohort study”

A prospective cohort sfudy

A randomized controlled trial

A peeudorandomised controlied trial

(i.e. alternate allocation or some
other method)

A study of test accuracy with
an independent, blinded
comparizon with a valid
reference standard ¥ among
non-conseculive persons with
a defined clinical presentation’

All or none®

All or none®

A pseudorandomised
controlled trial

(i.e. altemate allocation or
some other method)

A comparative study with
concurrent controls:

Non-randomized,
experimental tnal®

Cohort study
Cage-control study

nterrupied time series with a
control group

A comparison with reference
standard that does not meet the
criteria required for

Level |l and [II-1 evidence

Analysic of prognostic factors
amaongst perzons in 2 single
arm of a randomised
confrolled trial

A refrospective cohort study

A comparative study with
concument controls:

= Non-randomised
experimental trial

» Cohort shudy
= Case-control study

A comparative study without
concurrent controls:

Historical control shudy
Two or more single arm

shudy™

= Intermupted time sefies without a

parallel control group

Diagnostic caze-control
study”

A retrozpective cohort study

A caze-confrol study

A comparative study without
concurrent controls:

= Historical control study

= Two or more single am
study

') Case series with either posttestor | Study of diagnostic yield (no Case series, or cohort study of A crosg-sectional study or Case series
pre-testipost-test outcomes reference standard)’ persons at different stages of Case series
disease
Explanatory notes

1 Definitions of these study designs are provided on pages 7-8 How to use the evidence: assessment and application of
scientific evidence (NHMRC 2000b).

2 The dimensions of evidence apply only to studies of diagnostic accuracy. To assess the effectiveness of a diagnostic test there

also needs to be a consideration of the impact of the test on patient management and health outcomes (Medical Services

Advisory Committee 2005, Sackett and Haynes 2002).

sIf it is possible and/or ethical to determine a causal relationship using experimental evidence, then the ‘Intervention’ hierarchy
of evidence should be utilised. If it is only possible and/or ethical to determine a causal relationship using observational
evidence (ie. cannot allocate groups to a potential harmful exposure, such as nuclear radiation), then the ‘Aetiology’ hierarchy
of evidence should be utilised.

4 A systematic review will only be assigned a level of evidence as high as the studies it contains, excepting where those studies
are of level Il evidence. Systematic reviews of level Il evidence provide more data than the individual studies and any meta-
analyses will increase the precision of the overall results, reducing the likelihood that the results are affected by chance.
Systematic reviews of lower level evidence present results of likely poor internal validity and thus are rated on the likelihood
that the results have been affected by bias, rather than whether the systematic review itself is of good quality. Systematic
review quality should be assessed separately. A systematic review should consist of at least two studies. In systematic
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reviews that include different study designs, the overall level of evidence should relate to each individual outcome/result, as
different studies (and study designs) might contribute to each different outcome.

5 The validity of the reference standard should be determined in the context of the disease under review. Criteria for determining
the validity of the reference standard should be pre-specified. This can include the choice of the reference standard(s) and its
timing in relation to the index test. The validity of the reference standard can be determined through quality appraisal of the
study (Whiting et al 2003).

6 Well-designed population based case-control studies (eg. population based screening studies where test accuracy is assessed
on all cases, with a random sample of controls) do capture a population with a representative spectrum of disease and thus fulfil
the requirements for a valid assembly of patients. However, in some cases the population assembled is not representative of the
use of the test in practice. In diagnostic case-control studies a selected sample of patients already known to have the disease
are compared with a separate group of normal/healthy people known to be free of the disease. In this situation patients with
borderline or mild expressions of the disease, and conditions mimicking the disease are excluded, which can lead to
exaggeration of both sensitivity and specificity. This is called spectrum bias or spectrum effect because the spectrum of study
participants will not be representative of patients seen in practice (Mulherin and Miller 2002).

7 At study inception the cohort is either non-diseased or all at the same stage of the disease. A randomised controlled trial with
persons either non-diseased or at the same stage of the disease in both arms of the trial would also meet the criterion for this
level of evidence.

g All or none of the people with the risk factor(s) experience the outcome; and the data arises from an unselected or representative
case series which provides an unbiased representation of the prognostic effect. For example, no smallpox develops in the
absence of the specific virus; and clear proof of the causal link has come from the disappearance of small pox after large-scale
vaccination.

9 This also includes controlled before-and-after (pre-test/post-test) studies, as well as adjusted indirect comparisons (ie. utilise A
vs B and B vs C, to determine A vs C with statistical adjustment for B).

10 Comparing single arm studies ie. case series from two studies. This would also include unadjusted indirect comparisons (ie.
utilise A vs B and B vs C, to determine A vs C but where there is no statistical adjustment for B).

11 Studies of diagnostic yield provide the yield of diagnosed patients, as determined by an index test, without confirmation

of the accuracy of this diagnosis by a reference standard. These may be the only alternative when there is no reliable
reference standard.

Note A: Assessment of comparative harms/safety should occur according to the hierarchy presented for each of the research
questions, with the proviso that this assessment occurs within the context of the topic being assessed. Some harms are
rare and cannot feasibly be captured within randomised controlled trials; physical harms and psychological harms may
need to be addressed by different study designs; harms from diagnostic testing include the likelihood of false positive
and false negative results; harms from screening include the likelihood of false alarm and false reassurance results.

Note B: When a level of evidence is attributed in the text of a document, it should also be framed according to its
corresponding research question eg. level Il intervention evidence; level IV diagnostic evidence; level Ill-2
prognostic evidence.

Source: Hierarchies adapted and modified from: NHMRC 1999; Bandolier 1999; Lijmer et al.
1999; Phillips et al. 2001.
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