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Surgery to the breast

Surgery to the breast

This evidence report contains information on 1 review relating to surgery to the breast.

¢ Review question 1.1 Do tumour-free tissue margins wider than 0 mm reduce local
recurrence for people with invasive breast cancer and/or ductal carcinoma in situ (DCIS)
treated with breast conserving surgery?
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Surgery to the breast

Review question 1.1 Do tumour-free tissue margins wider
than 0 mm reduce local recurrence for people with invasive
breast cancer and/or ductal carcinoma in situ (DCIS)
treated with breast conserving surgery?

Introduction

Studies have demonstrated that for invasive breast cancer, breast conservation (surgical
wide excision of tumour combined with radiotherapy to the breast) produces equivalent
survival to mastectomy.

An important determinant of local recurrence is the surgical margin width (the distance from
the breast cancer to the edge of the surgical excision). This is measured by the pathologist
on examination of the excision specimen. If the surgical margin is considered ‘involved’ then
where appropriate re-excision can take place as a further operation. Repeat surgery has
implications for people and their further treatment, and so consensus on the optimum margin
width is essential to ensure optimal oncological effectiveness whilst minimising morbidities
from surgery and potential delays to any planned adjuvant therapies. Setting the threshold
too high (wide margins required) will mean additional surgery, which may be unnecessary,
whilst setting it too low (narrow surgical margins) may lead to an increased local recurrence
rate.

Re-excision rates are variable across the country. The margin width threshold required to
consider a margin ‘clear’ for invasive breast cancer was not previously specified in the
previous guideline CG80 (NICE 2009) where it was stated that the ‘optimum clear margin
has yet to be defined and was not a topic identified for this guideline’. For ductal carcinoma in
situ (DCIS) a radial margin width of 2 mm was previously recommended. As local recurrence
rates have reduced, a review of the threshold for DCIS, and ascertainment of a
recommended margin width for invasive breast cancer is now due.

PICO table

See Table 1 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 1: Summary of the protocol (PICO table)

Adults (18 or over) with invasive breast cancer (M0) and/or DCIS
who have undergone, or are due to undergo, breast conserving
surgery

e >0-<1 mm

e 1-2 mm

* >2 mm

e Tumour on ink (0 mm)

e >0-<1 mm

e 1-2 mm

e >2 mm

Critical

e Re-operation rate

e Local recurrence rate

¢ Patient satisfaction

Important
e Overall survival
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o Disease-free survival
o Treatment-related morbidity
e HRQoL

e Cosmetic result
HRQoL, health-related quality of life

For full details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual; see the methods chapter for further information.
Methods specific to this review question are described in the review protocol in appendix A.

Declarations of interest were recorded according to NICE’s 2014 Conflicts of interest policy.
Clinical evidence

Included studies

The literature search did not identify any randomised controlled trials (RCTs) or controlled,
non-randomised studies with at least 100 participants and 5 years of follow-up data;
therefore, the protocol was amended to include any controlled, non-randomised studies and
cohort studies with at least 100 participants and 5 years of follow-up data.

Eight articles (number of participants, N=7,998) were included in the review (Behm 2013;
Dick 2011; Kreike 2008; MacDonald 2005; Shaikh 2016; Solin 2005; Tartter 2000; Zee
2015), which report data from 2 prospective cohort studies and 6 retrospective cohort
studies.

Six studies compared margin widths >2 mm with 0 mm margins, 2 studies compared 1-2 mm
margins with 0 mm margins, and 4 studies compared margins >0 - <1 mm with 0 mm
margins. Additionally, 2 studies made the following comparisons: >2 mm vs. 1-2 mm, >2 mm
vs. >0 - <1 mm, and 1-2 mm vs. >0 - <1 mm.

Six studies (Behm 2013; Kreike 2008; MacDonald 2005; Shaikh 2016; Solin 2005; Zee 2015)
reported data for critical outcomes by subgroups of interest: invasive breast cancer £ DCIS
(number of publications, k=2), DCIS without radiotherapy (k=2) and DCIS with radiotherapy
(k=3).

The clinical studies included in this evidence review are summarised in Table 2 and evidence
from these are summarised in the clinical GRADE evidence profiles below (Table 3 to Table
8). See also the study selection flow chart in appendix C, forest plots in appendix E, and
study evidence tables in appendix D.

Excluded studies

Studies notincluded in this review with reasons for their exclusions are provided in appendix
K.
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Summary of clinical studies included in the evidence review

Table 2: Summary of included studies
Additional inclusion/exclusion

Study

Behm 2013
[ )

Dick 2011 .

Kreike °

2008

MacDonald e

2005
Shaikh .
2016
Solin 2005

criteria

Enrolled in the BCTQAP study
Exclusion: Paget's disease;
phyllodes tumour; invasive breast
cancer of special types; bilateral
or metachronous breast cancer

Exclusion: history of cancer before
the study; microinvasive disease;
Paget's disease; lobular cancer;
records could not be found or
matched with census data

Primary tumours were <5 cmin
clinical diameter without signs of
multifocal disease

None reported

Exclusion: invasive breast cancer;
hypofractionated radiotherapy;
male

Unilateral, mammographically
detected TisNOMO DCIS; no
physical examination finding, such
as a breast mass or bloody nipple
discharge; treatment with breast-
conserving surgery followed by

9

Interventions/comparison

Intervention arm 1 (>0 - <1 mm): Closest
surgical margin for invasive disease was 1
mm

Intervention arm 2 (1 — 2 mm): Closest
surgical margin for invasive disease was 2
mm

Intervention arm 3 (>2 mm): Closest
surgical margin for invasive disease was =3
mm (3 mm, 4 mm, 5 mm, and >5 mm
groups combined)

Control arm (0 mm): Closest surgical
margin for invasive disease was 0 mm
Margins considered: superficial, medial,
lateral, inferior, deep, superior

Intervention arm: negative (>2 mm) margin
Control arm: positive (0 mm) margin

Intervention arm (>0 - <1 mm)
Control arm (0 mm)

Margin status scored irrespective of the
involvement of the margin by an in situ
component. One pathologist reviewed all
available breast tumour specimens for the
pathologic characteristics.

Intervention arm 1 (>0 - <1 mm): The
closest single distance between DCIS and
an inked margin was between 0.1 mm and
0.9 mm

Intervention arm 2 (1 —2 mm): The closest
single distance between DCIS and an inked
margin was between 1.0 mm and 1.9 mm
Intervention arm 3 (>2 mm): The closest
single distance between DCIS and an inked
margin was =2 mm (2.0-2.9, 3.0-5.9, 6.0-
9.9, and 210 mm groups combined)

Control arm (0 mm): The tumour transected
the inked margin

Margin width was determined by direct
measurement or ocular micrometry.

Intervention arm: >2 mm between tumour
and inked margin

Control arm: DCIS present at inked margin

Intervention arm (>2 mm): Determined
according to policy at participating
institution. 8/10 participating institutions
used 2 mm to differentiate between
negative margins (>2 mm or 22 mm) and
close margins (2 mm or <2 mm). One

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for
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Additional inclusion/exclusion Interventions/comparison
Study criteria
definitive whole-breast irradiation institution used 2—3 mm for this
to a dose 4000 centigrays (cGy) differentiation, and 1 institution used 3 mm.
e Exclusion: adjuvant chemotherapy e Control arm (0 mm): tumour identified at
or hormonal therapy; Paget’s inked margin

disease; prior or concurrent
(micro)invasive ipsilateral or
contralateral breast cancer; prior
malignancy other than non-
melanoma skin cancer

Tartter 200 e None reported e Intervention arm (>0 - <1 mm): Tumour
within 1 mm of the inked margin
e Control arm (0 mm): Tumour present at the
inked margin
¢ Pathology reports were reviewed to
establish the status of the resection
margins
Zee 2015 e None reported e Intervention arm: margin width >2 mm
e Control arm: tumour on ink (O mm)

BCTQAP, breast cancer treatment quality assurance project; cGY centigray; DCIS, ductal carcinoma in
situ; TisNOMO, cancer cells are only growing in the most superficial layer of tissue with no lymph node involvement
or distant metastases

See appendix D for full evidence tables.

Quality assessment of clinical studies included in the evidence review

The clinical evidence profile for this review question (surgical margins) is presented in Table
3 through to Table 8. All of the included evidence was very low quality because of the
observational nature of the included studies, small number of events and risk of bias due to
insufficient information regarding methods of cohort selection and comparability of groups at
baseline.

Table 3: Summary clinical evidence profile: Comparison 1: >2 mm surgical margins
versus 0 mm surgical margins

lllustrative comparative risks*

(95%Cl) Relative No of Quality of the

Assumed Corresponding effect Participants evidence
Outcomes risk: 0 mm risk: >2 mm (95%Cl) (studies) (GRADE)
Re-operation 585 per 1000 544 per 1000 RR 0.93 411 Low’
rate (316 to 942) (0.54to (1 study)
(immediate re- 1.61)
excision)
Local 80% free 89% free fromlocal HR 0.51 3068 Very low?
recurrence - from local recurrence at 5 (0.34to (2 studies)
Whole sample  recurrence at years (84% to 0.77)
(5 to 10 year 5 years 93%)
follow-up)
Local NR Cannot be HR0.52 NR Number of events
recurrence - calculated (0.11to (1 study) was not reported -
Invasive +/- 2.44) insufficient

: information to judge

DCIS (5 year imprecision, and
follow-up) therefore overall

quality
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Local 84% free 90% free fromlocal HR 0.59 1897 Very low?3
recurrence - from local recurrence at 8.5 (0.35t0 (2 studies)

DCIS RT+ (8.5 recurrence at years (84% to 0.98)

to 10 year 8.5 years 94%)

follow-up)

Local 53% free 85% free fromlocal HR 0.25 1503 Very low?456
recurrence - from local recurrence at 5 (0.17to (2 studies)

DCIS RT- (5to recurrence at years (80% to 0.35)

2 year follow- 5 years 90%)

up)

Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)

CI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; NR: not reported; RR: Risk ratio; RT:
radiotherapy

1<300 events and 95% ClI crosses both boundaries for no effect (1) and minimally important differences (0.8 and
1.25) based on GRADE default values

2 <300 events

3 Significant heterogeneity - | squared value 78% - heterogeneity not explored - not possible to further explore
heterogeneity as no additional subgroups of interest were identified by the GC. Estimated effects for both studies
in same direction

4 Unclear whether method of selection was appropriate and whether different margin groups were comparable

5 Significant heterogeneity - | squared value 85% - not possible to further explore heterogeneity as no additional
subgroups of interest were identified by the GC. Estimated effects for both studies in same direction and exceed
threshold for clinically meaningful difference

6 Estimated HR <0.50

Table 4: Summary clinical evidence profile: Comparison 2: 1 — 2 mm surgical margins
versus 0 mm surgical margins

Local 53% free 61% free fromlocal HR 0.78 Very low’-23

recurrence (5 fromlocal recurrence at 5 (0.6 to (2 studies)

year follow- recurrence at years (52% to 1.02)

up) 5 years 68%)

Local NR Cannot be HR0.81 NR Number of events

recurrence - calculated (0.61t0 (1 study) ;"rgﬁf?ig}éﬁfo”ed -

Invasive +/- 1.07) information to judge

DCIS (5 year imprecision, and

follow-up) therefore overall
quality

Local 53% free 69% free fromlocal HR 0.58 52 Very low'?3

recurrence - from local recurrence at 5 (0.23to (1 study)

DCIS RT- (5 recurrence at years (40% to 1.44)

year follow- 5 years 86%)

up)

Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)

CI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; NR: not reported; RR: Risk ratio; RT:
radiotherapy

" Unclear whether method of selection was appropriate or whether different margin groups were comparable

2 population: unclear what proportion of received radiotherapy for Behm 2013

3 <300 events
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Table 5: Summary clinical evidence profile: Comparison 3: >0 - <1 mm surgical
margins versus 0 mm surgical margins

Re-operation 476 per 1000 95 per 1000 RR 0.2 Very low'?
rate (immediate (24 to 371) (0.05to (1 study)
re-excision) 0.78)
Local recurrence  53% free from 52% free from local HR 1.03 341 Very
(5to 13.3 year local recurrence at 5 (0.72to (3 studies) low?34
follow-up) recurrence at  years (39% to 63%)  1.47)
5 years
Local recurrence  82% free from 78% free from local HR1.26 256 Very
- Invasive +/- local recurrence at 13.3 (0.83to (2 studies) low2:56.7

DCIS (510 13.3  recurrence at  years (68% to 85%) 1.92)
year follow-up) 13.3 years

Local recurrence  53% free from 67% free from local HR0.61 85 Very low??8
-DCIS RT- (5 local recurrence at 5 (0.31to (1 study)
year follow-up) recurrence at  years (47% to 82%) 1.2)

5 years

Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)

ClI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; RR: Risk ratio; RT: radiotherapy

" Unclear whether different margin groups were comparable

2 <300 events

3 Unclear whether different margin groups were comparable and unclear whether method of selection was
appropriate for 2 of the 3 studies

4 Significant heterogeneity - | squared value 83% - heterogeneity explored in subsequent subgroup
analysisbbased on cancer type and treatment

5Unclear whether different margin groups were comparable and unclear whether method of selection was
appropriate for 1 of the 2 studies

6 Significant heterogeneity - | squared value 88% - not possible to further explore heterogeneity as no additional
subgroups of interest were identified by the GC

7 Unclear what proportion received radiotherapy for 1 of the 2 studies

8 Unclear whether different margin groups were comparable and unclear whether method of selection was
appropriate

Table 6: Summary clinical evidence profile: Comparison 4: >2 mm surgical margins
versus 1 — 2 mm surgical margins

Local recurrence (5 year 65% free 84% free from HR0.41 433 Very
follow-up) fromlocal local recurrence (0.18to (2 studies)  low'234
recurrence at 5 years (66% 0.95)
at5years to 93%)

Local recurrence - NR Cannot be HR 0.64 NR Number of

i events was not
Invasive +/- DCIS (5 year calculated (0.18to (1 study) e

follow-up) 2.29) insufficient
information to
judge
imprecision,
and therefore
overall quality

Local recurrence - DCIS  65% free  88% free from  HR 0.29 433 Very low"3#
RT (5 year follow-up)- fromlocal local recurrence (0.1to (1 study)
0.89)
12
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recurrence at 5 years (68%
at5years to 96%)
Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)
ClI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; NR: not reported; RT: radiotherapy
" Unclear whether method of selection was appropriate and if different margin groups were comparable
2 Unclear what proportion received radiotherapy from Behm 2013
3 <100 events
4 Estimated HR <.50

Table 7: Summary clinical evidence profile: Comparison 5: 32 mm surgical margins
versus >0 - <1 mm surgical margins

Local 66% free 90% free fromlocal HR 0.26 466 Very low'23
recurrence (5  fromlocal recurrence at 5 (0.15to0 (2 studies)
year follow-up) recurrence at years (83% to 0.46)

5 years 94%)
Local NR Cannot be HR0.23 NR Number of events
recurrence - calculated (0.09to (1 study) }’r‘]’iﬁf’f‘fc’gﬂw”ed -
Invasive +/- 0.6) information to judge
DCIS (5 year imprecision, and
follow-up) therefore overall

quality

Local 66% free 89% free fromlocal HR 0.28 466 Very low':3
recurrence - from local recurrence at 5 (0.14to (1 study)
DCIS RT- (5 recurrence at years (80% to 0.55)
year follow-up) 5 years 94%)

Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)

ClI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; NR: not reported; RT: radiotherapy
" Unclear whether method of selection was appropriate and if groups were comparable

2 Unclear what proportion received radiotherapy for Behm 2013

3 <300 events

Table 8: Summary clinical evidence profile: Comparison 6: 1 — 2 mm surgical margins
versus >0 - <1 mm surgical margins

Local 66% free 85% free fromlocal HR 0.39 Very low'234
recurrence (5  from local recurrence at 5 (0.3 to (2 studies)
year follow-up) recurrence at years (81% to 0.52)

5 years 88%)
Local NR Cannot be HR0.36 NR Number of events
recurrence - calculated (0.26to (1 study) was ot reported -
Invasive +/- 0.48) information to judge

imprecision, and
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lllustrative comparative risks*

(95% CI)
Assumed Relative No of Quality of the
risk: >0 - <1 Corresponding effect Participants evidence
Outcomes mm risk: >2 mm (95% CIl) (studies) (GRADE)
DCIS (5 year therefore overall
follow-up) quality
Local 66% free 67% free fromlocal HR0.95 73 Very low'#
recurrence - from local recurrence at 5 (0.39to (1 study)
DCIS RT- (5 recurrence at years (39% to 2.29)
year follow-up) 5 years 85%)

Rates of local recurrence in the control group correspond to the trial with the shortest follow-up period (except
where number of events are not reported for this trial)

ClI: Confidence interval; DCIS: ductal carcinoma in situ; HR: Hazard ratio; NR: not reported; RT: radiotherapy
" Unclear whether method of selection was appropriate and if groups were comparable

2 Significant heterogeneity - | squared value 77% - heterogeneity not present in subsequent subgroup analysis
based on cancer type and treatment

3 Unclear what proportion received radiotherapy for Behm 2013

4 <300 events

See appendix F for full GRADE tables.

Economic evidence

A systematic review of the economic literature was conducted but no relevant studies were
identified which were applicable to this review question. Economic modelling was not
undertaken for this question because other topics were agreed as higher priorities for
economic evaluation.

Evidence statements

Comparison 1: >2 mm surgical margins versus 0 mm surgical margins

Critical outcomes

Re-operation rate

e There is very low quality evidence from 1 prospective cohort study (N=411) that there is
no clinically important effect of margin width on immediate re-operation rate for people
with DCIS treated with breast-conserving surgery and radiotherapy.

Local recurrence rate

e There is very low quality evidence from 2 retrospective cohort studies (N=3,068) that
surgical margins >2 mm produce clinically meaningful reductions in local recurrence at 5
to 10 year follow-up compared with surgical margins of 0 mm for people with invasive
breast cancer and/or DCIS treated with breast-conserving surgery (z radiotherapy).

e There is evidence from 1 retrospective cohort study (N: NR) that there is no clinically
important effect of margin width on local recurrence rate at 5 year follow-up for people
with invasive breast cancer (x DCIS) treated with breast-conserving surgery (+
radiotherapy). It was not possible to judge imprecision, and therefore the quality of this
evidence, as number of events were not reported

e There is very low quality evidence from 2 retrospective cohort studies (N=1,897) that
surgical margins >2 mm produce clinically meaningful reductions in local recurrence at 8.5
to 10 year follow-up compared with surgical margins of 0 mm for people with DCIS treated
with breast-conserving surgery and radiotherapy.

e There is very low quality evidence from 2 retrospective cohort studies (N=1,503) that
surgical margins >2 mm produce clinically meaningful reductions in local recurrence at 5
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to 10 year follow-up compared with surgical margins of 0 mm for people with DCIS treated
with breast-conserving surgery alone.

Patient satisfaction
e No evidence was found for this outcome.

Important outcomes

Overall survival
¢ No evidence was found for this outcome.

Disease-free survival
¢ No evidence was found for this outcome.

Treatment-related morbidity
e No evidence was found for this outcome.

Health-related quality of life
e No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.

Comparison 2: 1-2 mm surgical margins versus 0 mm surgical margins

Critical outcomes

Re-operation rate
¢ No evidence was found for this outcome.

Local recurrence rate

e There is evidence from 1 retrospective cohort study (N: NR) that there is no clinically
important effect of margin width on local recurrence rate at 5 year follow-up for people
with invasive breast cancer (+ DCIS) treated with breast-conserving surgery (+
radiotherapy). It was not possible to judge imprecision, and therefore the quality of this
evidence, as number of events were not reported

e There is low quality evidence from 1 retrospective cohort study (N: 52) that there is no
clinically important effect of margin width on local recurrence rate at 5 year follow-up for
people with DCIS treated with breast-conserving surgery alone.

Patient satisfaction
¢ No evidence was found for this outcome.

Overall survival
e No evidence was found for this outcome.

Disease-free survival
e No evidence was found for this outcome.
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Treatment-related morbidity
¢ No evidence was found for this outcome.

Health-related quality of life
¢ No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.

Comparison 3: >0 - <1 mm surgical margins versus 0 mm surgical margins

Critical outcomes

Re-operation rate

e There is low quality evidence from 1 prospective cohort study (N=63) that surgical margins
>0 mm - <1 mm produce clinically meaningful reductions in immediate re-operation rate
compared with surgical margins of 0 mm for people with invasive breast cancer and/or
DCIS treated with breast-conserving surgery (+ radiotherapy).

Local recurrence rate

e There is very low quality evidence from 2 retrospective cohort studies (N>256; NR for one
study) that there is no clinically important effect of margin width on local recurrence rate at
5 to 13.3 year follow-up for people with invasive breast cancer (£ DCIS) treated with
breast-conserving surgery (+ radiotherapy).

e There is very low quality evidence from 1 retrospective cohort study (N: 85) that there is
no clinically important effect of margin width on local recurrence rate at 5 year follow-up
for people with DCIS treated with breast-conserving surgery alone.

Patient satisfaction
¢ No evidence was found for this outcome.
Important outcomes

Overall survival
e No evidence was found for this outcome.

Disease-free survival
e No evidence was found for this outcome.

Treatment-related morbidity
¢ No evidence was found for this outcome.

Health-related quality of life
¢ No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.
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Comparison 4: >2 mm surgical margins versus 1-2 mm surgical margins

Critical outcomes

Re-operation rate
¢ No evidence was found for this outcome.

Local recurrence rate

e There is evidence from 1 retrospective cohort study (N: NR) that there is no clinically
important effect of margin width on local recurrence rate at 5 year follow-up for people
with invasive breast cancer (+ DCIS) treated with breast-conserving surgery (+
radiotherapy). It was not possible to judge imprecision, and therefore the quality of this
evidence, as number of events were not reported

e There is very low quality evidence from 1 retrospective cohort study (N=433) that surgical
margins >2 mm produce clinically meaningful reductions in local recurrence at 5 year
follow-up compared with surgical margins of 1 — 2 mm for people with DCIS treated with
breast-conserving surgery alone.

Patient satisfaction
e No evidence was found for this outcome.

Important outcomes

Overall survival
e No evidence was found for this outcome.

Disease-free survival
e No evidence was found for this outcome.

Treatment-related morbidity
¢ No evidence was found for this outcome.

Health-related quality of life
¢ No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.

Comparison 5: >2 mm surgical margins versus >0 - <1 mm surgical margins

Critical outcomes

Re-operation rate
¢ No evidence was found for this outcome.

Local recurrence rate

e There is evidence from 1 retrospective cohort study (N: NR) that surgical margins >2 mm
produce clinically meaningful reductions in local recurrence at 5 year follow-up compared
with surgical margins >0 mm - <1 mm for people with invasive breast cancer (x DCIS)
treated with breast-conserving surgery (+ radiotherapy). It was not possible to judge
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imprecision, and therefore the quality of this evidence, as number of events were not
reported

e There is very low quality evidence from 1 retrospective cohort study (N=466) that surgical
margins >2 mm produce clinically meaningful reductions in local recurrence at 5 year
follow-up compared with surgical margins >0 mm - <1 mm for people with DCIS treated
with breast-conserving surgery alone.

Patient satisfaction
¢ No evidence was found for this outcome.

Important outcomes

Overall survival
¢ No evidence was found for this outcome.

Disease-free survival
e No evidence was found for this outcome.

Treatment-related morbidity
e No evidence was found for this outcome.

Health-related quality of life
e No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.

Comparison 6. 1-2 mm surgical margins versus >0 - <1 mm surgical

Critical outcomes

Re-operation rate
¢ No evidence was found for this outcome.

Local recurrence rate

e There is evidence from 1 retrospective cohort study (N: NR) that surgical margins of 1 — 2
mm produce clinically meaningful reductions in local recurrence at 5 year follow-up
compared with surgical margins >0 mm - <1 mm for people with invasive breast cancer (+
DCIS) treated with breast-conserving surgery (+ radiotherapy). It was not possible to
judge imprecision, and therefore the quality of this evidence, as number of events were
not reported

e There is very low quality evidence from 1 retrospective cohort study (N=73) that there is
no clinically important effect of margin width on local recurrence rate at 5 year follow-up
for people with DCIS treated with breast-conserving surgery alone.

Patient satisfaction
e No evidence was found for this outcome.
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Important outcomes

Overall survival
e No evidence was found for this outcome.

Disease-free survival
e No evidence was found for this outcome.

Treatment-related morbidity
¢ No evidence was found for this outcome.

Health-related quality of life
¢ No evidence was found for this outcome.

Cosmetic results
e No evidence was found for this outcome.

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

The committee prioritised re-operation rate, local recurrence rate and patient satisfaction as
critical outcomes; re-operation rate and local recurrence rate were prioritised rather than
overall and disease-free survival as they are more relevant to surgery and occur over a
shorter-time frame. Overall survival, disease-free survival, treatment-related morbidity,
HRQoL and cosmetic result were selected as important outcomes.

Evidence was only found for re-operation rate and local recurrence rate. Re-operation rate
was only reported for the comparison of >2 mm surgical margins versus 0 mm surgical
margins and >0 - <1 mm surgical margins versus 0 mm surgical margins.

The quality of the evidence

The quality of the evidence for this review was assessed using GRADE. For both re-
operation rate and local recurrence rate the evidence was very low quality and was
downgraded because of the observational nature of the studies, high rates of imprecision
due to small number of events and insufficient information about methods of selection for
cohorts and comparability of groups at baseline.

Benefits and harms

There was evidence of decreased local recurrence with a tumour free tissue margin of >0
mm in people with DCIS. The committee noted that there was no consistent evidence of
benefit for people with invasive disease having a tumour free tissue margin of >0 mm.
However, based on their experience and knowledge of related evidence, particularly
evidence from the Society of Surgical Oncology — American Society for Radiation Oncology
(SSO-ASTRO) consensus guideline (Moran 2014; based on the Houssami 2014 meta-
analysis) that tumour on ink is associated in at least a two-fold increase in risk of local
recurrence that is not mitigated by additional endocrine therapy or radiotherapy, the
committee agreed that a margin of > 0 mm would also be needed in people with invasive
disease. The committee therefore agreed that further surgery would be needed for people
where radial margins are involved (i.e. are 0 mm). Despite the low quality of the evidence,
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the committee made a strong recommendation as they agreed that complete excision of the
tumour with clear margins was imperative to providing high-quality care.

There was limited evidence suggesting that a tumour free tissue margin wider than 2 mm for
DCIS might be beneficial in terms of reduced local recurrence, particularly for people who
have not had radiotherapy. However the committee noted that no survival benefit had been
shown from having wider margins and there was the potential risk of over-diagnosis and
over-treatment for people with lower grades of DCIS who may not receive radiotherapy. The
committee also noted that for invasive disease there was no evidence of a clear and
consistent benefit of having tumour free tissue margins between >0 mm and 2 mm. Given
this uncertainty, the committee were unable to make recommendations about whether or not
further surgery was warranted to achieve margins wider than 0 mm. Instead they agreed to
recommend that the risks and benefits of further surgery be discussed with person where
their radial margins are between >0 mm to 2 mm.

The committee discussed the balance of benefits and harms, noting that optimal surgical
treatment should result in less local recurrence and a reduction in the number of second
operations needed. In turn this would likely result in fewer delays in the treatment pathway
and would hopefully improve cosmesis. However, they also noted that for people with a
radial margin of >0 mm to 2 mm there was uncertainty about the effect on local recurrence
and it was possible that this could increase in the group. They balanced this potential harm
by recommending more personalised care.

Cost effectiveness and resource use

A systematic review of the economic literature was conducted but no relevant studies were
identified which were applicable to this review question.

The committee considered that there was unlikely to be a significant resource impact from
the recommendations as they reflect standard practice and so there should be minimal
changes to practice nationwide. However, it was agreed that there could potentially be cost
savings as a result of optimal surgical treatment aiming for appropriate margins at initial
surgery, meaning less need for second operations.
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Appendices

Appendix A — Review protocols

Review protocol for review question 1.1 Do tumour-free tissue margins wider than 0 mm reduce local recurrence for people
with invasive breast cancer and/or ductal carcinoma in situ (DCIS) treated with breast conserving surgery?

Field (based on PRISMA-P)
Review question

Type of review question
Objective of the review

Eligibility criteria —
population/disease/condition/issue/domain

Eligibility criteria — intervention(s)/exposure(s)/prognostic
factor(s)

Eligibility criteria — comparator(s)/control or reference (gold)
standard

Outcomes and prioritisation

Content

Do tumour-free tissue margins wider than O mm reduce local recurrence for people with
invasive breast cancer and/or ductal carcinoma in situ (DCIS) treated with breast conserving
surgery?

Intervention review

The objective of this review is to determine the recommended margin width for DCIS and
invasive breast. Recommendations will aim to cover thresholds below which re-excision may
be required.

Adults (18 or over) with invasive breast cancer (M0) and/or DCIS who have undergone, or
are due to undergo, breast conserving surgery

e >0-<1 mm
e 1-2 mm
e >2 mm

Tumour on ink (0 mm)

e >0-<1 mm

e 1-2 mm

e >2 mm

Critical (up to 3 outcomes)

o Re-operation rate (MID: GRADE default values)

o Local recurrence rate (MID: any statistically significant difference)
¢ Patient satisfaction (MID: GRADE default values)

Important but not critical
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Field (based on PRISMA-P)

Eligibility criteria — study design

Other inclusion exclusion criteria

Content

¢ Overall survival (MID: any statistically significant difference)

o Disease-free survival (MID: any statistically significant difference)
o Treatment-related morbidity (MID: GRADE default values)

¢ Health-related quality of life (MID: values from the literature where available; GRADE
default value for FACT-B endocrine scale)

e Cosmetic result (MID: GRADE default values)

Immediate to 1 year follow-up periods will be prioritised for patient satisfaction. 5 year follow-
ups will be prioritised for all remaining outcomes if multiple time points are reported.

MID values from the literature:

e HRQoL:

e FACT-G total: 3-7 points

e FACT-B total: 7-8 points

e TOI (trial outcome index) of FACT-B: 5-6 points
e BCS of FACT-B: 2-3 points

¢ WHOQOL-100: 1 point

o Systematic reviews/meta-analyses of RCTs

e RCTs

e Controlled, non-randomised study (minimum no. of participants 100 with 5 years of follow
up data)

No RCTs, or controlled non-randomised studies were found so the protocol was amended to
include:

¢ Any controlled, non-randomised studies
e Cohort studies (N=100; minimum 5 year follow-up)

Foreign language studies, conference abstracts, and narrative reviews will not routinely be
included.
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Field (based on PRISMA-P)

Proposed sensitivity/sub-group analysis, or meta-
regression

Selection process — duplicate screening/selection/analysis

Data management (software)

Information sources — databases and dates

Identify if an update

Author contacts

Highlight if amendment to previous protocol

Content

Subgroups (for critical outcomes only — excluding treatment-related morbidity):

¢ Invasive cancer with or without DCIS with post-operative radiotherapy

o DCIS without invasive cancer with post-operative radiotherapy

o DCIS without invasive cancer without post-operative radiotherapy

Sifting, data extraction, appraisal of methodological quality and GRADE assessment will be
performed by the reviewing team. Quality control will be performed by the senior systematic
reviewer. Dual sifting will not be performed for this question.

Study sifting and data extraction will be undertaken in STAR.

Pairwise meta-analyses will be performed using Cochrane Reviewer Manager (RevMan 5).
GRADEpro will be used to assess the quality of evidence for each outcome.

The following key databases will be searched: Cochrane Library (CDSR, DARE, CENTRAL,
HTA) through Wiley, Medline & Medline in Process and Embase through OVID. Additionally

Web of Science may be searched and consideration will be given to subject-specific
databases and used as appropriate.

The focus of this review question has changed since the previous guideline. Therefore the
search will be undertaken from 1977 when the first paper regarding breast-conserving
surgery was published by Veronesi et al.

Previous question: What is the optimal tumour-free tissue margin to achieve in patients who
undergo breast conserving surgery for ductal carcinoma in situ?

Date of search: 06/02/2008

Relevant recommendation(s) from previous guideline:

1) For all patients treated with breast conserving surgery for DCIS a minimum of 2 mm radial
margin of excision is recommended with pathological examination to NHS Breast Screening
Programme reporting standards.

2) Re-excision should be considered if the margin is less than 2 mm after discussion of the
risks and benefits with the patient.

For details please see the guideline in development web site.
For details please see section 4.5 of Developing NICE guidelines: the manual
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Field (based on PRISMA-P)
Search strategy
Data collection process — forms/duplicate

Data items — define all variables to be collected

Methods for assessing bias at outcome/study level

Criteria for quantitative synthesis

Methods for quantitative analysis — combining studies and
exploring (in)consistency

Meta-bias assessment — publication bias, selective
reporting bias

Confidence in cumulative evidence
Rationale/context — what is known
Describe contributions of authors and guarantor

Sources of funding/support

Name of sponsor

Content

For details please see appendix B.

A standardised evidence table format will be used, and published as appendix D (clinical
evidence tables) or appendix H (economic evidence tables).

For details please see evidence tables in appendix D (clinical evidence tables) or appendix H
(economic evidence tables).

Standard study checklists were used to critically appraise individual studies. For details
please see section 6.2 of Developing NICE guidelines: the manual

The risk of bias across all available evidence was evaluated for each outcome using an
adaptation of the ‘Grading of Recommendations Assessment, Development and Evaluation
(GRADE) toolbox’ developed by the international GRADE working group
http://www.gradeworkinggroup.org/

For details please see Section 6.4 of Developing NICE guidelines: the manual

For details please see the methods chapter

For details please see Section 6.2 of Developing NICE guidelines: the manual.

For details please see Sections 6.4 and 9.1 of Developing NICE guidelines: the manual
For details please see the introduction to the evidence review in the main file.

A multidisciplinary committee developed the evidence review. The committee was convened
by the National Guideline Alliance (NGA) and chaired by Dr Jane Barrett in line with section
3 of Developing NICE guidelines: the manual.

Staff from the NGA undertook systematic literature searches, appraised the evidence,
conducted meta-analysis and cost-effectiveness analysis where appropriate, and drafted the
evidence review in collaboration with the committee. For details please see Developing NICE
guidelines: the manual.

The NGA is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists.

The NGA is funded by NICE and hosted by the Royal College of Obstetricians and
Gynaecologists.
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Roles of sponsor NICE funds NGA to develop guidelines for those working in the NHS, public health and
social care in England.
PROSPERO registration number N/A

BCS, breast cancer subscale; DCIS, ductal carcinoma in situ; FACT-B, Functional assessment of cancer therapy — Breast cancer; FACT-G, Functional assessment of cancer
therapy — General; GRADE, Grading of Recommendations Assessment, Development and Evaluation; HRQoL, health-related quality of life; MO, no distant metastases; MID,
minimally important difference; N/A, not applicable; NHS, National Health Service, NICE, National Institute of Health and Care Excellence; NGA, National Guideline Alliance;
RCT, randomised controlled trial; TOI, Trial outcome index; WHOQOL, World Health Organization quality of life
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Appendix B — Literature search strategies

Review question: Do tumour-free tissue margins wider than 0 mm reduce local recurrence for
people with invasive breast cancer and/or ductal carcinoma in situ (DCIS) treated with breast
conserving surgery?

Database: Medline & Embase (Multifile)

Last searched on Embase 1974 to 2017 January 29, Ovid MEDLINE(R) In-Process & Other
Non-Indexed Citations and Ovid MEDLINE(R) 1946 to Present.Date of last search: 30
January 2017.

#

0 N o o B~ WON -~

N N DN N DN A A A A A A a a aa a oo
A WON 20 © 0N O P~ WOWN -~ O

25

26

Searches

exp breast cancer/ use oemezd

exp breast carcinoma/ use oemezd

exp medullary carcinoma/ use oemezd

exp intraductal carcinoma/ use oemezd
exp breast tumor/ use oemezd

exp Breast Neoplasms/ use prmz

exp "Neoplasms, Ductal, Lobular, and Medullary"/ use prmz
Carcinoma, Intraductal, Noninfiltrating/ use prmz
Carcinoma, Lobular/ use prmz

Carcinoma, Medullary/ use prmz
1or2or3ord4or5or6or7or8or9or10
exp breast/ use oemezd

exp Breast/ use prmz

breast.tw.

12 o0r13 or 14

(breast adj milk).tw.

(breast adj tender$).tw.

16 or 17

15 not 18

exp neoplasm/ use oemezd

exp Neoplasms/ use prmz

20 or 21

19 and 22

(breast$ adj5 (neoplasm$ or cancer$ or tumo?r$ or carcinoma$ or adenocarcinoma$ or
sarcoma$ or leiomyosarcoma$ or dcis or duct$ or infiltrat$ or intraduct$ or lobul$ or medullary
or tubular)).tw. use oemezd

(mammar$ adj5 (neoplasm$ or cancer$ or tumo?r$ or carcinoma$ or adenocarcinoma$ or
sarcoma$ or leiomyosarcoma$ or dcis or duct$ or infiltrat$ or intraduct$ or lobul$ or medullary
or tubular)).tw. use oemezd

(breast$ adj5 (neoplasm$ or cancer$ or tumo?r$ or carcinoma$ or adenocarcinoma$ or
sarcoma$ or leiomyosarcoma$ or dcis or duct$ or infiltrat$ or intraduct$ or lobul$ or medullary
or tubular)).mp. use prmz
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27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Searches

(mammar$ adj5 (neoplasm$ or cancer$ or tumo?r$ or carcinoma$ or adenocarcinoma$ or
sarcoma$ or leiomyosarcoma$ or dcis or duct$ or infiltrat$ or intraduct$ or lobul$ or medullary
or tubular)).mp. use prmz

exp Paget nipple disease/ use oemezd

Paget's Disease, Mammary/ use prmz

(paget$ and (breast$ or mammary or nipple$)).tw.

23 or 24 or 25 or 26 or 27 or 28 or 29 or 30

11 or 31

(duct$ carcinoma$-in-situ or duct$ carcinoma$ in-situ or duct$ carcinoma$ in situ or DCIS).tw.
32 0r33

Mastectomy, Segmental/ use prmz

partial mastectomy/ use oemezd

(segmentectom$ or post?segmentectom$).tw.

(lumpectom$ or post?lumpectom$).tw.

(quadrectom$ or post?quadrectom$).tw.

((local or limited or sector or segment$ or partial) adj2 (excision or resection)).tw.
((partial or segment$) adj2 (mammectom$ or mastectomy$)).tw.
(breast adj conserv$).mp.

breast?conserv$.mp.

(conserv$ adj2 (surgery or therapy)).tw.

excision alone.tw.

35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45
Reoperation/ use prmz

reoperation/ use oemezd

(re-operat$ or reoperat$ or re-excis$ or reexcis$).tw.

Neoplasm Recurrence, Local/ use prmz

tumor recurrence/ use oemezd

(local adj (failure or relaps$ or recurrence$)).tw.

ipsilateral breast tumo?r recurren$.tw.

ipsilateral breast tumo?r relaps$.tw.

IBTR.tw.

(recurrence free survival or RFS).tw.

exp Patient Satisfaction/ use prmz

exp patient satisfaction/ use oemezd

(patient adj3 (satisf$ or attitude$ or preference$)).tw.

47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59
margin$.tw.

34 and 46 and 60 and 61

margin$.m_titl.

34 and 46 and 63

62 or 64

remove duplicates from 65
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Database: Cochrane Library via Wiley Online

Date of last search: 30 January 2017
# Searches

#1  MeSH descriptor: [Breast Neoplasms] explode all trees

#2  MeSH descriptor: [Neoplasms, Ductal, Lobular, and Medullary] explode all trees
#3  MeSH descriptor: [Carcinoma, Intraductal, Noninfiltrating] explode all trees
#4  MeSH descriptor: [Carcinoma, Lobular] this term only

#5  MeSH descriptor: [Carcinoma, Medullary] this term only

#6  #1 or#2 or#3 or #4 or #5

#7  MeSH descriptor: [Breast] explode all trees

#8  breast:ti,ab,kw (Word variations have been searched)

#9  #7 or#8

#10 (breast next milk):ti,ab,kw (Word variations have been searched)

#11 (breast next tender*):ti,ab,kw (Word variations have been searched)

#12 #10 or#11

#13 #9 not#12

#14 MeSH descriptor: [Neoplasms] explode all trees

#15 #13 and #14

#16 (breast* near/5 (neoplasm® or cancer* or tumo?r* or carcinoma* or adenocarcinoma* or
sarcoma* or leiomyosarcoma* or dcis or duct* or infilirat* or intraduct* or lobul* or medullary
or tubular)):ti,ab,kw (Word variations have been searched)

#17 (mammar* near/5 (neoplasm®* or cancer® or tumo?r* or carcinoma* or adenocarcinoma® or
sarcoma* or leiomyosarcoma* or dcis or duct* or infiltrat* or intraduct® or lobul* or medullary
or tubular)):ti,ab,kw (Word variations have been searched)

#18 MeSH descriptor: [Paget's Disease, Mammary] this term only

#19 (paget* and (breast* or mammary or nipple*)):ti,ab,kw (Word variations have been searched)
#20 #15or#16 or #17 or #18 or #19

#21 #6 or #20

#22 MeSH descriptor: [Mastectomy, Segmental] this term only

#23 (segmentectom™ or post segmentectom® or post-segmentectom* or
postsegmentectom®):ti,ab,kw (Word variations have been searched)

#24 (lumpectom™ or post lumpectom* or post-lumpectom* or postlumpectom®):ti,ab,kw (Word
variations have been searched)

#25 (quadrectom™ or post quadrectom® or post-quadrectom* or postquadrectom®):ti,ab,kw (Word
variations have been searched)

#26 ((local or limited or sector or partial or segment$) near/2 (excision or resection)):ti,ab,kw
(Word variations have been searched)

#27 ((partial or segment*) near/2 (mammectom* or mastectomy*)):ti,ab,kw (Word variations have
been searched)

#28 (breast next conserv*):ti,ab,kw (Word variations have been searched)

#29 (conserv* near/2 (surgery or therapy)):ti,ab,kw (Word variations have been searched)
#30 excision alone:ti,ab,kw (Word variations have been searched)

#31 #22 or#23 or #24 or #25 or #26 or #27 or #28 or #29 or #30

#32 MeSH descriptor: [Reoperation] explode all trees
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# Searches

#33 (re-operat* or reoperat® or re-excis* or reexcis*):ti,ab,kw (Word variations have been
searched)

#34 MeSH descriptor: [Neoplasm Recurrence, Local] explode all trees

#35 (local next (failure or relaps® or recurrence™)):ti,ab,kw (Word variations have been searched)
#36 (ipsilateral near/3 (relaps™ or recurren®)):ti,ab,kw (Word variations have been searched)

#37 IBTR:ti,ab,kw (Word variations have been searched)

#38 (recurrence free survival or RFS):ti,ab,kw (Word variations have been searched)

#39 MeSH descriptor: [Patient Satisfaction] explode all trees

#40 (patient near/3 (satisf* or attitude™ or preference®)):ti,ab,kw (Word variations have been
searched)

#41 #32 or#33 or #34 or #35 or #36 or #37 or #38 or #39 or #40
#42 margin*:ti,ab,kw (Word variations have been searched)
#43 #21 and #31 and #41 and #42

#44 margin*:ti (Word variations have been searched)

#45 #21 and #31 and #44

#46 #43 or#45
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Appendix C — Clinical evidence study selection

Figure 1: Flow diagram of clinical article selection for surgical margins

Titles and abstracts
identified, N=2813

: ¢

Full copies retrieved Excluded, N=2693
an_d _ag_sessed for (not relevant population,
eligibility, N=120 design, intervention,

comparison, outcomes,
unable to retrieve)

Publications included Publications excluded
in review, N=8 from review, N=112
(refer to excluded
studies list)
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Appendix D — Clinical evidence tables

Table 9: Studies included in the evidence review for surgical margins

Full citation

Behm, E. C., Beckmann, K.
R., Dahlstrom, J. E., Zhang,
Y., Cho, C., Stuart-Harris, R.,
Craft, P., Rezo, A.,
Buckingham, J. M., Surgical
margins and risk of
locoregional recurrence in
invasive breast cancer: An
analysis of 10-year data from
the breast cancer treatment
quality assurance project,
Breast, 22, 839-844, 2013

Ref Id
578522

Country/ies where the
study was carried out

Australia
Study type
Retrospective cohort study

Aim of the study

Sample size

2300 - only interested in those
that had breast-conserving
surgery as opposed to
mastectomy (N=1123)

Characteristics
Gender: 100% women
Age: Median/Range NR
Ethnicity: NR

Inclusion criteria

Patients enrolled in the
BCTQAP study from July 1997
to June 2007 treated by either
breast-conserving surgery or
mastectomy for invasive breast
cancer and for whom at least 3
years follow-up data were
available

Exclusion criteria

Paget's disease of the
breast, phyllodes tumour,
invasive breast cancer of
special types, bilateral or
metachronous breast

Interventions

Intervention
arm 1: 1 mm
margin

Intervention
arm 2: 2 mm
margin

Intervention
arm 3: 23 mm
margin

Control arm: 0
mm margin

Details

Intervention arm 1 (>0 - <1
mm): Closest surgical
margin for invasive disease
was 1 mm (margins
considered: superficial,
medial, lateral, inferior,
deep, superior)

Intervention arm 2 (1 - 2
mm): Closest surgical
margin for invasive disease
was 2 mm (margins
considered: superficial,
medial, lateral, inferior,
deep, superior)

Intervention arm 3 (>2
mm): Closest surgical
margin for invasive disease
was 23 mm (3 mm, 4 mm, 5
mm, and >5 mm groups
combined - margins
considered: superficial,
medial, lateral, inferior,
deep, superior)

Results

Intervention
arm1 (>0 - <1
mm) vs.
Control arm (0
mm)

Locoregional
recurrence
(mean follow-
up 7.9 years):
O-E: 9.41; V:
11.50

Intervention
arm2(1-2
mm) vs.
Intervention
arm1 (>0 - <1
mm)

Locoregional
recurrence

(mean follow-
up 7.9 years):

Selection

Admission criteria to
BCTQAP unclear - hard to
judge whether sample was
representative or how
selected. Critical outcome
(recurrence) not present at
start

Comparability

Unclear - not reported
whether different margin
groups had equivalent
characteristics

Outcome

Assessment of outcomes
and follow-up were
adequate

Indirectness

Population: Unclear what
proportion received
radiotherapy: serious.
Intervention: arm 1 margin
is 1 mm rather than <1 mm:
unclear. Outcome:
locoregional recurrence
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. . . cancer and those with evidence O-E: -43.85; V: rather than local
Investigate the relationship  of distance metastasis 42.45 recurrence: unclear
between surgical margin
distance and locoregional Reported subgroups Control arm (0 mm): Limitations
recurrence for women with Closest surgical margin for
invasive breast cancer All patients invasive cancer with invasive disease was 0 Intervention Central histopathology was

or without DCIS mm (margins considered: arm2(1-2 not performed and data
Study dates superficial, medial, lateral, = mm) vs. were extracted from reports
inferior, deep, superior) Control arm (0 prepared by multiple
July 1997 to June 2007 mm) histopathologists from

several different
laboratories. This meant
our study lacked

Source of funding

None reported Locoregional o4, yardised
TS histopathology reporting,
(me7a3 follow- 4 consequently precise
ng 13(’)924@2/'. measurements for each
49 6'0 = 7 margin distance were not

always available for every
patient. Therefore, some
margin distances were
Intervention determined based on size
arm 3 (>2 mm) of the tumour, distance of

VS. the specified margins and
Intervention macroscopic dimensions of
arm2(1-2 the specimen

mm)

Other information

Locoregional
recurrence
(mean follow-
up 7.9 years):
O-E: -1.05; V:
2.39
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Intervention
arm 3 (>2 mm)
VS.
Intervention
arm1 (>0 - <1
mm)

Locoregional
recurrence
(mean follow-
up 7.9 years):
O-E: -6.05; V:
4.11

Intervention
arm 3 (>2 mm)
vs. Control
arm (0 mm)

Locoregional
recurrence
(mean follow-
up 7.9 years):
O-E: -1.05; V:
1.61

Full citation Sample size Interventions Details Results Selection

Dick, A. W., Sorbero, M. S., 994 - only interested in those Intervention arm (>2 mm): Local Method of selection
Ahrendt, G. M., Hayman, J.  that had breast-conserving no further details recurrence appropriate and likely to
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A., Gold, H. T., Schiffhauer, surgery as opposed to . (median produce representative

L., Stark, A., Griggs, J. J., mastectomy (N=611) Interventhn follow-up 5 cohort. Local recurrence

Comparative effectiveness of o arm: negatlve_ Control 0 . years ): O-E: - not present at start of study

ductal carcinoma in situ Characteristics (>2 mm) margin - ?t?‘ rod at"!? @Omm):no  344.v:218 »

management and the roles of . 000, urther detaris Comparability

margins and surgeons, ender o women Uncl ¢ red

Journal of the National Age: Mean/Range NR; 58% Control arm: Wﬂgt?g- aﬂ?er;enriom:r in

Cancer Institute, 103, 92-104, 5504 petween 40 and 64 positive (0 mm) i J

2011 argin gLoupstha!dt_equwalent
Ethnicity: 79% Caucasian; 15% characiensics

Ref Id Black; 1% Asian Outcome

578868

Follow-up was adequate

i . T but unclear how outcome
Country/ies where the Inclusion criteria q
study was carried out was assesse

Women diagnosed with DCIS

USA between the years 1985 and Indirectness

Study type el None

Retrospective cohortstudy ~ Ex¢lusion criteria Limitations

Aim of the study Patients with a history of cancer Data did not include
before the study period were detailed pathological

To investigate the following: ~ €Xcluded, as were those with characteristics of margins

1) the comparative microinvasive disease, Padget's (i.e., extent of margin

effectiveness of the treatment disease or lobular cancer; also involvement or location of

strategies in the management €xcluded patients for whom involved margins)

of DCIS; 2) the factors records could not be found or

associated with unfavourable Matched with census data Other information

outcomes; 3) the role of
margin status as an
intermediate outcome; and 4)
the role of the treating

surgeon in treatment, margin  Reported subgroups
status, and outcomes.
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Study dates

All patients DCIS - not reported

Diagnosed between 1985
and 2000

Source of funding

National Cancer Institute at
the National Institutes of
Health (RO1 CA922444-
01A1)

Full citation

separately based on
radiotherapy

Sample size Interventions Details Results Selection

Kreike, B., Hart, A. A., van de 1026 (2 excluded due to missing Intervention Method of selection
Velde, T., Borger, J., Peterse, unique patient identity) arm: doubtful mm): The margin status was recurrence appropriate and likely to
H., Rutgers, E., Bartelink, H., tumour-free scored irrespective of the (median produce representative

van de Vijver, M. J., margin - <1 mm involvement of the margin by follow-up 13.3 cohort. Local recurrence

Intervention arm (>0 - <1  Local

Characteristics

Continuing risk of ipsilateral Gender: NR an in situ component. years): O-E: - not present at start of study
breast relapse after breast- ender. 4.34; V. 10.27 .
conserving therapy at long- Comparability

term follow-up, International
Journal of Radiation
Oncology, Biology, Physics,
71,1014-21, 2008

Ref Id
579518

Country/ies where the
study was carried out

Netherlands

Study type

Age: Mean 50; Range 22-85
Etnicity: NR

Inclusion criteria

Received radiotherapy between

1979 and 1988 at The

Netherlands Cancer Institute as

a part of breast-conserving

therapy for early invasive breast

cancer. All primary tumours

were <5 cm in clinical diameter

without clinical or radiologic
signs of multifocal disease.

Control arm:
involved margin
- primary
tumour lesion
extended into
the surgical
margin

Control arm (0 mm): The
margin status was scored
irrespective of the
involvement of the margin by
an in situ component.

One pathologist reviewed all
available breast tumour
specimens for the pathologic
characteristics

Unclear - not reported
whether different margin
groups had equivalent
characteristics

Outcome

Assessment of outcomes
and follow-up were
adequate

Indirectness

None

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for surgery to the breast July 2018

36



Surgery to the breast

Retrospective cohort study
Aim of the study

Not clearly stated - to
determine risk factors for
ipsilateral breast cancer
relapse

Study dates

Received radiotherapy as
part of breast-conserving
therapy between 1979 and
1988

Source of funding

Dutch Cancer Society (Grant
NKB2002-2575)

Full citation

MacDonald, H. R.,
Silverstein, M. J., Mabry, H.,
Moorthy, B., Ye, W., Epstein,
M. S., Holmes, D., Silberman,
H., Lagios, M., Local control
in ductal carcinoma in situ
treated by excision alone:
Incremental benefit of larger
margins, American journal of
surgery, 190, 521-525, 2005

Ref Id

Treatment consisted of local
excision and axillary lymph node
dissection followed by whole
breast radiotherapy

Exclusion criteria
No additional criteria reported
Reported subgroups

All patients invasive breast
cancer with post-operative

radiotherapy
Sample size Interventions  Details Results
445 Intervention Intervention arm 1 (>0 - <1 Intervention
L arm 1: 0.1 - 0.9 mm): Margin width was arm 1 (>0 - <1
Characteristics mm margin determined by direct mm) vs.
Gender: NR measurement or ocular Control arm (0
ender. micrometry. The closest mm)
Age: NR . single distance between
9 Inter‘z'??t6°"1 9 DCIS and an inked margin
Ethnicity: NR arm 2: 1.0 - 1.9 was between 0.1 mm and .
mm margin 0.9 mm Locoregional
Inclusion criteria recurrence (5
year follow-
up): O-E: 4.15;
V: 8.39

Limitations

Other information

Selection

Insufficient information
about method of selection
so unclear if cohort is
representative. Local
recurrence not present at
start of study.

Comparability

Unclear if groups were
comparable or any attempt
was made to control for
differences.
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579690

Country/ies where the
study was carried out

USA

Study type

Retrospective cohort study
Aim of the study

To determine the effect of
increasing margin width on
local treatment failure

Study dates

Treated with excision
between 1972 and 2004

Source of funding

Not reported

Minimal reporting of criteria:

Intervention

pure DCIS treated with excision arm 3: 22 mm

alone

Exclusion criteria

No additional criteria reported

Reported subgroups

All patients DCIS without
radiotherapy

margin

Control arm: 0
mm (transected)
margin

Intervention arm 2 (1 -2
mm): Margin width was
determined by direct
measurement or ocular
micrometry. The closest
single distance between
DCIS and an inked margin
was between 1.0 mm and
1.9 mm

Intervention arm 3 (>2
mm): Margin width was
determined by direct
measurement or ocular
micrometry. The closest
single distance between
DCIS and an inked margin

was 22 mm (2.0-2.9, 3.0-5.9,

6.0-9.9, and 210 mm groups
combined)

Control arm (0 mm):
Margin width was
determined by direct
measurement or ocular
micrometry. The tumour
transected the inked margin

Intervention
arm2(1-2
mm) vs.
Intervention
arm1 (>0 - <1
mm)

Locoregional
recurrence (5
year follow-
up): O-E: -
0.25; V: 4.97

Intervention
arm2(1-2
mm) vs.

Control arm (0

mm)

Locoregional
recurrence (5
year follow-

up): O-E: -2.53;

V: 4.64

Intervention

arm 3 (>2 mm)

VS.

Outcome

Follow-up adequate.
Outcome assessment
unclear.

Indirectness
None
Limitations

Other information

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for surgery to the breast July 2018

38



Surgery to the breast

Intervention
arm2(1-2
mm)

Locoregional
recurrence (5
year follow-
up): O-E: -3.84;
V: 3.13

Intervention
arm 3 (>2 mm)
VS.
Intervention
arm1 (>0 - <1
mm)

Locoregional
recurrence (5
year follow-
up): O-E: -
10.55; V: 8.27

Intervention
arm 3 (>2 mm)
vs. Control
arm (0 mm)
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Full citation

Shaikh, T., Li, T., Murphy, C.
T., Zaorsky, N. G., Bleicher,
R. J., Sigurdson, E. R.,
Carlson, R., Hayes, S. B,
Anderson, P., Importance of
Surgical Margin Status in
Ductal Carcinoma In Situ,
Clinical breast cancer, 16,
312-318, 2016

Ref Id
580534

Country/ies where the
study was carried out

USA

Study type

Prospective cohort study
Aim of the study

To identify the effect of
margin status and re-excision
on local control in a cohort of

Sample size

498

Characteristics
Gender: 100% women

Age: Median 58 years; range
30-91

Ethnicity: NR
Inclusion criteria

Women with DCIS treated at a
National Cancer Institute-
designated comprehensive
cancer center between 1989
and 2014

Exclusion criteria

Patients were excluded if they
had invasive breast cancer,
underwent mastectomy,
received hypofractionated
radiotherapy, had metastatic
disease, or were male.

Interventions Details

Intervention Intervention arm (>2 mm):
arm: >2 mm no further details

between tumour

and inked

margin

Control arm (0 mm): no
further details

Control arm:
DCIS present at
inked margin

Locoregional
recurrence (5
year follow-
up): O-E: -
33.77; V: 19.06

Results

Re-operation
rate: >2 mm
6/11; 0 mm
234/400

Selection

Method of selection
appropriate and likely to
produce representative
cohort

Comparability

Groups comparable at
baseline with exception of
radiotherapy dose received
(higher proportion received
stronger dose in positive
margin group)

Outcome

Follow-up and outcome
assessment adequate

Indirectness
None
Limitations

Insufficient presentation of
results to include local
recurrence outcome in
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patients with DCIS who
received adjuvant radiation
therapy

Study dates

Treated between 1989 and
2014

Source of funding

National Cancer Institute,
National Institutes of Health
(P30 CA006927)

Reported subgroups

All patients DCIS treated with
radiotherapy

meta-analysis. Multiple
treating physicians who
might have had different
techniques and biases,
which cannot be controlled
for. Furthermore,
pathologist interpretation of
surgical margins is
subjective and
interobserver and
intraobserver variability is
common.

Other information

Full citation Sample size Interventions Details Results Selection

Solin, L. J., Fourquet, A., 1003 Intervention Intervention arm (>2 mm): Local Method of selection
Vicini, F. A., Taylor, M., . arm: negative  Determined according to recurrence appropriate and likely to
Olivotto, I. A., Haffty, B., Characteristics (>2 mmor >3  policy at participating (median produce representative

Strom, E. A., Pierce, L. J.,
Marks, L. B., Bartelink, H.,
McNeese, M. D., Jhingran,

cohort. Outcomes not
years): O-E: - present at start of study
7.10; V: 5.88

mm) institution. 8/10 participating follow-up 8.5
institutions used 2 mm to
differentiate between

Gender: 100% women

Age: Median 53 years; range

A., Wai, E., Bijker, N., 26-86 Control arm:  Negative margins (>2 mm or Comparability
Campana, F., Hwang, W. T., or)t.ro aorm. =2 mm) and close margins Diff bet
Long-term outcome after Ethnicity: NR positive (0 mm) (£2 mm or <2 mm). One fierences between

breast-conservation
treatment with radiation for
mammographically detected
ductal carcinoma in situ of the
breast, Cancer, 103, 1137-
1146, 2005

Ref Id
580828

Inclusion criteria

1) unilateral, mammographically
detected TisNOMO DCIS, 2) no

physical examination finding,

such as a breast mass or bloody

nipple discharge, 3) treatment

with breast-conserving surgery

followed by definitive whole-

margins

institution used 2—3 mm for
this differentiation, and 1
institution used 3 mm.

Control arm (0 mm):
tumour identified at inked
margin

groups controlled for in the
analysis

Outcome

Follow-up and outcome
assessment adequate

Indirectness

None
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breast irradiation to a dose
Country/ies where the 4000 centigrays (cGy) Limitations
study was carried out

Exclusion criteria
USA, Canada, France,

Netherlands 1) adjuvant systemic Lack of a standard
chemotherapy or hormonal deflnlthn for margin

Study type treatment, 2) Paget disease of evaluation and the lack of a

Ret i hort stud the nipple, 3) prior or concurrent central pathology review

elrospective conort study ihvasive or microinvasive

Aim of the study carcinoma of the ipsilater_al or
contralateral br_east, 4) prior or Other information

To evaluate the long-term concurrent malignancy other

outcome for women with than DCIS, except for

mammographically detected nonmelanoma skin cancer.
DCIS of the breast who

underwent breast-conserving
surgery followed by definitive

breast irradiation RO SO R

All patients DCIS treated with
radiotherapy

Study dates

Treated between 1973 and
1995

Source of funding

Breast Cancer Research
Foundation

Full citation Sample size Interventions Details Results Selection

Tartter, P. |, Kaplan, J., 296 Intervention Intervention arm (>0 - <1  Re-operation = Method of selection
Bleiweiss, I., Gajdos, C., o arm: close (<1 mm): The pathology reports rate: >0 - <1 appropriate and likely to
Kong, A., Ahmed, S., Zapetti, Characteristics mm) margins were reviewed to establish
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D., Lumpectomy margins,
reexcision, and local
recurrence of breast cancer,
American journal of surgery,
179, 81-85, 2000

Ref Id
581138

Country/ies where the
study was carried out

USA

Study type

Prospective cohort study
Aim of the study

To investigate the
relationship between local
control and margin status in a
group of patients treated with
breast conservation

Study dates
Referred 1985 to 1993
Source of funding

None reported

Full citation

Gender: NR

Age: Mean 56; range 27-95
Ethnicity: NR

Inclusion criteria

Patients treated with surgery
and radiation therapy without
mastectomy

Exclusion criteria
No additional criteria reported
Reported subgroups

None of interest (93% invasive
cancer with radiotherapy)

Sample size

2996

the status of the resection
margins. Close
margins represent tumour

°°’.‘tt.’°' arm: ' within 1 mm of the inked
positive (0 mm) margin
margins

Control arm (0 mm): The
pathology reports were
reviewed to establish the
status of the resection
margins. Invasive or
noninvasive ductal
carcinoma or invasive
lobular carcinoma was
present at the inked margin

Interventions Details

Results

mm 2/21; 0 mm produce representative
20/42 cohort

Comparability

Unclear whether groups
were comparable

Outcome

Follow-up and outcome
assessment adequate

Indirectness
None
Limitations

Other information

Selection

Whole sample

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for surgery to the breast July 2018

43



Surgery to the breast

Zee, K. J., Subhedar, P., Characteristics Intervention Intervention arm (>2 mm): Method of selection
Olcese, C., Patil, S., Morrow, arm: margin no further details . appropriate and likely to
M., Relationship Between Gender: 100% women width>2 mm  reported (combined >2 -10  Locoregional  produce representative
Margin Width and Age: Median 57 _ mm and >10 mm groups) recurrence (10 conort. Local recurrence
Recurrence of Ductal deéz edian o/ years, range year follow- not present at start of study
Carcinoma In Situ: Analysis " Searetiall ??)750520 e il

i . : .75; V: 20. omparabili
0f 2996 Women Treated With gnnjcity: NR tumour on ink (O Control arm (0 mm): no P y
Breast-conserving Surgery . . :

. o mm) further details reported Potential confounding
for 30 Years, Annals of Inclusion criteria :
surgery, 262, 623-31, 2015 ST variables were controlled
Patients undergoing definitive wit for in the analysis
Ref Id l:[))rglasst-consemng surgery for Outcome
°81302 Locoregional  Fojlow-up and outcome
Countrylies where the recu"frelrce (10 assessment adequate
: . . year follow-
study was carried out Exclusion criteria up): O-E: -0.62; Indirectness
USA No additional criteria reported V:8.58 Outcome: outcome was
Study type Reported subgroups any recurrence, however
. this was ipsilateral in all but

Retrospective cohort study  DCIS with radiotherapy; DCIS g_crzls without  one case (distant

Aim of the study

To investigate the
relationship between margin
width and recurrence

Study dates

Underwent breast-conserving
surgery from 1978 to 2010

Source of funding

without radiotherapy

Locoregional
recurrence (10

metastases without local
recurrence): not serious

Limitations

year follow-
up): O-E: -9.97; Very few women had
V:12.14 positive margins - most

positive margins were at
the dermis or the pectoralis
fascia, rather than at a
radial margin and cases
with positive or close
margins generally had very
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limited, focal disease at or

NIH/NCI Cancer Center near the inked margin.
Support Grant P30 Suggests that these
CA008748 patients with close or

positive margins likely had
a lower residual disease
burden than some other
series. This limitation may
cause reported recurrence
rates for close and positive
margins to underestimate
recurrence rates for women
with a greater volume of
disease at or near the
margin, as it is known that
volume of disease is
related to recurrence

Other information

BCTQAP, breast cancer treatment quality assurance project; cGy, centigray; DCI, ductal carcinoma in situ; NR, not reported; TisSNOMO cancer cells are only growing in the
most superficial layer of tissue with no lymph node involvement or distant metastases
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Appendix E — Forest plots
Comparison 1. >2 mm surgical margins versus 0 mm surgical margins

Figure 2: Re-operation rate (immediate re-excision)

=2mm 0mm Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Shaikh 2016 B 11 234 400 0.93[0.54, 1.61] —
01 0.2 0.5 2 5 10

Favours =2mm  Favours O0mm
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Figure 3: Local recurrence rate at 5 to 10 year follow-up

=2mm Omm Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total 0-E Variance Weight Exp[{0-E}/V], Fixed, 95% Cl Exp[(0-E} I V], Fixed, 95% CI
1.2.1 Whole sample
Dick 2011 749 5 46 344 218 9T% 0.21[0.05,0.78]
Zee 2014 240 2175 16 98 -11.79 20026 90.3% (.56 [0.36, 0.87] 1—
Subtotal {95% Cl) 2924 144 100.0% 0.51[0.34,0.77]
Total events 7 25

Heterogeneity, Chi*=1.96 df=1 (P = 0.16); F= 48%
Testfor overall effect 2= 3.21 (P = 0.001)

1.2.2 Invasive +/- DCIS

Behm 2013 0 0 0 0 -1.0% 161 100.0% 042011, 2.44] 1—
Subtotal {95% CI) 0 0 100.0% 0.52 [0.11, 2.44]
Total events i 0

Heterogenaity: Kot applicable
Testfor overall effect Z=0.83 (P = 0.41)

1.2.3 DCISRT+

Solin 2005 42 549 13 83 -7 588 40.7% 0301013, 0.67] ——

Zee 2015 a1 1187 6 &8 -062 848 59.3% 0.93[0.48 1.82] —i—
Subtotal {95% CI) 1756 1M 100.0% 0.59 [0.35, 0.98] S
Total events 133 18

Heterogeneity: Chif= 480, df=1 (P =003} F=78%
Testfor overall effect: Z=2.03 (P=004)

1.24 DCIS RT-

MacDaonald 2005 64 413 15 32 3397 1906 61.1% 047 [0.11,0.27] ——

Zee 2015 148 1018 10 40 -997 1214 38.4% 0.44[0.25,0.77] ——
Subtotal {95% Cl) 1431 72 100.0% 0.25[0.17,0.35] <

Total events 213 25

Heterogeneity, Chi®= 670, df=1 (P = 0.010); F= 85%
Testfor overall effect Z=7.83 (P = 0.00001)

005 02 5
Favours =2mm  Favours 0mm

20

Testfor subaroun differences: Chi®= 10.66, df= 3(P=001), 7= 71.9%
Note: Number of events/participants in each arm not reported for Behm, 2013
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Comparison 2. 1-2 mm surgical margins versus 0 mm surgical margins

Figure 4: Local recurrence rate at 5 year follow-up

1-2mm 0mm Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total 0-E Variance Weight Exp[{O-E)/V], Fixed, 95% CI Exp[{O-E) I V], Fixed, 95% CI
2.1.1 Invasive +/- DCIS
Behm 2013 ] ] ] 0 -10.64 4965 91.4% 0.81 [0.61,1.07] t
Subtotal (95% Cl) 0 0 91.4% 0.81 [0.61, 1.07]
Total events ] 1]

Heterogeneity: Mot applicable
Testfor overall effect £=1481 (F=013)

2.1.2 DCIS RT-

MacDaonald 2004 T 20 18 32 -2.483 454 8 .6% 0.A81[0.23,1.44]

Subtotal (95% CI) 20 32 8.6% 0.58 [0.23, 1.44] —-*-—
Total events T 14

Heterogeneity: Mot applicable
Testfor overall effect Z=117 (F=0.24)

Total (95% Cl) 20 32 100.0% 0.78 [0.60,1.02] L 2

Total events T 18

Heterogeneity: Chi : 046, df=1(P=0.40) F=0% 'I:I_1 sz Elfﬁ ﬁ é 1III'
Testfor overall effect £=1.79 (F=0.07) Favours 1-?mm_ Favours 0mm

Testfor subgroup diferences: Chif= 046, df=1 (FP=0.900, F= 0%
Note. Number of events/participants in each anm not reported for Behm, 2013

Comparison 3. >0 to <1 mm surgical margins versus 0 mm surgical margins
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Figure 6: Local recurrence rate at 5 to 13.3 year follow-up
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Comparison 4. >2 mm surgical margins versus 1-2 mm surgical margins

Figure 7: Local recurrence
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Comparison 5. >2 mm surgical margins versus >0 to <1 mm surgical margins

Figure 8: Local recurrence rate at 5 year follow-up
=2mm =0 - =1mm

Study or Subgroup  Events Total Events Total 0O-E

Hazard Ratio

Variance Weight Exp[{O-E) V], Fixed, 95% CI

Hazard Ratio
ExpliO-E) I V], Fixed, 95% CI

5.1.1 Invasive +/- DCIS

Behm 2013 ] ] ] 0 -G6.0% 411 33.2%
Subtotal (95% Cl) 0 0 33.2%
Total events ] 1]

Heterogeneity: Mot applicable

Testfor overall effect £ =293 (F=0.003

5.1.2 DCIS RT-

MacDonald 2004 G4 413 18 a3 -10.54 8.27 BBE8%
Subtotal (95% Cl) 413 53 66.8%
Total events 64 18

Heterogeneity: Mot applicable

Testfor overall effect £= 367 (F=0.0002

Total (95% Cl) 413 53 100.0%
Total events 64 18

Heterogeneity: Chif=011,df=1 {(P=0.74); F=0%
Testfor overall effect £=4.72 (F = 0.00001)

Testfor subgroup diferences: Chi=011, df=1 (FP=0.74, F=0%
Note. Number of events/participants in each anm not reported for Behm, 2013

0.23[0.09, 0.60]

0.23 [0.09, 0.60] "*“

0.28[0.14, 0.55]
0.28 [0.14, 0.55]

0.26 [0.15, 0.46]

_._
—anl—

—eonlifiin-

01 02 0.5 2
Favours =2mm Favours =0 -

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for surgery to the breast July 2018

51

-

10



Surgery to the breast

Comparison 6. 1-2 mm surgical margins versus >0 - <1 mm surgical margins

Figure 9: Local recurrence rate at 5 year follow-up
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Appendix F — GRADE tables

Table 10: Clinical evidence profile: Comparison 1: >2 mm surgical margins versus 0 mm surgical margins

1 Observationa No No serious No serious Very None 6/11 234/400 RR 093 41fewer VERY CRITICAL
| studies serious  inconsistency  indirectness  serious’ (54.5%) (58.5%) (0.54t0 per1000 LOW
risk of 1.61) (from 269
bias fewer to
357
more)
2 Observationa No No serious No serious Serious? None 271/2924 25/144 HR 0.51 81fewer VERY CRITICAL
| studies serious  inconsistency  indirectness (9.3%) (17.4%) (0.34to per1000 LOW
risk of 0.77) (from 37
bias fewer to
111
fewer)
1 Observationa Serious No serious Serious* Not None - - HR0.52 - number  CRITICAL
| studies g inconsistency calculable® (0.11 to of
244) events
was not
reported
insuffici
ent
informati
on to
judge
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imprecis
ion, and
therefor
e overall
quality
2 Observationa No Serious® No serious Serious? None 133/1756  19/141 HR 0.59 53fewer VERY  CRITICAL
| studies serious indirectness (7.6%) (13.5%) (0.35t0 per1000 LOW
risk of 0.98) (from 3
bias fewer to
85 fewer)
2 Observationa Serious Very serious’ No serious Serious? Strong 213/1431 25/72 HR 0.25 246 VERY  CRITICAL
| studies S indirectness association® (14.9%) (34.7%) (0.17to fewerper LOW
0.35) 1000
(from 209
fewer to
277
fewer)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RR, Risk ratio; RT, radiotherapy

1 <100 events and 95% CI crosses both boundaries for no effect (1) and minimally important differences (0.8 and 1.25) based on GRADE default values

2 <300 events

3 Unclear whether method of selection was appropriate and whether different margin groups were comparable

4 Population: unclear what proportion received radiotherapy

5 Number of events were not reported - insufficient information to judge imprecision

6 Significant heterogeneity - | squared value 78% - not possible to further explore heterogeneity as no additional subgroups of interest were identified by the GC. Estimated effects
for both studies in same direction

7 Significant heterogeneity - | squared value 85% - not possible to further explore heterogeneity as no additional subgroups of interest were identified by the GC. Estimated effects
for both studies in same direction and exceed threshold for clinically meaningful difference

8HR (and 95% CI) <0.5
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Table 11: Clinical evidence profile: Comparison 2: 1-2 mm surgical margins versus 0 mm surgical margins

2 Observational Serious! No serious Serious? Very None 7/20 15/32 HR 0.78 79fewer VERY CRITICAL
studies inconsistency serious® (35%) (46.9%) (0.6to per 1000 LOW
1.02) (from 153
fewerto 7
more)
1 Observational ~Serious! No serious Serious? 4 None - - HR0.81 - number of CRITICAL
studies inconsistency (0.61 to events was
1.07) ngt rep.or.ted
- insufficient
information
to judge
imprecision,
and
therefore
overall
quality
1 Observational Serious! No serious No serious Serious?® None 7120 15/32 HR 0.58 162 fewer VERY CRITICAL
studies inconsistency  indirectness (35%) (46.9%) (0.23to per1000 LOW
1.44) (from 333
fewer to
129
more)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RT, radiotherapy

" Unclear whether method of selection was appropriate or whether different margin groups were comparable
2 Population: unclear what proportion of received radiotherapy for Behm 2013

3 <300 events

4 Number of events were not reported - insufficient information to judge imprecision
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Table 12: Clinical evidence profile: Comparison 3: >0 - <1 mm surgical margins versus 0 mm surgical margins

1 Observatio  Seriou No serious No serious Serious? None 2/21 20/42 RR 02 381 LOW CRITICAL
nal studies s inconsistency indirectness (9.5%) (47.6%) (0.05 fewer
to per
0.78) 1000
(from
105
fewer to
452
fewer)
3 Observatio  Seriou Very serious*  No serious Serious? None 45/214 32/127 HR 6 more VERYLOW CRITICAL
nal studies  s® indirectness (21%) (25.2%) 1.03 per
(0.72 1000
to (from 63
1.47) fewer to
95
more)
2 Observatio  Seriou Very serious®  Serious’ Serious? None 27/161 17/95 HR 41 more VERYLOW CRITICAL
nal studies  s® (16.8%) (17.9%) 1.26 per
(0.83 1000
to (from 28
1.92) fewer to
136
more)
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1 Observatio  Seriou No serious No serious Serious? None 18/53 15/32 HR 149 VERY LOW CRITICAL
nal studies s inconsistency indirectness (34%) (46.9%) 0.61 fewer

(0.31 per

to1.2) 1000
(from
291
fewer to
63
more)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RR, risk ratio; RT, radiotherapy

! Unclear whether different margin groups were comparable

2 <300 events

3 Unclear whether different margin groups were comparable and unclear whether method of selection was appropriate for 2 of the 3 studies

4 Significant heterogeneity - | squared value 83% - heterogeneity explored in subsequent subgroup analysis based on cancer type and treatment

5 Unclear whether different margin groups were comparable and unclear whether method of selection was appropriate for 1 of the 2 studies

6 Significant heterogeneity - | squared value 88% - not possible to further explore heterogeneity as no additional subgroups of interest were identified by the GC
7 Unclear what proportion received radiotherapy for 1 of the 2 studies

8 Unclear whether different margin groups were comparable and unclear whether method of selection was appropriate
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Table 13: Clinical evidence profile: Comparison 4: >2 mm surgical margins versus 1-2 mm surgical margins

2 Observatio  Seriou No serious Serious? Serious® None 64/413 7/20 HR
nal studies s inconsistency (15.5%) (35%) 0.41
(0.18

to
0.95)

188 VERY LOW CRITICAL
fewer

per
1000
(from 14
fewer to
275
fewer)

1 Observatio  Seriou No serious Serious? 4 None - - HR - number of CRITICAL
nal studies  s! inconsistency 0.64 events was
(0.18 not reported -
to !nsuff|C|_ent
2.29) !nformatlon to
. judge
Imprecision,
and therefore
overall quality
1 Observatio  Seriou No serious No serious Serious? None 64/413 7120 HR 233 VERY LOW CRITICAL
nal studies s’ inconsistency indirectness (15.5%) (35%) 0.29 fewer
(0.1to  per
0.89) 1000
(from 32
fewer to
308
fewer)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RT, radiotherapy
" Unclear whether method of selection was appropriate and if different margin groups were comparable

Early and locally advanced breast cancer: diagnosis and management: evidence reviews for surgery to the breast July 2018

58



Surgery to the breast

2 Unclear what proportion received radiotherapy from Behm 2013
3 <300 events
4 Number of events not reported so cannot determine imprecision

Table 14: Clinical evidence profile: Comparison 5: >2 mm surgical margins versus >0 - <1 mm surgical margins

2 Observatio  Seriou No serious Serious? Serious? None 64/413 18/53 HR 237 VERY LOW CRITICAL
nal studies s’ inconsistency (15.5%) (34%) 0.26 fewer
(0.15 per
to 1000
0.46) (from
166
fewer to
279
fewer)
1 Observatio  Seriou No serious Serious? 4 None - - HR - number of CRITICAL
nal studies s’ inconsistency 0.23 events was
(0.09 pot re_pc_>rted -
to 0.6) !nsufflcu_ant
. information to
judge
Imprecision,

and therefore
overall quality

1 Observatio  Seriou No serious No serious Serious? None 64/413 18/53 HR 230 VERY LOW CRITICAL
nal studies  s' inconsistency indirectness (15.5%) (34%) 0.28 fewer
(0.14 per
1000
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to (from

0.55) 136
fewer to
283
fewer)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RT, radiotherapy

" Unclear whether method of selection was appropriate and if groups were comparable
2 Unclear what proportion received radiotherapy for Behm 2013

3 <300 events

4 Number of events not reported so imprecision cannot be determined

Table 15: Clinical evidence profile: Comparison 6: 1-2 mm surgical margins versus >0 - <1 mm surgical margins

2 Observatio  Seriou Serious? Serious® Serious?* None 7/20 18/53 HR 190 VERY LOW CRITICAL
nal studies s’ (35%) (34%) 0.39 fewer
(0.3to per
0.52) 1000
(from
146
fewer to
223
fewer)
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1 Observatio  Seriou No serious Serious® 5 None - - HR - number of CRITICAL
nal studies s’ inconsistency 0.36 events was
(0.26 not reported -
to insufficient
0.48) information to
: judge
imprecision,

and therefore
overall quality

1 Observatio  Seriou No serious No serious Serious* None 7/20 18/53 HR 11 VERY LOW CRITICAL
nal studies  s! inconsistency  indirectness (35%) (34%) 0.95 fewer
(0.39 per
to 1000
2.29) (from
173
fewer to
201
more)

DCIS, ductal carcinoma in situ; HR, hazard ratio; RT, radiotherapy

" Unclear whether method of selection was appropriate and if groups were comparable

2 Significant heterogeneity - | squared value 77% - heterogeneity not present in subsequent subgroup analysis based on cancer type and treatment
3 Unclear what proportion received radiotherapy for Behm 2013

4 <300 events

5 Number of events not reported so cannot determine imprecision
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Appendix G — Economic evidence study selection

See Supplement 1: Health economics literature review for details of economic study
selection.
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Appendix H — Economic evidence tables

No economic evidence was identified for this review question.
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Appendix | — Health economic evidence profiles

No economic evidence was identified for this review question.
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Appendix J — Health economic analysis

No health economic analysis was carried out for this review question.
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Appendix K — Excluded studies
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Appendix L — Research recommendations

What is the optimum tumour-free margin width after breast-conserving surgery for women
with ductal carcinoma in situ (DCIS) and invasive breast cancer?

Why this is important

An important determinant of local recurrence is the surgical margin width (the distance from
the breast cancer to the edge of the surgical excision). If the surgical margin is considered
‘involved’, then re-excision can take place as a further operation.

The threshold for considering if a margin is ‘involved’ is therefore important. If the margin is
wide, then unnecessary re-excision can be avoided, whereas if the margin is narrow, local
recurrence rate will be increased. From the evidence review, it was not possible to clearly
define an optimum margin width between 0 mm and 2 mm to minimise local recurrence rates
and minimise further surgery, and therefore it was felt this was an important topic for further
research.

Table 16: Research recommendation rationale

Importance to Reduce local recurrence rates and optimise survival
‘patients’ or the Minimise further surgery to where necessary
population

Minimise cosmetic sequelae of more extensive/further surgery
Reduce uncertainty
Relevance to NICE Ability to more clearly define an optimum margin width in future guidance
guidance
Relevance to the NHS Reduce costs of local recurrence
Reduce costs of further surgery including pathology
National priorities Reduce variation in treatment

Achieving world class cancer outcomes: A strategy for England 2015-
2020

Improving outcomes strategy for cancer (2011)
Cancer reform strategy (2007)
National cancer survivorship initiative (2010)

Current evidence Current evidence was not clear and was graded as very low quality with
base high rates of imprecision
Equality Applies to all patients with early breast cancer requiring surgery

Table 17: Research recommendation modified PICO table

Population Adults (18 or over) with invasive breast cancer (M0) and/or DCIS who have
undergone, or are due to undergo, breast conserving surgery with whole breast
radiotherapy

Exclusions — Neoadjuvant chemotherapy
Intervention Margin width of 0 mm
Comparator Margin widths of

e >0-<1 mm
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e 1-2 mm
e >2 mm

Qutcome Re-operation rate
Local recurrence rate
Patient satisfaction
Overall survival
Disease-free survival
Treatment-related morbidity

HRQoL
Cosmetic result
Study design Multicentre large observational cohort study
Timeframe 5 years
Additional Need to stratify by:
information Type of breast cancer:
e Invasive breast cancer
e DCIS

Prognostic variables known to affect local recurrence rate:

e Tumour size, grade, receptor status

¢ Systemic treatments (chemotherapy, hormonal therapy, biological therapy)
Presentation:

e Screening

e Symptomatic

Breast radiotherapy

Requirement for re-excision
HRQoL, health-related quality of life; MO, no distant metastases
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