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Abstract

Aims To examine practice patterns for breast capaéients with limited sentinel nod&N)
disease in light of the ACOSOG Z0011 results.

M ethodology Retrospective analysis of patients with-Z breast cancer and positive sentinel
lymph node biopsy (SLNBadmittedbetween January 2009 and December 201fleriRa
demographics, tumour characteristics and treatments were recorded.

Results Eight hundred positive SLNBs were identified. 452 (56.5%) proceeded to completion
lymph node dissection (CALND). cALND rate decreased from 65.1% to 49.7% from12009

to 201112. cALND was performed for micrometastasis or isolated tumour cells in 39.3% in
2009410 and 22.2% in 20112, while for macrometastases the rates were 83.1% and 68.6%,
respectively: cALND rates diminished for both Z0011-eligible and ineligible patients
Conclusion“Fhe ACOSOG Z0011 triapbresentation and publicationoincided with a
reduction in CALND for breast cancer with limited nodal disease. There appears equipoise

regarding management of macrometastatic SN disease.

I ntroduction

The axillary=lymph node status for breast cancer patients is an important prodacisir

and may @uide adjuvant therapy decisions. SLNB is the surgical standard of care for
clinically node"negative patients and has been traditionally followed by cAEN® SN is
involved (1=3).

Whilst the use of SLNB has eliminated the need for cALND in SN negative patiefjs (4

the situation for SN positive patients with early stage breast cancer is less certain (8).
Institutional_and national series of selective treatment of the axilla heldeg differing

results (911). The American College of Surgeons Oncology Group Z0011 trial included
clinically nedernegative patients with one or two positive SNs treated vatstoconserving
surgery=(BCS)=randomised to cALND or no further axdeecfic treatment. The lack of
significant difference in survival or locoregional recurrence between the arms defined a select

cohort of patients with a positive SN in whom cALND may be safely omitted (12).

The 20021 trial is regarded by many as a practice-changing trial, with cALNigicigefrom
standard for SNupositive patients to having a more limited role$).3The extent to which
practice has been changed is uncertagome argued that the limitations of the Z0011 trial
restrict its clinical signifiance (16, 17). Regional and national differences are evident, with

opinions from North American being more likely to embrace the findings of the Z0011 trial
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as definitive (1315), while those from Europe and Australia tending to be more guarded (16,
17).

We sought to examine current practice patterns in the management of patients with early
breast cancer and SN involvement in Melbourne, Australia. A secondary objective was to

assess the impact of the Z0011 trial in this setting.

M ethods

This multicenterretrospective study included all patients at least 18 years of age with breast
cancer<5cm in diameter, undergoing SLNB between JanudrgD9 and December 31
2012 with at |éast one positive SN. Local protocols were followed for SN lotahisatd
pathology ‘precessing and reporting, withatgntral review. SN disease detected via
immunohistochemistry(IHC), standard haentaxylin and eosin (H&E) stains of serial
sections or_routine histopathglpwas included.Data were collected from medical records
andpathology reports of seven hospitelsed breast units and one private pathology provider
in Melbourney=Australia. Data wemeidentified and entered into a central databdses
breast unitssAvelved in this study were thosef The Royal Melbourne & The Royal
Women'’s (Hospital The Peter MacCallum Cancer Centre, Monash Medical Centre, The
Austin Hospital; The Alfred Hospital, St Vincent's HospiMElbourne and The Northern
Hospital. The _privat@athology provider was Focus Pathology.

Demographics, pathology and treatment details were recorded for each eligibleatizse.

age at diagnosis and tumour features includiaghologicaltype, maximal size, highest
nuclear grade, hormone recepsiatus,lymphovascular invasion (LVI) and multifocality

were recordedThe total number of lymph nodes removed, the number of positive lymph
nodes and.hesmaximal size ohetastatialeposits at SLNB and cALND were recordé&tie

type ofsbreast=surgeryotal mastectomy(TM), or BCS and theuse of chemotherapy,
radiotheapy“and/or endocrine therapy weakso recordedFor cases of multifocal breast
cancer, the largest focus and the highest grade were recorded for primary tumour size and
grade, respectively. Cases of bilateral breast cancer with bilateral axillary surgery were
recorded with the details for each side epasateentries Where more than one metastatic
nodal deposit 'was present, the size of the largest deposit was recorded. Most treatment

recommendations arose from hosphliased multdisciplinarymeetings.

Between groups differences were assessed) @hir2 or Fisher's exact tedbr categorical

variables and either twsample {tests or Wilcoxon rankumfor all continuous variables.
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Factors strongly associated with cALND based on univariable analysis and those of clinical
relevance were included ia number of multivariate logistic regression models, with the
adjustment for admitting hospitahd number of nodes removed at SLM#l models were
compared using likelihood ratio test and the model with best fit was chosen to leathe f
one.All statigical tests were -8ided and & < 0.05 was considered statisticalignificant

Analyses were performagsing Statal2 (StataCorp, Tx, USA).

Results

A total of 797 patients witif1 or T2 breast cancer underwent 800 SLNBs that yielded at
least one potive SN between®*LJanuary 2009 and 3December 2012. There were 348/800
(43.5%) casesyof SLNB only and 452/800 (56.5%) that proceeded to CAIONBE
clinicopatholegic features for the SLNB only group versus the cALND group are shown in
Table 1. Comparedo those who had SLNB only, patients who received cALND were
significantly_younger P<0.001) withlarger tumours F<0.001) of higher gradeP€0.004)

with LVI (P<0.001) and multifocality #=0.003).Due to different patient catchmentbere
were differences in the proportion of TMs and cALNDs performed between Hospitals
(P<0.001)(data:-nathowr).

The number ‘of lymph nodes removed at SLNB and cALND is shown in Tabldhe?
likelihood"ef,cCALND was associated with the extent of SN involvemehth@se with ITCs

or micrometastase®,7/325 (29.8%)proceeded to cALND, while3%447 (74.90) of those

with macrometastases had cALND. There were a greater number of positive nodes identified
in the SLNBs of those who had a cALND, compared to those widbo SiaNB alone
(P<0.001). There was a strong association between the total number of SNs removed and the
incidence ‘of CALNDwith 44/452 0.7%) patients in the cALND groughaving > 4 SNs
removed, compared to 71/348 (20.4%) in the SLNB only grBs® (001).

There were 18452 (33.80) positive cALNDs, 3/151 (37.%) had a singlenon-SN
involved, 3/151,(23.2%) had 2 an8l9/151 39.1%) had 3 or more positiveon-SNs. For
cases where the size of disease in CALND specimens was kBbl6 23.6%) had ITCs

or micro-metastases ar&ll/106 (76.%0) had residual macrometastasis

Consistent with the observation that cALND patients had higher risk disegase treatment
details were available,294/370 (79.5%) patients in the cALND group received
chemotherapy,compared with 101/229 (44.1%) in the SLNB only group=Q.002).
Endocrine therapy was given to 335/371 (90.3%) patients in the cALND group, compared to
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203/229 (88.6%) patients in the SLNB only grod=Q.5). Of those who had TM 69/183
(37.7%) received radiotherapy, compared to 389/415 (93.7%) who hadVBi@fe breast
radiotherapy after BCS was givea 162/175 (92.6%) of those having SLNB alone and
227/240 (94.6%) having cALNDPEO.4). Pbst mastectomy radiotherapy was given to 15/52
(28.8%) of those having SLNB only, compared to 54/131 (41.2%) of those having cALND
(P=0.1)

There vasa total of 242800 (30.3%) TMs and 59800 (698%) BCSs performedPatients

who had a _TIM were more likely to have larger primary tumours compared to those
undergoing. BC3median size 2.5cms 2.0cm,P<0.001)as well as moré.VI (49.8% vs
40.8%, P<0:001), multifocality (40.3% vs12.9%,P<0.001) and a higher nuclear grade
(grade 3: 45:0% vs 33.99%=0.002. Patients who had a TM more likely to receive
chemotherapy (75.0% v61.9%,P=0.002), compared to patients who received ETC&ble

1).

As expectedythe extent of lymph node disease with TM was greater than witfT &S 3)
and thesepatients were more likelyutodergo cALND P<0.001). For those who had TM,
162/242 (66.9%) had cALNR@ompared with290/558 (52.0%Jor those with BCSThere
was no significant difference in the sizB=0.8) or number P=0.2) of nodal deposits
identified"at.cALND for those who had TM versus BCS.

Table 4 shows thahere was a reduction the rate of cCALND performed in the two years

after the release of the Z0011 trial in 22012 (221/445, 49.7%), compared to the year of

and year prior. to the release in 2a8®10 (231/355, 65.1%)P0.001). he reduction in

CALND rate was associated witln increase in the number SLNBs containing ITCs or
micrometastases as the largest SN deplogitdid not proceed to cALNIBO0.7% to 77.8%;
P=0.001):Whilst=cCALND was performed in the majority of patients with macrometastases in
the SN both*“before and aftthe release of the Z0011 trighete was an increase in the
number SLNBS containing macrometastases as the largest SN deposit that did not proceed to
CALND (16.9% to 314%; P<0.00).

The Z0011 triak excluded patients who were male, madtectomy multifocal tumours,
bilateral tumours, 3 or more positive nodes at SLNE; detected SN deposits and matted
nodes or gross extranodal disease at SLNB (12). The number of patients in this study with
matted nodes or gross extranodal disease is unkn@ensideringall other criteria, there

were 400 (50%) patients ithis study who would have met the Z0011 inclusion criteria.
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Table 4 shows a reduction in the rate of cALND for this Z08ldible group of patients
from 65.1% to 48.6% between 2009-10 and 2011P£D(001).

Of the 400 cases which would have been excluded from the Z0011 trial, 61 would have been
excluded onlydue to containing IHC detected SN metastases as the largest nodal deposit. For
these patients, there was a reduction in the rate of @Afrtbim 3/24 (12.5%) to 0/37 (0%)
between2009-10 and 20112 (P=0.06). There were 120 cases that would have been eligible
for the Z0011 but for the fact they had a TM. The rate of cALND for this group redueed fro
42/57 (713.7%).in 20090 to 39/63 (61.9%in 201112 (P=0.1). The remaining 219 patients
were excluded on the basis of having one or more of male gender, multifocal tumour,
bilateral tumour, or more than 2 positive nodes at SLNB. There were 158 patiehis in t
study who had"BCS but would have been excluded from the Z0011 trial. Séventy

these patients had multifocal disease, a further 21 had more than 2 positive SNs,HQ had |

detected nodal deposits and one patient was of male gender.

Multivariatesanalysis of the total cohdar assocations with cALNDadjusted for admitting
Hospital andnumberof nodes removed at SLNBevealsthat younger patienté?<0.001)

with tumours of highemuclear gradeR=0.003, larger SNdeposits P<0.001),a greater
number of ‘positive nodes at SLNB=0.005) and thosevho underwent mastectomy rather
than BCS(P=0.020)were more likely to proceed to cALND. Each of these factors was an
independent-risk factor for CALND, as was the time period after Z0®40.Q01) (Table 5).

The results indicate that patits with multifocal tumours were more likely to have TM
(p<0.001)vand be younger (p=0.031). Due to these confounding factors, it was decided to
include TM_and age in the multivariant analyaisd to exclude multifocalityThese results

are similar to thes reported ira study examining mulitfocality andutticentricity in breast

cancer {9):

Discussion

Management of,the axilla in early breast cancer has evolved from routine ALND for most
patients to a selective and wellidated approach based on assesgrof the SN, with no
further axillary treatment for those with a negative SN. Completion ALND has remained
standard for patients with a positi&N (1, 3). The low rate of locoregional recurrence and
similar survival figures for patients in both armstieé Z0011 trial has challenged the need

for routine further axillary treatment (12).
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The results of the Z0011 trial are impressive and informative; however, its limitations restrict
the extent to which its findings can be appligdncluded a select group of predominately
older patients with small ERositive tumours of ductal histology and low axillary tumour
burden. It is unknown whether the results of the Z0011 trial are applicable to a more
heterogeneous population. Furthermaonere was extensive use of systemic adjuvant therapy
in the Z0011 triapatients Over 95% of patients received adjuvant chearal/or endocrine
therapy, whichareknown to reduce locoregional recurrence (18). Most patients in the Z0011
trial received whie breast irradiation without wetlefined fields and so although no axillary
specific_irradiation was performed, it is likely that a significant portion of the axilla was
treated in patients on both study arr@6)( Others received no radiotherapy ataaltl some
received directed nodal irradiation via"afgeld (21).

Findings similar to those of the Z0011 trial have been reported in the IBCSG tfal @&t
randomisedoatientswith SN micrometastases to SLNB only or CALNCRJ2At a median
follow-up of 5 years, there was no difference in disease free survival or locoregional
recurrencesbetween the two study arms. Unlike the Z0011 trial, the IBCSG tridl 23
included a-small proportion of patients treated with mastectomy. In contrast20Gh# and
IBCSG 2301 trials, the Dutch MIRROR study assessed tyedy outcome of patients with
micrometastases or ITCs in the SN treated with minimal adjuvant systemic therapy and
reported an.increased risk of regional recurrence if CALND was omitted (9). A recemt revie
of studies.examining axillary recurrence after positive SLNB without cALND showed a local
recurrence rate of 0% to 7.1% for over 7000 patients after a median-igd@i 45 months

(23).

The European AMAROS trial, published in 2014,swa randomised, multicenter, phase 3
non4inferiority=trial that enrolled 4832 patients and found that axillary radiotherapyda®vi
comparablesregional control to cALND with significantly less morbidity for patients with T1

2 primary’ breast cancer, no pable lymphadenopathy and a positive SM).(2Vhile this

shows that surgery and radiotherapy provide equivalent control, it does not address the
fundamental question of the need for any further asjflecific local therapy in patients with

limited diseasén theSN.

There has been a mixed international response to the Z0011 trial. Some instiatrens
embraced the findings of the Z0011 trial and changed clinical practice according!y)(18
recent survey of 849 respondents from the American Society of Breast Surgeonsemncl

that the Z0011 trial has changed surgical practice with respondents embracindittus forf

This article is protected by copyright. All rights reserved



the Z0011 trial and hence changing their practice accordingjy The American Society of
Clinical Oncology guidelines have recently been updated to incorporate this chéhge (2
Others urge caution, suggesting that a single randomised trial in a select subgroup of patients
treated in a distinct medical system is inadequate data on which to base large scale change in
long-standingpractice (16, 17). The application of Z0011 to a European population led to
the omission of cALND in less than 10% of all SLNBs and it was therefore concluded that
the perception that Z0011 was a “practice changing” trial was unjustified (h@yugtraian

study reparted that the Z0011 trial is relevant to 9.3% of all breast cancergatdri?1.5%

of nodepositive_breast cancer patients72We found that 50% of patients with T1 or 2
tumours and_positive SNs met the Z001linclusion criteria and thatiding with the
publicationsof this Trial, there has been a significant reduction in the rate of cCALND for these
patients P<0:001).

This study_also_demonstrates that the Z0011 findings may have been extrapolated in some
cases not meeting the trial'mclusion criteria, for example in patients undergoing
mastectomys=There were 80/242 (33.1%) patients in the current study who underwent
mastectomy=and did not proceed to cALND. Given that the Z0011 trial excluded patient
underwent” mastectomy and thH8CSG 2301 trial was restricted to patients with
micrometastases and only 9% of its participants underwent mastectomy, it is anknow

whether the,findings of these trials can be safely applied to this subseeotpéii, 2P

Overall, patients in ourohort who underwent a mastectomy had higher risk disease and were
more likely to receive cALND and chemotherapy than those who underwent BCS. Other
studies have,shown that patients with low volume SN disease who undergo mastectomy
experience, low. regionalecurrence rates, despite the lack of axillary dissection and rare
axillary irradiation (38, 29). Milgrom et al showed that theyear rate of regional nodal
recurrenee insthese patients was 1.2%, similar to that of analogous patients umgdB@Si

(28). Omission“of axillaryspecific treatment may be possible in this select group of patients,
however, further, studies comparing outcomes of mastectomy patients with a pddiBe S
treated with and without axillary treatment are needed to identify patiemtsnal benefit

from additional therapy and those who may safely avoid treatment

Conclusion
This study shows that in Melbourne, Australia, the management of the axilla fotgpatith
early nodepositive breast cancer has changed with the ptasem and publication of the

Z0011 trial, but that not all Z001dligible patients are being managed according to the trial,
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and trial results have been extrapolated to someehgible patients. Given that the Z0011

trial has limitations and is applicieito only 50% of SN positivearly breast cancer patients,

additional trials are needed to better define the patient population in which cALNDeca

safelyomitted
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TABLE 1 Clinicopathologic Characteristics for SLNB only vs cALND
SLNB only CALND P
(N=348) (N=452)
Age, yr
Median (SDB) 61.7 (12.7) 56.1(11.8)
<0.001
Age, yr, no. (%)
<50 years 77 (22.1) 159 (35.2)
<0.00%
>50 years 271 (77.9) 293 (64.8)
Tumour type, no. (%)
IDC 287 (82.5) 364 (80.5)
0.068
ILC 38 (10.9) 67 (14.8)
Mixed IDC/ILC 9 (2.6) 14 (3.1)
Other 14 (4.0) 7 (1.5)
Tumoursize, cm
Median (min, max) 1.9(0.1,5.0) 2.2 (0.2,5.0)

<0.001

Tumour size, no. (%)

This article is protected by copyright. All rights reserved



<2cm

<0.001

>2cm

Nuclear grade, no. (%)

0.004

Missing

Hormone receptor status, no. (%)

Positive

0.572

Negative
Missing

HER?2 status, no. (%)

HER2

0.246

HER2+
Missing

LVI, no=(%)

Yes

<0.001

No

Missing

Multifocality, no. (%)

Yes

0.003
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203 (58.3)

145 (41.7)

63 (18.2)
167 (48.1)

117 (33.7)
1

318 (91.6)

29 (8.4)
1

304 (87.6)

43 (12.4)

1

122 (36.2)

215 (63.8)
11

56 (16.7)

202 (44,7)

250 (55.3)

46 (10.2)
224 (49.8)

180 (40.0)
2

409 (90.5)

43 (9.5)
0

383 (84.7)

69 (15.3)

0

219 (49.1)

227 (50.9)
6

113 (25.3)



No

Missing

Breast operation, no. (%)

BCS

<0.001

™

Endocrine therapy, no. (%)

Yes

0.519

No
Missing

Chemotherapy;-no. (%)

Yes

0.002

No
Missing

Radiotherapy,,ho. (%)

Yes

<0.001

No
Missing

292 (83.3)
0

268 (77.0)

80 (23.0)

203 (88.6)

26 (11.4)
119

101 (44.1)

128 (55.9)
119

177 (78.0)

50 (22.0)
121

338 (74.7)
1

290 (64.2)

162 (35.8)

335 (90.3)

36 (9.7)
81

294 (79.5)

76 (20.5)
82

281 (75.7)

90 (24.3)
81
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TABLE 2 Extent of Lymph Node Disease

SLNB-only Group CALND Group
SLNB CALND*
P for
SLNB
(N=348) (N=452) (N=452)
comparison
Total no. nodesremoved
Median 2 2 13
0.010
IQR 1,4 1,3 9,17
Missing 0 0 15
Positive nades, no. (%)
0 0 0 299 (662)
<0.001
1 302 (86.8) 324 (71.7) 57 (12.6)
2 38 (10.9) 90 (19.9) 35 (7.7)
>3 8 (2.3) 38 (8.2) 59 (13.1)
Missing 0 0 2
Largest nodal metastasi®o. (%)
ITC/Micro 228 (67.1) 97 (22.5) 25 (23.6)
<0.001
Macro 112 (32.9) 335 (77.5) 81 (76.4)
Missing 8 20 47

NOTE: *¢ALND refers only to nodes removed at the cALND, nodes removed at SLNB are

listed separately in the preceding column.
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Table3 Extent of Sentinel Node Disease for BCS vs TM

BCS ™
P
(N=558) (N=242)
Total no. nodes removed at SLNB
Median 2 2
0:004
IQR 1,3 2,4
Positive nodes at SLNB, no. (%)
1 458 (82.1) 168 (69.4)
<0.00%
2 76 (13.6) 52 (21.5)
>3 24 (4.3) 22 (9.1)
Size of metastasis at SLNB, no. (%)
ITC/Miero 244 (45.3) 81 (34.8)
0.007
Macro 295 (54.7) 152 (65.2)
Missing 19 9
Positive nodes at ALND, no. (%)
0 190 (65.7) 109 (67.7)
0.236
1 40 (13.8) 17 (10.6)
2 26 (9.0) 9 (6.0)
>3 33(11.4) 26 (16.1)
Missing 1 1
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Size of metastasis at ALND, no. (%)

ITC/Micro 19 (22.8) 6 (17.6)
0.463
Macro 53 (77.8) 28 (82.4)
Missing 28 19
TABLE 4 Changes in Lymph Node Management
2009-10 2011-12 P
(N=355) (N=445)

Axillary surgery; no. (%)

SLNB only 124 (34.9) 224 (50.3)
<0.001
cALND 231 (65.1) 221 (49.7)

Largest'SN metastasis, no. (%)

ITC/Micro
SLNB only 88 (60.7) 140 (77.8)
0.001
CcALND 57 (39.3) 40 (22.2)
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Macro

SLNB only 33 (16.9)
<0.001
CALND 162 (83.1)
Missing 15

Z11 Eligible, no. (%)

SLNB only 65 (34.9)
0.001
CALND 121 (65.1)

79 (31.4)

173 (68.6)
13

110 (51.4)

104 (48.6)
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TABLE.5 Multivariate Association witltALND

Odds Ratio (CI) Multivariate P

Age, yrs

<50vs =50 2.43 (1.64 - 3.61) <0.001
Tumour sizeyem

>2vs L 1.10 (0.76 - 1.58) 0.61
Nuclear grade

Grade lll.vs I, Il 1.51 (1.15-1.98) 0.003
Largest:'SN, metastasis

Macromet vs ITC/Micromet 7.81(5.42 - 11.25) <0.001
Breast surgery

TM vs BCS 1.61 (1.08 - 2.40) 0.020

Number positive nodes at SLNB
<2vs>2 3.87 (1.52 - 9.86) 0.005

Time period, yrs
2009-10,vs 2011-12 0.46 (0.32 - 0.65) <0.001

NOTE: Multivariate analysis for admitting Hospital artdtal number of nodes removed at
SLNB
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