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Abstract
Purpose: To assess factors influencing recommendations for
adjuvant chemotherapy (CT) in relation to perceived benefits in
women with stage 1 breast cancer and to determine the degree
to which recommendations were followed.

Methods: Recommendations from multidisciplinary team
meetings at Royal North Shore Hospital (Sydney, Australia) dur-
ing 2007 and 2008 for postoperative patients with invasive, pri-
mary breast cancer were reviewed. Treatment data were
collected from patients’ medical records. Estimated benefits of
adjuvant CT on 10-year survival for node-negative patients were
calculated using Adjuvant! Online. Univariate and multivariate
analyses were performed using SPSS.

Results: Of 345 patients (mean age, 59 years), 51 were un-
suitable for CT as a result of comorbidity and/or age � 80 years.
All 93 patients with nodal macrometastases who were suitable

for CT and 20 (80%) of 25 with micrometastases were recom-
mended for CT, compared with 92 (53%) of 175 node-negative
patients. Tumor size � 2 cm, grade 3, estrogen receptor nega-
tivity, and age less than 45 years were independent factors influ-
encing CT recommendation. The mean estimated benefit of CT
in node-negative patients who received this recommendation
was 5.7% versus 1.3% in patients not recommended for CT.
Twenty-one (23%) node-negative patients declined CT after dis-
cussion with a medical oncologist. A higher proportion of node-
negative patients were recommended for CT in 2008 versus
2007 (60% v 44%, P � .04).

Conclusions: Grade, tumor size, estrogen receptor status,
and younger age are the most significant factors influencing CT
recommendation in node-negative patients. The minimum level
of benefit to recommend CT is approximately 2%. A significant
proportion of patients do not proceed with CT after individualized
review.

Introduction
Early detection from mammographic screening and greater so-
cietal awareness of breast cancer risks have resulted in an in-
creasing number of women being diagnosed with stage I breast
cancer. At the same time, the indications for adjuvant chemo-
therapy have broadened to include patients with node-negative
disease in the presence of other adverse features such as tumor
size � 1 cm, high grade, lack of estrogen receptor (ER) expres-
sion, and human epidermal growth factor receptor 2 (HER2)
overexpression.1-3

Although adjuvant systemic therapy has greatly improved
survival of patients with early-stage breast cancer,4 the absolute
benefit of chemotherapy in this group is generally modest. The
gain needs to be balanced against the risk of nontrivial adverse
effects, including infection, heart failure, and leukemia, among
others.2 The decision-making process of recommending che-
motherapy is complex, involving assessment of the risk of re-
currence versus the risk of treatment-related adverse effects. It is
important to take the patient’s perspective into consideration
during this process.

Adjuvant! Online is a user-friendly, Web-based program
that provides an estimate of the benefit of adjuvant systemic
therapy on survival and risk of relapse, on the basis of individual
patient information and tumor characteristics. The estimates
are derived from results of a large number of trials involving
thousands of patients in various populations.5 Adjuvant! On-
line is used by many clinicians as a valuable tool in patient
counseling and as an aid for treatment recommendations in
multidisciplinary meetings.

The pattern of chemotherapy delivery varies greatly between
institutions. A survey of the frequency of chemotherapy use for
hormone receptor–positive, lymph node–negative breast can-
cer from 1997 to 2004 at eight National Comprehensive Can-
cer Network institutions in the United States showed that the
rate of chemotherapy use varied between 46% and 65%, with a
change over time varying from a 79% relative increase to a 22%
relative decrease.6

Recommendations for disease management in patients with
cancer are made by our local multidisciplinary team (MDT) of
breast surgeons, medical and radiation oncologists, radiologists,
pathologists, trainees in these specialties, breast care nurses, and
allied health personnel and covers patients treated in both the
public and private sector. The current study aimed to assess
factors that influence recommendations for adjuvant chemo-
therapy in node-negative patients in relation to perceived ben-
efits, as well as to assess changes over time as part of an audit
process. We also aimed to determine the degree to which rec-
ommendations of the MDT were followed and sought to assess
the reasons if they were not.

Methods
A summary sheet including demographic data, clinical infor-
mation, pathology, calculation of benefit per Adjuvant! Online,
and recommendations for adjuvant therapy was created and
collected prospectively for each patient discussed at the weekly
MDT meeting at Royal North Shore Hospital. We then re-
viewed these summary sheets for all postoperative patients with
breast cancer discussed between January 1, 2007, and December
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31, 2008. Patients with recurrent disease, patients with ductal
carcinoma in situ without any invasive component, and those
who had received neoadjuvant chemotherapy or had unknown
nodal status were excluded.

The data on the MDT sheets were verified by information
from pathology providers and from patients’ files. Histopathol-
ogy was reported according to the American Joint Committee
on Cancer guidelines.7 Information on acceptance of chemo-
therapy was collected from patients’ files and records from med-
ical oncology departments. For patients with node-negative
disease, the benefit of adjuvant chemotherapy in 10-year sur-
vival and risk of relapse was calculated using Adjuvant! Online
(version 8.0), on the basis of verified clinical and pathological
information, assuming use of a second-generation chemother-
apy agent. (In Australia, government funding is presently not
available for third-generation chemotherapy agents in node-
negative, HER2-negative, early-stage breast cancer.) Fitness for
chemotherapy was assessed clinically, taking into account the
patient’s perceived biologic rather than chronological age. For
the purpose of calculating an estimated benefit of chemotherapy,
the patient’s level of comorbidity was classified according to the
Adjuvant! Online program’s help files.5

Statistical analyses were performed using SPSS (version
15.0). The level of statistical significance was set at P � .05.
Correlation between categorical variables was analyzed by �2,
and between continuous variables with the Student t test. Vari-
ables that significantly influenced outcome in the univariate
analyses were entered into a multivariate logistic regression
analysis using both backward and forward stepwise models.

Results

Study Population
A total of 448 postoperative patients with breast cancer were
discussed at the Royal North Shore Hospital MDT meetings
between January 1, 2007, and December 31, 2008. For 92% of
the patients, surgery was performed by two surgeons who both
presented all their breast cancer cases in this forum. Patients
with recurrent disease (n � 26), ductal carcinoma in situ with-
out any invasive component (n � 62), and unknown nodal
status (n � 2), as well as male patients (n � 1) and those who
had received neoadjuvant chemotherapy (n � 11) were ex-
cluded, leaving 345 patients. The two patients with unknown
N stage did not have axillary surgery because of advanced age
and multiple comorbidities. Both of these patients were clini-
cally node negative. The mean age of the 345 patients in the
study group was 59 years, with 53 patients being 45 years or
younger and 37 patients older than 80 years.

Standard surgical treatment was breast-conserving surgery
or mastectomy (with or without immediate breast reconstruc-
tion) and sentinel node–based assessment of the presence of
lymph node metastasis. There was no difference in treatment
patterns between patients treated in the public or private sector
(one third v two thirds, respectively).

All patients who underwent breast-conserving surgery were
recommended for whole-breast radiotherapy. Postmastectomy

radiotherapy was recommended to women with a high risk of
locoregional recurrence as determined by primary tumor char-
acteristics and the number of involved lymph nodes. All pa-
tients with hormone receptor–positive disease were considered
for hormonal adjuvant therapy with either tamoxifen or an
aromatase inhibitor, on the basis of their menopausal status and
the potential adverse effects of these drugs. Patients considered
for chemotherapy were usually recommended an anthracycline-
based regimen, followed by a taxane in patients with node-
positive disease. Patients with HER2-positive disease were
generally recommended trastuzumab in conjunction with che-
motherapy.8 Participation in a clinical trial was encouraged
when appropriate.

Factors Influencing Recommendation of
Adjuvant Chemotherapy
The most significant factor influencing recommendation of ad-
juvant chemotherapy was nodal status. There were 108 patients
(31%) with nodal macrometastases (nodal tumor deposit(s) �
2 mm); 29 patients (9%) with micrometastases (tumor deposit
0.2-2 mm); and 208 patients (60%) considered to have node-
negative disease, including 14 with isolated tumor cells (� 0.2
mm) in the lymph nodes. Of these, 51 patients (15%), equally
distributed between the three groups, were assessed as not being
suitable for chemotherapy as a result of either significant co-
morbidities or frailty associated with old age (usually � 80
years). One patient was not eligible for chemotherapy because
there had been a � 3 month interval between her initial
lumpectomy and the axillary dissection showing nodal involve-
ment (Table 1).

All of the 93 eligible patients with nodal macrometastases
who were considered suitable were recommended for chemo-
therapy. Of the 25 patients with nodal micrometastases who
were suitable, 20 (80%) were recommended for chemotherapy.
The five patients who were not recommended for chemother-
apy were all discussed at MDT meetings during 2007. Their
tumors had low risk features, that is, size less than 15 mm, low
or intermediate grade, estrogen-receptor positive, and HER2-
receptor negative. Patients with micrometastases and similar
tumor characteristics discussed during 2008 were recom-
mended for chemotherapy.

Ninety-two (53%) of the 175 suitable patients who were
considered node negative were recommended for chemothera-
py, including 10 of the 13 patients with isolated tumor cells in
the sentinel node (Nis� disease; all of these 10 patients had a
primary tumor � 2 cm in diameter; Table 1). For patients with
low estimated benefit, the MDT modified the recommendation
to a detailed discussion with a medical oncologist regarding
benefits and risks.

Factors influencing chemotherapy in the 175 node-negative
patients were analyzed in more detail. By univariate analysis,
chemotherapy was influenced by tumor grade (P � .001), T
stage (P � .001), age less than 45 years (P � .001), ER status
(P � .001), HER2 status (P � .002), and the presence of
lymphovascular invasion (P � .03; Table 2). Tumor grade,
tumor size, ER status, and age less than 45 years remained
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significant in multivariate analysis. Menopausal status did not
significantly influence chemotherapy. Grade, ER status, and
age less than 45 years were significant factors in the 83 node-
negative patients with a T1c tumor (1 to 2 cm).

Benefit of Chemotherapy Per Adjuvant! Online and
Outcome of the Recommendation
In patients with node-negative disease who were recommended
for chemotherapy, the average benefit indicated by Adjuvant!
Online was a 5.7% (range, 1.5% to 17.3%) reduction in 10-
year mortality and an average 11.8% (range, 4.8% to 24%)
reduction in the 10-year risk of relapse. In contrast, the average
benefit in mortality was 1.3% (range, 0.1% to 3.7%) and in
relapse, 6.1% (range, 2.4% to 11.5%) in node-negative patients
who were not recommended for chemotherapy (Fig 1).

Twenty-one (23%) of 92 patients without nodal involve-
ment who were recommended for chemotherapy did not pro-
ceed to chemotherapy. In 14 of these patients, this was because
the medical oncologist did not recommend chemotherapy
at the individual consultation subsequent to the MDT meeting.
The average benefit in 10-year survival indicated by Adjuvant!
Online in this group was 3.5% (range, 1.6% to 7%) and 8.5%
(range, 6% to 16.2%) in relapse. Five patients declined the offer
of chemotherapy. The average benefit indicated by Adjuvant!
Online in this group was 4.2% (range, 2.4% to 5.8%) in mor-
tality and 9.2% (range, 8% to 12%) in relapse. Two patients for
whom the MDT recommendation was to discuss chemothera-
py were not referred to a medical oncologist. The average ben-
efit in the 71 patients who received chemotherapy was 6.3%
(range, 1.5% to 17.3%) in mortality and 12.7% (range, 5.3%
to 24%) in relapse risk.

Trend Over Time
A higher proportion of node-negative patients were recom-
mended for chemotherapy in 2008 (56 of 94; 60%) compared
with 2007 (36 of 81; 44%; P � .04).

Discussion
Nodal status remains a significant prognostic factors and a ma-
jor predictor of benefit from chemotherapy for women with
early-stage breast cancer.9 In node-negative patients, the predic-
tion of chemotherapy benefit is more complex. In this survey,
larger tumor size, higher grade, ER negativity, and younger age
were factors that independently influenced decisions to recom-
mend adjuvant chemotherapy, which is in keeping with current
Australian guidelines.3,8

Although it does not replace clinical judgement, Adjuvant!
Online has proven valuable in the decision-making process. In

Table 1. Nodal Status and Adjuvant Chemotherapy Recommendation

Nodal Status No. %
Not Suitable for
Chemotherapy

Suitable for
Chemotherapy

Recommended
Chemotherapy

No. %

Negative* 208 60 33 175 92 53

Micrometastases 29 9 4 25 20 80

Macrometastases 108 31 14 94 93 99

Total 345 100 51 294 205 70

* Including 14 patients with nodal isolated tumor cells: 10 of these patients were recommended for chemotherapy.

Table 2. Factors Influencing Recommendation for Adjuvant
Chemotherapy in Univariate Analyses of 175 Patients Who
Were Suitable for Chemotherapy

Factor

Chemotherapy
Recommended
(n � 92)

Chemotherapy Not
Recommended
(n � 83) P

Grade

1 3 42 � .001

2 34 36

3 55 5

T stage

1a (� 0.5 cm) 2 15 � .001

1b (0.5-1 cm) 2 21

1c (1-2 cm) 41 42

2 (2-5 cm) 43 5

3 (� 5 cm) 4 0

Age, years � .001

� 45 24 4

� 45 68 79

ER status

Positive 61 83 � .001

Negative 31 0

HER2 status

Positive 15 2 .002

Negative 77 81

LVI status

Positive 33 13 .03

Negative 57 67

Nodal status .06

Negative 82 80

Isolated tumor cells 10 3

Pre/perimenopausal 39 25 .09

Postmenopausal 53 58

Discussed in 2007 36 45 .04

Discussed in 2008 56 38

Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor
receptor 2; LVI, lymphovascular invasion.
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a survey from Hong Kong, members of the MDT changed their
provisional recommendation for adjuvant chemotherapy after
consideration of data from the program in 12% of patients; in
particular, those with ER-positive, lymph node-negative dis-
ease.10 However, Adjuvant! Online may not give an accurate
estimate of the benefit of systemic therapy in certain patient
groups, such as those with small nodal tumor deposits and those
with HER2-positive disease.

A growing body of evidence demonstrates the negative prog-
nostic impact of small nodal tumor deposits and the benefit of
systemic adjuvant therapy, even in the presence of other favor-
able prognostic factors. In a Dutch population-based study,
micrometastasis or isolated tumor cells in the sentinel node
were associated with a 9% reduction in 5-year disease-free sur-
vival, despite favorable primary-tumor characteristics. This
negative prognostic impact was reversed in patients who re-
ceived adjuvant systemic therapy.11 Although the number of
patients with nodal micrometastases in the current series is
small, there was a clear trend toward offering chemotherapy on
the basis of wider indications in this group.

HER2 overexpression is associated with more aggressive
breast cancer, and recent evidence suggests this also applies to
small (� 1 cm), node-negative tumors.12 The addition of the
monoclonal antibody trastuzumab to chemotherapy has a well-
established role in HER2-positive disease,13 although its role is
more controversial in patients who would otherwise not qualify
for chemotherapy.

The value of the multidisciplinary meeting cannot be over-
estimated in interpreting patient data and discussing these nu-
ances of evidence, in conjunction with tools such as Adjuvant!
Online, to arrive at appropriate individually tailored recom-
mendations. What magnitude of survival benefit is sufficient to

make treatment-related adverse effects and inconvenience
worthwhile? A number of studies that assessed the minimum
benefit necessary to accept chemotherapy have shown that most
patients judge a small improvement to be sufficient. Women
with dependents and good social support tend to accept a
smaller benefit. In one study, a 1% increase in the likelihood of
cure was judged sufficient by half of the women, and a 5%
improvement was considered adequate by three quarters.14,15

On the other hand, when women who had completed chemo-
therapy were questioned, those with more severe adverse effects
considered larger gains necessary to make their treatment
worthwhile.16 Thus it is the clinician’s responsibility to make a
holistic assessment before recommending treatment. In this
study, the threshold for recommending chemotherapy by the
MDT was approximately a 2% survival benefit; however, many
patients with a low estimated benefit chose not to proceed with
the treatment after discussion with their medical oncologist. In
fact, since the completion of this study we have introduced a
distinction between a strong recommendation of chemotherapy
and recommendation for a detailed discussion with a medical
oncologist for patients for whom the absolute benefit is low and
for whom the risks may outweigh the benefits.

This study highlights the need for better predictive tools in
selecting patients with early-stage breast cancer who are likely to
benefit from adjuvant chemotherapy. Recent gene-expression
profiling studies have identified subsets of women who have
lower risk of recurrence and do not seem to benefit from che-
motherapy. In particular, this applies to women with ER-posi-
tive tumors. Several prospective trials are assessing the clinical
role of these new molecular tools.17,18 Unfortunately, molecular
testing is not widely available in Australia because there is
currently no rebate from the Government’s Pharmaceutical
Benefit Scheme, which results in a nonrefundable cost to the
patient of approximately 5,000 AUD. At present, we recom-
mend these tests only to selected patients at an individual
consultation as this financial dilemma may cause significant
additional distress.

In conclusion, adjuvant chemotherapy is being offered in-
creasingly over time to node-negative patients, with grade, tu-
mor size, ER status, and younger age the most significant factors
influencing chemotherapy recommendations. MDT recom-
mendations for chemotherapy are unlikely when Adjuvant!
Online–calculated survival benefits are less than 2%, but after
patient review, this chemotherapy threshold is higher. For some
patients, risk benefit assessment is better made on the basis of
clinical review by the oncologist rather than by the MDT,
which emphasizes the need for personal, detailed discussion of
disease management regimens.
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Figure 1. Mean (� standard error) percentage benefit in 10-year sur-
vival per Adjuvant! Online in 175 node-negative patients who were
recommended or not recommended adjuvant chemotherapy by the
multidisciplinary team. The gold-shaded area represents the range of
estimated chemotherapy benefit in which some but not all patients were
recommended chemotherapy.
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