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Patterns of care, international

Introduction

Surgery is the oldest method of treating breast 
cancer; the radical mastectomy was the treatment 
of choice for more than 80 years.1 In the late 20th 
century, breast-conserving surgery (BCS) was in-
troduced as an alternative to mastectomy.2,3 Al-
though no differences in overall survival were 
found between these two surgical procedures, BCS 
was associated with a significantly increased risk 
of local recurrence if radiotherapy was omitted.4 
The choice between mastectomy or BCS is influ-
enced by various factors, including age at diagno-
sis patient’s or physician’s preference, tumour size 
and access to healthcare facilities.5-8 In most coun-
tries, BCS followed by radiotherapy of the breast 
has become the standard of care for the majority 
of patients with early breast cancer; BCS rates are 
often considered indicative of quality of care.9,10 
Axillary lymph node dissection (ALND) has long 
been the standard procedure for staging and treat-
ment of the axilla. Over the past decade, sentinel 
lymph node biopsy (SNB) has been introduced 
to identify tumour spread to the axillary lymph 
nodes, with the aim of decreasing morbidity by 
omitting ALND. Consequently, the rate of ALND 
has decreased over time.

In women with hormone-sensitive early breast 
cancer, adjuvant endocrine therapy is adminis-
tered to block, counteract or minimize the oestro-
genic stimulus to any residual tumour cells. This 
results in a significant improvement in disease-free 
and overall survival.11 For many years, tamoxifen 
has been the standard. As third-generation aro-
matase inhibitors have shown superior efficacy 
to tamoxifen in postmenopausal women with 
metastatic breast cancer, several clinical trials have 
investigated the value of these drugs as adjuvant 
therapy.12-15 The Tamoxifen and Exemestane Adju-
vant Multinational (TEAM) trial is a randomized 
international phase III trial in postmenopausal 
women with hormone-sensitive breast cancer 
comparing the efficacy and safety of 2.5–3 years 
of tamoxifen followed by 2–2.5 years of exemes-
tane (Aromasin®; Pfizer, New York, USA) versus 5 
years of exemestane alone, as adjuvant endocrine 
treatment.

In the present analysis, variations in locoregional 
treatment policies between the different countries 
were explored, and univariate and multivariable 
analyses were used to determine which factors in-
fluenced the choice of strategy.

Abstract

Background The Tamoxifen and Exemestane Adjuvant Multinational (TEAM) trial is an interna-
tional randomized trial evaluating the efficacy and safety of exemestane, alone or following tamox-
ifen. The large number of patients already recruited offered the opportunity to explore locoregional 
treatment practices between countries.

Methods Patients were enrolled in Belgium, France, Germany, Greece, Ireland, Japan, the Nether-
lands, the UK and the USA. The core protocol had minor differences in eligibility criteria between 
countries, reflecting variations in national guidelines and practice regarding adjuvant endocrine 
therapy.

Results Between 2001 and 2006, 9779 patients of mean (s.d.) age 64 (9) years were randomized. 
Some 58.4% had T1 tumours (range between countries 36.8–75.9%; p < 0.001) and 47.3% were 
axillary node positive (range 25.9–84.6%; p < 0.001). Independent factors for type of breast surgery 
were country, age, tumour status and calendar year of surgery. After breast-conserving surgery, ra-
diotherapy was given to 93.2% of patients, 86.0% in the USA and 100% in France. Axillary lymph 
node dissection was performed in 82.0% (range 74.6–99.1%).

Conclusion Despite international consensus guidelines, wide global variations were observed in 
treatment practices of early breast cancer. There should be further efforts to optimize locoregional 
treatment for breast cancer worldwide.
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Patterns of care, international

Patients and methods

The TEAM trial started in 2001 and was designed 
to compare 5 years of exemestane (25mg/day) ver-
sus 5 years of tamoxifen (20mg/day). The interim 
data of the Intergroup Exemestane Study (IES) 
showed significantly improved disease-free surviv-
al with exemestane after 2–3 years of tamoxifen 
compared with the standard 5 years of tamoxifen 
treatment.16 Therefore, the design of the TEAM 
study was amended to compare 5 years of exemes-
tane alone versus sequential therapy with 2.5–3 
years of tamoxifen followed by 2–2.5 years of 
exemestane. Primary endpoints of the core pro-
tocol were disease-free survival at 2.75 years and 
at 5 years.17 Secondary endpoints included overall 
survival, incidence of a new primary breast cancer 
and relative safety profiles.

The trial was activated in nine countries: Belgium, 
France, Germany, Greece, Ireland, Japan, the 
Netherlands, the UK and the USA. The main pro-
tocol was adapted into seven separate protocols, 
with minor differences with regard to eligibility 
criteria between participating countries reflecting 
differences in the regulatory environment and 
clinical approach to endocrine therapy (Table 1). 
The same protocol was activated in Belgium and 
the Netherlands, and in Ireland and the UK. All 
patients gave written informed consent before 
randomization, which was performed at national 
data centres.

Data collection
The following data were recorded: patient charac-
teristics (date of birth, menopausal status, med-
ical history, height, weight, centre and country), 
tumour characteristics including primary disease 
site, histological grade (in Japan nuclear grade 
only), tumour node metastasis (TNM) stage, oes-
trogen receptor and progesterone receptor status, 
locoregional therapy (date(s) of surgery, type of 
breast surgery, ALND (yes or no; hence no in-
formation concerning different types of axillary 
node assessment procedure such as SNB, axillary 
sampling or axillary node clearance), number of 
nodes examined, radiotherapy (yes or no)) and 
chemotherapy data. The data were collected using 
a local case report form at central data centres in 
each country, and transferred to the TEAM data 
centre in Leiden, the Netherlands.

Statistical analysis
All data were analysed using the statistical package 
SPSS® for Windows® version 15.0 (SPSS, Chicago, 
Illinois, USA). Descriptive data were presented as 
mean (s.d.) or median (range). Pearson’s χ2 test 
was used to compare frequencies between groups. 
Differences in quantitative data between different 
countries were tested by one-way ANOVA or Krus-
kal–Wallis test. Univariate and multivariable anal-
yses were carried out using logistic regression to 
determine factors with an impact on differences. 
Factors with p < 0.100 in univariate analysis were 
included in the multivariable forward selection 
model. All testing was two tailed with 0.050 as the 
level of significance.

Results

A total of 9779 patients from 566 study sites in 
nine countries were randomized into the TEAM 
trial between July 2001 and January 2006. Thir-
teen patients withdrew their consent. Baseline pa-
tient and tumour characteristics, and features of 
locoregional treatment strategies are shown in Ta-
bles 2 and 3. Mean (s.d.) age for the overall group 
was 64(9) years. Some 58.4% of patients had a 
T1 tumour (range between countries 36.8–75.9%; 
p < 0.001) and 47.3% had axillary node-positive 
disease (range 25.9–84.6%; p < 0.001). The high-
est percentage of node-negative disease was ob-
served in the countries with a high percentage of 
T1 tumours (USA, France and Germany). Most pa-
tients included in Japan had a normal body mass 
index (BMI) (below 25kg/m2 in 66.8%), whereas 
40 and 29.8% of patients from Greece and the 
UK/Ireland respectively had a BMI over 30kg/
m2. Data on BMI were not available from France 
and the USA. All patients had oestrogen receptor- 
and/or progesterone receptor-positive tumours as 
hormone receptor positivity was an inclusion cri-
terion. The progesterone receptor status was not 
determined in 40.6% of tumours from the UK/Ire-
land, 5.6% from the Netherlands and 5.4% from 
France, whereas this was assessed in all tumours 
in the other countries.

The mastectomy rate was 44.3% overall, rang-
ing from 19.4% in France to 55.6% in Greece (p 
< 0.001) (Table 3). T2 tumours were more often 
treated by mastectomy than by BCS. However, this 
varied widely between countries, ranging from 
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41.7% in France to 69.1% in the USA (p < 0.001, 
data not shown). In general, T1 tumours were 
more often treated with BCS. Although the per-
centage of patients with a T1 tumour was similar 
in the USA and France (73.8 and 75.9% respec-
tively; Table 2), 54.8% of T1 tumours were treated 
by BCS in the USA compared with up to 88.6% in 
France (p < 0.001, data not shown).

In univariate logistic regression analysis regarding 
the type of breast surgery, the following variables 
were available: country, age at diagnosis, tumour 
status, number of patients included per centre, 
BMI and year of surgery (Table 4). All factors 
except the numbers of patients per hospital and 
BMI were significantly associated with mastecto-
my and were included inmultivariable logistic re-
gression analysis. Country, age at diagnosis, year 
of surgery and higher tumour category remained 
independent factors associated with mastecto-
my. With respect to age, the highest rate of BCS 
was observed in patients aged between 50 and 70 
years. A higher rate of mastectomy was noted in 
those younger than 50 years. In addition, the old-
est patients (over 70 years) had a significantly low-
er chance of BCS than those in other age groups, 
after adjustment for tumour status and country.

International guidelines recommend that radio-
therapy should be part of breast-conserving thera-
py. In the TEAM cohort, this was only the case for 
all patients treated in France and Belgium; 13.6, 
13.1 and 14.0% respectively of patients included 
in Japan, the UK/Ireland and the USA did not re-
ceive radiotherapy in this setting. Furthermore, ra-
diotherapy was given after mastectomy in 38.8% 
of patients, ranging from 12.1% in Japan to 89.6% 
in Belgium (p < 0.001). To compare factors in-
volved in administration of radiotherapy, analyses 
were performed separately for mastectomy and 
BCS. In univariate logistic regression analysis for 
radiotherapy after mastectomy, the following vari-
ables were used: country, age at diagnosis, tumour 
stage, node status, number of patients included 
per centre, BMI and year of surgery. All factors ex-
cept the number of patients per hospital, year of 
surgery and BMI were significantly associated with 
radiotherapy after mastectomy and were included 
in multivariable logistic regression analysis. All 
included factors remained independent factors as-
sociated with mastectomy (all p < 0.001). For ra-
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diotherapy after BCS, the same variables were in-
cluded in univariate logistic regression analysis as 
for radiotherapy after mastectomy. Tumour stage 
and BMI were not associated with radiotherapy af-
ter BCS. In multivariable logistic regression anal-
ysis, country (p < 0.001), age (p < 0.001), number 
of patients included per centre (p = 0.023) and 
year of surgery (p < 0.001) were associated with 
radiotherapy after BCS. As detailed radiotherapy 
data were not available, it was not possible to fur-
ther compare and explore the location(s) (breast/
boost, chest wall, axilla) and dose differences in 
radiotherapy administered between countries.

Some 82.0% of patients underwent ALND, rang-
ing from 74.6% in the USA to 99.1% in the UK/
Ireland (Table 3); no data were available from 
France and Germany. Nearly all patients in Bel-

gium and Greece (95.7 and 98.1% respectively) 
also had an ALND. The median number of exam-
ined lymph nodes was 13 (range 1–46), in over-
all accordance with international guidelines. In 
multivariable logistic regression analysis, country, 
type and year of breast surgery remained indepen-
dent factors associated with ALND (Table 5).

Discussion

This analysis of postmenopausal patients with 
breast cancer participating in the TEAM trial 
showed that country, age at diagnosis, tumour sta-
tus and year of surgery were predictive of the type 
of breast surgery performed. After correction for 
age and tumour status, patients from France had 
the highest chance of being treated with BCS and 
patients from the USA the lowest. BCS was per-

Table 4 Univariate and multivariable logistic regression analysis of factors associated with type of local surgery.

n Univariate analysis
Odds ratio                       p

Multivariable analysis
Odds ratio                        p

Country < 0.001 < 0.001

Belgium
France
Germany
Greece
Japan
the Netherlands
UK/Ireland
USA

414
1230
1469
207
184
2752
1271
2228

1.04 (0.84-1.28)
4.46 (3.79-5.26)
2.43 (2.12-2.79)
0.84 (0.63-1.13)
1.93 (1.41-2.63)
0.87 (0.77-0.97)
1.34 (1.16-1.54)
1.00

1.55 (1.23-1.97)
5.13 (4.31-6.11)
3.18 (2.73-3.70)
1.32 (0.96-1.79)
2.41 (1.71-3.39)
1.22 (1.07-1.38)
1.68 (1.44-1.95)
1.00

Age at diagnosis (years) < 0.001 < 0.001
<50
50-59
60-69
≥70

331
3015
3725
2684

1.38 (1.01-1.73)
2.06 (1.86-2.29)
2.03 (1.84-2.25)
1.00

1.27 (0.98-1.63)
1.83 (1.63-2.05)
1.70 (1.52-1.90)
1.00

Tumour status < 0.001 < 0.001
T1
T2
T3 or T4

5688
3589
454

1.00
0.33 (0.30-0.36)
0.06 (0.04-0.08)

1.00
0.34 (0.31-0.37)
0.05 (0.04-0.07)

Included patients per hospital 0.638

<40
≥40

5042
4713

1.00
0.98 (0.91-1.06)

Year of surgery 0.063 < 0.001
≤2002
2003
2004
2005/2006

4525
2117
1325
1788

1.00
0.98 (0.89-1.09)
0.92 (0.81-1.04)
1.11 (0.99-1.24)

1.00
1.09 (0.97-1.23)
1.22 (1.05-1.41)
1.38 (1.22-1.57)

Body mass index (kg/m2) 0.966

≤25
25-30
≥30

1897
1760
1103

1.00
1.02 (0.89-1.16)
1.00 (0.87-1.17)

Values in parentheses are 95% confidence intervals. An odds ratio below 1 indicates an increased likelihood of mastectomy 
whereas a larger value indicates an increased likelihood of breast-conserving surgery.
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formed less frequently in the oldest patient cate-
gory (over 70 years). Radiotherapy was not always 
administered as part of breast-conserving therapy, 
most notably in Japan, the UK/Ireland and the 
USA. Differences in the rate of ALND and number 
of nodes examined were found, possibly reflecting 
variations in types of axillary node assessment.

Treatment practices concerning the type of breast 
surgery (mastectomy versus BCS) differed accord-
ing to age at diagnosis. The highest rate of BCS 
was recorded in patients aged between 50 and 
70 years. As in other studies, the oldest patients 
(aged over 70 years) had a significantly lower rate 
of BCS, even after adjustment for stage of disease 
and country. Choosing mastectomy in order to 
avoid radiotherapy in elderly patients might be 
one explanation. It has been reported that the lack 
of a local radiotherapy facility and travel distance 
to a radiotherapy unit after BCS can play a role 
in the selection of surgical approach, especially 
for older women.5,18 However, current guidelines 
concerning local therapy do not discriminate be-
tween young and old patients. In view of the ris-
ing proportion of elderly in the population, this 
becomes increasingly relevant and warrants fur-
ther investigation. Although France and the USA 
had the highest proportion of patients with a T1 
tumour, patients in the USA had the lowest prob-
ability of being treated with BCS, even after cor-
rection for tumour size. This pattern has also been 
observed in the Anastrozole, Tamoxifen, Alone 
or in Combination (ATAC) trial.7 In that study, 
women from the USA were more likely to under-
go a mastectomy than women from the UK, with 
country remaining an independent determinant 
of type of breast surgery in multivariable analy-
sis. So, despite the fact that the TEAM trial was 
conducted later (2001–2006) than the ATAC trial 
(1996–2000), findings were similar regarding the 
type of breast surgery. Information on the propor-
tion of patients undergoing breast reconstruction 
after mastectomy (which may have influenced 
the surgical approach) was not available. If BCS 
is indeed considered indicative of quality of care, 
further prospective studies are warranted, aiming 
to improve breast cancer care.
Another finding of this analysis was that not all 
women treated with BCS received radiotherapy. 
This occurred in 6.8% of the TEAM patients, and 
was most common in Japan, the UK/Ireland and 

the USA. Omission of radiotherapy correlates with 
a higher locoregional recurrence rate and conse-
quently may affect overall survival.4 The identifi-
cation of a subgroup of elderly patients in whom 
radiotherapy can safely be omitted remains an is-
sue of debate.19 In accordance with these findings, 
a total of 5.3% of patients who had BCS did not 
receive radiotherapy in the Breast International 
Group (BIG) 1–98 trial, which compared tamoxi-
fen with letrozole.20

Almost all patients who had a mastectomy in 
Belgium received postoperative radiotherapy. In 
contrast, this was given in only 12.1% in Japan 
and 29.7% in the Netherlands. As the same pro-
tocol was used in the Netherlands and Belgium, 
this variation probably reflected different national 
guidelines and/or different local preferences. For 
instance, in Belgium, radiotherapy after mastec-
tomy is given for multicentric tumours, tumours 
larger than 5 cm and/or if axillary lymph nodes 
are positive. In Germany, patients need at least 
three positive axillary lymph nodes, and in Greece, 
Ireland and the USA at least four positive lymph 
nodes, before radiotherapy is indicated after mas-
tectomy. In the USA, the distance to a radiothera-
py facility influences local treatment. In multivari-
able logistic regression analysis for radiotherapy 
after mastectomy, node status and number of pa-
tients included per hospital were independently 
associated; however, country was also a signifi-
cant factor. The TEAM trial results are consistent 
with findings from the IES study that compared 5 
years of tamoxifen with a sequential therapy with 
tamoxifen and exemestane. In this study, different 
policies in postmastectomy radiotherapy between 
different countries have also been observed.21

Almost all patients included in the UK/Ireland and 
Greece had an ALND, in contrast to three-quarters 
of patients in the Netherlands and the USA. This 
difference may have been due to a different speed 
of implementation of SNB; earlier implementa-
tion will have reduced the number of ALND. At 
the time of recruitment to the TEAM study, SNB 
was already used widely in the Netherlands, 
whereas centres in the UK were still involved in a 
training and validation programme. Furthermore, 
the study closed earlier in Greece than in other 
countries, consequently with a higher percentage 
of ALND. Unfortunately, full information on SNB 
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and ALND was not available for France, Germany 
and the USA, so it was not possible to explore this 
further.

This analysis had several limitations. First, not 
all variables were known for each patient and/
or country; for example, BMI data were not avail-
able from France and the USA, nor exact ALND 
data from France and Germany. Second, detailed 
data relating to the choice of locoregional therapy 
were not collected. Therefore, further prospective 
studies are required to explore factors associated 
with selection of the surgical approach for early 
breast cancer. Third, there were small differences 
in eligibility criteria for the TEAM study between 
countries, relating to variations in national prac-
tice patterns regarding the administration of en-

docrine therapy. These differences still exist in 
spite of international treatment guidelines (such 
as those of the American Society of Clinical On-
cology and the St Gallen early breast cancer con-
ference consensus). International guidelines have 
been developed to enable optimal implementa-
tion of contemporary evidence and expert opin-
ion-based therapy for patients with breast cancer. 
Interpretation from international to national and/
or local guidelines may lead to variations in treat-
ment policies and implementation rates of new 
techniques among different countries. All patients 
included in the TEAM study were treated in hospi-
tals involved in breast cancer research where there 
is presumably compliance with guidelines and 
data have been checked centrally. Consequently, 
it is possible that the present observations under-

Table 5 Univariate and multivariable logistic regression analysis of factors associated with probability of axillary 
lymph node dissection.

n Univariate analysis
Odds ratio                       p

Multivariable analysis
Odds ratio                       p

Country < 0.001 < 0.001

Belgium
Greece
Japan
the NL
UK/Ireland
USA

414
207
184
2752
1273
2231

7.48 (4.62-12.11)
17.25 (6.38-46.62)
1.45 (0.99-2.12)
1.14 (1.00-1.29)
35.72 (20.07-63.57)
1.00

9.84 (5.93-16.35)
24.07 (7.60-76.21)
2.15 (1.42-3.26)
1.10 (0.92-1.32)
50.15 (28.01-89.29)
1.00

Age at diagnosis (years) 0.206

<50
50-59
60-69
≥70

217
2173
2546
2125

1.00
0.64 (0.42-0.97)
0.68 (0.45-1.02)
0.69 (0.46-1.04)

Tumour status < 0.001 0.102

T1
T2
T3 or T4

3889
2813
337

1.00
1.56 (1.37-1.78)
5.46 (3.29-9.08)

1.00
0.98 (0.84-1.14)
1.75 (1.03-2.88)

No. of patients per hospital* 0.007 0.746

<40
≥40

3824
3237

1.00
0.85 (0.75-0.96)

1.00
0.97 (0.83-1.14)

Year of surgery 0.001 < 0.001

2001/2002
2003
2004
2005/2006

2917
1600
1084
1414

1.00
1.09 (0.92-1.28)
0.90 (0.75-1.08)
0.77 (0.66-0.91)

1.00
0.84 (0.69-1.02)
0.84 (0.68-1.04)
0.61 (0.51-0.73)

Breast surgery < 0.001 < 0.001

Mastectomy
Breast conserving surgery

3630
3342

1.00
0.20 (0.17-0.23)

1.00
0.16 (0.14-0.19)

Values in parentheses are 95% confidence intervals. *Number of included study patients per hospital. Although the number 
of nodes examined is known in France, there were no data regarding surgery of the axilla and so France was excluded from 
this analysis. An odds ratio below 1 indicates a decreased likelihood of axillary lymph node dissection whereas a larger value 
indicates an increased likelihood.
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estimate the problem occurring outside the study. 
Despite the limitations of this analysis, the TEAM 
trial observations are of interest and deserve fur-
ther research, aiming ultimately at improving 
breast cancer care for patients worldwide.
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