
RESEARCH ARTICLE Open Access

Effects on quality of life, anti-cancer responses,
breast conserving surgery and survival with
neoadjuvant docetaxel: a randomised study of
sequential weekly versus three-weekly docetaxel
following neoadjuvant doxorubicin and
cyclophosphamide in women with primary
breast cancer
Leslie G Walker1, Jennifer M Eremin2, Mark M Aloysius8*, Wichai Vassanasiri3,4, Mary B Walker1,
Mohamed El-Sheemy3,4,5, Ged Cowley6, Jeanette Beer3, Srila Samphao3, Janice Wiseman3, Jibril A Jibril4,
David Valerio4, David J Clarke4, Mujahid Kamal7, Gerald W Thorpe7, Karin Baria2 and Oleg Eremin3,4,8

Abstract

Background: Weekly docetaxel has occasionally been used in the neoadjuvant to downstage breast cancer to
reduce toxicity and possibly enhance quality of life. However, no studies have compared the standard three weekly
regimen to the weekly regimen in terms of quality of life. The primary aim of our study was to compare the
effects on QoL of weekly versus 3-weekly sequential neoadjuvant docetaxel. Secondary aims were to determine the
clinical and pathological responses, incidence of Breast Conserving Surgery (BCS), Disease Free Survival (DFS) and
Overall Survival (OS).

Methods: Eighty-nine patients receiving four cycles of doxorubicin and cyclophosphamide were randomised to
receive twelve cycles of weekly docetaxel (33 mg/m2) or four cycles of 3-weekly docetaxel (100 mg/m2). The
Functional Assessment of Cancer Therapy-Breast and psychosocial questionnaires were completed.

Results: At a median follow-up of 71.5 months, there was no difference in the Trial Outcome Index scores
between treatment groups. During weekly docetaxel, patients experienced less constipation, nail problems,
neuropathy, tiredness, distress, depressed mood, and unhappiness. There were no differences in overall clinical
response (93% vs. 90%), pathological complete response (20% vs. 27%), and breast-conserving surgery (BCS) rates
(49% vs. 42%). Disease-free survival and overall survival were similar between treatment groups.

Conclusions: Weekly docetaxel is well-tolerated and has less distressing side-effects, without compromising
therapeutic responses, Breast Conserving Surgery (BCS) or survival outcomes in the neoadjuvant setting.
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Background
Neoadjuvant chemotherapy (NAC) is being used with
increasing frequency in the treatment of patients with
locally advanced breast cancers (LABCs) [1]. It has been
considered for operable breast cancer in order to down-
stage the disease and enable breast-conserving surgery
(BCS) to be carried out [2,3]. NAC may deal with occult
micrometastases, thereby, improving survival [4].
The National Surgical Adjuvant Breast and Bowel Pro-

ject (NSABP) B-18 study comparing anthracycline-based
chemotherapy preoperatively with the same regimen
postoperatively has shown an enhanced rate of BCS
with NAC [5]. No survival difference was seen between
both groups. Other studies, including a recent meta-ana-
lysis, have also demonstrated comparable results [6-8].
Therefore, NAC can increase BCS rate, but the effect on
long-term survival remains unproven.
The optimal NAC schedule is unknown. Several stu-

dies have shown promising results of using taxanes fol-
lowing anthracyclines, particularly in terms of enhancing
a pathological complete response (pCR) rate, a surrogate
marker of long-term survival [6,9-11]. Nevertheless,
NAC is associated with significant morbidity and
reduced quality of life (QoL) [12,13].
Studies of weekly docetaxel in metastatic breast cancer

have demonstrated significantly reduced toxicity profiles,
while maintaining a level of efficacy comparable with
the 3-weekly regimen [14-16]. A phase II study of
weekly docetaxel alone as NAC has shown a high pCR
rate with less haematological toxicity [17]. A randomised
NAC study comparing weekly versus 3-weekly paclitaxel
followed by 4 cycles of 5-fluorouracil, doxorubicin, and
cyclophosphamide has confirmed a superiority of the
weekly schedule in enhancing a pCR rate [18]. Recently,
the results from the Intergroup Trial E1199 comparing
paclitaxel or docetaxel given preoperatively every 3
weeks or weekly following doxorubicin and cyclopho-
sphamide in operable breast cancer have demonstrated
no differences in disease-free survival (DFS) between
taxanes and schedules. However, DFS was significantly
improved with weekly paclitaxel and 3-weekly docetaxel,
compared with 3-weekly paclitaxel [19].
The primary aim of our study was to compare the

effects on QoL of weekly versus 3-weekly sequential
neoadjuvant docetaxel. Secondary aims were to deter-
mine the clinical and pathological responses, incidence
of Breast Conserving Surgery (BCS), Disease Free Survi-
val (DFS) and Overall Survival (OS).

Methods
Patient eligibility
Women (ages 18-70 years) presenting to the Lincoln
Breast Unit were invited to participate if they had uni-
lateral/bilateral large (≥3 cm) or LABCs (T3, T4, TxN2),

no distant metastases; WHO performance status of <2;
no history or evidence of abnormal cardiac function;
adequate haematological, renal, and hepatic function;
and were not pregnant.
Exclusion criteria were a previous malignancy (except

curatively treated carcinoma in situ of the cervix or
basal cell carcinoma of skin); previous cytotoxic, endo-
crine, or radiotherapy; active infection; contraindications
to corticosteroid administration; pre-existing neurotoxi-
city (> grade 2) (NCI-CTC); significant cognitive impair-
ment or dementia, and inability to complete QoL
questionnaires or provide informed consent.
The study protocol was approved by the Research

Ethical Committee. Patients provided signed informed
consent.

Study design
Diagnosis was established by examination (calliper mea-
surements), mammography, ultrasonography, and core
needle biopsy. All women underwent a chest radiograph,
bone scintigraphy and liver ultrasonography to exclude
metastases before entry.
Patient entry, participation, randomisation and treat-

ment are shown schematically in Figure 1. Randomisa-
tion was carried out using permuted blocks (Instat 2).
Treatment allocation was performed independently by a
third party, by opening sealed sequenced envelopes con-
taining treatment allocation. Tumour progression (local
or distant) on treatment resulted in withdrawal.
QoL was assessed before randomisation, every 3 weeks

during docetaxel, and 3 weeks after completion of
chemotherapy.
Tumour responses were assessed using calliper and

ultrasound measurements. Wide local excision or mas-
tectomy was performed with either sample or clearance
of the axillary lymph nodes. Pathological responses of
the tumour in the breast and metastatic lymph nodes
were assessed and graded. Patients having BCS received
radiotherapy to the breast. If sampling established
metastases, axillry and supraclavicular nodes were trea-
ted by radiotherapy. Patients who underwent mastect-
omy received radiotherapy to the chest wall if deemed
at risk of local recurrence. Tamoxifen was given to
patients whose tumours had receptors for oestrogen
(ER) and/or progesterone (PR).

Treatment regimen
Patients received intravenous injections of doxorubicin
(A) 60 mg/m2 and cyclophosphamide (C) 600 mg/m2

every 3 weeks for four cycles. The weekly group were
given twelve further cycles of docetaxel, 33 mg/m2 as
one-hour intravenous infusions at weekly intervals with
a two-week break between cycle 6 and 7. Patients in the
3-weekly group received four further cycles of docetaxel
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at a dose of 100 mg/m2, as one-hour intravenous infu-
sions every 3 weeks. Patients received dexamethasone
and ondansetron, before and after therapy. Both groups
received identical total doses of docetaxel and steroids.
If the nadir neutrophil count on day 21 was <1.5 × 109/

L, with or without fever, or the platelet count <100 × 109/
L, the subsequent doses (A, C, or docetaxel) were reduced
by 25%; dose reductions were maintained during subse-
quent cycles. For a second episode of grade IV neutrope-
nia, the subsequent doses of chemotherapy were reduced
by 50%. Granulocyte colony-stimulating factor (G-CSF)
was given to patients with neutropenia-associated sepsis.

A delay of more than two weeks for haematological recov-
ery necessitated taking the patient off study.

Surgery
Patients underwent surgery 4 weeks after the last cycle
of chemotherapy; surgery was performed earlier if there
was tumour progression or prolonged toxicity. The type
of surgery carried out depended on the response to che-
motherapy, the amount of residual tumour, and patient
preference. Axillary surgery was performed in all cases,
either sampling (≥4 lymph nodes removed) or level I-III
dissection.

Figure 1 Schematic diagram of patient entry, subsequent randomisation and treatment regimens. Rx, treatment
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Radiotherapy
Radiotherapy was given according to cancer centre local
guidelines at the time. All patients who had undergone
breast conserving surgery had post-operative radiother-
apy. This consisted of the following (i) 50 Gy in 25 frac-
tions to the breast over 5 weeks. In addition, those aged
50 years or under received an electron boost of 16 Gy
in 8 fractions (ii) Following mastectomy and if more
than 3 cam residual tumour, vascular invasion, or T4
cancer on presentation, chest wall irradiation (45 Gy in
20 fractions over 4 weeks) was carried out
If lymph nodes were involved by metastatic disease

(assessed by sampling, level I/II dissection), the remain-
ing axillary and supraclavicular lymph nodes were irra-
diated (45 Gy in 20 fractions over 4 weeks). If clearance
was performed (level III) and lymph nodes were
involved only the supraclavicular area was irradiated (45
Gy in 20 fractions over 4 weeks).

Anti-hormonal
All patients with ER +ve and/or PR +ve breast cancers
received tamoxifen 20 mg daily for 5 years.

Quality of life
Before randomisation, and three weeks after completion of
docetaxel, patients completed the Functional Assessment
of Cancer Therapy-Breast (FACT-B) questionnaire (ver-
sion 3) and the Rotterdam Symptom Checklist (RSCL)
[20,21]. FACT-B assesses physical, social, emotional, func-
tional wellbeing, and additional concerns specific to
women with breast cancer. Patients indicated how true a
statement had been for them over the past 7 days using a
5-point scale. High scores equate with a good QoL and
low scores with a poor QoL. The RSCL yields separate
measures for psychological and physical symptoms.
During docetaxel treatment (every 3 weeks), patients

completed the Hospital Anxiety and Depression Scale
(HADS), the Mood Rating Scale (MRS), the Global Dis-
tress Scale (GDS), and the Treatment Side-Effects Ques-
tionnaire (TSEQ) which measures the presence and
severity of possible side-effects on a 5-point scale (not
present; present but not distressing; slightly distressing,
very distressing, and extremely distressing)[12,22-24].

Clinical response
Tumour response was assessed during each cycle and on
completion of chemotherapy by calliper and ultrasound
measurements. Responses were graded according to the
International Union Against Cancer criteria [25]; an
absence of clinical evidence of tumour was classified as
a complete clinical response (cCR); >50% reduction in
the product of the two maximum perpendicular dia-
meters of the tumour was classified as a partial clinical

response (cPR); ≥25% increasing in size was classified as
clinically progressive disease (cPD); clinical response
that does not meet the definition of cCR, cPR, or cPD
was classified as stable disease (cSD). Assessment of
response after completion of NAC was made with refer-
ence to the size of tumour recorded prior to commence-
ment of chemotherapy.

Pathological response
Breast and axillary specimens were received fresh by the
pathology department, thinly sliced and immersed in
10% neutral-buffer formalin for optimal fixation. All
specimens were examined histologically using haematox-
ylin and eosin staining by a breast pathologist. Tumour
response was evaluated using the Miller and Payne grad-
ing system [26]; grade 1, some alteration to individual
malignant cells but no reduction in overall numbers as
compared with the pre-treatment core biopsy; grade 2, a
mild loss of invasive tumour cells but overall cellularity
still high; grade 3, a considerable reduction in tumour
cells up to an estimated 90% loss; grade 4, a marked dis-
appearance of invasive tumour cells such that only small
clusters of widely dispersed cells could be detected;
grade 5, no invasive tumour cells identifiable in the sec-
tions from the site of the previous tumour (e.g., only in-
situ disease or fibrosis remained). Metastatic nodes were
assessed for pathological response (grade 1-5). Grade 5
response of the primary tumour represented a pCR.

Outcome measures
The primary outcome was the Trial Outcome Index
(TOI) of the FACT-B questionnaire; TOI is the sum of
the scores from the physical, functional wellbeing, and
breast cancer subscales (23 items in total) [27,28].
Higher TOI scores are associated with better QoL [29].
The secondary QoL outcomes were RSCL, HADS, MRS,
GDS, and TSEQ.
Other outcomes were the clinical and pathological

responses, incidence of BCS, DFS, and OS. DFS is the
time from randomisation to local, regional, or distant
treatment failure; occurrence of contralateral breast can-
cer; or death. OS is the time from randomisation to
death from any cause.

Statistical methods
Means and standard deviations of the TOI of FACT-B,
obtained in our previous NAC study, suggested that a
sample size of 40 in each group would have 80% power
to detect a 6% difference in means using a two sample
t-test with alpha at p = 0.05 (two-tailed) [12]. Allowance
for the subject drop out was arbitrarily set at 15-20%.
Therefore, it was necessary to recruit 95-100 patients
into the trial.
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Between-treatment differences on quality of life scales
(FACT-B, RSCL, HADS, and MRS) at the primary end-
point (3 weeks after completion of chemotherapy) were
analysed using Analysis of Covariance (ANCOVA) (with
pre-randomisation values as covariate).
Because of non-normality of the distributions,

between-treatment differences in GDS and each item of
TSEQ were analysed for the primary endpoint (3 weeks
after completion of chemotherapy) and the secondary
endpoints (at 3, 6, and 9 weeks during docetaxel admin-
istration) using the Exact Probability-linear by linear test
[30].
Comparisons of response outcomes between the treat-

ment groups were analysed using the Chi-square test.
Logistic regression analysis was performed to evaluate
predictors of a pCR. Survival curves were estimated
using the Kaplan-Meier method, and treatment compar-
isons were carried out using the log-rank test [31]. The
Cox regression model was used to compute hazard
ratios (HRs) and 95% confidence intervals (CIs), to
examine the effect of prognostic variables, and to test
for interactions between treatment and covariates. P
values < 0.05 were considered statistically significant.
Data were analysed using SPSS for Windows version
15.0. All those completing treatment were included in
the analysis.

Results
Randomisation and enrollment
From July 2000 to November 2002, 96 patients were
enrolled (Figure 1). One withdrew prior to commencing
treatment; three withdrew before completion of AC
(metastatic or progressive disease). Ninety-two patients
completed four initial cycles of AC; three declined
further chemotherapy, due to toxicity. Eighty-nine
patients underwent treatment stratification, 45 were ran-
domised to receive twelve further cycles of weekly doce-
taxel and 44 to receive four further cycles of 3-weekly
docetaxel. Three patients declined further chemotherapy
due to toxicity and two withdrew because of progressive
disease. Two patients had metastatic disease after the
third and fifth cycles of weekly docetaxel. Eighty-two
patients (41 in each group) completed all cycles of che-
motherapy and underwent surgery.

Patient features and tumour characteristics
The groups were evenly matched for age, menopausal
status, tumour size, tumour grade, clinical staging, and
hormonal status (Table 1). The mean age was 49 years
(range 27-70). Mean tumour calliper measurement was
4.2 cm (range 2.0-11.4). Over 80% of the cancers were
T2 tumours. More than half were grade 3 and more
than two-thirds expressed ER (>10% of cells).

QoL
Primary outcome
Adjusted mean scores for TOI and other secondary QoL
outcomes are shown in Table 2. There were no signifi-
cant differences in TOI scores between the weekly and
3-weekly groups at the primary endpoint (3 weeks after

Table 1 Patient features and tumour characteristics

Characteristic Weekly
docetaxel
(n = 41)

3-weekly
docetaxel
(n = 41)

P-value

No. (%) No. (%)

Age (years) 0.38

Mean 50.1 48.3

Range 27-68 32-70

Age at entry (years) 0.08

≤50 17 42 25 61

>50 24 58 16 39

Menopausal status 0.66

Premenopausal 22 54 24 58

Postmenopausal 19 46 17 42

Tumour size (cm) by caliper 0.41

Mean 4.1 4.3

Range 2.0-6.2 2.5-11.4

Tumour size (cm) by ultrasound 0.40

Mean 2.3 2.4

Range 0.9-4.6 1.0-4.7

Tumour stage 0.77

T1 1 2 0 0

T2 32 79 35 86

T3 7 17 5 12

T4 1 2 1 2

Tumour type 0.48

Invasive ductal 35 85 38 93

Invasive lobular 6 15 3 7

Tumour grade 0.21

1 5 12 1 2

2 16 39 15 37

3 20 49 25 61

Clinical staging 0.39

IIA 22 53 15 37

IIB 15 37 18 44

IIIA 2 5 3 7

IIIB 2 5 5 12

Oestrogen receptor status 0.24

Positive 31 76 25 61

Negative 10 24 15 37

Unknown 0 0 1 2

Progesterone receptor status 0.09

Positive 21 51 13 32

Negative 13 32 23 56

Unknown 7 17 5 12

Walker et al. BMC Cancer 2011, 11:179
http://www.biomedcentral.com/1471-2407/11/179

Page 5 of 11



completion of chemotherapy) (p = 0.86). No differences
in each subscale of FACT-B between groups were seen.
Secondary outcomes
At the primary endpoint, there were no significant dif-
ferences in RSCL, physical and psychological scores
between groups. There were also no significant differ-
ences between groups in HADS anxiety and depression
scores. Weekly group had significantly lower MRS total
scores, compared with the 3-weekly group (p = 0.01);
only MRS-energy subscale showed a significant differ-
ence (p = 0.04).
Of the 19 side-effects, only one was significant: neuro-

pathy was present in 38.2% and rated significantly more
distressing in the 3-weekly group (c2 = 7.205, p =
0.008). Overall, 39.5% rated their last 3 weeks treatment
as ‘not distressing’. However, distress (GDS) was signifi-
cantly greater in the 3-weekly group (c2 = 4.99, p =
0.034).
Weekly docetaxel had significantly lower GDS scores

at 3 weeks (c2 = 17.42.
p < 0.001), 6 weeks (c2 = 10.063, p = 0.001), and 9

weeks (c2 = 7.910, p = 0.005) during docetaxel

administration. At least at one of these time points,
patients in the weekly group had significantly less diar-
rhoea, constipation, nail problems, neuropathy, tired-
ness, pain, distress, depressed mood, and unhappiness.

Clinical responses
The overall response rate (ORR: cCR + cPR) in 92
patients after four initial cycles of AC was 63% (Table
3). For the 82 patients who completed all cycles of doce-
taxel, ORRs were 93% in the weekly and 90% in the 3-
weekly groups; 63% of patients in the weekly and 54% in
the 3-weekly groups had achieved a cCR (p = 0.37).
Sixty-five evaluable patients who did not achieve a cCR
after AC, 58 (89%) were characterised as clinical respon-
ders after treatment with docetaxel.
Ultrasonographic ORR of the tumour, in 92 patients

after completion of AC, was 59%. For 82 patients rando-
mised to weekly and 3-weekly docetaxel, ORRs were
81% and 71%, respectively (p = 0.30). The ultrasono-
graphic cCR was equal (29%) in both groups.

Pathological responses
In 82 patients, there was no significant difference in the
pCR rate between groups (20% in the weekly and 27%
in the 3-weekly groups, p = 0.43) (Table 4).
Approximately two-thirds of patients in both groups

had no evidence of nodal involvement. Of 29 patients
having involved nodes, 16 (55%) had no evidence of
nodal response following chemotherapy (grade 1); only
4 (14%) had complete response with scarring and
fibrosis.
Using multivariate logistic regression analysis, none of

the variables (age, clinical nodal status, and clinical tumour
size) were statistically significant predictors of a pCR.

Operative procedure
Almost half the patients (49% in the weekly and 42% in
the 3-weekly groups) underwent BCS. Eight (20%) in the
weekly and 5 (12%) in the 3-weekly groups required
further surgery to achieve satisfactory clearance (p =
0.36). In patients with a cCR, 69% had BCS, compared
with 27% without a cCR (p < 0.001). Thirty-four (83%)
patients in the weekly and 39 (95%) in the 3-weekly
groups underwent axillary sampling (p = 0.16). The rest
of the patients, in both treatment groups, underwent
axillary clearance.

Compliance and toxicity
Six patients withdrew due to chemotherapy-related toxi-
city (three had AC only); mean number of chemother-
apy cycles received by these patients was four.
There was no significant difference in the total

intended drug dose of AC and docetaxel between
groups. Five (6%) patients required a dose reduction of

Table 2 Primary and secondary outcomes at three weeks
after completion of chemotherapy

QoL scales Weekly
docetaxel

3-weekly
docetaxel

F P-
value

Adjusted
mean (SE)

Adjusted
mean (SE)

FACT

TOI 63.78 (1.66) 64.20 (1.68) 0.030 0.86

Physical 21.20 (0.73) 21.63 (0.74) 0.172 0.68

Social 22.79 (0.62) 23.23 (0.64) 0.241 0.63

Emotional 19.21 (0.51) 19.32 (0.51) 0.024 0.88

Functional 19.80 (0.71) 18.48 (0.72) 1.691 0.20

Additional 22.85 (0.59) 24.02 (0.60) 1.921 0.17

RSCL

Physical 38.40 (1.14) 37.47 (1.14) 0.335 0.57

Psychological 12.79 (0.50) 11.76 (0.50) 2.057 0.16

HADS

Anxiety 4.53 (0.44) 4.26 (0.44) 0.196 0.66

Depression 4.12 (0.39) 3.14 (0.39) 3.237 0.08

MRS

Relaxation 88.59 (6.64) 104.49 (6.64) 2.708 0.10

Happiness 93.67 (6.29) 106.72 (6.29) 2.045 0.16

Energy 40.65 (6.12) 59.01 (6.12) 4.443 0.04

Clear-
headedness

103.41 (5.90) 106.51 (5.90) 0.138 0.71

Easygoingness 94.63 (6.17) 94.37 (6.17) 0.001 0.98

Confidence 98.25 (6.07) 105.91 (6.07) 0.744 0.39

Total 548.27 (22.68) 637.64 (23.28) 7.101 0.01

Abbreviations: QoL, quality of life; SE, standard error; FACT, functional
assessment of cancer therapy; TOI, trial outcome index; RSCL, Rotterdam
symptom checklist; HADS, hospital anxiety and depression scale; MRS, mood
rating scale.

Walker et al. BMC Cancer 2011, 11:179
http://www.biomedcentral.com/1471-2407/11/179

Page 6 of 11



25% or greater (AC, docetaxel); four patients required
G-CSF support.
Of the 82 patients, only 5 (6%) experienced grade 3-4

neutropenia; 4 (5%) had febrile neutropenia only during
AC administration. A higher percentage of patients in
the 3-weekly groups experienced asthenia, neuropathy,
peripheral oedema, and nail problems; the reverse was
true for epiphora (Table 5). No death-related toxicity
occurred during treatment.

Survival
The median time on study with follow-up was 71.5
months. Of 82 patients, 21 (26%) experienced recur-
rences, of which 14 died (Table 6). The 5-year DFS
were 76% in the weekly and 73% in the 3-weekly groups
(p = 0.8). No difference in OS was seen between groups
(81% in the weekly and 85% in the 3-weekly groups, p =
0.66) (Figure 2).
Age at entry was a highly significant predictor of survi-

val. Women >50 years had significantly better DFS (88%
vs. 62%, p = 0.006) and OS (95% vs. 71%, p = 0.004),
compared with those who were ≤ 50 years (Figure 3).
These remained significant differences when adjusted for
clinical tumour size, clinical and pathological nodal sta-
tus, and tumour grade. The pCR and pathological nodal
status were not predictors for survival in this study.

Discussion
There has been an increasing interest in the use of NAC
to downstage breast cancer and possibly increasing long-
term survival. New drug combinations (antracyclines
and taxanes) have been shown to be effective. Studies
have suggested that the sequential use of docetaxel fol-
lowing AC is optimal. To improve efficacy and reduce
morbidity, weekly taxanes have been used in patients
with both advanced cancer and in the adjuvant setting. .
The weekly regimen has demonstrated better tolerabil-
ity, whilst maintaining efficacy comparable with the
3-weekly regimen[32,33].

Table 3 Clinical and ultrasound responses after
completion of chemotherapy

Response 4AC
(n = 92)

Weekly
docetaxel
(n = 41)

3-weekly
docetaxel
(n = 41)

P-value

No. % No. % No. %

Clinical response

cCR 17 18 26 63 22 54 0.70

cPR 41 45 12 29 15 37

cSD 31 34 1 3 3 7

cPD 1 1 2 5 1 2

NA 2 2 0 0 0 0.0

ORR 58 63 38 93 37 90

US response

cCR 16 19 12 29 12 29 0.71

cPR 37 40 21 51 17 41

cSD 27 29 7 17 8 20

cPD 2 2 0 0.0 0 0

NA 9 10 1 3 4 10

ORR 53 59 33 81 29 71

Abbreviations: AC, doxorubicin+cyclophosphamide; cCR, clinical complete
response; cPR, clinical partial response; cSD, clinical stable disease; cPD, clinical
progressive disease; NA, not assessable; ORR, overall response rate (cCR+cPR);
US, ultrasound

Table 4 Pathological responses and nodal status after
completion of chemotherapy

Pathological response Grade Weekly
docetaxel
(n = 41)

3-weekly
docetaxel
(n = 41)

P-value

No. % No. %

Primary tumour 1 10 24 7 17 0.90

2 5 12 4 10

3 11 27 11 27

4 7 17 8 19

5 8 20 11 27

Lymph node

Negative 25 61 28 68 0.86

Positive 1 8 19 8 20

2 2 5 0 0

3 2 5 2 5

4 0 0 0 0

5 2 5 2 5

NA 2 5 1 2

Abbreviation: NA, not assessable

Table 5 Treatment-related toxicity

Toxicity Weekly docetaxel
(n = 41)

3-weekly docetaxel
(n = 41)

P-value

No. % No. %

Nausea 3 7 5 12 0.71

Vomiting 3 7 2 5 1.00

Stomatitis 3 7 4 10 1.00

Asthenia 4 10 7 17 0.33

Neuropathy 0 0 16 38.2 0.008

Peripheral oedema 5 12 12 29 0.57

Epiphora (tearing) 13 32 8 20 0.21

Nail problems 9 22 15 37 0.15

Table 6 Recurrences and death

Overall Weekly docetaxel
(n = 41)

3-weekly docetaxel
(n = 41)

P-value

No. % No. %

Recurrence 10 24 11 27 0.80

Locoregional 4 10 3 7 1.00

Contralateral 0 0 2 5 0.49

Distant 10 24 8 20 0.59

Death 8 20 6 15 0.49
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To the best of our knowledge, this is the first report
on QoL, psychosocial scores, and, concurrently, clinical
and pathological responses of weekly versus 3-weekly
docetaxel following pre-treatment with AC in the
neoadjuvant setting. Three-weekly docetaxel is the stan-
dard regimen used in many centres treating patients
with metastatic breast cancer. A weekly docetaxel

regimen has not been shown to be superior, in a similar
sized study to ours, in patients with metastatic breast
cancer [34]. In a recently published radnomised con-
trolled trial in women with metastic breast cancer, a
weekly regimen (n = 77) compared with a 3 weekly regi-
men (n = 79) did not demonstrate a superior therapeu-
tic outcome or quality of life [34]. However, a large

Figure 2 Kaplan-Meier survival curves of (A) disease-free survival and (B) overall survival between treatment groups. HR, hazard ratio;
CI, confidence interval; (–), weekly docetaxel; (—), 3-weekly docetaxel
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meta-analysis combining 5 studies, comparing weekly
versus 3 weekly regimens of paclitaxel in advanced
breast cancer has clearly demonstrated better overall
survival in the weekly regimen group (1471 patients,
fixed effect model pooled HR 0.78, 95%CI 0.67-0.89 p =
0.001), as well as sigfnificantly reduced toxicity [35].

Our findings indicated that docetaxel, given weekly or
3-weekly, demonstrated similar generic measures of
QoL (FACT-TOI, FACT-B, RSCL, HADS). The weekly
group had lower distressing scores and reported less
diarrhoea, constipation, nail problems, neuropathy, pain,
tiredness, distress, depressed mood, and unhappiness.

Figure 3 Kaplan-Meier survival curves of (A) disease-free survival and (B) overall survival between age groups at study entry. HR,
hazard ratio; CI, confidence interval; (–), women >50 years; (—), women ≤50 years
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However, not all women preferred the weekly regimen,
as it often interfered with a busy life schedule which
probably explains the significantly lower energy and
total MRS scores. Moreover, the weekly regimen
requires more resources, thus, this need to be taken into
consideration when planning the treatment regimens.
Our study has confirmed the results from other phase

III studies of sequential docetaxel following anthracy-
cline-based regimens. Two studies have evaluated
weekly docetaxel only as NAC in stage II and III breast
cancer [17,36]. In 56 patients, the ORR was 68%; 9
patients (16%) achieved a pCR. Another study rando-
mised 913 patients with operable breast cancer to four
cycles of preoperative doxorubicin combined with doce-
taxel every 2 weeks or four cycles of AC followed by
four cycles of docetaxel every 3 weeks [11]. The sequen-
tial regimen had a higher ORR (85% vs. 75%; p < 0.001)
and pCR rate (22% vs. 11%; p < 0.001). The weekly
group in our study has shown an ORR of 93% and pCR
rate of 20%, comparable with these results.
The pathological response within involved nodes was

similar between the treatment groups. Only 14% of
metastatic nodes showed a pCR. This result suggests
that NAC is more effective in killing the primary
tumour than the metastatic cells in the axillary nodes.
Our study also documented a similar incidence of BCS
in both groups.
The total intended drug dose and regimen duration in

both groups were comparable. The weekly regimen was
not associated with grade 3-4 neutropenia. All patients
had a WHO performance status of 0, which may have
contributed to the lower incidence of toxicity. A higher
incidence of epiphora, as documented in our study, has
been reported previously [37-39].
The Aberdeen study has shown that the addition of

docetaxel to anthracycline-based NAC significantly
increased the pCR rate and a 3-year DFS and OS [40].
However, the NSABP B-27 did not show a significant
difference despite doubling the pCR rate [6]. In our
study, the overall 5-year DFS and OS, irrespective of
treatment schedule, were 74% and 83%, and the pCR
rate was 23%. These results confirm the benefit of doce-
taxel with anthracycline-based regimens in NAC.
Several studies have shown that the pCR and pathologi-

cal nodal status are predictors of long-term survival. Our
study, however, did not confirm this, possibly due to the
small cohort of patients. In this study, age at entry was a
significant independent predictor for survival.

Conclusions
Our small study confirms the benefits of using sequen-
tial weekly docetaxel in NAC for women with large or
LABCs. Although the QoL was not significantly differ-
ent, the lower distressing side-effect and the favorable

toxicity profile may indicate the use of the weekly regi-
men for certain groups of patients, particularly the older
patients or those with poor performance status. These
beneficial effects require an increased number of clinic
visits and more staff-time, but are not at the expense of
clinical and pathological responses, BCS and survival
outcomes.

Acknowledgements
This study was financially supported in part by Sanofi-Aventis
Pharmaceutical, Surrey, UK. WV was supported by funding from the Thai
Royal Army, Bangkok, Thailand and SS was supported by funding from the
Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand.
This study was presented in part as a poster discussion at the 28th Annual
San Antonio Breast Cancer Symposium, San Antonio, TX, December 8-11,
2005.

Author details
1Oncology Health Centres and the Institute of Rehabilitation, University of
Hull, Kingston upon Hull, East Riding of Yorkshire HU3 2PG, UK. 2Department
of Clinical Oncology, Lincoln County Hospital, Lincoln LN2 5QY, UK.
3Research & Development Department, Lincoln County Hospital, Lincoln, UK.
4Lincoln Breast Unit, Lincoln County Hospital, Lincoln, UK. 5Department of
Health, Life and Social Sciences, University of Lincoln, Lincoln, LN6 7TS, UK.
6Department of Pathology, Lincoln County Hospital, Lincoln, UK.
7Department of Radiology, Lincoln County Hospital, Lincoln, UK.
8Department of Surgery, Nottingham University Hospitals, Nottingham NG7
2UH, UK.

Authors’ contributions
JME, MA, WV, MBW, ME, GC, JB, SS, JW, JAJ, DV, DC, MK, GAT, KB were
involved with recruitment of patients, data acquisition and preparation of
the manuscript. LGW and OE were involved with the design of the study,
data interpretation, statistics, critical review of the manuscript and overall
supervision of the work. All the authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 23 April 2010 Accepted: 18 May 2011 Published: 18 May 2011

References
1. Hortobagyi GN: Comprehensive management of locally advanced breast

cancer. Cancer 1990, 66(6 Suppl):1387-1391.
2. Bonadonna G, Valagussa P, Brambilla C, Ferrari L, Moliterni A, Terenziani M,

Zambetti M: Primary chemotherapy in operable breast cancer: eight-year
experience at the Milan Cancer Institute. J Clin Oncol 1998, 16(1):93-100.

3. Kaufmann M, Hortobagyi GN, Goldhirsch A, Scholl S, Makris A, Valagussa P,
Blohmer JU, Eiermann W, Jackesz R, Jonat W, et al: Recommendations
from an international expert panel on the use of neoadjuvant (primary)
systemic treatment of operable breast cancer: an update. J Clin Oncol
2006, 24(12):1940-1949.

4. Ellis PA, Smith IE: Primary chemotherapy for early breast cancer. Cancer
Treat Rev 1996, 22(6):437-450.

5. Fisher B, Bryant J, Wolmark N, Mamounas E, Brown A, Fisher ER,
Wickerham DL, Begovic M, DeCillis A, Robidoux A, et al: Effect of
preoperative chemotherapy on the outcome of women with operable
breast cancer. J Clin Oncol 1998, 16(8):2672-2685.

6. Bear HD, Anderson S, Smith RE, Geyer CE Jr, Mamounas EP, Fisher B,
Brown AM, Robidoux A, Margolese R, Kahlenberg MS, et al: Sequential
preoperative or postoperative docetaxel added to preoperative
doxorubicin plus cyclophosphamide for operable breast cancer:National
Surgical Adjuvant Breast and Bowel Project Protocol B-27. J Clin Oncol
2006, 24(13):2019-2027.

7. Mauri D, Pavlidis N, Ioannidis JP: Neoadjuvant versus adjuvant systemic
treatment in breast cancer: a meta-analysis. J Natl Cancer Inst 2005,
97(3):188-194.

Walker et al. BMC Cancer 2011, 11:179
http://www.biomedcentral.com/1471-2407/11/179

Page 10 of 11

http://www.ncbi.nlm.nih.gov/pubmed/2205369?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2205369?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9440728?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9440728?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16622270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16622270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16622270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9134004?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9704717?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9704717?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9704717?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16606972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16606972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16606972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16606972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15687361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15687361?dopt=Abstract


8. van der Hage JA, van de Velde CJ, Julien JP, Tubiana-Hulin M,
Vandervelden C, Duchateau L: Preoperative chemotherapy in primary
operable breast cancer: results from the European Organization for
Research and Treatment of Cancer trial 10902. J Clin Oncol 2001,
19(22):4224-4237.

9. Evans TR, Yellowlees A, Foster E, Earl H, Cameron DA, Hutcheon AW,
Coleman RE, Perren T, Gallagher CJ, Quigley M, et al: Phase III randomized
trial of doxorubicin and docetaxel versus doxorubicin and
cyclophosphamide as primary medical therapy in women with breast
cancer: an anglo-celtic cooperative oncology group study. J Clin Oncol
2005, 23(13):2988-2995.

10. Smith IC, Heys SD, Hutcheon AW, Miller ID, Payne S, Gilbert FJ, Ah-See AK,
Eremin O, Walker LG, Sarkar TK, et al: Neoadjuvant chemotherapy in
breast cancer: significantly enhanced response with docetaxel. J Clin
Oncol 2002, 20(6):1456-1466.

11. von Minckwitz G, Costa SD, Eiermann W, Blohmer JU, Tulusan AH,
Jackisch C, Kaufmann M: Maximized reduction of primary breast tumor
size using preoperative chemotherapy with doxorubicin and docetaxel.
J Clin Oncol 1999, 17(7):1999-2005.

12. Walker L, Anderson J, Heys S: Quality of life during primary
chemotherapy.: randomised controlled trial of CVAP and docetaxel.
Annals of Oncology 1998, 9(Suppl 4):S16.

13. Walker LG, Walker MB, Ogston K, Heys SD, Ah-See AK, Miller ID,
Hutcheon AW, Sarkar TK, Eremin O: Psychological, clinical and
pathological effects of relaxation training and guided imagery during
primary chemotherapy. Br J Cancer 1999, 80(1-2):262-268.

14. Burstein HJ, Manola J, Younger J, Parker LM, Bunnell CA, Scheib R,
Matulonis UA, Garber JE, Clarke KD, Shulman LN, et al: Docetaxel
administered on a weekly basis for metastatic breast cancer. J Clin Oncol
2000, 18(6):1212-1219.

15. Hainsworth JD, Burris HA, Yardley DA, Bradof JE, Grimaldi M, Kalman LA,
Sullivan T, Baker M, Erland JB, Greco FA: Weekly docetaxel in the
treatment of elderly patients with advanced breast cancer: a Minnie
Pearl Cancer Research Network phase II trial. J Clin Oncol 2001,
19(15):3500-3505.

16. Tabernero J, Climent MA, Lluch A, Albanell J, Vermorken JB, Barnadas A,
Anton A, Laurent C, Mayordomo JI, Estaun N, et al: A multicentre,
randomised phase II study of weekly or 3-weekly docetaxel in patients
with metastatic breast cancer. Ann Oncol 2004, 15(9):1358-1365.

17. Estevez LG, Cuevas JM, Anton A, Florian J, Lopez-Vega JM, Velasco A,
Lobo F, Herrero A, Fortes J: Weekly docetaxel as neoadjuvant
chemotherapy for stage II and III breast cancer: efficacy and correlation
with biological markers in a phase II, multicenter study. Clin Cancer Res
2003, 9(2):686-692.

18. Green MC, Buzdar AU, Smith T, Ibrahim NK, Valero V, Rosales MF,
Cristofanilli M, Booser DJ, Pusztai L, Rivera E, et al: Weekly paclitaxel
improves pathologic complete remission in operable breast cancer
when compared with paclitaxel once every 3 weeks. J Clin Oncol 2005,
23(25):5983-5992.

19. Sparano JA, Wang M, Martino S, Jones V, Perez EA, Saphner T, Wolff AC,
Sledge GW Jr, Wood WC, Davidson NE: Weekly paclitaxel in the adjuvant
treatment of breast cancer. N Engl J Med 2008, 358(16):1663-1671.

20. Brady MJ, Cella DF, Mo F, Bonomi AE, Tulsky DS, Lloyd SR, Deasy S,
Cobleigh M, Shiomoto G: Reliability and validity of the Functional
Assessment of Cancer Therapy-Breast quality-of-life instrument. J Clin
Oncol 1997, 15(3):974-986.

21. de Haes JC, van Knippenberg FC, Neijt JP: Measuring psychological and
physical distress in cancer patients: structure and application of the
Rotterdam Symptom Checklist. Br J Cancer 1990, 62(6):1034-1038.

22. Anderson J, Walker M, Walker L: The Mood Rating Scale: a brief,
acceptable, reliable and valid state measure of normal mood. Psycho-
oncology 2000, 9:359.

23. Bjelland I, Dahl AA, Haug TT, Neckelmann D: The validity of the Hospital
Anxiety and Depression Scale. An updated literature review. J Psychosom
Res 2002, 52(2):69-77.

24. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983, 67(6):361-370.

25. Hayward JL, Carbone PP, Heusen JC, Kumaoka S, Segaloff A, Rubens RD:
Assessment of response to therapy in advanced breast cancer. Br J
Cancer 1977, 35(3):292-298.

26. Smith IC, Miller ID: Issues involved in research into the neoadjuvant
treatment of breast cancer. Anticancer Drugs 2001, 12(Suppl 1):S25-29.

27. Bonomi P, Kim K, Fairclough D, Cella D, Kugler J, Rowinsky E, Jiroutek M,
Johnson D: Comparison of survival and quality of life in advanced non-
small-cell lung cancer patients treated with two dose levels of paclitaxel
combined with cisplatin versus etoposide with cisplatin: results of an
Eastern Cooperative Oncology Group trial. J Clin Oncol 2000,
18(3):623-631.

28. Cella D, Hahn EA, Dineen K: Meaningful change in cancer-specific quality
of life scores: differences between improvement and worsening. Qual
Life Res 2002, 11(3):207-221.

29. Eton DT, Cella D, Yost KJ, Yount SE, Peterman AH, Neuberg DS, Sledge GW,
Wood WC: A combination of distribution- and anchor-based approaches
determined minimally important differences (MIDs) for four endpoints in
a breast cancer scale. J Clin Epidemiol 2004, 57(9):898-910.

30. Chan YH: Biostatistics 103: qualitative data - tests of independence.
Singapore Med J 2003, 44(10):498-503.

31. Kaplan E, Meier P: Nonparametric estimation from incomplete
observations. Journal of the American Statistical Association 1958,
53:457-481.

32. Mauri D, Kamposioras K, Tsali L, Bristianou M, Valachis A, Karathanasi I,
Georgiou C, Polyzos NP: Overall survival benefit for weekly vs. three-
weekly taxanes regimens in advanced breast cancer: A meta-analysis.
Cancer Treat Rev 2009.

33. Aksoy S, Dizdar O, Altundag K: Weekly paclitaxel in the adjuvant
treatment of breast cancer. N Engl J Med 2008, 359(3):310, author reply
310-311.

34. Schroder CP, de Munck L, Westermann AM, Smit WM, Creemers GJ, de
Graaf H, Stouthard JM, van Deijk G, Erjavec Z, van Bochove A, et al: Weekly
docetaxel in metastatic breast cancer patients: No superior benefits
compared to three-weekly docetaxel. Eur J Cancer 2011.

35. Mauri D, Kamposioras K, Tsali L, Bristianou M, Valachis A, Karathanasi I,
Georgiou C, Polyzos NP: Overall survival benefit for weekly vs. three-
weekly taxanes regimens in advanced breast cancer: A meta-analysis.
Cancer Treat Rev 2010, 36(1):69-74.

36. Estevez LG, Gradishar WJ: Evidence-based use of neoadjuvant taxane in
operable and inoperable breast cancer. Clin Cancer Res 2004,
10(10):3249-3261.

37. Esmaeli B, Amin S, Valero V, Adinin R, Arbuckle R, Banay R, Do KA, Rivera E:
Prospective study of incidence and severity of epiphora and canalicular
stenosis in patients with metastatic breast cancer receiving docetaxel.
J Clin Oncol 2006, 24(22):3619-3622.

38. Esmaeli B, Hortobagyi GN, Esteva FJ, Booser D, Ahmadi MA, Rivera E,
Arbuckle R, Delpassand E, Guerra L, Valero V: Canalicular stenosis
secondary to weekly versus every-3-weeks docetaxel in patients with
metastatic breast cancer. Ophthalmology 2002, 109(6):1188-1191.

39. Esmaeli B, Valero V, Ahmadi MA, Booser D: Canalicular stenosis secondary
to docetaxel (taxotere): a newly recognized side effect. Ophthalmology
2001, 108(5):994-995.

40. Heys SD, Hutcheon AW, Sarkar TK, Ogston KN, Miller ID, Payne S, Smith I,
Walker LG, Eremin O: Neoadjuvant docetaxel in breast cancer: 3-year
survival results from the Aberdeen trial. Clin Breast Cancer 2002, 3(Suppl
2):S69-74.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2407/11/179/prepub

doi:10.1186/1471-2407-11-179
Cite this article as: Walker et al.: Effects on quality of life, anti-cancer
responses, breast conserving surgery and survival with neoadjuvant
docetaxel: a randomised study of sequential weekly versus three-
weekly docetaxel following neoadjuvant doxorubicin and
cyclophosphamide in women with primary breast cancer. BMC Cancer
2011 11:179.

Walker et al. BMC Cancer 2011, 11:179
http://www.biomedcentral.com/1471-2407/11/179

Page 11 of 11

http://www.ncbi.nlm.nih.gov/pubmed/11709566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11709566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11709566?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15860854?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15860854?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15860854?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15860854?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11896092?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11896092?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10561250?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10561250?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10390006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10390006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10390006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10715290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10715290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11481356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11481356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11481356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15319242?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15319242?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15319242?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16087943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16087943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16087943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18420499?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18420499?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9060536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9060536?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2257209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2257209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2257209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11832252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11832252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6880820?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/856236?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11340901?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11340901?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12074259?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12074259?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15504633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15504633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15504633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15024452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18642411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18642411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19945225?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19945225?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15161677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15161677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16877729?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16877729?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12045065?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12045065?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12045065?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11320034?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11320034?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12435290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12435290?dopt=Abstract
http://www.biomedcentral.com/1471-2407/11/179/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Patient eligibility
	Study design
	Treatment regimen
	Surgery
	Radiotherapy
	Anti-hormonal
	Quality of life
	Clinical response
	Pathological response
	Outcome measures
	Statistical methods

	Results
	Randomisation and enrollment
	Patient features and tumour characteristics
	QoL
	Primary outcome
	Secondary outcomes

	Clinical responses
	Pathological responses
	Operative procedure
	Compliance and toxicity
	Survival

	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

