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ORIGINAL ARTICLE

Adjuvant cyclophosphamide, methotrexate, and fluorouracil in
premonopausal patients with node-positive breast cancer: Indirect
comparison of dose and schedule in DBCG trials 77, 82, and 89

BENT EJLERTSEN1, HENNING T. MOURIDSEN1,2 & MAJ-BRITT JENSEN2

1Department of Oncology, Rigshospitalet, Copenhagen University Hospital and 2DBCG Registry, Copenhagen, Denmark

Abstract
A significant reduction in the risk of recurrence and death was achieved three decades ago with adjuvant chemotherapy in
patients with operable breast. The major pivotal trials used oral cyclophosphamide (C) days 1�14 with intravenous
methotrexate (M) and fluorouracil (F) on days 1 and 8, repeated every 28 days. The classical CMF has later been modified
as concerns dose and schedule, without formal comparisons in randomised trials between the classical CMF and the
modifications. Material and methods. Classical CMF was used in the first adjuvant chemotherapy trial performed by the
Danish Breast Cancer Cooperative Group (DBCG), and two succeeding randomised trials in premenopausal patients
with node positive breast cancer used three-weekly or four-weekly intravenous CMF in one of the treatment arms.
Results. Between November 1977 and January 2001 these trials included 2 213 patients who in addition to surgery and
radiotherapy received CMF. Ten-year disease-free survival (DFS) rates were 48% following classical CMF, 45% following
four-weekly and 47% following three-weekly CMF. Major differences in patient characteristics were observed across these
three cohorts, and a multivariate analysis was performed adjusting for the known prognostic factors. In the adjusted analysis
a 30% increase in the risk of recurrence was observed for two the intravenous regimens as compared to classical CMF.
As concerns survival a significant 40% increase in the risk of death was observed with the four-weekly regimen, while a
similar risk of death was observed with the three-weekly intravenous. Classical CMF was associated with a higher risk of
amenorrhoea, and this may at least in part explain an observed interaction between age and efficacy. Discussion. This cross
trial comparison suggests a detrimental effect in premenopausal patients with node positive breast cancer when shifting from
classical CMF to intravenous regimens with lower dose-intensity. Caution is required in the interpretation of these results
due to the non-experimental study design.

Combination chemotherapy was exploited in meta-

static breast cancer following its successful introduc-

tion in the treatment of Hodgkin’s disease and other

haematological diseases. Early phase II reports

suggested that response rates of 80 to 90% could

be obtained with multi-drug regimens [1,2]. Super-

iority of combination chemotherapy over single

agent therapy was later confirmed by randomised

trials, with response rates of 50�60% compared to

20�25% [3,4].

Four-weekly oral cylophosphamide 100 mg/m2

days one to fourteen in combination with intrave-

nous methotrexate 40 mg/m2 and 5-fluorouracil

600 mg/m2 days one and eight was the first

efficacious adjuvant combination regimen used in

early breast cancer and was later named classical

CMF [5]. In non-randomised comparisons the

Milan group observed no detrimental effects

switching from classical CMF to twelve cycles of

three-weekly intravenous CMF [600 mg/m2, 40 mg/

m2, 600 mg/m2) [6]. Based on indirect comparisons

others have however hypothesized that classical

CMF might be superior to intravenous CMF in

the adjuvant setting [7], but a direct comparison in

a randomised trial has never been undertaken. In

advanced breast cancer, a single small phase III trial

has demonstrated superiority of classical CMF over

three-weekly intravenous CMF [8]. The meta-

analyses performed by the Early Breast Cancer

Trialists’ Collaborative Group have confirmed that

CMF improves disease-free survival and overall

survival in patients with operable breast cancer,

but have not explored the possible differences

between classical and intravenous CMF [9].
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The randomised trials attached to DBCG pro-

grams 77, 82 and 89 all included a treatment arm

for premenopausal patients consisting exclusively

of CMF combined with radiotherapy. Classical

CMF used for 12 months in the 77 program was

replaced by four-weekly intravenous low-density

CMF in the 82 program, followed by three-weekly

intravenous and intermittent dose-intensity CMF in

the 89 program. Patients in the three programs were

included population based and nationwide, were

treated according to standardized flow sheets and

reported prospectively to the DBCG Registry. In

absence of randomised trials, we have undertaken an

indirect comparison of the three different CMF

regimens used in the early DBCG programs.

Material and methods

The Danish Breast Cancer Cooperative Group

(DBCG) founded a population-based registry in

1977 and nation-wide diagnostic, therapeutic, and

follow-up data has since been reported to the DBCG

registry by the use of standardized forms [10].

Virtually all involved Danish departments mutually

implemented these uniform guidelines for diagnostic

procedures, surgery, radiotherapy, systemic therapy,

and follow-up for early breast cancer.

Patients

The current analysis included women who were

treated with CMF and radiotherapy according to

DBCG 77, 82 or 89 program guidelines, had a

completely resected unilateral invasive carcinoma of

the breast and no signs of distant metastasis as

determined by routine examinations (physical ex-

amination, clinical chemistry, chest radiography, and

other examinations as indicated). Patients included

were premenopausal (normal menstrual period

within 2 months, normal menstrual period within

12 months and FSH in the premenopausal range, or

aged 50 years or younger with at least one ovary

preserved at hysterectomy) with node positive tu-

mors, defined as metastasis to at least one lymph

node. Axillary sampling or clearance (level I and part

of level II) in combination with breast-conserving

surgery or mastectomy was required. Patients receiv-

ing endocrine therapies, e.g. tamoxifen or ovarian

suppression, were not included.

Pathological procedures

Classification of histological type and grade (ductal

carcinomas) according to WHO, examination of

tumour margins, invasion into skin or deep fascia,

measurement of gross tumour size, total number of

lymph nodes identified and number of metastatic

nodes was reported prospectively.

Treatment

Patients in the three cohorts were treated according

to the formerly active treatment programs, whether

enrolled or not enrolled in the randomized trial

attached to each of the programs. Data from all

patients in the three cohorts was collected prospec-

tively and accumulated centrally by the DBCG

Registry by the use of standardized forms. Apart

from randomization, the DBCG Data Center under-

took the same procedures in all patients, including

centrally review, querying, and analysis of data. The

randomised trials attached to DBCG program 77,

82 and 89 are described briefly:

DBCG trial 77-B

Premenopausal patients were randomised to radio-

therapy alone, or radiotherapy combined with CMF,

single agent cyclophosphamide or levamisole [11].

Patients assigned to radiotherapy plus CMF received

twelve cycles of CMF (cyclophosphamide 80 mg/m2

orally days 1�14, methotrexate 30 mg/m2 intrave-

nously day 1 and 8, and 5-fluorouracil 500 mg/m2

intravenously day 1 and 8) every 4 weeks concomi-

tant with radiotherapy. The radiotherapy was given

to the chest wall and regional lymph nodes with an

intended total dose equivalent to1345 ret (NSD).

Two different schedules were used (40.92 Gy in 22

fractions, 5 fractions per week, and 36.60 Gy in 12

fractions, 2 fractions per week).

DBCG trial 82-B

Premenopausal patients were randomised to radio-

therapy plus CMF, CMF alone, or CMF plus

tamoxifen [12]. In patients assigned to radiotherapy

plus CMF the timing was the following: One week

after the first cycle of intravenous CMF (600, 40,

and 600 mg/m2) patients received radiotherapy for

5 weeks with 48�50 Gy in 22�25 fractions to the

chest wall and regional lymph nodes. Chemotherapy

was resumed 1�2 weeks after completion of radio-

therapy with seven further cycles of CMF given

intravenously with 4 weeks intervals.

DBCG trial 89-B and trial 89-D

Premenopausal patients with hormone receptor

positive tumours were in trial 89-B randomised to

radiotherapy plus ovarian ablation versus radio-

therapy plus CMF [13], and premenopausal pa-

tients with hormone receptor negative tumors were

in trial 89-D randomised to radiotherapy plus CMF
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or radiotherapy plus CEF [14]. Trial 89-D per-

mitted secondary randomisation to pamidronate

150 mg given orally twice daily for 4 years against

control. In both trials patients assigned to CMF

plus radiotherapy received one or two cycles of

CMF (600, 40, and 600 mg/m2) before radio-

therapy and one or two cycles of single agent

cyclophosphamide (850 mg/m2) concomitant with

radiotherapy followed by CMF to a total of nine

cycles of chemotherapy. Radiotherapy was given

against the residual breast following lumpectomy

(48 Gy with a 10 Gy boost) or chest wall following

mastectomy (48 Gy) and regional nodes (48 Gy),

all in 2 Gy fractions and 5 fractions per week.

Follow-up

Treatment related adverse events and findings on

clinical examination were recorded every three

months during the first year, then every six months

during the second through the fifth year, and there-

after annually for a total of 10 years. A complete

follow-up on vital status was obtained for all patients

through linkage to the Danish Central Population

Registry. Haemoglobin, white blood cell count, and

platelet count, were examined on day one of each

chemotherapy cycle. Additional biochemical tests

and imaging examinations were done when indicated

by existing symptoms or signs.

Statistical analysis

The DBCG Data Center undertook central review,

querying, and analysis of data. Follow-up time was

quantified in terms of a Kaplan-Meier estimate of

potential follow-up. OS was calculated as the elapsed

time from the date of definitive surgery until death,

irrespective of cause of death. DFS was defined as

the duration of survival without invasive loco-regio-

nal recurrence, distant metastases, contralateral in-

vasive breast cancer, second primary nonbreast

invasive cancer or death irrespective of cause. OS

and DFS were analysed unadjusted and treatment

regimens were compared using the log-rank test. For

multivariate analysis the Cox proportional hazards

regression model was applied to assess the adjusted

hazard ratio of treatment regimen, and to explore

interactions. Factors included in the multivariate

analyses were treatment cohort (77, 82, and 89), age

(540, 41�45, 46�50, 51�59), tumour size (B21

mm, 21�50 mm, �50 mm), nodal status (1�3, 4�9,

]10 positive combined with 1�3, 4�9, ]10 exam-

ined), histological type and grade (ductal grade I and

unknowns, ductal grade II, ductal grade III, other

histological types), and hormone receptor status (ER

or PgR positive, both negative or one negative and

the other unknown, both unknown). Type of surgery

had no significant impact and was excluded. Inter-

actions between treatment cohort and the covariates

age, positive lymph nodes and tumour size were

investigated in categories and in separate models.

The assumptions of proportional hazards were

assessed by Schoenfeld residuals, and by including

in the model a time-dependent component for each

covariate. The hazard rate of histological type and

grade as well as hormone receptor status was not

proportional and therefore stratification was used.

Associations between regimen and other character-

istics (excluding unknowns) were analysed by x2 test.

P-values are two-tailed. Statistical analyses were

done with the SAS 8.2 program package.

Results

A total of 5 652 premenopausal and node positive

breast cancer patients were registered onto the

DBCG Registry between November 1977 and

January 2001, and 2 213 of these patients received

CMF in addition to loco-regional radiotherapy.

Among the 2 213 patients 323, 982 and 908 had

surgery according to the DBCG 77, DBCG 82, and

DBCG 89 program and postoperatively they exclu-

sively received CMF and radiotherapy according to

the treatment guidelines within each of the three

DBCG programs. A complete follow-up for survival

was achieved for all 2 213 patients. All patients were

included in the analyses of DFS and OS. Significant

differences (pB0.05) were however identified within

the three cohorts with reference to age, type of

surgery, excised and positive lymph nodes, tumour

size, malignancy grade and hormone receptor status

(Table I).

Study outcome

This analysis was conducted for both DFS and OS

with a cut-off date 10 years after the date of the

definitive surgery. The total number of first events

during the 10-year period is in displayed in Table II.

The 10-year DFS rates were 47.6% (95% CI, 41.6%

to 53.6%) with CMF in the 77 cohort, 45.4% (95%

CI, 41.9% to 48.9%) in the 82 cohort, and 47.1%

(95% CI, 43.3% to 50.9%) in the 89 cohort. No

statistically significant difference was detected in the

pair wise comparisons of DFS, and the unadjusted

hazard ratios were 1.06 (95% CI, 0.88 to 1.27, p�
0.55) for the 82 cohort, and 1.07 (95% CI, 0.89 to

1.29, p�0.48) for the 89 cohort as compared to the

77 cohort, respectively (Figure 1).

Ten-year OS rates were 56.9% (95% CI, 51.1% to

62.7%) in the 77 cohort, 52.3% (95% CI, 49.0% to

55.7%) in the 82 cohort, and 57.1% (95% CI,

664 B. Ejlertsen et al.



53.6% to 60.6%) in the 89 cohort. No statistically

significant difference was detected in the pair wise

comparisons of OS, and the unadjusted hazard ratios

were 1.14 (95% CI, 0.93 to 1.39, p�0.20) for the

82 cohort, and 0.99 (95% CI, 0.81 to 1.21, p�0.90)

for 89 cohort as compared to the 77 cohort,

respectively (Figure 2).

Major differences were observed in patient char-

acteristics across the three cohorts, and multivariate

analysis evaluating the 82 and 89 cohorts against the

77 cohort was carried out for DFS (Figure 3) and

OS (Figure 4). The prognostic factors included in

the Cox model were treatment cohort, age, nodal

status, tumour size, hormone receptor status, and

histological type and grade. Type of surgery had no

significant impact and was excluded (data not

shown). In the multivariate model DFS was sig-

nificantly longer in the 77 cohort as compared to the

Table I. Patient characteristics.

DBCG 77 (N�323)

No. %

DBCG 82 (N�982)

No. %

DBCG 89 (N�908)

No. %

Age at enrolment, years

540 86 (27) 226 (23) 285 (31)

41�45 85 (26) 259 (26) 295 (32)

46�50 74 (23) 292 (30) 265 (29)

51�59 78 (24) 205 (21) 63 (7)

Loco-regional therapy

Breast-conserving surgery 0 (�) 114 (12) 321 (35)

Mastectomy 323 (100) 868 (88) 587 (65)

Nodal status

1�3 positive nodes 207 (64) 702 (71) 536 (59)

4�9 positive nodes 97 (30) 224 (23) 281 (31)

]10 positive nodes 19 (6) 56 (6) 91 (10)

Tumor size

0�20 mm 88 (27) 449 (46) 408 (45)

21�50 mm 127 (39) 446 (45) 390 (43)

�50 mm 41 (13) 70 (7) 87 (10)

Unknown 67 (21) 17 (2) 23 (3)

Histologic type

Infiltrating ductal carcinoma 277 (86) 865 (88) 774 (85)

Infiltrating lobular carcinoma 19 (6) 63 (6) 76 (8)

Medullary carcinoma 6 (2) 24 (2) 25 (3)

Other carcinomas 15 (5) 23 (2) 21 (2)

Unknown 6 (2) 7 (1) 12 (1)

Malignancy grade (ductal carcinoma only)

Grade I 58 (21) 213 (25) 169 (22)

Grade II 159 (57) 421 (49) 357 (46)

Grade III 57 (21) 208 (24) 231 (30)

Unknown 3 (1) 23 (3) 17 (2)

Hormone receptor

Negative 27 (8) 104 (11) 271 (30)

Positive 82 (25) 442 (45) 543 (60)

Unknown 214 (66) 436 (44) 94 (10)

Table II. End-points.

DBCG 77 (N�323)

No. (%)

DBCG 82 (N�982)

No. (%)

DBCG 89 (N�908)

No. (%)

Local or regional recurrence only* 9 (6) 56 (12) 60 (15)

Contralateral breast cancer 13 (9) 28 (6) 45 (11)

Distant metastases 111 (73) 331 (70) 273 (67)

Second primary non-breast cancer 3 (2) 15 (3) 8 (2)

Death without recurrence 17 (11) 45 (9) 22 (5)

Death attributable to any cause 127 (39) 431 (44) 350 (39)

All events included in analysis of DFS 153 (47) 475 (48) 408 (45)

*Breast, chest wall or regional lymph nodes.
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82 and 89 cohorts, and the adjusted hazard ratios

was 1.31 (95% CI, 1.08 to 1.58, pB0.01) for the 82

cohort, and 1.30 (95% CI, 1.05 to 1.62, p�0.02)

for the 89 cohort as compared to the 77 cohort,

respectively. A significant difference was found in OS

between the 82 and 77 cohorts, adjusted hazard ratio

1.40 (95% CI, 1.14 to 1.72, pB0.01), but not

between the 89 and 77 cohorts, adjusted hazard ratio

1.13 (95% CI, 0.89 to 1.43, p�0.32). Only minor

and non-significant differences were observed in

hazard ratios for DFS and OS according to age,

tumour size and no. of positive nodes when compar-

ing the 82 cohort to the 77 cohort (Figure 3A and

4A). Figure 3B however shows a qualitative interac-

tion between age and DFS (pB0.01). Patients 40

years or younger have a significant better DFS in the

77 cohort in contrast to patients older than 50 years

who have a significant better DFS in the 89 cohort.

Figure 1. Disease-free survival (DFS) comparison between the 77

and 82 programs (Panel A) and the 77 and 89 programs (Panel

B).

Figure 2. Overall survival (OS) comparison between the 77 and

82 programs (Panel A) and between the 77 and 89 programs

(Panel B).
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Likewise a significant survival advantage is observed

for patients 40 years or younger in the 77 cohort and

for patients older than 50 years in the 89 cohort (pB

0.01).

Toxicity

No treatment related deaths were reported. Patients

in the 89 cohort had less nausea and vomiting

compared to patients in the 77 and 82 cohorts (pB

0.01), while complete alopecia were more frequent

among patients in the 77 cohort (23%), compared

to the 82 cohort (9%), and the 89 cohort (6%)

(pB0.01) (Table III). Only 8% of the patients in the

77 cohort had regular menses throughout che-

motherapy compared to 16% in the 82 cohort and

23% in the 89 cohort. The discrepancy was most

pronounced in patients 40 years or younger were

15% of the patients in the 77 cohort had regular

menses throughout chemotherapy compared to 37%

in the 82 cohort and 47% in the 89 cohort. The

mean dose intensities (mg/m2/week) of cyclopho-

sphamide, methotrexate and fluorouracil are illu-

strated in Table IV and Figure 5. Radiotherapy was

in all three cohorts initiated after completion of the

first cause of chemotherapy. Chemotherapy was

continued during radiotherapy in the 77 cohort,

while chemotherapy was suspended during radio-

therapy in 82 cohort and CMF was substituted with

single agent cyclophosphamide (850 mg/m2) in the

89 cohort. The mean relative dose intensities (ac-

tual/planned mg/m2 per time unit) were 67%, 87%

and 88%, respectively, in the 77, 82 and 89 cohorts.

The mean actual dose intensity (mg/m2/week) of

cyclophosphamide was 195.3 (95% CI, 192.1 to

198.6) during the first 24 weeks in 77 cohort

compared to 136.2 (95% CI, 135.2 to 137.1) in

the 82 cohort and 194.3 (95% CI, 193.1 to 195.6) in

89 cohort (Figure 5A). The mean of the total dose of

cyclophosphamide was 8 408 mg/m2 in the 77

cohort, compared to 4 234 mg/m2 in the 82 and

5 316 mg/m2 in the 89 cohorts.

Figure 3. Forest plots illustrating proportional hazard models for DFS comparison between the 77 and 82 programs (Panel A) and between

the 77 and 89 programs (Panel B). Hazard ratios refer to adjusted per protocol estimates obtained in the multivariate analysis.
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Figure 4. Forest plots illustrating proportional hazard models for OS comparison between the 77 and 82 programs (Panel A) and between

the 77 and 89 programs (Panel B). Hazard ratios refer to adjusted per protocol estimates obtained in the multivariate analysis.

Table III. Treatment-related adverse effects (Modified WHO criteria).

DBCG 77 (N�323) DBCG 82 (N�982) DBCG 89 (N�908)

No. (%) No. (%) No. (%) P

Nausea and vomiting B0.01

None (Grade 0) 39 (12) 80 (8) 375 (41)

Slight (Grade 1) 132 (41) 213 (22) 268 (30)

Moderate (Grade 2) 116 (36) 403 (41) 127 (14)

Severe (Grade 3�4) 35 (11) 274 (28) 52 (6)

Unknown 1 (�) 12 (1) 86 (9)

Conjunctivitis or stomatitis B0.01

None (Grade 0) 180 (56) 506 (52) 500 (55)

Slight (Grade 1) 86 (27) 339 (35) 244 (27)

Moderate (Grade 2) 45 (14) 103 (10) 64 (7)

Severe (Grade 3) 10 (3) 22 (2) 6 (1)

Unknown 2 (1) 12 (1) 94 (10)

Alopecia B0.01

None (Grade 0) 93 (29) 419 (43) 403 (44)

Minimal (Grade 1) 151 (47) 462 (47) 355 (39)

Complete (Grade 2) 73 (23) 84 (9) 51 (6)

Unknown 6 (2) 17 (2) 99 (11)

Toxicity was recorded using a simplified translation of the WHO toxicity scale.
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Discussion

The results of this retrospective and unplanned cross

trial comparison demonstrated superior efficacy of

classical CMF containing oral cyclophosphamide

when compared to intravenous CMF regimens

with lower dose intensity and in particular when

compared to a four weekly, low dose-density CMF

regimen. A shift from classical CMF to intravenous

and less dose-intensive 3-weekly or 4-weekly CMF

regimens was accompanied by 30% increase in the

risk of recurrence in the adjusted analysis. In

addition the four-weekly CMF was associated with

a 40% increase in the risk of death, while the risk of

death was similar for three-weekly intravenous and

classical CMF. The doses of CMF were delivered

without major deviation from the prescription in the

Table IV. Planned dose-intensity.

Dose mg/m2, route Schedule Dose-intensity mg/m2/ week

DBCG 77-B

Cyclophosphamide 80, orally days 1�14, q 4 weeks 280

Methotrexate 30, i.v. day 1�8, q 4 weeks 15

Fluorouracil 500, i.v. day 1�8, q 4 weeks 250

DBCG 82-B

Cyclophosphamide 600, i.v. day 1, q 4 weeks 150

Methotrexate 40, i.v. day 1, q 4 weeks 10

Fluorouracil 600, i.v. day 1, q 4 weeks 150

DBCG 89 B and D

Cyclophosphamide 600, i.v. day 1, q 3 weeks 200

Methotrexate 40, i.v. day 1, q 3 weeks 13.3

Fluorouracil 600, i.v. day 1, q 3 weeks 200

Figure 5. Delivered dose-intensity of cyclophosphamide (Panel A), methotrexate (Panel B) and fluorouracil (Panel C) (weekly dose in mg/

m2) in the 77 (m) 82 (j) and 89 (') programs.
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82 protocol, while drug doses were modified in the

77 and 89 cohorts mainly according to toxicities as

shown in Figure 5. The prescribed drug doses were

higher in the 77 protocol as compared to the 89

protocol, but the delivered dose-intensity was almost

similar. The total dose delivered was however con-

siderable higher of all three drugs in the 77 cohort as

compared to the 82 and 89 cohorts.

A qualitative interaction was observed between

age and efficacy of classical CMF contra 3-weekly

intravenous CMF. This may be mediated by ame-

norrhea occurring more frequently especially in

younger patients following classical CMF as com-

pared to 3-weekly intravenous CMF, and the bene-

fits of classical CMF may therefore in part be

ascribed to an endocrine effect [15].

Classical CMF has not been compared in rando-

mised adjuvant trials to intravenous regimens with

lower dose-intensity. Increased dose-intensity or

total dose of intravenous cyclophosphamide was

not associated with a prolongation of disease-free

or overall survival in NSABP trials B-22 or B-25

[16,17]. Different dose-intensities of anthracycline

containing regimens have likewise been compared

directly in randomised trials. Outcome was worse in

a trial comparing low dose (30 or 40 mg/m2) to

standard dose (60 mg/m2) doxorubicin while escala-

tion from 60 to 75 or 90 mg/m2 was associated with

no benefits [18,19]. Standard dose of epirubicin

(100 mg/m2) was likewise superior to lower dose

(50 mg/m2) in a French and small Belgian trial

[20,21].

The efficacy of adjuvant chemotherapy with CMF

has most clearly been demonstrated in premenopau-

sal patients with node positive breast cancer [9], who

we accordingly selected for this retrospective analy-

sis. Ovarian ablation and tamoxifen may modify

the effect of chemotherapy in patients with endo-

crine responsive tumours, and as a consequence we

excluded patients who received combined endo-

crine- and chemotherapy. Another possible source

of bias could emerge from improvements in loco-

regional control following refinements in surgical

procedures. To counteract bias from loco-regional

therapies we restricted this comparison to patients in

three consecutive cohorts, in whom surgical and

radiotherapy was given according to DBCG guide-

lines. Despite our efforts to minimize bias indirect

comparisons, including the current, are prone to bias

and major differences were observed between patient

characteristics in the three groups of patients

selected for the current analysis. We used multi-

variate modelling to adjust for these differences but

residual confounding cannot be excluded.

The current design is, despite the shortcomings,

more robust than the design in several previous

reports, were patients prescribed identical therapy

were sub-grouped according to delivered drug doses

[22,23]. This analysis provides additional support to

the importance of chemotherapy dose and schedule.
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Herlev, Denmark: Claus Kamby, MD; Herning

County Hospital, Herning, Denmark: Knud Aage

Moller, MD; Naestved County Hospital, Naestved,

Denmark: Preben Philip, MD; Odense University

Hospital, Odense, Denmark: Soren Cold, MD;

Rigshospitalet, Copenhagen, Denmark: Henning T.

Mouridsen, MD; Roskilde County Hospital, Ros-

kilde, Denmark: Peter Grundtvig, MD; Sonderborg

County Hospital, Sonderborg, Denmark: Ebbe Lin-

degaard-Madsen, MD; Vejle County Hospital, Vejle,

Denmark: Erik H. Jakobsen, MD; and Viborg

County Hospital, Viborg, Denmark: Vera Haahr,

MD.
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