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The clinical database and the treatment guidelines of the Danish
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Abstract

Introduction. Since 30 years, DBCG (Danish Breast Cancer Cooperative Group) has maintained a clinical database allowing
the conduct of quality control studies, of randomised trials, examination of the epidemiology of breast cancer and of
prognostic and predictive factors. Material and methods. The original database included patients with invasive breast cancer,
but has later been expanded to patients with iz situ breast cancer and hereditary breast and ovarian cancer families. Resulzs.
The multidisciplinary cooperative group has provided successive treatment guidelines and 70% of the 77284 registered
patients have been enrolled and received treatment according to these guidelines. The standard treatments and the
randomised trials included in the DBCG programmes are all briefly described. Among high-risk patients 48% have
participated in randomised trials, and the results of these trials have largely been implemented in the next generation of
treatment guidelines. Records within the clinical database of archival tumour tissue have established a basis for translational
research and epidemiologic research has been enabled through linkage to other healthcare registries. Discussion. The joint
conception of the multidisciplinary breast cancer group and a clinical database has provided improvements in the

management of breast cancer patients and has enabled recruitment of patients onto randomised trials.

Clinical databases run by multidisciplinary coopera-
tive groups are increasingly being used in healthcare
to monitor performance of diagnostic and therapeu-
tic measures with the aim to improve the quality of
health care and eventually improve the prognosis.
The nationwide breast cancer database was
launched in 1977 [1], and the conjunction with a
multidisciplinary cooperative breast cancer group
has provided an instrument for monitoring commu-
nity breast cancer standards and for conducting a
large series of randomised trials [2]. These initiatives
have significantly contributed to an improvement of
the prognosis in breast cancer [3] and have become a
model for the construction of multidisciplinary
groups within cancers.

Today the clinical database of the DBCG includes
three parts. The central part concerns patients with
invasive breast cancer. The other parts concern
patients with in situ carcinomas and of hereditary

breast cancer. Here we provide a status for the
original database of invasive breast cancer and
summarizes the other aspects of the registry.

Material and methods

The Danish Breast Cancer Cooperative Group
(DBCG) was initiated by the Danish Surgical
Society in 1976 and has since 1977 prepared guide-
lines for diagnostic and therapeutic procedures in
primary invasive breast cancer later supplemented
with guidelines for iz sizu carcinomas and hereditary
breast cancer on a nationwide basis in Denmark [2].
Individual patient data of demographic and histo-
pathological variables, therapeutic interventions and
follow-up has been reported to the DBCG registry
by the use of standardized forms. All Danish units
involved in the diagnosis and treatment of breast
cancer have contributed to the clinical database.
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From the DBCG 89 programme patients gave their
written informed consent to be registered in the
DBCG database.

The reported histopatological data included his-
tological type according to WHO, tumour size,
examination of tumour margins, invasion into skin
or deep resection line, malignancy grade, number of
nodes examined, hereof tumour positive, vascular
invasion, oestrogen (ER) and/or progesterone (PgR)
status, HER?2 status (from 2002) and TOP2A status
(from 2007). Additional analysis and definitions are
described in details elsewhere [3,4]. The data of
therapeutic interventions included type of surgery
(mastectomy or breast conserving surgery), radio-
therapy (target, dose, number of fractions), systemic
therapy (type, doses, duration), haematological toxi-
cities and other adverse events, and the results of the
follow-up studies. A total number of 30000 patients
are currently on treatment or in control. Annually
approximately 1.5 mio variables are registered on 54
different forms.

Definition of risk groups

Throughout the DBCG programmes, DBCG 77,
82, 89, 99, 01, 04 and 07 patients were allocated,
according to prognostic factors, to a low-risk group
and a high-risk group.

The prognostic factors, defining the risk groups,
evolved step by step as shown in Table I. Allocation
to the low-risk group required, in all programmes,
node negativity and a tumour size of maximum 5 cm
in programmes 77, 82 and 89, and 2 cm in the
subsequent programmes. In addition, invasion to
skin or chest wall/deep resection line excluded
patients from the low-risk group in the first two
programmes (77 and 82). Malignancy grade of
ductal carcinomas was added as a selection criteria
in pre-menopausal patients in DBCG 89 and in

Table I. Definition of low-risk groups in DBCG programmes.
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postmenopausal patients as well in the DBCG 99
programme, with grade I tumours (and non-ductal
carcinomas) being allocated to the low-risk group
and ductal carcinomas grade II-III to the high-risk
group. Receptor status was used as selection criteria
from DBCG 99 and onwards. Receptor positivity
(ER and PgR both positive, or one positive, and the
other unknown), and receptor unknown (both un-
known) status led to allocation to the low-risk group.
From the DBCG 01 programme age was added as
selection criteria. Thus age 35 years or younger was
considered a high-risk factor. In the subsequent
DBCG 07 programme, positive HER2 status as
well as abnormal TOP2A status has been added to
the high-risk criteria.

From the DBCG 89 programme receptor status
and, from the DBCG 04 programme in addition
HER?2 status have been used as predictive factors.
In the DBCG 07 programme abnormal TOP2A
status will be used to select patients to treatment
with anthracyclines.

Definition of menopausal status

In the DBCG 77 and 82 programmes patients were
defined postmenopausal if menostasia for more than
5 years, or prior hysterectomy or bilateral oophor-
ectomy and 55 years or older, or menstruation
during cyclic hormonal therapy and 55 years or
older. All other were patients defined pre-menopau-
sal.

In the DBCG 89 programme patients were
defined postmenopausal if menostasia for 12 or
more months, or prior bilateral oophorectomy or
prior hysterectomy, or menstruation on cyclic hor-
monal therapy and 50 years or more. All other
patients were defined pre-menopausal.

In the DBCG 99 programme patients were
defined postmenopausal if menostasia for 12 or

Risk factor DBCG 77 DBCG 82 DBCG 89 DBCG 99 DBCG 01 DBCG 04 DBCG 07
Nodes Negative Negative Negative Negative Negative Negative Negative
Tumour size <5cm <5cm <5cm <2cm <2cm <2cm <2cm
Histology and Grade 1 Grade I Grade 1 Grade I Grade I
grade if ductal* if ductal if ductal if ductal if ductal
Grade I-II
if lobular
ER and PgR Positive/ Positive/ Positive/ Positive/
status unknown unknown unknown unknown’
Age >35 years >35 years >35 years
HER?2 status Negative/
unknown
TOP2A status Normal/unknown

*Pre-menopausal only.
"Not including medullary carcinomas.
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more months, or prior bilateral oophorectomy or
prior hysterectomy, or menstruation on cyclic hor-
monal therapy and 55 years or more. In this
programme perimenopausal status was introduced
defined by menostasia for 2-12 months, or prior
hysterectomy or menstruation on hormonal replace-
ment therapy and age 50-54 years. All other were
patients defined pre-menopausal.

In the DBCG 01, 04 and 07 programmes defini-
tions were similar to those in the DBCG 99
programme with the exception that perimenopausal
status was included in the pre-menopausal status.

Surgery

Mastectomy was the primary surgical procedure
used in the vast majority of patients until the
demonstration, in the DBCG TM trial, conducted
as part of the DBCG 82 programme, of similar
outcome with mastectomy and breast conserving
surgery (BCS) plus irradiation against the residual
breast in patients otherwise eligible for BCS [5].
Since then an increasing proportion of patients had
BCS as shown later in this paper. The primary
surgical procedure was associated with axillary dis-
section at level I-II. The recommended number of
examined lymph nodes increased with time. Initially
it was recommended to remove five lymph nodes
and it was demanded to examine at least one. From
the 89 programme the requirement became
strengthened and ended up demanding removal of
at least 4, but preferably 10 lymph nodes, and this
was further extended in 1994. Hereafter the mini-
mum requirement was at least 10 removed lymph
nodes. Since the introduction of the sentinel node
technique from 2002 [6] axillary dissection was
limited to node positive cases and cases not eligible
for this technique.

Radiotherapy

The target for radiotherapy following BCS includes
the residual breast. In the DBCG 82 programme the
median absorbed dose was 50 Gy/25 fractions over 5
weeks followed by 10-24 Gy/5-12 fractions over 1-2
weeks to the tumour bed. From the DBCG 89
programme the dose has been 48 Gy/24 fractions
over 5 weeks followed by 10-16 Gy/5-8 fractions
over 1 week. In all cases the treatment has been with
high-voltage equipment. In addition, node positive
patients received radiotherapy against the regional
nodes, as described for post-mastectomy irradiation
below.

Following mastectomy all high-risk patients re-
ceived radiotherapy against the chest wall and
regional lymph nodes (supraclavicular, infraclavicu-

lar and axillary) in the DBCG 77 programme. Most
patients were treated with high-voltage equipment to
a minimum dose of 41 Gy/22 fractions over 5 weeks
or 36 Gy/12 fractions over 6 weeks. Approximately
15% of the patients were treated with low-voltage
equipment with a dose of 36 Gy/20 fractions over
4 weeks.

In the DBCG 82 programme the target for the
post-mastectomy irradiation included chest wall and
regional nodes (supraclavicular, infraclavicular, ax-
illary and parasternal). The recommended median
absorbed dose was either 50 Gy/25 fractions over
5 weeks or 48 Gy/22 fractions over 5 weeks. During
this period only 8% of the patients were treated with
low-voltage equipment as described in the DBCG 77
programme above. The group of patients having
irradiation was those high-risk patients randomised
to arm 1 in the DBCG 82B and 82C trials (Table II).

From the DBCG 89 programme all post-mastect-
omy irradiation was given using high voltage equip-
ment against the chest wall and/or regional nodes, as
in the 82 programme, with a recommended median
absorbed dose of 48 Gy/24 fractions over 5 weeks. In
the DBCG 89 programme all patients with invasion
of the deep resection line had irradiation against the
chest wall. According to the availability of data from
the previous DBCG 82B and 82C trials, the
recommendations for radiotherapy against the re-
gional nodes changed. Before January 95 they
included patients aged 45 years or younger with
4 or more positive axillary nodes, since these patients
were the only subgroup which at that time showed a
significant survival benefit of postmastectomy irra-
diation. After January 95 they included pre-meno-
pausal patients with any number of positive axillary
nodes or a tumour larger than 5cm. However the
axilla was not included in the target if node positivity
and 10 or more nodes had been removed or if node
negativity and at least 4 nodes had been removed.

In the DBCG 99 and subsequent programmes
recommendations for post operative irradiation in-
cluded all pre-menopausal and postmenopausal
women less than 70 years as described for the
DBCG 89 programme since January 1995. In high
risk patients above that age was adjuvant irradiation
based on an individual decision.

As concerns the timing of chemotherapy and
radiotherapy these two modalities were used simul-
taneously in the DBCG 77. In the DBCG
82 programme the chemotherapy was temporary
interrupted, and in the DBCG 89 programme,
treatment with metotrexate and fluorouracil were
avoided during radiotherapy. From the DBCG 99
programme generally (if not otherwise indicated)
radiotherapy was given after the completion of
chemotherapy. This was however first implemented
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Table II. Adjuvant systemic therapy in high-risk patients in the DBCG programmes.

DBCG Menopausal status,
programme Upper age limit receptor status Standard treatment Clinical trials
DBCG 77 None Pre None DBCG 77B
Post None DBCG 77C
DBCG 82 69 years Pre CMF DBCG 82B
Post Tam, 1 DBCG 82C
DBCG 89 74 years Pre, rec. pos. CMF or ovarian ablation DBCG 89B
Pre, rec. neg./unknown CMF DBCG 89C
Post, rec. pos./unknown Tam, 1 (from 01.97 Tam, 5) DBCG 89D
Post, rec. neg., <70 years CMF
DBCG 99 74 years Pre, rec. pos. CMF or ovarian ablation BIG 1-98
(from 03.99 CEF +Tam, 5) IES
Pre, rec. neg./unknown CEF TAX 315
Peri, rec. pos./unknown Tam, 5 (from 09.99 CEF +Tam, 5) SBG 2001
Peri, rec. neg. CMF (from 09.99 CEF)
Post, rec. pos./unknown Tam, 5
Post, rec. neg., <70 years CMF
DBCG 01 None Pre, rec. pos./unknown CEF +Tam, 5 BIG 1-98
Pre, rec. neg. CEF IES
Post, rec. pos./unknown Tam, 5 TAX 315
Post, rec. neg., <70 years CEF SBG 2001
HERA
DBCG 04 None Pre, rec. pos./unknown CEF*+Tam, 5 HERA
Pre, rec. neg. CEF* FEM 345 D
Post, rec. pos./unknown Tam, 5 (from 06.04 AI after Tam, 2-5) FACE
Post, rec. neg., <70 years CEF*
DBCG 07 None Pre, rec. pos./ unknown EC, 3* »Doc, 3+Tam, 5 FACE
Pre/post, rec. neg. EC, 3* -»Doc, 3 ALTTO
Post, rec. pos./ unknown, EC, 3* »Doc, 3 +sequential Tam-Al READ
<60 years TEACH
Post, rec. pos./unknown, Sequential Tam-Al
>60 years

*Trastuzumab after chemotherapy if HER2 pos. (from 01.06).

in 2001, and at the same time was the number of
chemotherapy cycles (CEF or CMF) reduced from
nine to seven.

Additional details about the radiotherapy are given
elsewhere [7-9].

Patient follow-up

The recommended follow-up included visits every
3-6 months during the first 5 years an hereafter
annually for 5 years or until recurrence. The visits
included physical examination and additional inves-
tigations as indicated. The patients went off study in
case of an event including loco-regional or distant
recurrence, contra-lateral breast cancer, other malig-
nancy or inter-current death. All patients were
followed for survival by linkage to the Danish Civil
Registration System.

Systemic trearment, low-risk patients

Throughout the period patients allocated to the low-
risk group received no systemic therapy but had local

therapy only; surgery and, if BCS, radiation against
the residual breast.

Systemic treatment, high-risk patients

In the DBCG 77 programme the recommended
standard adjuvant therapy was post-mastectomy
irradiation only (Table II). The DBCG 77 pro-
gramme included 2 randomised trials (DBCG 77B
and 77C). All patients had post-mastectomy radio-
therapy. Pre-menopausal patients (77B) were rando-
mised to control or levamisole (2.5 mg/kg orally day
1+ 2, weekly times 48) or cyclophosfamide (130 mg/
m? orally days 1-14 every 4 weeks times 12) or CMF
(cyclophosfamide 80 mg/m? orally days 1-14 every
4 weeks times 12, metotrexate 30 mg iv. days 1 and 8
every 4 weeks times 12, fluorouracil 500 mg iv. days
1 and 8 every 4 weeks times 12). Postmenopausal
patients (77C) were randomised to control or to
levamisole (as in 77B) or tamoxifen, 30 mg per day,
for 1 year. Both trials were activated October 1977
and closed December 1982. However, the levami-
sole arms were closed, and treatment discontinued,
December 1979 due to considerable toxicity and
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early increased rate of recurrence [10], and in
DBCG 77B the radiotherapy only arm was closed
January 1981 due to poorer outcome compared to
the 2 chemotherapy arms. The DBCG 77B and 77C
trials included 1144 and 1930 patients respectively.
Data have been published and demonstrated super-
ior outcome with chemotherapy and tamoxifen
respectively [11,12].

In the DBCG 82 programme the recommended
adjuvant standard treatment was radiotherapy plus
CMF (600, 40, 600 mg/m? iv. day 1 every 4 weeks
times 9) in pre-menopausal patients and tamoxifen,
30 mg daily for 1 year, in postmenopausal patients less
than 70 years of age (Table II). The DBCG 82
programme included 2 clinical trials, the DBCG
82B and DBCG 82C, who analysed the effect of
avoiding radiotherapy in patients offered systemic
therapy with CMF (pre-menopausal) or tamoxifen
(postmenopausal). In addition these trials analysed
the benefit of adding tamoxifen to CMF in pre-
menopausal patients, and of adding CMF to tamox-
ifen in postmenopausal women less than 70 years of
age. Doses and duration of chemotherapy and tamox-
ifen was similar to those used in the standard
treatments. CMF and tamoxifen were administered
simultaneously. The 2 trials were activated October
1982 and closed February 1990, however randomisa-
tion to the CMF +tamoxifen combination in DBCG
82B was terminated June 1986 due to higher early
rate of mortality with the combination. Trial DBCG
82B included a total of 2028 patients and trial 82C
2030 patients. In both trials a benefit in terms of local
and distant control was observed with the addition of
radiotherapy [13—-17]. In trial DBCG 82B an updated
analysis showed no significant benefit of adding
tamoxifen to CMF [18]. In the DBCG 82TM trial
of mastectomy versus BCS, conducted as part of the
DBCG 82 programme, high-risk patients were all
allocated to receive the combined adjuvant therapy,
i.e. radiotherapy plus CMF or radiotherapy plus
tamoxifen in pre-menopausal and postmenopausal
patients respectively [5].

In the DBCG 89 programme the recommended
standard adjuvant treatment appears from Table II.
The recommendation of tamoxifen 30 mg per day
for 1 year in postmenopausal patients with receptor
positive or unknown tumours was changed, from
January 1997, to the duration of 5 years. CMF and
CEF (cyclophosfamide, epirubicin, fluorouracil)
were administered as 9 three-weekly cycles at 600,
40 and 600 mg/m? and 600, 60 and 600 mg/m>
respectively. The DBCG 89 programme included
3 clinical trials, conducted in centres in Denmark
and with contribution from centres in Sweden, The
Netherlands and Iceland. DBCG 89B randomised
pre-menopausal patients with node positive, recep-

tor positive tumours to CMF (schedules as standard
treatment) or to ovarian ablation by irradiation (15
Gy/5 fractions) or surgery. The trial was activated
January 1990 and closed June 1998. A total of 762
patients were randomised, hereof 230 from Sweden
and The Netherlands. Similar outcome was ob-
served with the 2 regimes [19]. DBCG 89C rando-
mised postmenopausal patients less than 75 years
with node positive, receptor positive or unknown
tumours to tamoxifen 1 year versus 2 years versus
tamoxifen 6 months followed by megestrol-acetate
160 mg daily for another 6 months. The trial was
activated January 1990. When the pre-planned
sample size was reached in December 1994 it was
decided to continue randomization to tamoxifen 1
versus 2 year. Randomisation to the sequential
treatment arm was not extended due to increased
toxicity and no evidence of superiority compared to
tamoxifen alone. One thousand six hundred and
fifteen patients were randomised in arms 1-3 and
further 703 patients in arms 1-2, and a recent
analysis demonstrated similar outcome with the
3 regimes [20]. DBCG 89D randomised pre-meno-
pausal patients with receptor negative or unknown
tumours and postmenopausal patients less than
70 years with receptor negative tumours and in
addition pre-menopausal patients with ductal carci-
nomas malignancy grade II-III to 9 cycles of CMF or
CEF (schedules as standard treatment) or to the
same regimes plus pamidronate, 150 mg twice daily
for 4 years. The CMF versus CEF comparison was
activated December 1989 and closed June 1998. A
total of 1224 patients, hereof 244 from Sweden and
Iceland, were randomised and superiority of CEF in
terms of recurrence rate and survival was observed
[21]. A subsequent translational analysis demon-
strated that the superiority of CEF over CMF was
limited to patients with abnormal TOP2A [22]. The
chemotherapy versus chemotherapy+pamidronate
part of the study was activated July 1990 and closed
January 1996 due to a lower than expected rate of
bone recurrences and reports of severe gastrointest-
inal adverse events from trials in osteoporosis. This
part of the trial randomised a total of 953 patients,
hereof from Sweden and Iceland 205 patients, and
a recent analysis has demonstrated no benefit, in
terms of reduction in risk of bone metastases, with
the addition of pamidronate, and gastrointestinal
toxicity was not observed more frequently in the
pamidronate group [23].

The standard recommended adjuvant treatments
in the DBCG 99 programme according to meno-
pausal status and receptor status is shown in
Table II. The chemotherapy regimes included 9
cycles of CMF (600, 40, 600 mg/m?® iv. every
3 weeks) or CEF (600, 60, 600 mg/m? iv. every



3 weeks) and the endocrine therapy included ovarian
ablation or tamoxifen given for 5 years. As part of
the DBCG 99 programme DBCG participated in
4 international trials as shown in Table II. These
trials are briefly summarised below.

The standard treatments in the DBCG 01 and 04
programmes according to menopausal status and
receptor status are very similar (Table II). Che-
motherapy includes 7-9 cycles of CMF (600, 40,
600 mg/m? iv. every 3 weeks) or CEF (600, 60, 600
mg/m? iv. every 3 weeks) and the endocrine therapy
includes tamoxifen given for 5 years. From June
2004 aromatase inhibitor were introduced for post-
menopausal women who had completed 2—3 years of
tamoxifen (sequential tamoxifen-aromatase inhibi-
tor) or 4-5 years of tamoxifen (extended aromatase
inhibitor). From January 2006 trastuzumab, three
weekly for 1 year, was offered after chemotherapy to
patients with HER2 positive tumours.

In the DBCG 07 programme standard treatment
for patients younger than 60 years with receptor
positive or unknown tumours was chemotherapy
plus endocrine therapy. The chemotherapy is 3
three-weekly cycles of EC (600, 90 mg/m?) followed
by 3 three-weekly cycles of docetaxel (100 mg/m?).
The endocrine therapy is 5 years of tamoxifen in pre-
menopausal and sequential tamoxifen-aromatase
inhibitor in postmenopausal patients. Pre- and post-
menopausal patients with receptor negative tumours
and postmenopausal women 60 years or older with
receptor positive or unknown tumours are offered
chemotherapy and endocrine therapy respectively.

During the programmes 2001 to 2007 DBCG
participated in international trials and conducted
and planned another 2 national trials. These are
shown in Table II and are briefly summarized below.

International clinical trials

BIG 1-98. The BIG 1-98 (Breast International
Group) was a randomised double blind trial in
postmenopausal patients with receptor positive tu-
mours, comparing four endocrine therapy options:
1) monotherapy with tamoxifen, 20 mg daily, for
5 years; 2) monotherapy with letrozole, 2.5 mg daily,
for 5 years; 3) sequential administration of tamoxifen
for 2 years followed by letrozole for 2 years;
4) sequential letrozole for 2 years followed by
tamoxifen for 3 years. Prior adjuvant chemotherapy
was administered according to local/national guide-
lines. From March 1998 to May 2003 8010 patients
entered the trial, hereof from Denmark 1396. The
primary core-analysis with 25.8 months median
follow-up demonstrated a significant reduction in
the risk of event in patients treated with letrozole
compared to tamoxifen [24].
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The IES-study. This Intergroup Exemestane Study
recruited postmenopausal women previously diag-
nosed with a receptor positive or unknown breast
cancer, who had received adequate local and adju-
vant systemic therapy (including tamoxifen and
chemotherapy if indicated). Women who remained
free of disease on tamoxifen after 2-3 years were
randomised to switch to exemestane 25 mg daily or
to continue tamoxifen 20 or 30 mg (Denmark) per
day for the remainder of 5 years endocrine treat-
ment. Between 1998 and 2003 4704 patients were
randomised, hereof from Denmark 136. After a
median follow-up of 30.6 months a significant
benefit in disease-free survival was reported in favour
of exemestane [25].

BIG 02-98. The BIG 02-98 (Breast International
Group) trial recruited patients 70 years or younger
with node positive breast cancer who were rando-
mised to one of four treatments: 1) sequential
control (4 cycles of doxorubicin 75 mg/m> every
3 weeks, followed by 3 cycles of CMF); 2) con-
current control (4 cycles of doxorubicin 60 mg/m?
plus cyclophosfamide 600 mg/ m? every 3 weeks
followed by 3 cycles of CMF); 3) sequential doc-
etaxel (3 cycles of doxorubicin 75 mg/m? every
3 weeks followed by 3 cycles of docetaxel 100 mg/
m? every 3 weeks followed by 3 cycles of CMF);
4) concurrent docetaxel (4 cycles of doxorubicin
50 mg/m®+docetaxel 75 mg/m? every 3 weeks,
followed by 3 cycles of CMF). In all arms CMF
was given every 4 weeks as oral cyclophosfamide
100 mg/m? on days 1-14 and intravenous metotrex-
ate 40 mg/m?+fluorouracil 600 mg/m? on days 1
and 8. If oral cyclophosfamide could not be tolerated
a switch to intravenous cyclophosfamide 600 mg/m?>
on days 1 and 8 was allowed. Following chemother-
apy patients got 5 years of endocrine therapy when
indicated. From June 1998 to January 2001 2890
patients entered the study, hereof from Denmark
156. At 5 years, treatment with docetaxel resulted in
an improvement of disease-free survival of border-
line statistical significance compared with control
treatment. However, disease-free survival in the
sequential docetaxel arm was better than in con-
current docetaxel arm and in the sequential control
arm [26].

SBG 2001. This study, conducted within the frames
of Scandinavian Breast Cancer Group (SBG) in-
cluded high-risk patients, who received an initial
cycle of CEF (600, 60 and 600 mg/m? =CEF level
I). Haematological toxicity was carefully assessed
following this initial cycle. Patients who experienced
leucopoenia grade 4-5 continued treatment with
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CEF level 1 (450, 45, 600 mg/m?). If leucopoenia
grade 3 patients continued treatment on level I.
If leucopoenia grade 2 patients were randomized
to further treatment with level I or II (600, 75,
900 mg/m?) and if grade 0-1 to further treatment
with level I or II (600, 90, 1200 mg/m?). The
patients received a total of 7 cycles three-weekly,
and hereafter 5 years of endocrine therapy when
indicated. From February 2001 to September 2003
a total of 1534 patients entered the trial, hereof from
Denmark 564. The first analysis of the efficacy data
is expected ultimo 2008.

HERA. The Herceptin Adjuvant BIG 0101 rando-
mised trial compared 1 year against 2 years of
trastuzumab given every 3 weeks with observation
in patients with HER2 positive breast cancer who
had completed loco-regional therapy and at least 4
cycles of neo-adjuvant or adjuvant chemotherapy.
When indicated patients received 5 years of endo-
crine therapy following discontinuation of che-
motherapy. From December 2001 to March 2005
5081 patients were enrolled in the study, hereof from
Denmark 133. At the first planned interim analysis
with a median follow-up of 1 year, a significantly
reduced risk of event was observed in the trastuzu-
mab group compared to the observation group [27].

NICE. This is a neo-adjuvant study organized by
DBCG and conducted in collaboration with centres
in Sweden and Norway. Eligibility to the trial
required the primary tumour to be at least 2 cm
and ER receptor negative. Patients were randomised
to receive EC (epirubicin at 90 mg/m?+ cyclophos-
famide at 600 mg/m? for 4 cycles) plus placebo or
EC plus gefitinib. The primary endpoint was com-
plete pathological response. A translational research
programme was pre-planned and frozen and paraffin
embedded tumour tissue was obtained at baseline
and if possible at definitive surgery. From October
2004 to January 2007 188 patients were randomised,
hereof from Denmark 126. The first efficacy analysis
is expected in 2008.

FACE. The Femara versus Anastrozole Clinical
Evaluation trial compared 5 years of letrozole,
2.5 mg daily, with 5 years of anastrozole, 1 mg daily,
in postmenopausal patients with receptor positive
and node positive disease. Prior chemotherapy was
allowed. From July 2005 to February 2008 a total
of 4115 patients entered the trial, hereof from
Denmark 269. Reports on early and late onset
adverse events are expected 2008/2009. The first

interim efficacy analysis is planned for 2009 and the
final efficacy analysis for 2012.

TEACH. The Tykerb Evaluation After Chemother-
apy trial compares 1 year of lapatinib against placebo
in patients with HER2 positive breast cancer.
Patients must have received prior adjuvant che-
motherapy containing CMF, an anthracycline or
a taxane and may continue to receive endocrine
therapy. Prior therapy with a HER2 or EGFR
inhibitor is not allowed. The first patient was
randomised August 2006 and 2370 patients have
since been enrolled, hereof 71 in Denmark. The
recruitment goal is 3300 randomised patients and is
expected to be reached in March 2008.

ALTTO. The international Adjuvant Lapatinib and/
or Trastuzumab Treatment Optimization study ana-
lyses the relative benefit, with lapatinib, trastuzu-
mab, their sequence and combination. Patients with
HER2 positive primary breast cancer are rando-
mised to one of the following four options: 1)
trastuzumab, iv. every 3 weeks for 1 year; 2) oral
lapatinib daily for 1 year; 3) trastuzumab, iv. every
7 days for a total of 12 weeks followed by oral
lapatinib to a total of 1 year; 4) treatment for 1 year
of with lapatinib daily plus three weekly trastuzu-
mab. Patients could be randomised following com-
pletion of prior adjuvant chemotherapy or
concurrently with taxanes after any anthracycline
based (neo-) adjuvant chemotherapy. Eight thou-
sand patients are planned to be enrolled within 3.8
years. The study was activated May 2007 and the
monthly accrual has increased steadily.

SOLE. The Study Of Letrozole Extension trial
includes patients with hormone receptor positive
tumours who remain free of disease following
4-6 years of endocrine therapy (tamoxifen and/or
aromatase inhibitor). Prior treatment with cytotoxic
agents or trastuzumab is allowed. Patients are
randomised to another 5 years treatment with
letrozole, administered continuously or intermit-
tently (9 month treatment followed by 3 months
break times 4, followed by 12 month treatment).
The primary endpoint is disease-free survival. The
trial was activated early 2008 and is planned to
accrue 4800 patients in 3 years. DBCG plans
participation during 2008.

National clinical trials

FEM 345D. This study conducted by DBCG
included postmenopausal women with receptor



positive, node positive or node negative high-risk
tumours to 5 years of letrozole versus the sequence
of 2 years of letrozole followed by 3 years of
tamoxifen. The primary objective of this study was
to closely monitor lipid- and bone metabolism
(markers in blood, bone mineral density). From
May 2005 to March 2006 267 patients entered the
trial. The first data are expected to be available late
2008.

DBCG 07-READ. The DBCG 07-READ (Rando-
mized trial of Epirubicin and cyclophosphamide
followed by docetaxel Against Docetaxel and cyclo-
phosphamide) is organized by DBCG. The trial
includes patients with TOP2A normal tumours in
patients otherwise eligible for chemotherapy accord-
ing to the standard guidelines (Table II). Patients are
randomised to either 3 cycles of EC (epirubicin
90 mg/m>, cyclophosfamide 600 mg/m?) followed
by 3 cycles of docetaxel (100 mg/m? every 3 weeks)
or to 6 cycles of the combination of CD (cyclophos-
famide 600 mg/m? docetaxel 75 mg/m? every
3 weeks). Primary aim of the study is to test the
hypothesis that a non-anthracycline combination is
superior to an anthracycline combination in patients
with TOP2A normal tumours. The study is planned
to be activated April 2008 and to enrol 1932 patients
in 3 years. DBCG invites international collaboration.

DBCG 07-REAL. The REAL (Randomised trial of
Endocrine therapy Against Loco-regional therapy
first) trial includes high-risk patients 60 years or
older with hormone receptor positive tumours >2
cm. Patients are randomised to either surgery first or
letrozole for 18 weeks before surgery. Following
primary surgery patients will receive 5 years of
adjuvant letrozole. Following preoperative letrozole
patients with clinical benefit will continue with
letrozole to a total of 5 years. Patients with progres-
sive disease during preoperative letrozole will after
surgery receive adjuvant chemotherapy with 3 cycles
of EC (epirubicin 90 mg/m? cyclophosfamide
600 mg/m?) followed by 3 cycles of docetaxel
(100 mg/m? every 3 weeks). The primary endpoint
is invasive disease-free survival. Frozen and paraffin
embedded tumour tissue is obtained at baseline and
if possible at definitive surgery following preopera-
tive letrozole. The study is planned to be activated
June 2008 and to enrol 1500 patients in 5 years.
DBCG invites international collaboration.

New radiotherapy trials. In addition to the studies
described above is a series of new trials under way
which explore in the possibilities of reducing the
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extend and time involved in postoperative radio-
therapy. This includes both a reduction of the
irradiated volume after breast conserving surgery,
so called partial breast irradiation, and a study of
the feasibility of using hypofraction i.e. fewer but
larger doses of irradiation per fraction. Both trials
will be designed as randomized phase II studies
using radiation induced morbidity as the primary
endpoint. Each trial will include 600 patients (300 in
each arm) and is planned to start in 2008.

Patients with ductal or lobular carcinoma in situ

From 1982 registration of in situ carcinoma was
added to the DBCG programme as an observational
study which included patients with histological
verified lobular (LCIS) or ductal (DCIS) carcinoma
in situ treated by BCS. From the 1989 programme
and onwards patients treated by mastectomy was
also included. The follow-up programme in the 82-
IS and 89-IS protocols consisted of annual clinical
examination and mammography every second year
for ten years. In 2004 the in situ protocol was
changed and differentiated recommendations for
treatment were launched based on the van Nuys
histological classification and distribution of the
lesion. Since, the standard treatment is BCS fol-
lowed by radiotherapy, although this is omitted in
small lesions up to 20 mm with van Nuys group I
histology and with 10 mm free margins. In case of
diffuse or very large lesions mastectomy with or
without immediate reconstruction is recommended.
From 2006 it is recommended to perform sentinel
lymph node biopsy in case of larger lesions especially
in conjunction with mastectomy.

There are 3228 patients registered in the database
with a primary lesion of carcinoma in situ (1982—
2006). Of these 35% are treated by mastectomy,
38% by BCS and radiotherapy and 27% biopsy only.
Four hundred and three patients (13.2%) have
developed invasive carcinoma and 73 of these have
died (2.2% of the whole cohort). A more detailed
presentation of the results from the  sizu protocols
is presented elsewhere in this issue [28].

Breast and ovarian cancer families

A steering committee was established by the DBCG
in 1997 and produced evidence-based guidelines
for genetic and clinical counselling of breast and
ovarian cancer families. In 1999 these guidelines
were implemented nationwide in Denmark and a
family registry, the Hereditary Breast and Ovarian
Cancer Registry (HBOC) was launched as an
extension to the clinical database of the DBCG.
The committee consists of a medical geneticist from
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each of the centres involved in genetic counselling of
breast and ovarian cancer families in Denmark, and
representatives from the specialities of breast sur-
gery, gynaecology, reconstructive surgery, radiology,
molecular biology and oncology.

The families are identified through genetic coun-
selling at one of the centres and each family is
assigned a unique family identifier by the DBCG.
Data is collected and whenever possible family
history of cancer is verified through the DBCG
registry, pathology reports, and hospital charts. The
pedigree is reviewed and the family is assigned to the
low, moderate or high-risk group by the DBCG
criteria. Testing for mutations in BRCAI1l and
BRCA? is offered to patients in the moderate and
high-risk groups. Family data and individual patient
data regarding risk reductive surgery, gynaecologic
and breast screening have been reported to the
DBCG by the use of standardized forms.

A total of 3121 breast and ovarian cancer families
were entered into the HBOC part of the DBCG
registry from 1999 through December 2006. Tho-
massen and colleagues present the results of muta-
tion screening in BRCA1 and BRCA2 elsewhere in
this issue [29].

Data-management
Data entry

The primary key of the database is the personal
identification number (CPR). This is a unique
10-digit number, which encodes date of birth and
sex of all individuals in Denmark.

The data entry module has been upgraded con-
tinuously since the beginning of the registry. Until
1990, paper data forms were send to the DBCG
office, recoded by the data-secretaries, punched on
cards, and computer processed once every month
using a batch programme written in the statistical
modelling language SAS. Online systems have been
in use since 1990, available only for secretaries at the
DBCG office. In the computerisation of data forms
double entry is used to minimize errors. A web-
based data entry has been introduced and allows
direct data entry and queries at the individual clinic.
The use of web-based data entry interface is
expanding rapidly and will gradually be made avail-
able for all clinical end-users.

Data validation

At entry, the on-line screens contain a validation of
individual variables. A date must be a valid date,
number variables must be within relevant range,
and codes must be valid. There is a test for missing
values, so that missing, zero and blank is not

confused. From the internet interface, end-users
can produce valid codes only.

The database receives updates and corrections on
a daily basis, by means of a batch programme. The
batch programme produces an error list regarding
discrepancies in the double entry, a cross-validation
report for data validations dependent on several
variables, and remainder lists covering for instance
missing flow sheets.

A reminder is send immediately if any important
prognostic parameter is missing, in order to deter-
mine the recommended treatment of the patient.
At some time intervals the database is controlled
for missing follow-up, e.g. if the periods since
last follow-up is more than expected then first and
second reminders are sent. If the data are still
missing the patients are regarded lost to follow-up.

Quality control

Completeness has been validated by linkage to The
Danish Cancer Registry and to the National Pathol-
ogy Registry (NPR).

In connection with analyses of the DBCG 82 and
DBCG 89 studies special validation has been con-
ducted. It includes new questionnaires and inspec-
tion of original patient records, as well as linkage to
the National Hospital Discharge Registry (NHDR).

Computer systems

The computing setup at DBCG consists of a number
of components: A logical data model, a physical
database, a data entry interface, service programmes
and analysis programmes.

Logical data model: This is a description of the
concepts and events recorded in the database and
their interrelations. The logical model of the DBCG
database has changed very little during its history.

Physical database: This is the data model as
implemented on an actual computer platform. Since
1995, DBCG has used a relational Oracle database
running on a UNIX platform hosted by UNI-C
(Danish Computing Centre for Education and
Research). The programming language in the data-
base is SQL. For analysis purposes, there is a mirror
of the Oracle database in SAS files. The SAS
database includes historically data.

Data entry interface: The data entry consists
of screen definitions and programming logic. The
logic takes care of screen dialogue part of the data
validation.

Service programmes: These are programmes run
at regular intervals with the purpose of validation. Of
critical importance to the maintenance of the data-
base is the batch programme running on a daily



basis. This programme transfers user records from a
temporary to a permanent state.

Analysis programmes: These are programmes
written by DBCG statisticians for analysis. Statistical
analysis is primarily performed by the statistical
software tool SAS.

Results

From 1977 through 2006 records from 81068
patients with malignant breast tumours was entered
into DBCG?s clinical database, and 77284 of these
patients were diagnosed with an invasive carcinoma
following BCS or mastectomy (Figure 1). A part
of the patients (N =23415) were ineligible to be
enrolled in the DBCG treatment programmes, and
53869 (70%) eligible patients were enrolled. Co-
morbidity and age were the main causes for non-
eligibility, while only 854 (1%) did not consent to
registration and 3099 (4%) were either not allocated
correctly or not treated according to DBCG’s guide-
lines (Figure 1). The upper age limit for patients to
be eligible to systemic treatment has differed from no
limit in DBCG 77 and DBCG 01-04 programmes,
69 years in DBCG 82 programme and 74 years in
DBCG 89 and 99 programmes (Table II), therefore
the subgroup of patients enrolled and being younger
than 70 years has been considered to illustrate the
patient characteristics over time (n =47359).

The proportion of patients enrolled increased
steadily from 65% in the 77 programme to 81% in
the 04 programme (Table III). In the 77, 82 and 89
programmes half of the enrolled patients were
allocated to the low-risk group, and this fraction
was reduced to approximately 20% in following
programmes in parallel with modifications of the
selection criteria. Among 32300 high-risk patients
15605 (48%) participated in a randomised trial.
Patients enrolled in the 77 and 82 programmes were
all randomised prior to information about the trials.
The fraction of high-risk patients enrolled in a
randomised trial have decreased from 58% in the
DBCG 89 programme to 20% in the DBCG 01
programme with a further decrease in the DBCG 04
programme.

The surgical procedure was almost exclusively
mastectomy in the 1977 programme. Seven percent
of the patients in the 1982 programme received a
BCS and this fraction steadily increased to 49% in
the 2004 programme (Table IV). Table IV contains
all patients diagnosed with invasive breast cancer
while Table V is restricted to patients enrolled in the
DBCG programmes with an upper age limit of less
than 70 years. The 77 and 82 programmes enrolled a
higher proportion of patients 44 years and younger
compared to later programmes (Table V). Tumour
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size decreased steadily from programme to pro-
gramme, while the proportion of patients with lymph
node positive disease is less distinctive. The differ-
ence observed in number of lymph nodes visualized
is in part reflecting the introduction of sentinel node
technique.

More details about the changes according to time
as concerns surgery, age, tumour size, number of
examined and positive nodes, malignancy grade, and
receptor status are presented elsewhere in this issue

[3].

Qualiry control

A past comparison [30] of cases reported during the
period 1979-1994 to DBCG and to The Danish
Cancer Registry, which is considered to have a close
to complete reporting of all cases, demonstrated a
missing reporting to DBCG of approximately 20%
of cases in the beginning of the period decreasing to
approximately 10% of the cases in 1994. In addition,
the vast majority of missing cases were elderly
women over 70 years. Validation by linkage to the
National Pathology Registry (NPR) was done in
2004 covering 1999-2004. In the group aged 18-69
years, approximately 3% of the cases were missing in
the DBCG, 8% for patients diagnosed at 70-79
years of age, and 18% for the group of 80 years or
older. Also, the NPR was not complete to the
DBCG database. A new comparison in 2006 showed
the same tendency (Figure 2).

Data quality and completeness was investigated in
patients diagnosed between 1983 and 1989 in one
county (n=1765) comparing DBCG recordings
with a complete population-based database holding
detailed information on patient characteristics, treat-
ment and outcome [31]. The DBGC hold high-
quality data for the patients registered (83%),
however, a substantial subset of patients (17%)
were not recorded to DBCG, and for those the stage
distribution was poorer and the life expectation was
lower. When considering only patients <70 years of
age, there was no significant difference in overall
survival between the population-based cohort and
the patients notified in DBCG.

Follow-up data have been validated in different
settings. For 4455 patients included in DBCG
82B and DBCG 82C, off-study data were validated
by reviewing the patient’s records [32]. Both type
of recurrence and time to event were due to
inconsistencies. Incorrect data were observed in
16% of the cases. The amount of inconsistencies
did not significantly influence the disease-free survi-
val, with Kaplan-Meier estimates at 5 years at 49.9%
and 49.4%, respectively.
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Patients recorded 1977-2006.
N = 81068

Patients with other diagnosis than
breast cancer:
252 Sarkoma/phyllodes
82 Padget’s disease of the nipple
26 Fibroadenoma
N = 360

Patients with no surgery, biopsy only.
N = 3424

Patients diagnosed with breast
cancer, treated with curative
intended surgery,

BCS or mastectomy.

N = 77284

Patients ineligible to DBGC program
due to diagnose:
1159 Distant metastasis
1655 Previous malignancy
1337 Bilateral breast cancer
437 Other reasons
N = 4598

Patients ineligible to DBGC program for
systemic treatment:
11796 Contra indication due to
medical condition incl. age
168 Inflammatory breast cancer
1375 Surgery not according to
DBGC guidelines
854 Patient do not want to
participate
1724 Protocol violation
(misclassified or not treated
according to guidelines)
2900 unknown
N = 18817

Patients enrolled in DBCG
programmes, treated according to
guidelines.

N = 53869

Patients > 70 years.
N = 6510

Patients enrolled in DBGC
programmes, age < 70 year.
N = 47359

Figure 1. Recruitment of patients to the DBCG programmes 1977-2006.

In the DBCG 89D randomised trial comparing
CMF with CEF, all 980 patient records have been
reviewed. The results from the retrospective data
enquiry using specific forms were compared with the
original data collected prospectively. Information on

adjuvant treatment was concordant. Type of first
event (loco-regional recurrence, distant recurrence,
new malignancy, death) matched in 87% of the
cases, 7% had an event not recorded in the regular
follow-up, 1% of the events from regular follow-up
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Table III. Number of patients diagnosed with invasive breast cancer in the DBCG programmes, 1977-2006.
Non- High-risk High-risk
Registered  enrolled  Enrolled Low-risk High-risk Standard treat. In trials
DBCG programme N N N N (%)* N (%)* N (%)T N (%)T
DBCG 77 9486 3310 6176 3102 (50.2) 3074 (49.8) 0 - 3074 (100)
DBCG 82 15405 5996 9409 4954  (52.7) 4455  (47.3) 0 - 4455 (100)
DBCG 89 26440 8091 18349 9184 (50.1) 9165 (49.9) 3869 (42.2) 5296 (57.8)
DBCG 99 9306 2755 6551 1514  (23.1) 5037  (76.9) 3532 (70.1) 1505 (29.9)
DBCG 01 6736 1367 5369 1104 (20.6) 4265 (79.4) 3398 (79.7) 867 (20.3)
DBCG 04 9911 1896 8015 1711 (21.3) 6304 (78.7) 5896 (93.5) 408 (6.5)
Total 77284 23415 53869 21569 (40.0) 32300 (60.0) 16695 (51.7) 15605 (48.3)

*Percent of enrolled patients.
TPercent of high-risk patients.

were not found in the review and in 5% of the cases,
the type of first event were different. Comparing
disease-free survival estimated from the two data
sources showed no difference (p =0.81), with esti-
mates at 5 years at 60.0% and 59.2%, respectively,
following the regular follow-up and the review
[DBCG, non-published report].

A similar retrospective validation was performed
for patients enrolled (both randomised and non-
randomised) in the DBCG 89B programme, includ-
ing 1575 patients. Again, high agreement was found
in data concerning adjuvant treatment, and the
results on type of first event and time to first event
were in accordance with the above, finding 91% with
exact match, 7% and 1%, respectively, missing in
one of the cases, and 2% with non-matching type of
events [DBCG, non-published report].

The retrospective data validation in the DBCG
89C trial with 2322 randomised patients was done
differently, as queries were sent only for patients with
missing follow-up and for patients still on study
with no events recorded (13% of the patients). Thus,
this type of analysis does not validate the total
study population as concerns frequency and site of
metastases. The recorded time of follow-up was
extended for 150 patients (6%) resulting in updating
of observations during treatment for 54 patients
(2%), 78 additional observations of first event (3%),
and prolonged period without event for 18 patients
(1%), [DBCG, non-published report].

DBCG 89A programme including 9028 low-risk
patients was validated retrospectively by record
linkage to the National Hospital Discharge Registry
(NHDR), which contains information on all hospi-
talizations registered on the individual level, with
dates of admission and discharge, one or more
diagnoses per hospitalization and up to 6 operations
per diagnosis. Observations registered in NHDR
of malignant events were compared to the DBCG
register, and if the event was recorded in NHDR

only, the patient journal was reviewed. The data
validation resulted in the finding in 1280 previously
unrecorded recurrences and second primary can-
cers, however, the majority (N =929) related to
patients with premature discontinuation of control
(censuring). Reclassification before censuring con-
stituted 4.3% of the study population. The valida-
tion resulted in a significant decrease in disease-free
survival from 80 to 78% [33]. However, it should be
emphasized that using the NHDR as reference also
confers problems due to missing validation studies of
the quality of this database.

Other research activities

Aside from therapeutic development the scientific
committees of the DBCG have been focusing on
three main research themes.

Lifestyle factors have been at the centre of
DBCG’s scientific interest, both as a cause of breast
cancer and as an indicator of prognosis following the
diagnosis of breast cancer. Continuous efforts have
been aimed at unravelling the relative importance of
risk factors such as dietary, smoking, alcohol, socio-
economic status, and hormonal and reproductive
factors. The prognostic impact of body mass index
and pregnancy following breast cancer are among
the landmark research activities of the DBCG. Other
epidemiological research aspects include new pri-
mary malignancies and late toxicities (e.g. bone
fractures and heart diseases).

Molecular pathology and breast cancer genetics has
constantly been an area of research. DBCG very early
acquired a leading position regarding the clinical
usefulness of ER and PgR receptors, and has made
a large contribution to the standardization and quality
control of steroid receptors. The effort of the DBCG
to individualize treatment of breast cancer has more
recently been extended to chemotherapy, and in
particular development of TOP2A as a biomarker
for treatment with anthracyclines. The prognostic



Table IV. All patients diagnosed with invasive breast cancer in the DBCG database 1977-2006.

All patients DBCG 77 DBCG 82 DBCG 89 DBCG 99 DBCG 01 DBCG 04
N N (%) N (%) N (%) N (%) N (%) N (%)
All patients: 77284 9486 (100) 15405 (100) 26440 (100) 9306 (100) 6736 (100) 9911 (100)
Surgery:
BCS 16842 137 (1.4) 1071 (7.0) 5482 (20.7) 2622 (28.2) 2693 (40.0) 4837 (48.8)
Mastectomy 60442 9349 (98.6) 14334 (93.1) 20958 (79.3) 6684 (71.8) 4043 (60.0) 5074 (51.2)
Age*:
<34 year 1395 225 (2.4) 315 (2.0) 456 .7 152 (1.6) 101 (1.5) 146 1.5)
35-44 year 8204 1109 11.7) 2156 (14.0) 2635 (10.0) 820 (8.8) 592 (8.8) 892 (9.0)
45-54 year 17516 1954 (20.6) 3429 (22.3) 6472 (24.5) 2211 (23.8) 1463 (21.7) 1987 (20.1)
55-64 year 19844 2275 (24.0) 3750 (24.3) 6372 (24.1) 2537 (27.3) 1948 (28.9) 2962 (29.9)
65-74 year 17297 2265 (23.9) 3483 (22.6) 5965 (22.6) 1866 (20.1) 1497 (22.2) 2221 (22.4)
>75 year 13028 1658 (17.5) 2272 (14.8) 4540 (17.2) 1720 (18.5) 1135 (16.9) 1703 (17.2)
Tumour size:
00-10mm 10527 1004 (10.6) 2029 13.2) 3608 (13.7) 1378 (14.8) 1002 (14.9) 1506 (15.2)
11-20mm 28737 2366 (24.9) 5733 (37.2) 10143 (38.4) 3731 (40.1) 2751 (40.8) 4013 (40.5)
21-50mm 30995 4358 (45.9) 6150 (39.9) 10305 (39.0) 3642 (39.1) 2646 (39.3) 3894 (39.3)
> 50mm 4833 1118 (11.8) 1082 (7.0) 1522 (5.8) 428 (4.6) 283 (4.2) 400 (4.0)
Unknown 2192 640 (6.8) 411 .7 862 (3.3) 127 (1.4) 54 (0.8) 98 (1.0)
Lymph node examined':
0 4809 1126 (11.9) 905 (5.9) 1674 (6.3) 435 4.7) 289 (4.3) 380 (3.8)
1-3 9707 2395 (25.3) 2523 (16.4) 749 (2.8) 354 (3.8) 940 (14.0) 2746 27.7)
49 24094 4337 (45.7) 8910 (57.8) 8067 (30.5) 790 (8.5) 767 (11.4) 1223 (12.3)
>10 37750 1068 (11.3) 2885 (18.7) 15819 (59.8) 7719 (83.0) 4732 (70.3) 5527 (55.8)
Unknown 924 560 (5.9) 182 (1.2) 131 (0.5) 8 0.1) 8 0.1) 35 0.4)
Lymph node tumour pos.:
0 37736 4138 (43.6) 7782 (50.5) 13245 (50.1) 4706 (50.6) 3169 (47.1) 4696 (47.4)
1-3 20856 2396 (25.3) 4162 (27.0) 6709 (25.4) 2505 (26.9) 2011 (29.9) 3073 (31.0)
>4 12972 1266 (13.4) 2372 (15.4) 4682 7.7 1652 (17.8) 1259 (18.7) 1741 (17.6)
Unknown 5720 1686 (17.8) 1089 (7.1) 1804 (6.8) 443 (4.8) 297 (4.4) 401 (4.1
WHO-diagnosis:
Ductal 61628 7450 (78.5) 12469 (80.9) 20880 (79.0) 7394 (79.5) 5394 (80.1) 8041 (81.1)
Lobular 8042 435 (4.6) 1483 (9.69 3065 (11.6) 1190 (12.8) 819 (12.2) 1050 (10.6)
Mucinous 1891 249 (2.6) 372 (2.4) 627 (2.4 227 2.4 171 (2.5) 245 (2.5)
Medullary 1197 136 1.4) 334 (2.2) 446 1.7 125 (1.3) 73 1.1 83 (0.8)
Papillary 476 56 (0.6) 81 (0.5) 131 (0.5) 55 (0.6) 58 (0.9) 95 (1.0)
Tubular 1216 105 (1.1) 213 (1.4) 437 (1.7) 166 (1.8) 115 1.7 180 (1.8)
Other 868 91 (1.0) 190 (1.2) 279 1.1 102 1.1 77 1.1 129 (1.3)
Unclassified 1966 964 (10.2) 263 a.7 575 (2.2) 47 0.5) 29 0.4) 88 0.9)
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Table IV (Continued)

All patients DBCG 77 DBCG 82 DBCG 89 DBCG 99 DBCG 01 DBCG 04
N N (%) N (%) N (%) N (%) N (%) N (%)

All patients: 77284 9486 (100) 15405 (100) 26440 (100) 9306 (100) 6736 (100) 9911 (100)
Malignancy grade ductal:

I 19378 2340 (31.4) 3962 (31.8) 6998 (33.5) 2335 (31.6) 1528 (28.3) 2215 (27.6)

I 27785 3913 (52.5) 5920 (47.5) 8925 (42.7) 3059 (41.4) 2399 (44.5) 3569 (44.4)

joss 12724 1113 (14.9) 2101 (16.9) 4198 (20.1) 1814 (24.5) 1394 (25.8) 2104 (26.2)

Unknown 1741 84 1.1) 486 (3.9) 759 (3.6) 186 (2.5) 73 (1.4) 153 (1.9)
Receptor status’:

Negative 11990 568 (6.0) 1376 (8.9) 5211 (19.7) 1808 (19.4) 1245 (18.5) 1782 (18.0)

Positive 46799 2061 (21.7) 6259 (40.6) 17821 (67.4) 7157 (76.9) 5439 (80.8) 8062 (81.3)

Unknown 18495 6857 (72.3) 7770 (50.4) 3408 (12.9) 341 3.7 52 (0.8) 67 0.7)
HER2 status’:

Negative 5838 31 0.3) 179 (1.2) 705 2.7 417 4.5) 1267 (18.8) 3239 (32.7)

Positive 1913 7 0.1) 34 0.2) 208 (0.8) 190 (2.0) 513 (7.6) 961 9.7

Unknown 69533 9448 (99.6) 15192 (98.6) 25527 (96.6) 8699 (93.5) 4956 (73.6) 5711 (57.6)

*Upper age limit for patients to be eligible to systemic treatment was 69 years in DBCG 82 and 74 years in DBCG 89, 99.

"Number of lymph nodes removed (recommended/minimum requirement) in DBCG 77 and 82 programmes (4/1). In DBCG 89 programme (10/4), after 1994 minimum requirement was 10.
Sentinel node technique was introduced in 2002.

fReceptor status has been used as predictive factor since DBCG 89 programme and as prognostic factor since DBCG 99 programme.

SHER? status has been used as predictive factor since DBCG 04 programme.
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Table V. Patients <70 years with invasive breast cancer enrolled in the DBCG programmes, 1977-2006

All patients DBCG 77 DBCG 82 DBCG 89 DBCG 99 DBCG 01 DBCG 04
N N (%) N (%) N (%) N (%) N (%) N (%)
All patients: 47359 4835 (100) 9409 (100) 16367 (100) 5838 (100) 4468 (100) 6442 (100)
Surgery:
BCS 12614 0 - 637 (6.8) 4149 (25.4) 2061 (35.3) 2101 (47.0) 3666 (56.9)
Mastectomy 34745 4835 (100) 8772 (93.2) 12218 (74.7) 3777 (64.7) 2367 (53.0) 2776 (43.1)
Age*:
<34 year 1149 158 (3.3) 249 2.7 384 (2.4) 135 (2.3) 94 2.1 129 (2.0)
35-44 year 6947 802 (16.6) 1828 (19.4) 2239 (13.7) 718 (12.3) 551 (12.3) 809 (12.6)
45-54 year 14869 1410 (29.2) 2865 (30.5) 5528 (33.8) 1927 (33.0) 1342 (30.0) 1797 (27.9)
55-64 year 16711 1637 (33.9) 2987 (31.8) 5567 (34.0) 2218 (38.0) 1723 (38.6) 2579 (40.0)
65-69 year 7683 828 17.1) 1480 15.7) 2649 (16.2) 840 (14.4) 758 (17.0) 1128 (17.5)
Tumour size:
00-10mm 7627 614 12.7) 1424 15.1) 2666 (16.3) 1008 (17.3) 779 (17.4) 1136 (17.6)
11-20mm 18990 1387 (28.7) 3723 (39.6) 6715 (41.0) 2468 (42.3) 1913 (42.8) 2784 (43.2)
21-50mm 17740 2293 (47.4) 3586 (38.1) 5869 (35.9) 2087 (35.8) 1612 (36.1) 2293 (35.6)
>50mm 2247 477 9.9) 530 (5.6) 691 (4.2) 216 3.7 145 3.3) 188 2.9)
Unknown 755 64 (1.3) 146 (1.6) 426 (2.6) 59 (1.0) 19 (0.4) 41 (0.6)
Lymph node shown':
0 289 260 (5.4) 24 (0.3) 2 (0.0) 3 0.1) 0 - 0 -
1-3 5647 1359 (28.1) 1533 (16.3) 77 (0.5) 189 (3.2) 620 (13.9) 1869 (29.0)
4-9 15337 2559 (52.9) 5906 (62.8) 5226 (31.9) 385 (6.6) 469 (10.5) 792 12.3)
>10 26075 656 (13.6) 1943 (20.7) 11062 (67.6) 5261 (90.1) 3379 (75.6) 3774 (58.6)
Unknown 11 1 (0.0) 3 (0.0) 0 - 0 - 0 - 7 0.1)
Lymph node tumour pos.:
0 25703 2540 (52.5) 5304 (56.4) 9220 (56.3) 3125 (53.5) 2237 (50.1) 3277 (50.9)
1-3 13736 1352 (28.0) 2707 (28.8) 4450 (27.2) 1707 (29.2) 1412 (31.6) 2108 32.7)
>4 7627 682 (14.1) 1371 (14.6) 2695 (16.5) 1003 17.2) 819 (18.3) 1057 (16.4)
Unknown 293 261 (5.4) 27 (0.3) 2 (0.0) 3 0.1) 0 - 0 -
WHO-diagnosis:
Ductal 38835 4077 (84.3) 7782 (82.7) 13202 (80.7) 4740 (81.2) 3652 81.7) 5382 (83.6)
Lobular 4737 248 5.1) 885 9.4) 1816 11.1) 682 (11.7) 505 (11.3) 601 9.3)
Mucinous 799 104 2.2) 168 (1.8) 242 (1.5) 95 (1.6) 78 (1.8) 112 1.7
Medullary 901 90 (1.9) 244 (2.6) 342 2.1 97 a.7m 61 (1.4) 67 (1.0)
Papillary 224 27 (0.6) 29 (0.3) 57 0.4) 34 (0.6) 30 0.7) 47 0.7)
Tubular 891 48 (1.0) 151 (1.6) 336 2.1 127 (2.2) 89 (2.0) 140 (2.2)
Other 478 49 (1.0) 107 1.1) 160 (1.0) 50 (0.9) 45 (1.0) 67 (1.0)
Unclassified 494 192 (4.0) 43 (0.5) 212 (1.3) 13 (0.2) 8 (0.2) 26 (0.4)
Malignancy grade ductal:
1 12374 1241 (30.4) 2450 (31.5) 4603 (34.9) 1499 (31.6) 1069 (29.3) 1512 (28.1)

v 12 42[PV 'S 0TS



Table V (Continued)

All patients DBCG 77 DBCG 82 DBCG 89 DBCG 99 DBCG 01 DBCG 04
N N (%) N (%) N (%) N (%) N (%) N (%)

All patients: 47359 4835 (100) 9409 (100) 16367 (100) 5838 (100) 4468 (100) 6442 (100)

II 17051 2150 (52.7) 3632 (46.7) 5451 (41.3) 1913 (40.4) 1573 (43.1) 2332 (43.3)

I 8344 651 (16.0) 1389 (17.9) 2665 (20.2) 1231 (26.0) 964 (26.4) 1444 (26.8)

Unknown 1066 35 0.9) 311 (4.0) 483 3.7 97 2.1) 46 (1.3) 94 (1.8)
Receptor status®:

Negative 7972 338 (7.0) 888 9.4) 3467 (21.2) 1218 (20.9) 868 (19.4) 1193 (18.5)

Positive 28989 1087 (22.5) 3729 (39.6) 10939 (66.8) 4449 (76.2) 3567 (79.8) 5218 (81.0)

Unknown 10398 3410 (70.5) 4792 (50.9) 1961 (12.0) 717 (2.9) 33 0.7) 31 0.5)
HER?2 status’:

Negative 4438 23 (0.5) 148 (1.6) 587 (3.6) 325 (5.6) 1040 (23.3) 2315 (35.9)

Positive 1471 2 (0.0) 29 (0.3) 170 (1.0) 151 (2.6) 422 9.4) 697 (10.8)

Unknown 41450 4810 (99.5) 9232 (98.1) 15610 (95.4) 5362 (91.9) 3006 (67.3) 3430 (53.2)

*Note the last age group (65-69 years) is different from that in table 4 (age group 65-74 years).

"Number of lymph nodes removed (recommended/minimum requirement) in DBCG 77 and 82 programmes (4/1). In DBCG 89 programme (10/4), after 1994 minimum requirement was 10.
Sentinel node technique was introduced in 2002.

fReceptor status has been used as predictive factor since DBCG 89 programme and as prognostic factor since DBCG99 programme.

SHER? status has been used as predictive factor since DBCG 04 programme.
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Figure 2. Number of patients according to time, registered to
DBCG, the Danish Cancer Registry (CR) and the National
Pathology Registry (NPR).

properties of more than 70 biomarkers have been
assessed.

Imaging research focusing at earlier diagnosis and
improved staging of breast cancer is closely con-
nected to therapeutic development and has also
attained major awareness. A recent example being
the introduction of sentinel node biopsy while earlier
studies clarified that imaging not should be used as a
screening tool for distant recurrences.

We only provided a brief account of the research
activities within the DBCG, and must emphasize the
achievements only have been possible through the
collaboration with other research groups and institu-
tions primarily in Denmark. This short overview is
not comprehensive and considerable more informa-
tion about the research activities of the DBCG
can be obtained from the website of the DBCG
[www.dbcg.dK].

Discussion

A very high acceptance has been accomplished from
breast cancer patients as well as their physicians of
registration in DBCG’s nationwide clinical database.
In a 30 years period only 1% of patients has not
consented to have data about diagnostic procedures,
treatment and follow-up entered onto the registry.
Correspondingly, more than 95% of patients and
their physicians seem to have adhered to the
DBCG?’s clinical practice guidelines regarding sur-
gery and medical therapies. These figures are how-
ever subject to some uncertainty resulting from data
missing from a minority of patients with operable
breast cancer ranging from less than 5% of patients
younger than 70 years to less than 10% for patients
diagnosed at 70-79 years of age and less than 20%
for patients, 80 years or older.

Advanced age at diagnosis of breast cancer was
the single most common reason for non-entry into
the registry. Although the physicians throughout the
period were encouraged to register all new patients,
co-morbidities and, until 2000, the upper age limits
to offer control or treatment according to well
defined guidelines may explain that more than 10%
of patients 70 years or older are not registered in the
database. The latter is also supported by recent
finding of a close to complete registration when
compared with figures from the National Pathology
Registry. Reports have claimed that elderly patients
are less likely to receive the treatment recommended
by the guidelines [34-36], but the incomplete
registration of elderly patients in the past have
hampered our ability to substantiate whether this
also is the case within a Scandinavian health care
system. Elderly patients are typically underrepre-
sented in clinical trials but are probably as likely as
younger patients to participate if given the opportu-
nity [37]. From the beginning of this century age has
no longer been considered an exclusion criteria
concerning enrolment in DBCG programmes, and
the DBCG has recognized a need to develop clinical
trials that will facilitate participation of elderly
patients.

Recruitment of breast cancer patients to clinical
trials has persistently been a major goal of the
DBCG. A total of 15605 patients corresponding to
48% of all Danish high-risk breast cancer patients
diagnosed since 1977 have participated in a rando-
mised trial. This achievement is to our knowledge
unsurpassed, but has not been obtained without
difficulties.

The professional practice standard of informed
consent has continuously been improved since 1977,
and the long-lasting collaboration with ethical com-
mittees concerning several generations of rando-
mised trials has stimulated this process. The
patient’s rights to be informed about any randomised
trial conducted within Denmark has emerged as a
fundamental principle of veracity and this has major
implications for the comprehensiveness of the in-
formation patients receive today. The standards for
obtaining informed consent has evolved from oral
information without specific information concerning
randomization to shared decision-making following
detailed information, orally and in writing.

The decrease in the proportion of randomised
patients in the DBCG 04 programme is considered
to be temporary and generated by gab in-between
trials. The activation of two major trials, READ
and REAL, and DBCG?’s participation in the SOLE
trial will during 2008 increase patient’s opportunity
to participate in a clinical trial. Indeed, following
some reluctance among patients to participate in



randomised trials in the late 90’s as a result of past
public discussion about the format of the informed
consent patients interest to learn about and parti-
cipate in clinical trials seems to be increasing.

The establishment of the multidisciplinary breast
cancer group with its associated database has pro-
vided the opportunity to improve the quality of
the diagnostic and therapeutic aspects of breast
cancer and to run trials, national or in international
collaboration. The diagnostic and therapeutic guide-
lines set up by DBCG according to national and
international scientific evidence has insured early
introduction, on a nationwide basis, of new treat-
ment strategies and has significantly contributed to
the steady improvement of the prognosis in breast
cancer through the past 30 years [3]. The availability
of the clinical data in the database combined with
the availability of tumour tissue (paraffin embedded
from essentially all, fresh frozen tissue from approxi-
mately 25%) and the Danish legislation as concerns
examination of the tumour tissue has provided the
ideal conditions for translational research. Large
studies are ongoing with the aim to tailor the
therapeutic interventions. Also linkage between the
DBCG database and other registries offers the ideal
platform to run epidemiological studies. The com-
bined efforts of DBCG have also significantly con-
tributed to an improved knowledge of breast cancer
in both the primary and the secondary health care
and improved awareness about the disease in the
public.
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