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Randomization DBCG HYPO
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) Primary

) grade ≥2 breast induration 3 years post RT
) Secondary

) other RT-related morbidities
) body image scale
) patient satisfaction with therapy
) pattern of recurrences
) genetic risk profile for late RT-related morbidity
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Bartelink et al, JCO, 2007

No boost arm

Boost arm

Severe or moderate fibrosis



Statistical assumptions
Expected risk of grade 2+ breast induration 3 yr post RT 
using 50 Gy/25 fr estimated 10%

Accept 10% absolute difference between 50 Gy/25 fr and 
40 Gy/15 fr breast RT

80% power, one-sided test, 5% sign level and 5% yearly
drop out rate

Number needed: 338 patients with 3 yr follow up or 44 
eventsStrategy:
”Always room for one more” 
Moderate hypofractionation already routine in 
UK, Canada and NL
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Baseline data

8 Departments Accrual

Aarhus 838

Vejle 291

Odense 254

Aalborg 167

Dresden, Gustav Carus 173

Dresden, Friedrichstadt 74

Stavanger 76

Kristiandsand 10

Total 1883
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Conclusion
External beam forward planned IMRT whole breast irradiation based on 

40 Gy/15 fr is feasible

• Large breast volume is an independent risk factor for developing
breast induration 5 years post RT

• Use of boost, chemotherapy or hypofractionation have no impact on 
5-year breast induration

• Few recurrences, and not related to fractionation

Moderately hypofractionated whole breast RT has 
become the new DBCG standard to all patients treated
with breast only RT since 2014
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Background

• Risk of local recurrence low
• Most local recurrences appear in index quadrant (70-80%)
• Smaller treated volume



Aim of DBCG PBI trial
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Hypothesis
Patients operated with breast conservation for breast

cancer with low risk of recurrence can be treated with 
partial breast irradiation without experiencing more late
radiation-induced morbidity compared with whole
breast irradiation
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Similar to the UK IMPORT LOW Trial 

The DBCG RT Committee agreed upon that decision on new 

standard partial breast radiotherapy in Denmark should 

await data on local recurrence from the IMPORT LOW Trial 

(presented at EBCC, March 9, 2016)
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Breast cancer, ≥60 yr, 
breast conservation,
margin ≥2mm,
non-lobular type,
pT1, pN0, ER pos, 
HER2 neg, grade 1-2

Whole breast RT 
40 Gy / 15 fr

R

Partial breast RT 
40 Gy / 15 fr

Stratum: institution, endocrine treatment

(~ASTRO consensus)



Endpoints

! Primary
! grade ≥2 breast induration 3 years post RT

! Secondary 
! other RT-related morbidities
! body image scale
! patient satisfaction with therapy
! pattern of recurrences
! genetic risk profile for late RT-related morbidity
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Statistical assumptions

Bartelink et al, JCO, 2007

No boost arm

Boost arm
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CONSORT diagram

R
882

Whole 
breast

443

Partial 
breast

439
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Whole breast 
N=441

Partial breast 
N=434

Age Median (years, range) 66 (60-86) 66 (60-83)
Tumour size Median (mm, range) 10 (1-20) 10 (1-20)
Histology Ductal

Mucinous/Papillary/Tubular/other
Lobular

DCIS

382 (87%)
52 (12%)

4
3

379 (87%)
52 (12%)

2
1

Grade Ductal grade 1
Ductal grade 2

NA

223 (58%)
155 (41%)

4

225 (59%)
150 (40%)

4
Breast size Median cc (range) 664 (64-4257) 703 (72-2345)
Endocrine
therapy

No
Yes

190 (43%)
245 (56%)

186 (43%)
249 (57%)

Smoking At baseline
At 3 years

88 (20%)
46 (16%)

107 (25%)
54 (20%)

Charlson
comorbidity
(N=781)

0
1

>1

72%
23%
5%

80%
16%
4%

100% of patients/tumours were pN0, ER pos, HER2 neg and margin ≥2mm

No difference
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Whole breast % Partial 
breast

% P value

Baseline !"#$%&' ()* )*+, ('- ).+- 0.11

!"#$%&( (./ /)+* (,. .'+'

!"#$%&) (.) 32.6 ()- 29.4

!"#$%&/ )( 4.8 )0 5.7

Total -,' ./0 ./0

Year 1 !"#$%&' (0. /1+0 (-) ./+1 0.10

!"#$%&( (*/ .0+, (-( ./+.

!"#$%&) 10 15.4 .- 11.5

!"#$%&/ (' 2.4 1 1.4

Total -/* .)) .(,

Year 2 !"#$%&' (1, .-+' (-* 0/+- 0.11

!"#$%&( (.0 .(+, (.' /*+*

!"#$%&) /( 8.9 )( 6.0

!"#$%&/ 0 1.4 ( 0.3

Total 1** /.- /0(

Year 3 !"#$%&' ()1 .0+) (0/ 0,+0 0.02

!"#$%&( ()0 ..+- ** /,+)

!"#$%&) )1 9.3 (/ 4.9

!"#$%&/ ) 0.7 ( 0.4

Total 0.0 ),* )11
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2:palpable
3:clearly palpable, retraction of skin and fixation
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Breast induration
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HR: 0.55 (0.27-1.13)
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 (424 pts)

 WBI
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P = 0.08
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1)*%$.2
%

Grade 0 (poor) 4 1.2 1 0.3 3453

Grade 1 (fair) 21 6.1 22 6.5

Grade 2 (good) 188 6745 189 6847
Grade 3 (excellent) 130 129

9#+)$ 684 343 341

:%)(&8 Grade 0 (poor) 4 1.4 5 1.9 34;<

Grade 1 (fair) 17 6.1 11 4.1

Excellent/good 128 674= 136 6;43129 114

Grade 4 
(unanswered)

1 0.4 0 0

9#+)$ 545 279 266

Patient satisfaction with treated breast



Whole breast % Partial 
breast

% P value

Baselin
e

Grade 0 (poor) 4 1.2 6 1.8 0.94

Grade 1 (fair) 43 12.6 40 11.7

Grade 2 (good) 200 58.5 200 58.7

Grade 3 (excellent) 95 27.8 95 27.9

Total 683 342 341

Year 3 Grade 0 (poor) 7 2.5 6 2.2 0.81

Grade 1 (fair) 37 13.3 28 10.5

Grade 2 (good) 140 50.2 143 53.8

Grade 3 (excellent) 94 33.7 89 33.5

unanswered 1 0.4 0 0

Total 545 279 266

Patient satisfaction with 
treated vs untreated breast
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Recurrence, other malignancy and death

N Whole breast Partial breast
Local recurrence 6 2 LR# (1†) 4 LR£

Regional recurrence 2 0 2
Distant recurrence 4 1 (1†) 3 (3†)
Contralateral new primary 8 3 5
Other malignancy 34 14 (6†) 20 (5†)
Dead with no cancer 16 9 7
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Conclusion
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Dr. Chicotot, 1908

Radiotherapy of early breast cancer, 
status on the Skagen Trial 1

Danish Breast Cancer Group, DBCG
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• Null hypothesis: hypofractionated RT does not increase the risk of 
lympedema 3 yr after RT compared to normofractionated RT

• Lymphedema is ≥10% increased arm circumference 15 cm above / 10 
cm below olecranon

• Cross-sectional study in Aarhus, 2007-12, 277 pts (ALND, taxane, reg RT 
50 Gy) showed 10% with lymphedema median 3 yr FU*

• We expect 10% risk of lymphedema, accept a 5% increase, 80% power, 
1-sided test, 5% sign level, 5% yearly drop out rate, 3 yr accrual and 3 yr
follow up

• Thus we need 131 events or 1012 patients with 3 yr follow up
• Accrual continues until 131 events/1012 pts are followed for 3 yr
• Thus potential for >2000 pts included
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* Nielsen et al, Acta Oncol, 2017
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1) Brachiocephalic vein
2+7) Subclavian vessels
3+8) Axillary vessels
4) Internal jugular vein
5) External jugular vein
6) Brachiocephalic trunk
9) Common carotid artery
10) Vertebral artery

1
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www.ikonet.com
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Danish Breast Cancer Group, DBCG
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Rekruttering i DBCG HYPO, DBCG PBI & DBCG Skagen Trial 1

DBCG HYPO

DBCG PBI
DBCG Skagen Trial 1
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! The Skagen Trial 1 is active in 6 DK / 8 foreign depts
! France active with a copy trial since Sept 2016
! Australia/Finland expected to join us 2018
! The DBCG system for data storage is running
! QA of RT technique has been published including all depts: 

high QA

! In 3 years we will have the answer on the safety of 40/15
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• DBCG RT Natural trial, randomiseret studie
• DBCG RT Recon trial, randomiseret studie
• DCCC COR, internatmøde Sandbjerg Gods 18.-20. juni, 2018, mhp at 

skrive nationale studie-protokoller vedr det onkologiske hjerte (registrer 
dig på www.dccccor.dk)
• DBCG RT Nation study, 12.000 stråleplaner fra højrisiko-brystkræft
• DBCG RT DCIS study
• Knæk Cancer DCCC Stråleonkologi, 25 mio kr, DBCG RT Udvalg
• Knæk Cancer DCCC Senfølgecenter, 10 mio kr, DBCG RT Udvalg
• Genetisk risikoprofil for gavn af strålebehandling
• DBCG RT IMN-2 study
• DBCG Proton trials, starter med fase II mhp at lede til fase III trial
• Opretholde fokus på komplet indberetning til DBCG databasen
• Deltage i randomiseret studie med behandling af stråleinduceret fibrose
• Introducere shared decision making gennem evidensgenererende studie
• QA på RT i DBCG RT Recon trial
• -og meget mere
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Sponsored by the Danish Cancer Society, CIRRO (Centre for 
Interventional Research in Radiation Oncology) and Breast 
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