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1.0 BACKGROUND

The pupose of this trial is to investigate differences in local recurrences between patrtial
breast irradiation versus no irradiation for women operated with breast conservation for relatively low
risk early breast cancePartal breast irradiation using extetnaeam technique and0 Gy in 15
fractions has been DBCG standard since April 20%& primary endpoint in the trial is invasive local
recurrence in the operated breast, and secondary endpoints are morbidities.

The hypothesis is that women operated Witkast conservation for an early breast cancer
with low risk of recurrence can omit partial breast irradiation without an unacceptable increase in the
risk of local recurrencdt is estimatedhat the risk of invasive local recurrence vioié around theasne
level as the risk of developing a newvasive contralateral breast cancer.

Partial breast irradiation can be provided with several techniques inclindgngtitial or
intracavitry brachyherapy (pre-, pert or postoperatié) as well as using exteah beam radiation
therayy (RT) with different doses, dose per fraction and overall treatment time. In common is that
technical issues and cosmetic results on short term are relatively well documented, whilstniong
documentation on recurrences and mditlas are still awaitedHowever, there are 5 year data on the
GEGESTRO andMPORT LOW trials documenihg promising results usingartial breast irradiation
with either interstitial brachytherapy or external beam RT based406nGy/15 fr Results are stil
pending from other trialsfigure 1, appendix (1, 2) There are6 randomied phase Ill trials
investigating partial breast irradiatiofNSABP/RTOG, OCOG/RAPID, GEESTRO, IMPORT
LOW, an ltalian trial andfARGIT) (figure 1, appendi¥. The ationaleof these trials is that most local
recurrences in the irradiated breast occur in or close to the tum¢3)bed

In Denmark standard adjuant RT after breast conservation for an early noelgative
breast cancer is based 48 Gy/ 15 fractions, 2.67 Gy per fiaction, to whole breast and in selected
patients with low risk of local recurrence partial breast irradiation is recommemhenh the dose per
fraction is>2 Gyit is hypofractionation, antypofractionation was reintroduced in Denmdidk node
negative beast cancethrough 2 randomaed controlled trials startingh 2009 (DBCG HYPOand
DBCG PBI),and fornodepositive breast cancer sin2815 (The Skagen Trial 1)The DBCG HYPO
trial stopped accrual in Marcto24 with 188 patiens, who were randorzed to50 Gy/25 fr versus 40
Gy/15 frfor whole breast irradiation (WBI), and based on positive early results from théQtrizy/15
fr becameDBCG standardsince March 2%, 2014. Partial breast irradiation (PBI) becamational
standard n Denmark since April 1th 2016 based on the initial results from the clinically controlled
randomzed DBCG PBIl trial and5 year results from thtMPORT LOW trial presented at thEarly
Breast Cancer ConferenceBEC 10 March 9th,2016.The DBCG PBiltrial was designed to usk&
same RT technique, dose and number of fractions as the IMPORT LOW trial, and accrual in the DBCG
PBI trial should continue until results from the IMPORT LOW trial were availalies the DBCG
PBI trial closed accrual MarcH'82016, having randomize882 patients, and the day after results from
the IMPORT LOW trial became available.

TheIMPORT LOW rial was an Englisimulti-center trial with 3 arms wherearm 1was
WBI 40 Gy/15 fr,arm 2 was reduced breast irradiation with 40 Gy to partial breast 2y to
residual breast andrm 3was PBI140 Gy/15 fr.(figure 2, appendi¥. Inclusion criteria were woman
O 5 ykars operated with breast conservattadj systermd therapy T O 3 c¢-Nil, unifoddlOnvasive
adenocarcino® grace 1-3 , mar g i The @anynendwint was 5 year local recurrence
secondary endpoints werorbidities and pattern of recurrendewas a nosinferiority trial based on
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an expected 5 year local recurrence ris2.606,and the trial would rule out that the local recurrence
risk at 5 years did naxceedc% in any of the treatment arms with reduced treated volurwal of
2018 patiats were includedarms 1, 2and3 had674, 674and670 patierg, respectively)At median
follow up 71.2 nonths (interquartilgange 60.674.1) there werel.1% bcal recurrences the WBI
arm andnonsignificantly fewer recurrences in the 2 test arms\pirtial breast irradiatio¢figure 2).
The risk of local recurrace was so low at 5 years that it was even less than thefriaknew
contralateral invasive breast cancer, which ®&% at 5 years Depending on type of morbidity, all
morbidities were ¢her equal to or less frequent for PBI compared with the WBI digaré 2,
appendiy. PBI based on this technique and fractionati@s thereafteaccepted as UK standard if the
patients fit the inclusion criteria (except grade 3 and lobular cancer)

The DBCG PBltrial usedthe same RT technique and fractionation as in the IMPORT
LOW trial. In Denmark a trial using local recurrence as primary endpoint was not feasible, thus focus
was on morbidityThe inclusion criteria for the DBCG PBI trial were wonf@ré Wears operated with
breast conservatian adj endarine therapy pT1, pNO, unifeal invasive nortlobular adenocarcinoa
grace 1-2, hormore receptor positie, HER2 negtive ma r g i n. Ti@2andomizatiorwas like the
IMPORT LOW arns 1 versus 3thus WBI versus PBI, and the trial used the same RT techsjque
margins and doses, thus allowing for optimal comparison between the twdfigiais 3). The primary
endpoint was grade-2 breast induration at 3 yeamnd secondary endpoints were other typdés o
morbidities and pattern of recurrendewas a norinferiority trial based on 3 yr risk of grade3
breast induration expected to be 8%, and the aim was to rule out a 10% increase risk18f6
indurationusing PBI It was estimated that the trial s to include minimum 314 patients with
information on morbiditiest 3 years or 14 events, atibreafter the trial could stop accrual provided
there were also 5 yr data from the IMPORT LOW trial on local recurrences availablérial stopped
accrualon March &, 2016, and March ®the first results from the IMPORT LOW trial were
published, and at that time there were 25 events3&8lpatierg with 3 years follow up, and a total of
882 patients accruedThe initial results revealed no difference be¢n PBI and WBI regarding
development of breast induration or any of the other mirbsg and in addition significantly less
radiation dose to lungs and heart using PBI, and finally very few recurrences and new contralateral
primary breast cancers witho differences between the arnfgyre 3). Based on very few local
recurrences using PBI in the IMPORT LOW tr{fibure 2) and DBCG data showing low levels of
morbidities, the DBCG RT Committee decided that PBI based on external beam technique and 40
Gy/15 fr was the new recommendstndard for selected breast cancer patients fulfilling the inclusion
criteria of the DBCG PBI trial as of April 1th, 2016

Given the very low local recurrence rates inti®ORT LOW, GEC ESTR@nd
DBCG PBiltrials, and inaddition a 9 year actuarial risk of local recurrence of 1.8% in thenY Boost
Trial, which includesyoung highrisk patientsthere is increasing focus on studies/trials selecting
patients operated with breast conservation for low risk breast cancer Rhenay be omittefigures
4 and5, appendi) (4). These studies reflect that the local recurrence risk has become so low that the
gain from RT may not outweigh the risk from RHor example, in thelevelopment of th®utch TOP-
1 study, breast cancegraients>70 years oldvere invied to estimate an acceptablgear risk of local
recurrence if RT was omitted, and these patients would accept ugotaskOof local recurrence at 5
years if RT was not providdd patients >70 years
Recently, a DBCG stly investigated the influence from age on local recurrence, and demonstrated that
with 17 years median follow up after breast conservation for a low risktlmaaacernreated with RT
but no systemic therapg 2:1 relationfor local recurrence and distdiailure was present if the patients
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were<5 years old at initial breasancer diagnosis, whilgiatients >45 years old at initial diagnosis
had no distant failures following a local recurre(®e Thus, a local recurrence in elderly relatively
low risk breast cancer patiendgesnot threaten her life.

2.0 RANDOMIZATION

The randomization is between no breast irramia (test arm) versus partial breast
irradiation (control arm) based on external beam technique4@n@y/ 15 fractions 2.67 Gy per
fraction.

Wo ma n60,y}ars, post-lumpectomy, pT1, pNO,
MO, non-lobular, ERO 1 0,%rade | - I, HER2neg, mar gi n

Stratification:institution and systemic therapy

RANDOMIZATION

No radiation therapy Partial breast RT 40 Gy /15 fractions
(2.67 Gylfr) 3 weeks

All women who are to have adjuvant radiation therapy after breast conservation for breast cancer are
routinely invited to have information on the therapy at the Dept Oncology, and they are invited to also
bring an asgssor During the consultation the patient is first informed about the standard therapy, thus
partial breast irradiation. Then stsanformed about this trial proposal. Thus, before randomization the
patient is informed about the standard and the tesapleorally and in writing, and thereafter she is
given time to decide if she wants to participate in the.tfibke patient is invited to come back to the
hospital usually on another day to give her written consent, and she will be invited to ask guestion
The consent is usually given to a doctor, however, the doctor may choose to delegate this task to other
staff in the department, however, this staff must be trained in the protocol and be able to answer the
guestions the patient may adikhe randomizatin is online and the patient will be informed about the
result of the randomization immediatelyBaseline morbidity evaluation is carried out when
randomization is performed. The planni@d scan for radiation therapy should be performed as soon

as possil® and the treatment should start without unnecessary delay.

If the patient is rangmized to radiation therapy, and the tumor bed is not visible on the CT scan, the
patient should receive whole breast irradiation, and she can remain in thenigatill be a rare event,
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since in the DBCG PBI trial it happened ih% of the cases

As part of participating in this trial the patient accepts that information is passed on from her patient
file to the research database. The requindormation is relateda tuma characteristics (tumor size,
lymph node status, hormone receptor status, HER2, margin, histological type, laterality, position in the
breast), and information on detection of the tumor (mammogram and if available MR mammogram,
surgcal date type d surgery (e.g. lumpectomy with oncoplastic surgery) and surgical complications.
Also requested is patient characteristics (height, weight, smoking, alcohol, comorbidityhis
information influence the risk of recurrence and treatment related mabiditformation on systemic
treatment is also required, and it is important to receive this information also during follovasgute

that the patient completed the recommended thefapyn the patient file, data regarding recurrences

are collected: lcal, regional, distant recurrences, and other malignancies. The patient accepts that the
protocol responsible doctor and/or other authorities can gain direct access to the patient file to collect
information to validate the reported information.

Patientsenrolled in this trial receiveitherstandard therapy aro therapy, thus no excess radiation will
bepossible As part of the follow ugvery patient will be offereglearly screen mammography (except

the first one at 12 months after surgewhich will be a clinical mammography) for 10 years
irrespective of the randomization arm, thus every patient wekive five more mammogmas than
standard over a decade. The usDahish standard is a clinical mammography at 18 months after
surgery and then screemammography every 2 yearBhe total radiation dose from thefee extra
mammograns is so low that it is of ncsignificance (please, se later in section on ethical
considerations)There are no expectadisadvantagespn the contrary,she may prefeto amit the
radiation therapyRegarding late morbidities there may be less events among patients not having
radiation therapy.

Possibility to choose no irradiation

If the patient does not want to participate in the trial because she does not want aatyoinraghas

invited to partigpae in the trial without randomization. By participating in the triahaselfselecing

patient she carhaveyearly mammography for 10 years, which is otherwise not plessi the DBCG
guidelines.In addition, &e isinvited to participate in the mbidity evaluations and respond on the
guestions regarding fear of recurrenfeshe does not want trial participatioor wants to participate

in the trial, shes followed according to the standard DBCG follow up progrdrthd patient does not
participate in the randomization, she does not count in the power calculation. The option to choose no
irradiation and still participate in the trial will be explained to the patient if she says no to
randomization because she does want irradiationlf she does not wantradiation, it is considered
ethically correct to be able to offer her yearly mammography as part of the trial but without
randomization.Sheis thenfollowed regarding pattern of recurrences, and therefore h#ernvconsent

is needed.

If the patient does not want to participate in the trial she will receive partial breast irradiation, and that
is explained to heorally and inwriting.
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3.0 ENDPOINTS
Primary endmint:
Invasiwe local recurrence 5 yearsefrandomization

Secondary endpoints

Specialistand patiert reported morbidities and fear of recurrenBatern of recurrence, death and
cause of death. Idéfication of a genetic risk profile for local recurrence and gain from radiation
therapy (plese, see section on translational research)

4.0 INCLUSION AND EXCLUSION CRITERIA

CRITERIA FOR INCLUSION
The following criteria for patient and tumor characteristics must be present

1.
2.

B w

9.

Woman minimum 60 years old at day of lumpectomy

Breast conservingusgery with minimum rexction margin from invaive carcinoma and/or
DCIS O 2 miNo demands on distance to skin/dorsal fascia, if the tumor was removed with
inclusion of the subcutaneousdorsal fascialnvasion of the fascia/skin is not allowed.

Tumor must benon-lobular adenocarcinomO2 0 mm ( p T lapdunifacah i | at er al
Tumor must be malignancy gradeor Il (if ductal), O 1 0 éétrogen receptor positive, and
HERZ2negativestatus.

If DCISis present in the tumor, the DCIS component must be minimal and accos20fdr

of the tumorsizé’. DCIS at a distance from the invasiwenor is not allowed

The mtientmust be examined in the axilla either with sentinel nodpdyior by removal of
nodes in axillary levels 1&2. The patient must be classEOMO. Single cell metastasis is
allowed, however, micrometastasis is aoteped

The patient should be randomized within 42 days from last surgery for breast cancer
(lumpectomy, reexcision or axillary surgery).

Patiens previously diagnosed withon-breastmaligrancy can be included if they have been
without disease minimum 5 g&s and their doctor estimates a low risk of recurrence from the
previous cancePatiens with the following types aumorcan be includedespite a follow up

of less than 5 yearsarcinoma in situ cervicis, carcinoma in situ coli, melanoma in lsésal

cell carcinona and squamous celarcinona of the skin

Follow up is feasible fot0 years, thus the estimated survival is minimubyéars

#The estimate of 20% DCIB a guide for the radiation oncologist amot a figure the pathologist is
expectedo report.

PATIENT EXCLUSION CRITERIA

Men cannot participate in this tridlVomen with one or more conditions mentioned below cannot
participate in the trial:
1. Lobularcarcinona, DCISor nonrepithelial tumor
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2. Histologically positive nodes classified as mumetastasis or macrometastasis. Notice,
pathological ndes in the breast are classifiepasitiveaxillary nodes.

3. Previous invasive breast canceiD&LIS

4. Hereditary breast cancere.g. BRCA mutated or otherwise with genetic high risk of new
primary breast cancer

5. The mtientmust not be treated wittther systemic therapies than those accepted in the national

guidelines, thus endocrine therapy and zoledronic acid are accepted

Previous radiation therapy of the breast or chest wall irrespective cubke.c

Psychiatricor any problems of abuse or other conditjowhich prohibit the patient from

fulfilling the demands of the trial, this includes langegroblems

N o

Notice that the patient can enter the trial irrespective of breast implants

5.0 RADIATION THERAPY

TREATMENT PLANNING

Only patients randomized to radiation therapy have a planning CT Bhbanpatientis scanned in
treatment posibn according to DBC@r institutionalguidelines.Standard position is supine position,
however, prone positivis acceptedrixation according to current guidelines in the institution is used,
and a daily reproducibility of max 5mm is to peeferred.Treatment CT scan using a 3mm slice
thickness is optimal. The scanned area of the patient includes the breegsgnd heart.

SURGICAL CLIPS

Surgical clips are used to identify the tumor b€lde clips are part of standard therapy in Denmark,
and they are positioned such that clipd entify the medial, lateralcranial and caudal resection
cavity wall, andfi clips 56 are placed these should mark the dorsal and ventral walls of theldacho

The following is based upon a planning CT scan with 3mm slice thickness as recommended in the
DBCG guidelines.

WHOLE BREASTO CLI NI CAL TARGET VOLUMEO (CTV)

This CTV includes thepalpable / radiologial breast tissue including the tumor bed and surgical clips.

The dorsal border is the deep fascia of the breast positioned on the ventral side of the major pectoral
muscle. If the anatomy is not clear in the patient, threal border should be 5mm ventral to the pleura.
Ventrally the border is 5mm cropped from the skin surfdedialy the glandular tissue is limiteby

the vessels running into the breast from the internal mammary vessels, but if these vessels cannot be
identified the medial border is the lateral border of the sternal bdhe. lateral border is up to the

lateral vesdeof the glandular tissue and caudally the CTV includes the visible breast tissue. Cranially,
the CTV breast includes visible glandularstie, and in generait should not be delineated at the
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caudal level of the steradavicular joint. A wirecanbe placed before scanning to guide delineation.
To includepartial volume effect, a slice may be added cranial/caudal

PARTIALBREASTACL I NIl AMARGET VOLUMEO (CTV)

The partial breast CTV is not a clearly demarcated anatomical structure, but it is often corresponding to
a quadrant of the breadfirst, the tumor bed is defined as the volume encompassed by the clips,
seromaandscarred tissue ithe breastPreoperative imaging and the surgical report are often very
helpful. To include the partial volume effect, an extra slice may be added to the tumor bed. Then the
tumor bed is expanded with 15 mm and cropped inside the CTVp_breast to r€SiManPBL

All patients randomized to PBI must have a CTVp_whole breast and a CTVp_partial breast.

APLANNI NG TARGET VOLUMEoO (PTV)

To account for setip variation, swelling of the breast and respiratory movenentag RT,a margin

is added to the CTVp gptial breast to create a PTV. Typically, a margin from CTV to PT»8snm

(depending on typef fixation), andthe PTV is cropped 5 mm from the skin surfafe¢he distance
from CTV to PTV cannot be divided by the thickness of #lees, an extra saoh is delineated to
account for the partial volume effect cranial/caudal.

TREATMENT PLANNING

Treatment planning is according to t@RU 50 and 62 guidelines(5). In principle, two tangential
fields with parallel dorsal borders amsed.There is one scenter. PTV is covered by 95%5% of

the prescribed dos&mall hot spots of dose 109.0%, preferably deeply positioned in the breast
tissue, are accepted, however, such hot spots should be avoided and they should masotaim in
constitute<2cn? and peferably scattered over several small volunbisregarding builelip zones, all
CTVp_PBI should be covered with minimum 95% ddaedges and electronic compensation may be
used, and inverse IMRET and VMAT are aldtowed.The photon energy is chosen la¢ tdiscretion

of the therapist, however, 95% dose shouldti@eved 5Smm below the skin surface. No bolus on the
scar is usedlo minimize dose to organs at risk muétave collimators are usedlhe prescribed dose

is 40 Gy/15 fractions, 5 fractions peeek, and it igrescribed to the CTVp_PBI according to ICRU
guidelines.

In order to be a partial breast irradiation treatment plan, the following should be achieved: max 50%
of the CTVp_breast should receive 100% of the dose,\hwsf CTV whole breasis max 50%.In
patientswith relatively small breasts, this may be difficult to achieve, howeves,not an absolute
constraint, ananore than 50% of the breast may receive full ddsesthe patient should not leave the
trial based on this issue.

ORGANS AT RISK

Organs at risk are the heart, lung, chest wall and contralateral breastvdhgse histograms are
made for the heart and ipsilateral luRBCG guidelines for 40 Gy/15 fractions recommend that max
1% of the heart mayeceive 35 Gy, and max¥6 of the heart may receivier Gy (Ub=3). If the left
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anterior descending coronary artery is delineateddtise there should be as low as possibbe.the
ipsilateral lung the DBCG guidelines recommenax average dose to the lungli6 Gy,and max25%

of theipsilaterallung may receig 17 Gy Contralateral breast should receive as low dose as possible.
Notice, these dose limits are not safety limésd efforts to keep the doses to organs at risk as low as
possibleshould be done

% of organ at risk Max. dose
Heart 1% 35 Gy
5% 17 Gy
Lung Average physical dose 16 Gy
25% 17 Gy

Priority: heartlung>CTV>PTV>ontralateral breast
If a compromise is necessary on the ICRU guidelines, the risk of double trouble atgans at risk
should be considered.

VERIFICATION OF THE RADIATION THERAPY

Every participating ceet should use their routine system for verification including control photos, use
of orthogonal pictures/coneam CTor equivalent methods.

QUALITY ASSURANCE OF THE RADIATION THERAPY

Partial breast irradiain is already national guideline in Denmark, and all departments use the same
radiation techique.For all Danish patients randomized to radiation therapy the treatment plan must be
submitted to the National Dose Plan Bankotincluded in a quality assuince program lead by the
DBCG RT Committee. Patients randomized to no radiation do not have a treatment CFigean
treatment plans from patients enrolled in the trial from-Danish departments are also referred to the
National Dose Plan Banlll delineated target volumes and organs at risk must follovgtidelines
described in the DBCG PBI trial, and these guidelines agoptile DBCG RT Natural trialCollected

data includes planning CT scans, delineated volumes, radiation parameters aneluwose
histogramsEvery center must repaditte algorithm of théreatment planning system they use.

For nonDanish patients included in the triahdiation parameters will be reported to the DBCG
database, and up to 5 treatment plans must be submitted Ratlish National Dose Plan Bank for
further quality assurance.

POSTPONEMENT OF THE RADIATION THERAPY
Any postponement of the therapy should be according to the guidelines of the participagng cent
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6.0. EVALUATION OF PATIENTS BEFORE AND AFTER RADIATION THERAPY

TUMOUR RELATED ENDPOINTS

All patients included in this trial are offered yearly mammographe. first mammography should be
a clinical mammography according to DBCG guidelines, and then screen mammeagggerformed
yearly for 10 years.

MORSBIDITY RELATED ENDPOINTS

This scheme highlightthe evaluations performed in the trild addition to these yearly evaluations, an
evaluation(including all the items)nust be registered if a radiation induced morbidity is detected.
Charlsoncomorbidity index is also reported at bdege. In Denmarkbreast surgeons fill in that
scheme.

Year after radiation therapy (RT)

Evaluations Before

RT 1 2 3 4 5 10
Clinical
examination X X X X X X X
Photo! X X X X X X X

Functional and

cosmetic resulf X X X X X X
X

Patient

question X

naires 4> X X X X X X

! Appendix 2 Photos are also taken iGa  ger2 enarbidity is deteted Analysis of photos is according
to BCCT.core (6).

2 DBCG functional and cosmetic resippendix 1

3Section orfi P a tréperted outconieon DBCG scheme functional @mosmetic resuffAppendix J)

4 Body Image Scale (B, Appendix 3 (7).

5Fear of recurrengé\ppendix
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Reporting of morbidity is online to DBCG preferably during the patient consultation or minimum once
per month. The protocol responsible doctor at each center is responsible. foathis collected ito

a clinical database approved by the Danishhauties, and the collection of data follows Danish
legislation.Any additional information on morbidities may be obtained through patient questionnaires
or throughthe internet in relation to the follow upf the patient.The staff involved in morbidity
evaluations is invited to participate in workshops arranged bgriheipal investigator on morbidities
after radiation therapyPatients with relevant radiation induced morbidities will take part in these
workshops also.

TUMOR RELATED ENDPOINTS

The primary endpoint in the DBCG RT Natural trial is ipsilateral invasive local recurrence, whilst other
tumor related events are secondary endpoints (regional and distant metastasis, disease specific surviva
and overall survival).lpsilateralinvasive local recurrence is anynivasivwe cacinoma in the resiual
breast or the skin of the breast detailed reporting of local recurrences will take place through a
collaboration among the treating doctor, radiadhgiathologist and breast surgedine decision upon

the new tumor is a recurrence or a new primary depends on tiopati®logy performed by the
pathologist according to current guidelines at that tiRegional metastésis defined as metastasis in
ipsilateral axilla,fossa supraclavicularisr in the internal mammary node#\ll other metastase are
distant metastaselletastdic diseases detected with a suitable combination of clinical, hematological,
imaging and histopathologicavaluations howeverthere may be situations where it is not meaningful

or technically feasible to verify metastasis based on histopathology.

7.0 TRANSLATIONAL RESEARCH

In this trial ore of the secondary endpoints is to validate a hypothesis on the predictive potemtial of
genetic profile on gain from adjuvant radiation therafhe predictivegene profile was developedd
validated in thddBCG 82&c cohort(8). Based on local recurrences from the DBRTG Naturaltrial,
theDBCG HYPOand the DBC@BI trials theDBCG 7-gererisk profile on gain from radiation
therapy will be investigatedhis will include tumor material from Danish patients, and tisgilldoe
collected from the primary tumor and the local recurreRoe every local recurrence, 2 controls will
be seéctedso that theorimary tumor tissués evaluated regarding the 7 gene profile. The primary goal
of this translational research is to validate EHBCG 7-gere profile, but other promisingnternational
gere profiles and combinations afhmunohistachemical anaysiswill also be included in the
evaluations.

This translational research will be part of a separate study, and the Exbioalitteeis asked for
consent later.
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8.0 STATISTICAL CONSIDERATIONS

In thisnon-inferiority trial patients at low riskfdocal recurrence are randomized to no irradiation, and
the frequeng of local recurrences will be faived closelyThe trialusesrandomiationto minimize

bias such tlat the conclusions are vali8ince women haviwvo breasts, there ian opportunityto use

the other breast aan internal contral thus therisk of a rew contralateral breast canceran extra
control The DBCG RT Committee has decided that the risk of local recurrence without radiation
therapy is acceptable ifis within 26 differen@ from the risk of a new primary invasive breast cancer
on the other side at 5 years.

From the MPORT LOWTtrial results the 5 year risk of local reauence after partial breast irradiation
was0.5%and contralateral new primary cancer risk \2&6. Meta-analyss have shown that adjuvant
radiation therapy of early breasincer reducethe risk of local recurrence '3 9). The DBCG RT
Committee has decided that it is acceptable to omit radiation therapy if the ndilatieral invasive
local recurence is maxd% at 5 yearsThe internal control is the contralateral new invasive breast
cancer risk, which is expected to be 2#us without radiation therggthe patient may experience a
2% higher risk of invasive local recurrence than the risk of reviralateral canceat 5 years

The statistical considerations below are in harmony with the Australian EXPERT trial (Examining
PErsonalised Radiation Therapy for loisk early breast cancer).

A 5-year local recurrence risk of max 4% densideredaccepable when considering the balance
between risk and gain from adjuvant radiation therapy. Assuming-infesior boundaryof 3%, 926
patients (463 patients in each arm) will h®286 powerwith onesided 97.5% aafidence interval to

show thatomission ofradiation therapys noninferior to radiation therapy provided 4 years inclusion
period and 3 years follow up (resulting in 5 years follow. Umis number of patients includes 7%
drop-out of the trial after randomization. The number of patients needgdbmaeassessed if the
pooled event rate differs substantially from expected, if the accrual rate is higher than expected and/or
if the dropout rate is substantially lower than 7%.

There are around 320 eligible patients yearly in DenmEnk Norwegia Breast Cancer Group has
accepted to participate in the trial as of June 2018.

The first analysis will be performed whd®3 patiens havemedian5 years follow up If there is no
statistical difference in local recurrence between the test arms aintigapoint, and there are no
unexpected findings in the trjamission of partial breast irradiation will become standard in Denmark.
However, for this to occur, comparable and/or similar international trials shautdreached the same
conclusions, nanhg that omission of radiation therapy in selected patients is Sh&efinal decision is
made by theDBCG RT Committee.All patients are followed for 10 years, and as more events
accumulatethe initial conclusion may be altered. The DBCG RT Committdevial this situation and
decides how to manage new results.

8.1 INTERIM ANALYSIS

An interim analysis is planned wh@®0 patients are includednd followed for 2 years. At that time
the pooled event rate in the study will be compared with the expecesd eate. This calculation
depends on the actual accrual rate. The interim analysis will be made in collaboration with the DBCG
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chief statistician, and the DBCG Radiation Therapy Committee will decide if the results are acceptable.
Since the DBCG RT Naturdrial has large similarity to the EXPERT Trial, it is also relevant to
include information from their interim analysis (if available) and from other relevant trials
internationally when evaluating the safety of omission of radiation therapy.

8.2 STOPPING RULES
Accrual stopsnd full data analysis takes place when one of the followswges happens

1. When926 patiens have been included

2. If the interim analysis shows statistical significant differemcanvasive local recurrences
between the ramnization arms.

8.3 ANALYSES

Usual statistical methodske competing risk analys for the primary endpoint and cumulative
inciderces with respect to competing riskse plannedFor regressioranalyse with competing risks
causespecifc Coxregresn analys or Fine-Gray subdistribution hazard regressiovill be applied
Follow-up starts at thelay of randomization

Follow up regarding the primary endpoint stopsAdtlocal recurrenceB) regional reurrence C)
distant failure, and pdeath

9.0 PUBLICATION

The results from this trial will be published irrespective them being positive or negative

inconclusive After approval by the Ethical Committee, the trial was registered on

www.clinicaltrialsgov according to current guidelines

Co-authorship is assignete principal investigator and one representative from each center with >5%

of the accrued patientSwo co-authors from a center are accepted, éfdéntercontributes with 30%

of eligible patients in the trialCo-authors are also people who have contributed to collecting,

validation and analysis of data, and other people who have contributed significantly to the accrual
and/or evaluation of the tridf several departments contribute with% of the patients, they can join

each other into a group of <5% and then alternating futwors.

The principal investigator is responsible for drafting a manuscript, where thereafter is discussed with
co-authorslt is accepted to publish resutia the primary and secondary endpoifitsn one’s

department, if the manuscript has been shown to the other participating departments before submission.
However, this cannot be accepted until the primary and secondary endpoints from the whole study have
beenpublished. Other information from the trial (e.g. local quality assurance on radiation therapy or of
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the morbidity evaluations) can be published from that/those participating center(s), where the work was
done, however, the principal investigator mustridermed about this before submission

Co-authorship follows th&ancouver ules, however, these rules candewiated if it turns out thaa

person expected to be active is not active afteaatlpr if an active person joins the trial at a later

pointof time. This is to the benefit of all involved participan®ojects defined at a later point of time

using results/data from this trial, can be published solely with those persons who are involved in that
project as caauthors and this must be in agrmment with the other participating centers and the DBCG

RT Committee.

All publications from this trial must be on behalf of thBCG RT Committee and eithero DB C G 0
must be in the title or statedon behal f of the DBCG Ratundmgelyger apy
from CIRRO (TheDanish Cancer Societ@enter for International Research in Radiation Oncology)
and the Danish &hcer Society must be mentioned and thanked when results are pufifiact the
principal investigator or thBBCG office for moe detail3.

This is aDBCG initiated anadconducted trialDBCG collaborates wittCIRROto provide data and

handling of dataThe trialfollows DBCG guidelines

10.0 ETHICAL CONSIDERATIONS

The trial will follow the 5. edition of the Helsinki Declaration. The trial can only start when approved
by the Ethical Committee dtegion Midt Denmark

The trial includes a randomized arm with experimental therapy, i.e. omission of radiation therapy. At
every participating ceet,there is a trial responsible persarho assures that every patiéninformed

orally and in writing about the trialith respect to the content of the trial and the detailed follow up
beforethe patient can entéhe trial This includes benefits and risks from participatimghe trial All

patients receive a trial specific patienformation booklet which follows the Danish guidelines for
patient informationThe advantage to the patient in participating in the trial is not to have radiation
therapy, thus shdoes not havé5 visits at the hospital and there will Im® acute and late effects from
radiation therapyHowever, the risk of a local recurrence in the breast is slightly higher with no
radiation therapy, but this increased risk is very small, because there are strictnnoiiisi@ to enter

the trial. The risk of a local recurrence at 5 years aftession of radiation therapy is estiradtat the

same level or within 1% of the risk of developing a new primary breast cancer in the otherTiheast.
patientcan withdraw fron the trial at any time, and she does not have to give a reason for withdrawal.

If she chooses to have standard therapy, this will be external beam partial breast irradiation 40 Gy/15 fr
following the DBCG guidelinesThe patientsigns theconsent bfore mndomizationThe patient will

be offered one or more days to consider participation in the trial, before she comes back to the
department and signs the acceptance. If the patient requests immediate randomization, she must be
advised to read all the infoation before randomization is accepted. It is recommended to book the
time schedule for visits in the department so that there is at least one day between information and
accept.

All patients in the trighaveyearly manmography for 10 year§ he standat is a clinical

mammography 1Y%z years after surgery and then a screen mammography everyl@ yeatsal the
first mammographyt 1 yeamwill be a clinical mammography, and then yeddy9 years ascreen
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mammogramThe purpose of all these mammogrsaum to detect a local recurrence at an early phase.
However, there is exposure for radiation from a mammogram. The Danish National Health Board has
published a guide on radiation exposure in 2013: a Daitigermon average receivés4 mSvyearly

from food,0.3 mSv fom cosmic radiatior0.3 mSvfrom the earth and mSv fom Radon.For

comparison, a mammogram with 4 images resullsSrmSuv.lt is therefore acceptable to expose a
patient at this small dose to be able to detect a recuratareearly pase.

11.0 WITHDRAWAL OF CONSENT

Patiens, who for some reasaip not receive the allocated therapy, are to be treated at the doctor’s
discretion. The analysis of data will be accordinghteintentionto-treatprinciple. Unless the patient
does notaccept it, shés followed as all other patients in the trial regarding the primary and secondary
endpointsFor patientsnot receivng the allocated therapy or withdrawg from the trial at a later point

of time, the date of exit from the trial is registe as also the reason if possifilee patients informed

about theburden offollow up before randomizatioto minimize withdrawal from the trialThe patient

can withdraw from the trial without telling a reasarany time

12.0 ECONOMICAL ISSUES

This trial protocol is initiated and developéy the DBCG R Committee, and the trial will be
nationwide in Denmark. Radiation therapy is already standard to all patients included in this trial, so
the costs br the radiation therapy amdreadyavailable inthe departmentsChe individual radiation
therapy department participating in the trial will cover the costs related to followhapprincipal
investigator and the trial responsible staff haveegonomicinterests in the trial. The principal
investigaor will apply for funding for establishing a DBCG RT Natural trial database and for statistical
support from the DBCG office. As pem#il 2018 300.000 krfor salary for academical help has been
obtained
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REPORTING OF THE RADIATION THERAPY
The data are applicable for those patients randomized to partial breast irradiation

20iy  Natvural

DBCG 2669 RT BBl protokol Planlzgning og behandling
Delbryst vs helbryst
Navn — CPR.nr. Sygehus, afd.
Dverste del (planiaagning) af skemaet udfyldes inden behandling i protokollen.
Nederste del (stralebehandling) udfyldes i stedet for konventionelt DBCG stralebehandlingsskema.
Safremt der er afvigelse ira planlagte behandling markeres dette, og afvigelser anfares i de respektive felter.
Stralebehandling, planiagning a}, Mb@d N~
-B—=Hsibryst O Hajre
gﬂaw O Venstre CTV-mamma Planlagt  Afvigelse
Planiagt  Abvigelse | Daekning, min (%) ICRU: 95%
Total dosis (Gy) Daekket <95% (% af CTV)
Fraktioner Dﬁkﬂiﬂg, max (%) ICRU:105%
Gating  ja=1, nej=0, uoplyst = 9 >105% men $110% (ml) skal<2mi
e I'JP ] 'l
Hjerte, V17 (Max%% af hjertel ma f4 235 Gy, max D ma 14 217 Gy)
Hjerte, V35
LADCA max dosis (Gy)
Ipsilateral lunge, V17 (Max 25% af ipsilat lunge mé f& 217 Gy)
CTV mamma delbryst (ml) e iyl -
CTV mamma helbryst (ml)
CTV mamma partiel V40 (%) (hvis partiel plan) Ber vaere max 50%
Bioﬁn{k Skemaet vedr. planlaegning udfyldt af:
Hudbiops\ /)éa, nej=0
Blodprrave Y ja=1, nej=0 Navn:
(BLOKBOGSTAVER)
Sign.:
Dato | | | | | | ooy
Stralebehandling
Type Be=iuibryst—
O Delbryst
Afvigelser fra den ja=1, Skemaet vedr. givne behandling udfyldt af:
planlagte behandling nej=0
Dato ferste stralebehandling Navn:
[ | | | | | [cdmmy (BLOKBOGSTAVER)
Dato sidste stralebehandling Sign.:
LI | [ [ | [smmy |Dato Ll L [ [ [ [odmmy

Maj 2009 (rev.13.12.2010, 29.08.2012)
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TILLAEG
Tilleeg |. DBCG kosmese og funktionelt scoringsskema.
Samme skema bruges i DBCG RT HYPO, PBI og Skagen Trial 1.

OBS: Der vil blive spurgt mere delaljeret til tobaksanamnese:
Aldrig ryger, tidligere ryger, aktuel ryger, ryge start, ryge stop, gennemsnitsligt tobaksforbrug i pakkear

DBCG 2009 RT protokol Kosmetik og funktion 0.-10.ar
Navn - CPR. nr. Sygehus, afdeling
Ar efter RT (0 er for RT)| 0 1 2 3 4 5 | 10
Dag, md.

Onkoplastisk kirurgi fer straleterapi H :i
Vaegt (kg)
Hajde (cm)
Rygning: pakkear

S— 0 = nej
Rygning: aktuel ryger i i’:”
Specialist rapporteret morbiditet
Dyspigmentering, mamma 1)

Telangiektasier, mamma g e f"m'.‘,' LR L L

Lelangieldasier, bo ~ >4/cm2, % = boostikKe give

0 = ingen, 1 = letialelig, 2 = tydelig fasthed
Fibrose, mamma = meqsl udtalt fasthed, Indlrakning og ﬁxering

)

Arrets udseende 2)
@dem, mamma gi%i&?@“ﬂfm, systoicion
Samlet kosmetisk vurdering (subjektivt) 3)

Dnsker at ophere i RT protokal ? :;:’i

Andet:

Patientrapporteret morbiditet

Smerter, mamma g:im&g?_fkﬁm

Analgetika g:mﬂlgl:?mmmme
fEndret sensibilitet, mamma tmﬁ’e‘m‘tﬁggmr
Kropsbevidsthed 4

Kizeder sig anderledes -

1)  O=ingen farvelorskel pa brysteme, savel hud som brystvorte
1=brystvorte eller hud pa behandiet bryst lysere/merkere end p4 ubehandiet side
2=bade brystvorte og hud p& behandiet bryst lysere/markere end p4 ubehandiet side

3=dramatisk forskel i farve mellem behandlet og ubehandlet bryst, enten sv.1. tvorte eller huden eller by dele

2) O=stort sel usynligt, 1-synllgt. men pa-virker Ikke det kosmetiske resultat
2=synligt og pavirker del kc iske resullat i nogen grad, 3=synligt og traekker det kosmetiske resultat betydeligt ned, 4-m( ewlmble

3) O=saerdeles tilfredsstillende. Symmetri, og normal kontur uden synlig deformi eller hudf i og ingen g kor 1
1=tilfredsstillende. Let asymmetri og/eller let deformitet og/eller let eget plgmentenng/talanglekm:ler nglellsf let adem i mamma og/eller nogen
konsmenslowgelse

Tydelig asy i og/eller tydelig deformitet og/eller tydelig eget pigmentering/telangiektasier og/eller edem | mamma og/eller

udbrudl fibrose
J=uacceptabelt. Udtalt asymmetri og/eller sveer deformitet og/eller sveer dyspigmeniering/telangiektasier og/eller adem i mamma og/eller svaer
fibrose eller nekrose

4) O=feler stor seivtillid, 1=faler mindre selvtillid, mindre feminin

2=mangler selvtillid, undgéar at spejle sig, 3=skammer sig over sin krop

Feb. 2010 (rev.01.10.2013)
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Tilleeg 1l. Guide i forbindelse med fotografi

Digitale fotografier tages ved indgang i studiet (postoperativt) far start pa stralebehandling ofy derpa

1, 2, 3, 4, 5 og 10 eftstralebehandlingderudover skal der tages fotografier pa det tidspunkt, hvor der
ved en konsultation kommer kendskab Bilddérneskal O gr
tages efter ens retningslinier. De personer, som er ansvarlige for at tage fotodiehal @@

workshop, far de kan tage fotos til studiet.

1. Placer patienten i staende position mod en hvid baggrund.
2. Der paseettes en hvid seddel (ca 10 x 10 cm) pa patienterepa den ikkebehandlede side med
protokolnavn, patientens protokolnummer sam dato for foto. Dette mhp dels fotoidentifikation

men ogsa for bedre at kunne behandle billedet i fotoshop.

3. Marker med tuschmidtlinien den nedre afgreensning af jugulum samt et punkt 25 cm caudalt
herframhp at kunne beregne malestoksforhold.

4. Tagto frontale billeder af brystomradet, et med heaendeetklangs sidgrog et med armene Igftet
sa hgjt som muligt over hoved@illedets overkant skal inkludere halsen og underkanten skal vaere
i niveau med umbilicusRatientens ansigt skal ikke med paeaikt.
5. Tag1l sidebilledefra hhv den behandlede side (cirka vinkelret pa brystet)l armene lgftet op sa
hegjit som muligtog 1 billedetilsvarende fra den modsatte sited armene |gftet tegaaleren
malestok lodret under aksillen pa 5 an fotografeing.

6. Gem billederne elektroniskilformatet skal veer@peg.Billederne gemmesnline efter samme
retningslinier som bruges i DBCG RT Skagen trial 1.

Billederne vil blive evalueret baseret pa retningsliieskrevet af Cardoso et a).(6
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Tilleeg 111 BODY IMAGE SCALE

(also used in thBBCG RT HYPOCtrial, DBCG PBI trial andthe Skagen Trial 1)

| dette spgrgeskema bliver du spurgt om, hvad du synes om din fremtraeden, og om de
aendringer, du har oplevet i din krop efter konstateringen af sygdommen og behandlingen af
den. Veer venlig at leese spgrgsmalet grundigt og derpa seette et tydeligt kryds svarende til det
svar, som kommer naermest den fglelse, som du har oplevet i Igbet af den sidste uge.
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