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Loko-regional behandling af brystkraeft

Kirurgi og stralebehandling komplementere hinanden

B U

& 1 & 1 &
.10 .10 & /0

06"+5 420# %"+5
! 2334 '2334 *

2334



Systemisk (medicinsk)
behandling:
Mere
til
flere

Lokal behandling
(kirurgi, stralebehl):

Mindre
til
feerre



Hvem skal have stralebehandling?
(hvilke tumorer er “f@lsomme’)

- 0g er der forskel pa

Hvordan den givne stralebehandling
tales (hvem far bivirkningerne) -




Er der molekylaer
biologiske prediktive
0g prognostiske
faktorer af betydning
for indikationen for
straleterapi?

Er der en genetisk
baseret variation |
det normale vaevs
tolerance over for
straleterapi?



Er der molekylaer
biologiske prediktive
0g prognostiske
faktorer af betydning
for indikationen for
straleterapi?



Tumor biologi og stralebehandling af brystkraeft

Indikationen for straleterapi af hgj-risiko brystkreeft er i
DBCG baseret pa resultaterne af 82b og ¢ studierne.

Disse protokoller er verdens stgrste randomiserede
undersggelse af straleterapi givet sammen med
systemisk ved hgj-risiko brystkreaeft.

Resultaterne er fulgt i op til 25 ar, og er nu detaileret
beskrevet med hensyn til follow-up, recidiv hyppighed
og mgnster, morbiditet (bl.a. iskeemisk hjertesygdom).
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Tumor biologi og stralebehandling af brystkraeft

Vi ved at den undersggte population er heterogen, og
savel loko-regional kontrol som overlevelse afhaenger
af bl.a. tumor stgrrelse og lymfeknude status.

Vi ved ogsa at en reekke tumorbiologiske forhold (bl.a.
receptor status, HER2 samt en reekke andre genetiske
forhold (f.eks. TP53) kan pavirke straleresponset, men
disse forhold var ikke kendte | 82bc studierne.

Det ma forventes at der | naer fremtid introduceres

molekylaer diagnostiske principper som grundlag for
valg af terapi. o



Der er lige et problem..

Gode molekylaer biologiske studier kraever friskt
udtaget veev under optimale tilstande

Gode kliniske data kreever langtidsobservation — og er
derfor ofte gamle (og der er intet godt biologisk
materiale)

Sa vi har valget mellem god biologi eller god klinik

- vi har valgt det gode kliniske materiale (med deraf

falgende besveerlig biologi) -



Molekylaer biologiske “metoder”
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Construction and use of tissue microarrays for
biomarker identification

Tissue core Construction of
tissue microarray

Routine histologic
paraffin block

TMA sectioning Assessment
and processing of expression
—i ]
m
=
c
—
7]
5um section Tissue microarray Statistical analysis of biomarker

Giltnane JM and Rimm DL (2004) Nat Clin Pract Oncol 1: 104-111
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Molekylaer biologiske “metoder”
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Hierarchical clustering of primary breast tumors using the "intrinsic" subset of genes
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Lonning PE et al. (2005) Genomics in breast cancer-therapeutic implications. Nat Clin Pract Oncol 2: 26—-33
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DBCG 82bc project

Pts. with > 7 nodes removed
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A section of a TMA which was
immunohistochemically stained for the
estrogen _receptor.  In addition, a
magnification of an estrogen receptor

AT positive biopsi with basically all cell
gj;z,'f'é,;j[gg%'?j* nuclei staining strongly.
ey e
> KN\t AP
5 g

A section of a TMA which was
immunohistochemically stained for
HERZ2. In addition, a magnification of a
HER?2 positive biopsi with more than
10% of the invasive tumor cell
membranes staining strongly and
completely.
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Er der en genetisk
baseret variation |
det normale vaevs
tolerance over for
straleterapi?




Factors influencing radiotherapy morbidity

Volume and target

Interaction with systemic therapy
Interaction with surgery

Dose and fractionation
Treatment technique

Others (e.g. comorbidity)
Individual radiosensitivity




Variation in normal tissue response




Can we predict radiation induced morbidity ?

E:.

each patient fibroblast radiosensitivity
the fitted survival curve as the
(SF35). The dotted line jog




Breast cancer

E & $

Arm edema.

Impairment of shoulder
movement.

Brachial plexus damage.
Telangiectasia.

Breast appearence.
Subcutaneous fibrosis.
Rib fractures
Pneumonitis and lung fibrosis.
Ischemic heart disease.
Secondary malignancy




There is not (necessarily) a correlation between
different types of late damage in the same patients

The development of late radiation related
side-effects is dependent of:

. Tissue, organ, endpoint

. Time to develop damage (latency) and
Influence of (external) factors in that
period

. Co-morbidity (tissue dependen




Genetic influence
on radiosensitivity

Genetic variations
(polymorphism-SNPs)

Radiation induced gene
activation




Human Genome
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TGF-B1 codon 10 genotype and fibrosis risk
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Meta analysis:
TGFB1 position -509 T allele and late toxicity risk
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Genetic influence
on radiosensitivity

Genetic variations
(polymorphism-SNPs)

Radiation induced gene
activation




Genome-wide approach

CLaNOTOTTEN T
etallothionein 1G "

etallothionein 1M .

etallothionein 1X
etallothionein 1F (functional)
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leoside phosphorylase +
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Coactosin-like 1 (Dictyostelium)
- Discoidin, CUB and LCCL domain containing 2
- MAD2 mitotj

pudding uninhibr!
Degenerative spermatocyte homolog, lipid desaturase (Drosophila)
Insulin-like growth factor binding protein 5
Ribosomal protein L36
Ubiquitin-conjugating enzyme E2C
5/MFGES - Zinc finger, DHHC domain containing 5 or Milk fat globule-EGF factor 8 prc
- Superoxide dismutase 2, mitochondrial
v-maf musculoaponeurotic fibrosarcoma oncogene homolog B (avian)
Fibulin 2
ell adhesion molecule-related/down-regulated by oncogenes
eucine-rich repeats and immunoglobulin-like domains 3
D - Transmembrane protein 47
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agulation faci
1 - Pleckstrin homology domain containing, family Q member 1
AT tumor suppressor homolog 4 (Drosophila)

rleukin 8

Laminin, alpha 2 (merosin, congenital muscular dystrophy)
Glutathione S-transferase M5

Glutathione S-transferase A3

Crystallin, alpha B

Pleiomorphic adenoma gene-like 1

Ikaline phosphatase, intestinal

- Six transmembrane epithelial antigen of the prostate 2
Phospholipase C, delta 1




'Independent’ validation - real-time PCR

Same and more cell lines (but different batches)
New irradiation - reference gene: PMM1
Data based on delta values (oefore and after IR)
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Genetic profile and risk of subcutaneous fibrosis
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Factors influencing radiotherapy morbidity

Volume and target

Interaction with systemic therapy
Interaction with surgery

Dose and fractionation
Treatment technique

Others (e.g. comorbidity)
Individual radiosensitivity
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Breast radiation therapy 2008



Colour dose wash comparison




Factors influencing radiotherapy morbidity

Interaction with chemotherapy.
Interaction with surgery.
Dose and fractionation.

Volume and target.

Treatment technique.

Others (e.g. infection)
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We separate between two "types”
of morbidity:

- Early (acute) morbidity

-Late morbidity

because they behave different
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Fractionation sensitivity for human endpoints
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Moist desquamation
Erythema
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Telangiectasia
Frozen shoulder
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High dose per fraction increase late radiation dama

Dose per fraction
vs acute and late
radiation
complications

Postmastectomy
radiotherapy - 2 vs 5
Fractions/Week
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High dose per fraction increase late radiation dama

42 Gy [ 12 fx

50 Gy / 25 fx
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Most late morbidity is due to a

the risk of late morbidity increases with increasing
dose per fraction

2 Of poor radio-
therapy technique.




So why talking about hypofractionation in breast
cancer?

e Convinient to the patients

mization

e - and because those who advocate it have not
seen the late effects of the past




with increased
ctionation are making

| knowledge of the
n for risk of

The DBCG expierence
morbidity after hypofra
the basis for our clinica
importance of dose per fractio

developing late morbidity.

S0 the arguments
hypofractionation
DBCG data with poor

hypofractionation
_ we have a “Cath 22" situation

4



The large legal cases are caused b

M aliracting major public attention)

g




Ontario Clinical Oncology Group

Post -lumpectomy irradiation
1234 patients, (1993-96)

42.5 Gy/16 tx/ 22 days versus 50 Gy/25 tx/ 35 days

No difference In:

- Local control

- Survival

- Early and late morbidity (cosmesis)

So far!
Whelan et al. JNCI 94: 1143-50, 2002
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STRATIFIKATION El\_lDEPUNKT:_ _
Primeaert: morbiditet

flder Sekundeert: lokal k I

Boost ekundeert: lokal kontrol,

Kemo/endokrin DM, Survival, Complience

ANTAL PTS.
2x300 ( minumum)
rekruteringstid: 3 ar (min).

RANDOMIZE
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TARGIT
Intrabeam device

Applikator
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MammoSite

Interstitiel
brachyterapi



3-D konform extern straleterapi

Arthur and Vicini, JCO 2005, 23: 1726-1735

PTV=CTV+10 mm

Bivirkninger: fa, hudgener grad 1-2, smerter grad 1-2 ©o



Tumorbiologisk overvejelse

/ /
Protokol Gy / frakt 10 Gy 2
ELIOT21/1
TADCL= -
" $
| CK
| D(
A g ! _r 40 54
S A3 | 24 48 48

/ =10, tumor og akut reagerende normalveev, skaden hel er oftest
| =3, sent reagerende normalveev, skaden heler sjaelden t/irreversibel
LQ-model i princippet kun anvendelig ved lille dosis pr fraktion




STRATIFIKATION
Alder

RANDOMIZE

ENDEPUNKT:

Primeert: morbiditet
Sekundeert: lokal kontrol,
DM, Survival, Complience

ANTAL PTS.
2x200 ( minumum)
rekruteringstid: 3 ar (min).
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