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Appropriatezza

L’'idea di appropriatezza in Sanita e
nata da un editoriale del British Medical
Journal :

“Appropriateness: the next frontier”

» per orientare le scelte di amministratori e
clinici

 per risolvere la crescente crisi finanziaria
della sanita

BMJ 1994; 308: 218-19



Appropriatezza

Nel 2004 la Societa Italiana per la
Qualita dell’ Assistenza Sanitaria
in una dichiarazione
programmatica ha elencato i
dodici principi per il
miglioramento della Sanita

Appropriatezza ed efficacia sono
definiti come mezzi necessari per
realizzare interventi clinici e
organizzativi secondo il metodo
scientifico

Efficienza ¢ determinata dalla
ottimizzazione delle risorse

Carta di Portonovo
Principi della Qualita

1. Centralita della persona

2. Etica ed Equita

3. Condivisione, Coerenza e Uniformita
4. Valutazione

5. Leadership: apertura, trasparenza e
collaborazione

6. Efficacia e appropriatezza

7. Sicurezza

8. Efficienza

9. Integrazione e continuita assistenziale

10. Informazione, comunicazione e
partecipazione

11. Innovazione e creativita
12. Competenza e formazione




Appropriatezza

Un 1ntervento sanitario ¢ appropriato quando:

a parita di “resa” clinica (efficacia), ¢ in grado di ottimizzare
I'impiego delle risorse (efficienza).

Appropriatezza metodologica

» formulazione della diagnosi e correttezza dell’intervento terapeutico

* Appropriatezza scientifica

» conoscenze scientifiche su cui si basano le decisioni

Appropriatezza organizzativa

* utilizzo del miglior contesto per erogare la prestazione

« Appropriatezza economica

* valutazione di una procedura perché sia non solo adeguata alla
situazione patologica ma non faccia spendere troppo

“ Riferire ogni azione clinica e organizzativa ai dati e al metodo scientifico ”



Appropriatezza metodologica e scientifica
“intervento giusto al paziente giusto”

Eta
. . . Stadiodi Te di N
* Del pazienti =

Dimensione mammaria

Radiosensibilita individuale

e Del tumore mmmm) | Fattori prognostici e predittivi

Indici di aggressivita biologica

Razionale radiobiologico

e Del trattament| ===>

Frazionamento, Boost

Terapie sistemiche




| DATI SONO INSUFFICIENTI

PER PAZIENTI SOTTO | 50 ANNI !

NOTA Smith BD IJROBP 81,1, 2011

* Il rischio di RL decresce con l'eta <40 (elevato) >70 (molto basso)
: BORCRYSHI S EBarssE8<,RY SaificEO X8y 3805 pLY CBRYS RasSRber il

SANYBPERIdio Canadese ha stratificato x eta (305 pz), senza report per il
§cr1ljtgg/bl%pg 79% pazienti >50 anni




Radiosensitivita

pUANTEc: VISION PAPER Int. J. Radiation Oncology Biol Phys., Vol. 76, No. 3, Supplement, pp. S145 §150, 2010

BIOMARKERS AND SURROGATE ENDPOINTS FOR NORMAL-TISSUE EFFECTS OF
RADIATION THERAPY: THE IMPORTANCE OF DOSE-VOLUME EFFECTS

SerEN M. BENTZEN, Pu.D., D.Sc. *T MaTtHEW PARLIAMENT, M.D..* Josern O. DEASY, PH.D.,§
Apam Dicker, MD.. Pu.D.. " T Warter J. Curran, MDY JacourLINg P. WiLLIAMS, PH.D. #*
AND BARRY S. ROSENSTEIN, PuD.M

VARIABILITA’ BIOLOGICA

Determinanti biologici di rischio di tossicita sui tessuti normali variabili
individualmente e responsabili di effetti patogenetici .



BIOMARKERS PREDITTIVI e di RISPOSTA

— Trasforming Growth Factor - 1 (TGF-31)
- FOitochineetattori di crescita
— Trasforming Growth Factor - 1 (TGF-31)

* Profibrotico a “basse dosi”

* Proinflammatorie

Variazioni g}enetiche
— Mutazioni gene ATM

* Iperradiosensitivita a “basse dosi”
— Polimorfismi a singolo nucleotide (SNPs)

X-Ray Cross Complementing (XRCC)

XRCC1 e XRCC3 Sono associati alla

aumentata radiosensitivita nel BC e differente
capacita riparativa




k. J. Radiation Oncalogy Biol. Phys., Vol 81, No. 1, pp. 52-58, 2011
Copynght © 2011 Elsevier Inc.

Pamted in the USA. All righes mserved

0360-3016 S-see fromt maser

ELSEVIER doi:10.1016/j.ijrobp.2010.04 023

CLINICAL INVESTIGATION Breast

ASSOCIATION BETWEEN GENETIC POLYMORPHISMS IN THE XRCC1,XRCC3,XPD,
GSTM1, GSTT1, MSH2, MLH1, MSH3, AND MGMT GENES AND RADIOSENSITIVITY
IN BREAST CANCER PATIENTS

Monica ManGont, M.D., Pu.D..* SsmoneTTA Bisanzi, M.Sc..! Francesca Carozzi, Pu.D..!
CrisTiNA Sant, M.Sc..! Giampaoro B, M.D.* Lorenzo Livi, MD.* _
EMANUELA BARLETTA, M.D.. Pu.D.." ApeLe Sentort CosTanTiNg M.D.." anp Gruserpe Gormnt, M.D.F

*Clinical Physiopathology Department, Radiotherapy Unit, University of Flarence, Italy: ' Analytical and Biomolecular Cytology Unit,
Cancer Prevention and Resecarch Institute (ISPO), Florence, Italy: "Department of Experimental Pathology and Oncology. University of
Florence, Florence, Italy: 30ccupational and Environmental Epidemiology Unit, Cancer Prevention and Rescarch Institute (ISPO).
Florence. Italv

8
- --—-——--L___.lL 8 =======q
by
: i : L.
s é
K
~ 3
& e
3 S
: 0 x @ s0 70 L v . p v
BED (Gy) 0 20 D (oy;o 60 0
[===== veriont steies (AT cr 11)  ——— Widaywe oleie (<) | — Wid type abele (GIG) |
Fi‘.ﬂ- 1. Probability of not developing severe acute skin reactions Fig. 3. Probability of not developing severe acuke skin reactions
1(,md? ':‘3‘51 3"?" mdmbcmpy amaong carners ‘_" the “["d")'PC al- (Grade =2c) afer mdiotherapy among carmriers of the wild-type al-
lele (CL) alﬁ of the variant alleles (C/T or T/T). genetic polymor- lele (G/G) and of the variant alleles (G/A or A/A), genetic polymor-
phism XRCC3-Thi24 IMet. Breast cancer patients treated with phism MSH3-Al1045Thr. Breast cancer patients treated with
radiotherapy only (7 = 61). BED = biologically effective radiation radiotherapy only (n = 61). BED = biologically effective mdiation

dose. dose.



Association Between a Germline OCAZ Polymorphism at
Chromosome 15q13.1 and Estrogen Receptor—-Negative Breast
Cancer Survival

Elizabeth M. Azzato, Jonathan Tyrer, Peter A. Fasching, Matthias W. Beckmann, Arif B. Ekici, Ruadiger Schulz-Wendtland,
Stig E. Bojesen, Borge G. Nordestgaard, Henrik Flyger, Roger L. Milne, José Ignacio Arias, Primitiva Menéndez, Javier Benitez,
Jenny Chang-Claude, Rebecca Hein, Shan Wang-Gohrke, Heli Nevanlinna, Tuomas Heikkinen, Kristiina Aittomaki, Carl Blomagvist,
Sara Margolin, Arto Mannermaa, Veli-Matti Kosma, Vesa Kataja, The Kathleen Cuningham Foundation Consortium for Research
into Familial Breast Cancer, Jonathan Beesley, Xiaoging Chen, Georgia Chenevix-Trench, Fergus J. Couch, Janet E. Olson,
Zachary S. Fredericksen, Xianshu Wang, Graham G. Giles, Gianluca Severi, Laura Baglietto, Melissa C. Southey, Peter Devilee,
Rob A. E. M. Tollenaar, Caroline Seynaeve, Montserrat Garcia-Closas, Jolanta Lissowska, Mark E. Sherman, Kelly L. Bolton,
Per Hall, Kamila Czene, Angela Cox, lan W. Brock, Graeme C. Elliott, Malcolm W. R. Reed, David Greenberg, Hoda Anton-Culver,
Argyrios Ziogas, Manjeet Humphreys, Douglas F. Easton, Neil E. Caporaso, Paul D. P. Pharoah

Manuscript received July 29, 2009; revised February 1, 2010; accepted February 15, 2010.
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Cumulative overall survival among patients with estrogen receptor (ER)-negative breast
cancer by genotype of the single-nucleotide polymorphism rs4778137.
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Analysis of Gene Expression Using Gene Sets
Discriminates Cancer Patients
with and without Late Radiation Toxicity

J. Peter Suensson1'2, Lukas J. A. Stalpersa, Rebecca E. E. Esveldt—van Lange1, Nicolaas A. P. Frankena, Jaap Haveman "

Binie Klein', Ingela Turesson>, Harry Vrieling1, Micheline Giphart—Gassler"ﬁ

and Clinical Immunology, Academic Hosp

Int. J. Radiation Oncaology Biol. Phys., Val. 80, No. 2, pp. 385 391, 2011
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VARIABILITA BIOLOGICA
nella radioresponsivita potrebbe in futuro
guidare la scelta terapeutica

Mitigare il rischio in soggetti ad alto rischio
Intensificare la terapia in soggetti a basso
rischio
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ASSOCIATION BETWEEN GENETIC POLYMORPHISMS IN THE XRCC1, XRCC3, XPD,
GSTM1, GSTT1, MSH2, MLH1, MSH3, AND MGMT GENES AND RADIOSENSITIVITY

IN BREAST CANCER PATIENTS
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Caratteristiche del tumore

PValue for
Subgroup Hazard Ratio [95% Cl) Interaction

Age I 0.67
250 yr . 1.02 (0.62-1.70)
<50 yr - 0.77 (0.35-1.70)

Tumor size : 0.90
22 em 5 0.99 {0.49-1.95)
<2 = 0.95 {0.55-1.64)

Estrogen-receptor status : 0.36
ios : = : 0.71 (0.41-1.23)
Negative —f = 1.32 (0.62-2.32)
quivoss - = 1.30 (0.22-7.81)
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Figure 2. Hazard Ratios for Ipsilateral Recurrence of Breast Cancer in Subgroups of Patients.

Whelan NEJM 362;6, 2010



La biologia del tumore

Kaplan—Meier plots of disease-free survival comparing elevated Ki-67 (220%) versus low
Ki-67 (<20%) for pT1mic, pT1a, pT1b node-negative breast cancer.
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JOURNAL OF CLINICAL ONCOLOGY

ORIGINAL REPORT

Age, Breast Cancer Subtype Approximation, and Local
Recurrence After Breast-Conserving Therapy

Nils D. Arvold, Alphonse G. Taghian, Andrzej Niemierko, Rita F. Abi Raad, Meera Sreedhara, Paul L. Nguyen,
Jennifer R. Bellon, Julia S. Wong, Barbara L. Smith, and Jay R. Harris

Patients and Methods
We studied 1,434 consecutive patients with invasive BC who received BCT from December 1997 to July
2006. Ninety-one percent received adjuvant systemic therapy; no patients received trastuzumab.
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Fig 2. Unadjustad cumulative incidence of local recurrenca by breast cancer
subtype on the basis of competing risks analysis. HER2, human epidamal

growth factor receptor 2.




Variabilita RL secondo fattori prognostici
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.....ll trattamento giusto

Frazionamento

Boost

Tecnica RT

Associazione con terapie sistemiche



The Breast 19 {2010) 176-179

Contents lists available at ScienceDirect

THE BREAST

The Breast a
Lo

journal homepage: www.elsevier.com/brst

Criginal article
Pushing the limits of hypofractionation for adjuvant whole breast radiotherapy

John Yarnold **, Joanne Haviland

Schema of the UICFAST trial testing two dose levels of a S-fraction regimen delivered
as one fraction per week versus 50 Gy in 25 fractions over S weeks to the whole
breast after local tumour excision of early breast cancer.

Group Total Fraction Number of Fractions
dose {Cy) size {Gy) fractions per week

Control 50.0 2.0 25 3

Test 1* 300 6.0 3 1

Test 2P 28.5 5.7 5 1

* Iso-effective with Control if /8 4.0 Gy.
b I1sp-effective with Control if ¢j8 3.0 Gy.



Radiotherapy and Oncology 100 {2011) 93-100

Contents lists available at ScienceDirect

Radiotherapy and Oncology Eta =50 anni

journal homepage: www.thegreenjournal.com T<3cm NO
Phase Il randomised trial
First results of the randomised UK FAST Trial of radiotherapy hypofractionation No boost
for treatment of earlv breast cancer ( (_ZRUKE/O4/O]51
] Fractionation schedule No chemioterapia
50 Gy, 30 Gy, 238.5 Gy,
N=239 N =248 N=242
S0Gy  Risk ratio for 28.5 SOGy Risk ratio for 30 Gy vs 285
(%) (%} (%} and Y {sz‘érglt;,op-ovralue focr“’lr t::nd Y {';;;rglt;,opir'alue fbofrvtsrend a
No 189 (79.1) 160 (645} 184 (76.0)
change 1,p- 026 1,p- 0.002
Mild change 46 (19.2) 65 (26.2) 49 (20.2)
1.07 {0.75-1.54) 1.37 {1.00-1.90)
Marked 4 (1.7} 23 (9.3} 9 (3.7) 225 {0.70-7.18) 2.70 {1.28-5 67)
change
Relapses, d pri d deaths b 0
elapses, second primary cancers and deaths by 35.5 /0 “ | .
: Total In conclusion, a 5-fraction schedule of
50Gy 30Gy 285Gy whole breast radiotherapy delivered in once-
Other cause? 4 3 6 entified that is

ally fractionated
? Deaths from other causes included 4 cardiac-related events, 2 of which were in s in breast

patients who received left-sided radiotherapy. annual clinical
' Breast cancer 2 2 6 10 assessments of a range of adverse effects in
Other cause” i3 5 13 the breast recorded at a median of 3.1 years.”

¥ Deaths from other caases included 4 cacdiac-related events, 2 of which were in
patients who received left-sided radiotherapy.



Boost

. Age < 40 (n=448) o) Age 41-50 (n=1334) La SomministraZione del
s — boost riduce
' . | globalmente il tasso di

N recidiva locale di un
%Q n :geg1ﬁt;(rt=s180:1 o m._o ‘ 1geg>50‘f.n=j734: Tt fattore di 2 (p < 0-0001)

BOOST S| - BOOST NO?
SECONDO QUALI CRITERI

= Y T T T T Y T Ty T T T Y TTOT
Experimental arm B 39 Gy/13F 39 Gy/13F N/A N/A
Mean age (years) 54.5 57.2 574 Not reported
Node + (%) 32.7 28.8 22.8 0
Mastectomy (%) 0 15 8 0

Boost (%) 74.5 60.6 42.6 0
CIICITIOtIICTapy o] | B > pu v 222

1L
Regional RT (%) 20.6 14.2 7.3 0




Irradiazione di N

Canada (18, 19, 21) RMH/GOC (17, 20) START A (10) START B (16)
N=1234 N = 1410 N=2236 N =215

&, 7 G, 7 G, 3 &,

1IZlE2 TRl o

SCARSITA’ di POPOLAZIONE e BREVE
FOLLOW-UP PER DATI SICURI di
EFFICACIA e TOSSICITA’

per RACCOMANDARE -
IPOFRAZIONAMENTO su N i

*T3-4 trattati con MR
*Tra 26% e 60% N+ 21%, 14% e 7% irradiati su N




Tossicita cutanea e sottocutanea
tardiva e cosmesi

Canada (18, 19, 21) RMH/GOC (17, 20) START A (10) START B (16)

E:j “NO COMMENT” [

Wedg
Inh

P “Peso” della Chirurgia non confrontabile D

Central 3%

Separs per tecniche e ricostruzione oncoplastica

Radioterapia “desueta”

RMH/GOC o= 5,10 50/25 604 46.6 6.4 9.8
42.9/13 543 42.0 11.2 156
39/13 69.7 43.9 39 6.6
START A 2824 5 50/25 59.0 1.0*
41.6/13 58.1 1.09*
39/13 65.9 0.69*
START B 202 5 50{25 58.8 1.0*
40/15 645 0.83*
Canadian 2 5,10 50425 79.2 71.3

42.5/16 779 69.8




Frazionamento e mortalita cardiaca

18

Left  -X04KX
Right

lateralita

104

054

0.00 T T T T

0 5 10 15 20 25
Years
Population at risk
Left 3781 2985 1269 226
Right 3666 2916 1251 208
P value = 0.69
Fig.2. Cumulative incidence of cardiac death according to laterality
of breast cancer.
B 15
Left  00a¢X
Right -
Eta >60
104
.05 4
0.00 T T T T
0 5 10 15 20 25
Years
Population at risk
Left 1593 1250 487 59
Right 1501 1176 463 66

P value = 0.39

Hg. 3. Cumulative incidence of cardiac death according to laterality

of breast cancer in women aged (A) =60 and (B) >60 years.

Cumulative incidence of cardiac death  &d

1 >20y XX

| Frazionamento
sinistra

0.00 fd-__l_-_—

0 5 10 15 20 25
Years
Population at risk
>2 Gy 3200 2528 1103 225
S2Gy 581 457 166 1
P value = 0.17
15
>20Gy X000
=206y
101 i
Frazionamento
054
0 5 10 15 20 25
Years
Population at risk
>2Gy 3107 1718 836 205
=26y 559 440 279 3
P value = 0.30

Fig. 4. Cumulative incidence of cardiac death according to fraction
size in women with (A) left-sided and (B) right-sided breast cancer.

A 5 B
20 Efa >60 e
ipofrazionamento
sinistra [

.05 (£
0.00 L T T T 0.0
0 5 10 15 20 25
Years
Population at risk
>2Gy 1354 1062 417 59
<2Gy 239 188 70 0
Pvalue =022

Fig. 5. Cumulative incidence of cardiac death according to fraction
size in women =60 years with (A) left-sided

F-up medio 7,9 (0.3-20.5)

Rischio Relativo a 10 anni
per eta >60 e frazioni >2 Gy

1.22

Marhin W - IJROBP 69,2,483—489,2007



CRITICAL REVIEW Int. J. Radiation Oncology Biol. Phys., Vol 76, No. 3, pp. 656 665, 2010

RADIATION-RELATED HEART DISEASE: CURRENT KNOWLEDGE AND
FUTURE PROSPECTS

Saran C. Darey, Pu.D..* Davip J. Curter, F.R.C R..* MarRIAN Boerma, Pu.D.. |

Mortalita correlata a malattia cardiaca
Standard 1,5%
Ipofrazionamento 1,9%

“Mantenere il volume e la dose
cardiaca ai livelli minori possibili”

QUALE TOSSICITA CARDIACA
DOPO PIU LUNGO F-UP?




Radiotherapy and Oncology 100 (2011) 157-159

: - s - . T '<f
Contents lists available at SciVerse ScienceDirect
Radiglherapy
aOncology

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Editorial

Radiation-induced heart morbidity after adjuvant radiotherapy of early
breast cancer - Is it still an issue?

Birgitte -

“Ther apy and the
risk of RACE STUDY

Thend  (Danish e Swedish case-control study)

difor In corso for broast
cance the patients
to ass

....there are still patients with unfavourable anatomy combined with a tumour bed just
in front of the heart who receive a high dose to the heart. “



Dimensione mammaria

Solo 14%-16% in START trials

Canada (18, 19, 21)

RMH/GOC (17,20)  START A(10)  START B (16)

Energy Co-60,4 MV or 6 MV 6 MV* 6 MV* 6 MV#*

Wedges Yes Yes Yes
GOC only Varigble Vanable

Planning 2D RMH 2D or 3D 2D or 3D
3D GOC

Central Axis Dose Homogeneity 7% to +7% 3% to +7% 3% to +3% 3% to +3%

Separation

» Scelta della tecnica RT ottimale




Dimensione mammaria e
tossicita

Scelta della tecnica RT ottimale

Preferibile utilizzo di IMRT per
migliorare omogeneita di dose,
ridurre Hot Spot e tossicita

Active Breath Hold IMRT Posizione prona I
“JONN K. Yarnora.
Radiotherapy and Oncology 100 {2011) 221-226



Terapie sistemiche: chemio

C4q
DIVERSI SCHEMI CT
SOTTOGRUPPI TROPPO PICCOLI
FOLLOW-UP TROPPO BREVI

MANCANZA di DATI PER
CT CONCOMITANTE
CT NEO-ADIUVANTE

Canadian RMH/GOC = | CMF o altro

Nessuna paziente ha ricevuto Trastuzumab



Terapie sistemiche:
ormonoterapia

Tal

DONNE IN POST MENOPAUSA
OGG|I ASSUMONO [.A.

Non riportato se concomitante o sequenziale alla RT

Scarso uso di Inibitori Aromatasi




B

Editorial Comment : F\]
Shorter fractionation schedules in breast cancer radiotherapy: <

Clinical and economic implications

Mariella Mannino, John R. Yarnold 4s {2009) 730 731

The Breast 19 {2010) 192-197

Contents lists available at ScienceDirect

The Breast B

journal homepage: www.elsevier.com/brst

Original article

Hypofractionated breast radiotherapy: Financial and economic consequences

Yolande Lievens*

Department of Rediation Oncology, University Hospital Casthuisberg, Herestreat 49, 3000 Leuvery, Belgium



Appropriatezza
organizzativa ed economica

Elementi che incidono sui costi totali

— Attivita del centro
» Costi del personale
» Costi e Ammortamento macchine e Volume di lavoro
» Tipologia di pazienti
» Expertise
— Complessita del trattamento
« Treatment planning

* Numero campi - Numero di frazioni
 IMRT - IGRT...

« Tempo di occupazione per ciascun operatore (medico tecnico
fisico..) per ogni procedura

» Costi diretti (materiale di consumo)
— Organizzazione ospedaliera strutturale e amministrativa
— Organizzazione SSN, Assicurazioni
— Costi del paziente e familiari



Valutazioni economiche

100% -
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60% - m administration
lqua |ty assurance
ldeli/ery
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M preparation
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0% .
. 13fr/5w - Sfr/:.w 5fr/2,5w

Distribuzione proporzionale dei costi correlati al trattamento

Lievens J The Breast19(2010)192-197



Valutazioni economiche

Ipotesi di stima dei ricavi secondo diverse modalita tecniche

8.000
7.000
6.000 O Preparazione
5.000 m Delivery
4.000 mQ.A.
3.000 O altro
5 000 @ totale
1.000 -
0 _|

3D-CRT+B 3D-Hypo 3D- IMRT+SIB Hypo IMRT
15 Hypo+B

Il totale dei ricavi cambia con la complessita del prodotto



In sintesi

L’ipofrazionamento Whole Breast ha alcune
“aree oscure”

Selezione delle pazienti
* T, N, Grading, fattori biologici, radiosensitivita, “large breast”

Scelta del trattamento
* ipofrazionamento ideale, boost, RT linfonodale (?)

Effetti collaterali tardivi
 Tossicita cardiaca

Organizzazione sanitaria

* Tecnologia e economia sanitaria
» Costi sociali e nuovi studi e assicurazioni



Conclusioni

» Efficacia e appropriatezza sono gli
strumenti per raggiungere I’efficienza

NECESSITA’ di PIU’ LUNGO FUp ?
o
NECESSITA’ di NUOVI TRIALS?

CON SOTTOGRUPPI PREDETERMINATI
PER DIVERSI FATTORI di RISCHIO

NUOVE TECNICHE RADIOTERAPICHE
e VALIDAZIONI RADIOBIOLOGICHE e BIOGENETICHE












Canada (18, 19, 21) RMH/GOC (17,20)  STARTA(10)  START B (1)
Energy Co-60, 4 MV or 6 MV b MV* 6 MV* 6 MV*
Wedges Yes Yes Yes Yes
Inhomogeneity cCorrections GOC only Variable Vanable
Planning 2D 2D RMH Dor3D 2Dor3D

3D GOC

Central Axis Dose Homogeneity 1% to +7% 5% to +7% 5% to +3% 5% to +3%
Separation =23cm
Percent receiving boost 0% 75%! 61% 39%
Roost dose 14 Gy, 7 fr 100y, & 10 Gy, 3 fr
Boost modality Electrons Electrons Electrons
Percent receiving regional nodal imadiation 0% 21% 14% 1%
Target for nodal irradiation SCV £ Ax SCV + Ax SCV £ Ax
Use of PAS Yes
Dose to regional nodes Same as breast Same as breast ~ Same as breast

Smith BD IJROBP 81,1, 2011



Canada (18, 19, 21)

RMH/GOC (17, 20)

START A (10) START B (16)

N=12% N=1410 N=27236 N=2215
K % } % K % K %
Treated with breast-conserving 1,23 100% 1410 100% 1,900 83% 2,038 02%
SUTgery

Age =50 years 920 15% 087 0% 1,727 7% 1,758 79%
pll 2 1,234 100% 1,324 94% Majonity Majority

pNO 1,234 100% 564 40% 1,547 69% 1,633 T4%
Chemotherapy not used 1,098 89% 1,214 86% 1,443 65% 1,724 8%
Central axis inhomogeneity 1,23 100% 1410 100% 2,236 100% 2,215 100%

T%t0 +7%
High tumor grade 233 19% 629 28% 509 23%

Smith BD IJROBP 81,1, 2011






.....ll paziente giusto

Selezione pazienti

Dimensione di T

Stato di N

Grading

Large breast

Caratteristiche biologiche del tumore



Selezione pazientt :
Canadian trial vs START trials

Selected characteristics of randomized trials of breast hypofractionation.

RMH/GGOC START A START B Canadian
Site UK UK UK Canada
Years accrual 1986—98 1998—-2002 1999—-2001 1993-96
Standard arm 50 Gy/25F 50 Gy/{25F 50 Gy/25F 50 Gy/{25F
Experimental arm A 429 Gyf/13F 41.6 Gy/13F 40 Gy/15F  42.5 Gy/16F
Experimental arm B 39 Gy/13F 39 Gy/13F N/A N/A
Mean age (vears 54.5 57.2 574 Not reported
Node + (%) 32.7 28.8 22.8 0
Mastectomy (%) 0 15 8 0
Tumor size > T2 (%) 42.5° 48.6 35.9 20
Boost (%) 74.5 60.6 426 0
Chemotherapy (%) 13.9 35.5 22.2 11

Regional RT (%) 20.6 14.2 7.3 0




Selezione pazienta :
Canadian trial vs START trials

Tumori <2cm pTl * Tumori <5 cm pT1-3
pN 0 * pNO-1 (28.8% e 22.8%)
G 13 e G3 20%¢e22%

NO boost * NO boost (40% e 55%)
NO RT su N * Boost (60% e 43%)

e RTsuN 14% e 7%

e Terapie sistemiche

_ . — OT 54% ¢ 74%
— chemioterapia 11% _CT 11% e 7%

NO “large breasts” — CT+OT 25% e 14%
« “Large breasts” 14% ¢ 16%

Terapie sistemiche

— Ormonoterapia consentita

Whelan NEJM 362;6, 2010 START Trialists’ Group Lancet 371, 2008




Incidenza recidiva locale

6097 women with BCS and node-negative disease

Spear gain 16.1% (SE 1.0)

a N neg
_ Isolated local recurrence of breast cancer tel 6,7% 10%
L 40 | . y SO
v’ : |
e CONTROL(®) 5045
% 27'2% .@ 10— + BCS+RT
- Absoclute >
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u AbSO|UtB at 20 years Time fyears)
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8 18:5% (s€.07) 2p < 000001 o 1% 13,1%
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o | I N %
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EBCTCG Lancet 366, 2005: 2087



Rates of Local recurrence in the altered fractionation trials.

Total dose 5 yr local 0 yrNocal
(Gy){fraction recurrence (%) recurrence (%)
RMH/GOC 50/25 12.1 T1-2
39/13 14.8 NO(1)
42.9/13 9.6
START A 50/25 36
39/13 5.2
416/13 35 ‘?
START B 50/25 33 Py
40{15 2.2
Canadian

50/25 3.2 T1 NO
42.5/16 2.8



DOSE ESCALATION HAS A MUCH GREATER
EFFECT ON NORMAL TISSUE RESPONSES THAN
ON TUMOR CONTROL AFTER WHOLE-BREAST
RADIOTHERAPY

10 —
OJ-——-"'/

10 20 30 40 S50 60 70
Dose (Gy)




Effetti collaterall

Incidence of ischaemic heart disease. symptomatic rib fracture. and symptomatic lung fibrosis according to
fractionation schedule

Fractionation schedule Total n=2215
50 Gy n=1105 40 Gy n=1110
*

Ischaemic heart disease
Reported . 19(1-7) 15(1-3) 34 (1-5)
Confirmed [left-sided]* 12(1-1) [4] 7(0-6) [3] 19 (0-9) [7]
Symptomatic rib fracture’
Reported 17 (1-5) 16 (14) 33 (1-5)
Confirmed” 2(0-2) 2(02) 4(02)
Symptomatic lung fibrosis
Reported | 15(14) 16 (14) 31(14)

Confirmed” 1(0-1) 3(03) 4(0-2)




BED

Comparison of various fractionation schedules according to Biologically Equivalent
Doses (BED).?

Dose/fractions Normal tissue /83 4 Tumor Acute skin
control o84 toxicity af81o

50 Gy/25 794 75 60

429 Gy/13 84.5 78.3 57.1

41.6 Gy/13 80.8 74.9 54.9

425 Gy/l16 75.7 70.7 53.8

39 Gy/13 734 68.3 50.7

40 Gy/15 714 66.7 50.7

45 Gy{25 £8.8 65.3 53.1

37.5 Gy/16 634 598.5 46.3

?

Si riduce la tossicita acuta a svantaggio del controllo tumorale =



Rates of Local recurrence in the altered fractionation trials.

Total dose 5 yr local 0 yrNocal
(Gy){fraction recurrence (%) recurrence (%)
RMH/GOC 50/25 12.1
39/13 14.8
42.9/13 9.6
START A 50/25 36
39/13 5.2
416/13 35 ‘?
START B 50/25 33 Py
40{15 2.2

Canadian 50/25 3.2
42.5/16 2.8




Polimorfismo a singolo nucleotide

« E'il piu comune tipo di variazione genetica
* Numerosi SNPs sono stati identificati e
caratterizzati,

» Sono candidati come potenziali predittori
di variazioni nella funzione biologica

* Ci sono geni interessati nella riparazione
del DNA e nella risposta alla radiazione

* Ricerca delle varianti genetiche che
modulano la radiosensibilita individuale

X-Ray Cross Complementing (XRCC)

XRCC1 e XRCC3 Sono associati alla
aumentata radiosensitivita nel BC e
differente capacita riparativa

DNA molecule 1 differs from DNA
molecule 2 at a single base-pair
location (a C/T polymorphism).



Appropriatezza

Appropriatezza
Metodologica e
Scientifica

Appropriatezza
Organizzativa
Economica

Health Intervention

“intervento giusto al paziente giusto”
Timing

“al momento giusto e per la durata giusta”

Setting
“nella sede e con tecnologia giusta”

Professional
“dal professionista giusto”




Valutazioni economiche

Ipotesi di stima dei ricavi secondo diverse modalita tecniche

8.000
7.000
6.000 O Preparazione
5.000 m Delivery
4.000 mQ.A.
3.000 O altro
5 000 @ totale
1.000 -
0 _|

3D-CRT+B 3D-Hypo 3D- IMRT+SIB Hypo IMRT
15 Hypo+B

Il totale dei ricavi cambia con la complessita del prodotto



