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1) RT e nuovi regimi CHT:
i TIMING?

v Durata CHT, ritardo inizio RT e rischio di
incremento riprese locali

~ Trattamenti sistemici: impatto su recidiva
locale inferiore rispetto a RT

C Sequenza ottimale: sempre CHT - RT?



2) RT e l. Aromatasi:

i TIMING?

o TAM e RT: qualche rischio per i frattamenti concomitanti?
(in studi in vitro: arresto delle cellule in GO-G1, relativamente

rxresistenti)

Analogo rischio per Inibitori Aromatasi + RT
concomitante?



3) Trattam. sistemicl + RT:
TOX POLMONARE?

a RT mammaria - ascella - sovraclaveare:
> Tox polmonare lieve (polmonite e fibrosi 61 30-40%; G2 <3-4%)

» Correlazione statistic. significativa del danno con:
> eta> 60 aa (NTCP del 50%: 40 Gy vs 27)
- MLD, D25%, V20, frazionamento, volumi
> CHT

o Terapie sistemiche:

> Taxani e trastuzumab + RT: possibile effetto rxsensibilizzante
(polmoniti 8%)



4) RT-CHT: ulteriore
incremento rischio 11
tumori?

o Risultati di recenti reviews su pz affette da ca. mammario
trattate fino al 2002:

> Rischio IT tumori -esclusa mamm controlat- modestamente incrementato
(SIR 1.04-1.25)

~ Lieve aumento rischio per T in sedi correlate RT e CHT (SIR 1.34-2,19), cioe:
rischio > in paz trattate RT e CHT (>> eta giovane) rispetto alle non trattate

> A 20 e 30aa il rischio tende a incrementarsi leggermente

> Altri IT fumori (retto, LNH) sono invece incrementati > in paz hon RT e CHT
trattate



-u.mber 019e-:md primary cancers tith standardized incidence rarios among 1-vear survivors of breast cancer in Denmark 1977-2001 specified for second cancer dre and for

administered postope , tamoxifen ind chemotharapy.
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Tongue 1 0.5 (0.0-1.8) 7 1.6 (0.4-28) 3 2.2 (0.0-4.6) 5 1.0 (0.1-1.9) 2 2.1 (0.0—4.9) 6 1.1 (0.2-2.13
Salivary glands 1 0.9 (0.0-2.6) 1 04 (0011 0 00 (0.0-0.00 07 (00-1.6) 700 (0.0-0.00 2 06 (0.0-1.5)
Mouth 4 1.0 (0.0-2.0) 18 1.0 (1.0-28) 6 2.0 (0.4-3.5) 1€ 1.6 (08-2.3) 3+ 21 (0.0—4.1) 18 1.6 (0.8-2.3)
Pharymsx T 2.0 (0.5-3.6) T 0.9 (0.2-146) 2 0.8 (0.0-2.0) 2 1.4 (0.6-2.2) 2 1.0 (0.0-2.4) 12 1.3 (0.6-2.1)
Oezophagus a 1.6 (0.6-2.7) 11 0.8 (0.3-1.3) 4 00 (0.0-1.7) 1€ 1.1 (0.6-1.6) 5 2.5 (0.5—4.5) 14 08  (04-1.3)*
Stomach 19 1.4 (0.8-2.0) 38 1.2 (0.8-18) 19 1.8 (1.0-2.8) 3F 1.1 (08-1.5) 12 2.4 (1.0-3.8) 45 1.1 (0.8-1.47*
Small intestre 1] 0.0 (0.0-0.0) ] 1.2 (0.2-273) 1 0.7 (0.0-2.2) 4 0.9 (0.0-1.8) 2 2.8 (0.0-6.6) 3 0.6 (0.0-1.3)
Colon 85 1.3 (1.0-1.6) 148 0.9 (081 13** 53 1.0 (0.7-1.2) 180 1.1 (08-1.2) 25 1.0 (0.6-14) 08 1.0 (0.9-1.2)
Rectum 30 1.0 (0.7-1.4) 105 1.2 (1.0-14 30 1.0 (0.6-1.4) 114 1.2 (10-1.49) 22 1.4 (0.8-2.00 122 1.1 (0,9-1.3)
Liver 1 0.2 (0.0-0.5) 5 0.3 (0,00 6 o 00 (0.0-0.0) 04 (0107 7 00 (0.0-0.0) 6 03 (0.1-0.6)
Gallbladder 4 0.6 (0.0-1.1) 17 10 (0.5-1%9) 5 0.8 (0.1-1.6) 0.9 (05-1.3) 2 09 0.0-2.1) 19 09 (0.54.3)
Pancreas 24 1.1 (0.6-1.5) 58 1.1 (0.8-14) 17 0.0 (0.5-1.3) 65 1.1 (08-1.4) 13 1.2 (0.4-1.9) 72 1.1 (0.8-1.3)
Mose, sinuses ] 0.0 (0.0-0.0) 205 (0.0-13) 0 00 (0.0-0.00 05 (00-1.2) 700 (0.0-0.00 2 04 (0.0-.1)
Larynx 6 1.8 (0.4-3.% 4 0.5 (0.0-1.1) 2 0.8 (0.0-2.0) £ 1.0 (03-1.6) 3 1.7 0.0-3.6) 7 0.8  (0.2-14)
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Corpus uteri 55 1.2 (0.9-1.6) 128 1.2 (1.0-14) 65 1.8 (1.4-2.3) 11§ 1.0 (Do-1.2)* e 1.1 (0.6-1.5) 160 1.3 (L11.4)
Uterus, other 4 2.0 (0.0-3.9 5 1.1 (0.1-20m 4 26 (0.1-5.2) 5 1.0 (0.1-1.8) 00 (0.0-0.0) a 1.6 (0.5-2.6)
Onary, uterine adnexa 65 1.6 (1.2-2.0) 116 1.3 (1.1-15 27 00 (0.6-1.3) 154 1.5 (13-1.8)* 45 2.2 (1.5-2.8) 135 1.2 (1.0-1.5)*
Other female genital org a 1.3 (0.4-2.1) 16 1.0 (0519 2 04 (0.0-0.9) 23 1.3 (0B-1.9)* 3 1.1 (0.0-2.2) 22 1.1 (0.6-1.6)
Kidney 18 1.3 (0.7-1.9 % 0.8 (0.5-11) 14 1.2 (0.6-1.9) ic 08 (05-1.2) 7 1.2 (0.3-2.1) 37 0.0 (0.6-1.2)
Bladder etc. 37 1.2 (0.8-1.6) 72 1.0 (0.8-13) 25 1.0 (0.6-1.4) 84 1.1 (00-1.3) k] 1.8 (1.1-2.6) 86 1.0 (0.81.2)*
Melanoma of skin 24 1.0 (0.6-1.%) 52 1.0 (0.7-13) 20 1.3 (0.7-1.8) 56 00 (07-1.1) 5 04 (0107 70 1.1 (0.0-1.4)*
Eye 2 1.0 (0.0-2.5) 6 1.4 (0329 1 0.7 (0.0-2.13 7 1.4 (D4-2.5) | 1.0 (0.0-2.9) 7 1.3 (0323
Brain, nervous system 25 1.0 (0.6-1.4) 44 08 (0.6-10) 16 0.0 (0.5-1.4) 53 0.8 (06-1.1) 705 (0.1-0,9) 62 0.0  (0.7-1.2)
Thyroid 5 1.2 (0.2-2.% 6 0.7 (0.1-173) o 0.0 (0.0-0.0) 1 1.1 (04-1.73 3 1.7 (0.0-3.3) 707 (0.241.2)
Bone 1 1.3 (0.0-3.9 1 0.6 (0.0-18) 0 00 (0.0-0.00 z 1.1 (0.0-2.5) | 24 (0.0-7.3) 1 0.5 (0.0-1.5)
Spft rizaes 12 3.0 (1.7-6.0) 11 1.5 (0.6-25* 7 30 (0.8-5.2) 1€ 2.0 (10-3.00 5 3.0 (0.8-7.0) 17 2.0 (1.0-2.9)
Mon-Hodgkins lymphoma 17 0.9 (2.5-1.3 50 1.3 (1018 15 1.0 (2.5-1.5 61 1.2 (Do) 38 08 (e3-L4 68 H R R
Hodgkins diszaze 2 1.3 (0.0-3.1) i 0.0 (0,01 0 00 (0.0-0.0) 5 1.3 (02-2.5) 1 1.2 (0.0-3.5) 4 1.0 (0.0-2.0)
Multple myeloma 1 0.1 (0.0-0.4) 25 1.3 (0.8-18* 3 0.4 (0.0-1.00 23 1.1 (0.7-1.6) 2 0.6 (0.0-1.5) 24 1.0 (0.6-1.4)
Acute leukaemia 15 2.4 (1.2-3.6) 27 1.9 (1.2-2 6) a 1.8 (0.6-3.1} 33 2.1 (14-2.8) 2 3.2 (1.1-5.3) 33 1.8 (1.2-2.5)
T T R 8 0.8 (0.3-1.4) 26 1.1 (0.7-15) 12 1.5 (0.6-2.3) 2z 09 (05-1.2) 7 1.8 0.5-3.2) 27 0.9 (0613
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1. Observed number.

2. Srandardised incidence rario.

3, T

4. * significant rest for heterogeneiry.

5. Salivary glands, oesophagus, stomach, lung, pleura, thyroid, bone, soft dssue and acure leukaemia.



-Risk of second primary cancer of lung, corpus uteri and ovary in 3-year survivors of breast cancer in Denmark 1977 2001 in
relation to time since diagnosis of breast cancer, age at diagnosis and adjuvant treatment. The adjusted relative nisk is normalized to the
category with most observations and given with 95% confidence intervals.

Corpus uteri Ovary
p <0.01 p=0.30 p=0.14
Time since diagnosis, years
53-0 1 1 1
10-14 1.47 (1.08-2.00) 0.74 (0.48-1.13) 0.76 (0.48-1.19)
>19 23 (1.04-2.24) 0.75 (0.41-1.37) .55 (0.28-1.08)
1.83-4.90)
p =0.33 p=0.84 p<0.01
y0.91-1.82) 1.15 (0.68-1.96) 1.62 (1.02-2.57)
1 1
60-69 1.O7 (0.77-1.48) 0.93 (0.60-1.43) 0.48 (0.26-0.87)
T0-79 0.70 (0.32-1.54) 1.19 (0.57-2.46) 0.30 (0.07-1.26)
p =0.05 p=0.78 p=023
Radiotherapy
1.33 J1.00-1.77) 0.94 (0.63-1.41) 1.31 (0.85-2.01)
No 1 1
p =0.57 p=0.04 p =043
Tamoxifen
Yes 0.90 (0.63-1.29) 1.57 (1.02-2.40) 0.78 (0.41-1.47)
No 1 1 1
p =0.58 p=057 p=0.33

Chemotherapy
Yes LIY(0.77-1.58)
No

0.85 (0.50-1.47)
1

1.258 (0.79-2.07)
1




4) RT-CHT: ulteriore
& Incremento rischio Il tumori?

-

s alle indicazioni CHT e RT (soprattutto in paz giovani
con T a basso rischio)

Dato il sempre > utilizzo di CHT e RT,

massima attenzione:

s tecnica RT (massimo risparmio dei tessuti circostanti,
>> polmonari)



5) TOX CARDIACA DA
i TRATTAM SISTEMICI + RT

a) RISCHIO CARDIACO da RT MAMMARIA

a  Standard attuali:

a  Ampia quota di paz riceve >50% dose prescritta al 10-20% vol cardiaco

a  Circa 50% delle paz con RT a sn riceve dose =/> 206y a piccola parte di vol.
cardiaco anter. (LAD)

a  Curva dose-risposta x danno cardiaco ripida oltre 30-40 Gy
a  Dosi medie al cuore e coronarie:



a) Left tangential irradiation b) Right tangential irradiation  Left anterior
P descending
Left anterior "\ e »  Jenmnary
descending 2 &

Circumflex coronary artery

Right coronary artefy Circumflex coronary artery Right coronary Hl’[i:!l'!;-'

B Mean and maximum doses to the heart and three main coronary arteries from tangential pair radiotherapy

Heart LAD coronary artery Right coronary artery Circumflex coronary artery
Avera gSD ¥ (Gy)
Left-sid&trradiation 2.3 (0.7 76 (4.5)! 2.0(0.3) 1.8 (0.3)
Right-sided irradiation 1.5(0.2) 1.6 (0.2) 2.0(0.3) 1.2 (0.1)
Averagg SD)* (Gy)
Right-sided irradiation 2.6 (0.3) 1.9 (0.2) 2.5(0.4) 1.5(02)

Abbreviation: LAD = left anterior descending.
* The mean or maximum organ dose averaged over all patients (50 or 5) for whom the assessment was carried out.
" These values were based on 50 patients, whereas all others were based on 3 patients.



5) TOX CARDIACA DA
TRATTAM SISTEMICI + RT

a) RISCHIO CARDIACO da RT MAMMARIA

a  Meccanismi di danno:
a2 Micro- e macrovascolare
a2 > lesione miocardica (disfunzione > diastolica; aritmie)
Q - lesione coronarica \peggiOr“Glu dall iper“lipe'r‘l‘\i(‘x)
a - lesione pericardica e valvolare
a  Clinica (f up minimo: 10 aa):
o malattia coronarica (IMA silente)

a  cardiomiopatia (favorita da precedenti terapie cardiotox) = insuff
card congestizia e disturbi conduzione



5) TOX CARDIACA DA
i TRATTAM SISTEMICI + RT

a) RISCHIO CARDIACO da RT MAMMARTIA

a Fattori di rischio:

a  Volume cardiaco irradiato, dosi, frazionam
o Tradizionali fattori di rischio (fumo, obesitq, ipertens...)
a Uso di TAM (TGF beta), antracicline, altri CHT, trastuzumab

o Epidemiologia:

o Spartiacque: meta aa ‘80 (la % media del vol cardiaco che riceve 5 Gy BED
passa da 87% a 41% dopo 1985)



- Studics asscssing cardiovascular morbidity and mortality of breast cancer radiothera

Study I

Irradiated volurmes

Type of stady

Type of Bearm guality s

camparison

treatmeont sctting

radiothe rapy
techmiog e

< Cutoorme >

Cuzick ot a..%

To4q 1949 1979 =12 wyears Metaanalysis (RCT, IDy RT ws. no RT  Postmastoctomy Yarious T Cardiac mortality
Clarke et al.®? 51.300 Up to 1995 ®MND Metaanalysis (RCT. IDy RT ws. no RT BCT and Various T Cardiac mortality
postmastectomy
Jones and R 1461 1949 1955 34 yvears RCT RT vs. no RT  Postmastectomy Orthovoltage T Overall mortality
{attributed mostly to
cardiovascu.ar
disease)
Host et al 58 1115 1964—1972  11—-20 years RCT RT ws. no RT Postmastectomy Orthovoltage or ®0Co s T Ml deaths in stage |
direct fields including patients treated with
MM “OCo
Mixon et al ' T45 1968—1986 =12 years Institutional L wvs. R BCT Megavo tage photons, NS [cardiac mortality)
rangenual / wide
tangents
Haybittle et al.¥ 2800 1970—1975 158216 RCT BT ws. no RT Postmastectomy Orcnoveltage or T Cardiac mortality
manths megavoltage {mocst proncunced in
L-sided tumours
treated with
orthovoltage)
Houning et al.?* 6490 1970—1986 Median 13.8 Bi-insututional RT ws. no RT BCT and Warious Postmeas tectommy: T CW
woars postmastoctomy deaths
ROCT: WS
Darby et al '® 89,407 1970—1996 MND Populatior-based L ws. R BCT and MDD {unknown T Cardiac mortality
{Swedish Cancer postmastectomy percentage of =10 years after RT
Registy) irradiatad patients)
Rutgvist et al.** Pel 19711976 Median 16 HCT HT ws. no Kl Fre- or Freoperativa: T Cardiac mortality in
YeEars postmastectomy tangential *Co, patients treated with
postoperative: “Co to L breast
electrons
Gicrdano et al.”’ 27,283 1973 —198%9 Median 111 Populatior-based L ws. R BCT and ND T Cardiac mortality
months {SEER) postmastectomy for women treated in
19731979
MS for years 1980—
1984 and 1585 1989
Narby et al 7 115,165 19731 —2001 ND Populatior-hased I ws. B RCT and [ ln] T Cardiac martality
(SEER) postmastectomy =10 years after RT
Fisher et al.”™? 1851 1976—1984 Median =20 RCT RT vs. no RT BCT Megavo tage photons/ NS T Mon-breast
wears tanzential cancer deaths (HR
1.23)
Rutqgvist et al. ™ &84 1976—1987 Median 9 years Institutional RT ws. no BT BCT Megavcltage photons MS (M1 morbidity and
targential martality)
Harris et al. ™ 961 1977—1994 Median 12 years Institutional Lvs. R BCT Megavcltage photons/ 05— M5 (3.5% vs. 2%)
targential
T CAD and M1
T Cardiac deaths in
2nd decade
Paszat et al.'® 3006 19821987 Median 106 Population-based Lvs. R BCT Mot stated T Risk of fatal Ml
manths {Ontario Cancer
Registry)
Vallis et al.? 2128 19821988 Median 10.2 Ihstitutional Lvs. R BCT Megavcltage photons/ NS (cardiac morbidity
years targential and mortality)
Hojris et al.® 3083 198219920 Median 10 years RCT RT ws. no RT Postmastectomy Electrans MS {cardiac morbidity
and mortality)
Patt et al.™ 16,270  1986—1993 Median9.5years Population-based Lvs. R BCT and MDD NS (cardiac morbidity)
{SEER) postmas tecto my

Abpreviations: BCT, breast conserving therapy; CAD, coronary artery disease; OV, cardiovascular; COCTCG, Ca‘ly Greast Cancer Trialists Cooperative Group; 1D, individual data; IMH, internal
mammeary nodes; L, left; Ml, myocardial infarction; N, namber of patients; MD, no data; N5, non-significant difference; R, -ight; RCT, randomized control.ed trials; RT, radiotherapy; SEZR,
Surveillance, Epidemiology and End-Results.



5) TOX CARDIACA DA
TRATTAM SISTEMICI + RT

a) RISCHIO CARDIACO da RT MAMMARIA

Situazione attuale:
o SEER data-base: 2-10%, che aumenta col f up

a Recenti acquisizioni.

a Possibile danno cardiaco da basse dosi (scattered dose: 1-3 Gy)
da sostanze pro-infiammatorie> aterosclerosi; immunita T-cell
alterata; >instabilita genomica placca aterosclerotica.

o Malattia cardiaca asintomatica.

a  Possibilita di complicanze vascol non cardiache (> RT sovraclayv,
mamm interna): danno micro- e macrovasc (art sottoclav, ascell,
carotide comune...) > rischio TIA, dolori, parestesie,
faticabilita, Raynaud-like, cianosi, les cutanee ischemiche...




5) TOX CARDIACA DA
i TRATTAM SISTEMICI + RT

b) RISCHIO CARDIACO da

TRATTAMENTI SISTEMICT



Toxic dose range

Comments

Incidence

Cyclophosphamide

Chemotherapeutics

>450 mg/m? (total dose)
>720 mg/m?

Congestive heart failure (CHF)
cardiomyopathy, arrhythmias

Conventional dose

Bradycardia, CHF in combination

>100-120 mg/kg

CHF, hemorrhagic myocarditis/pericarditis

5-Fluorouracil Capecitabine

Conventional dose

Angina/myocardial infarction

Cisplatin

Conventional dose

Acute myocardial ischemia

Imatinib (Gleevec®)

Sunitinib (Sutent®)

New ca

ncer drugs

Conventional dose

CHF, cardiomyopathy

3-28%

Conventional dose

CHF, cardiomyopathy

2-4%

Conventional dose

CHF

5%

Conventional dose

HTN, thrombosis, cardiomyopathy

5-20%

Conventional dose

HTN, thrombosis, cardiomyopathy

10-30%

Sorafenib (Nexavar®)

Conventional dose

HTN, thrombosis, cardiomyopathy

3-17%

HTN = Hypertension

Jones LW et al. J Am Coll Cardiol. 2007;50:1435-1441
Zuppinger C et al. Cardiovasc Toxicol. 2007;7:61-66




5) TOX CARDIACA DA
& TRATTAM SISTEMICI + RT

b) RISCHIO CARDIACO da_ ANTRACICLINE

o Danno:

a Alterazioni funzionalita cardiaca e scompenso 0-2% (2-4% se
associaz Trastuzumab)

o Meccanismo:

a Danno tipo I: “injury”, stress ossidativi intracell, morte miociti
(visibile biopsia) e danno a fibroblasti e cell endoteliali=> miocardite,
pericardite, disfunz ventricolare > sistolica

- POSSIBILE SCOMPENSO



Stressor
Anthracyclines

extracellular

/ m

Oxidative Stress

v

I [CT%]i > II [fa2+]i > III [Ca?],

Proteases Caspases

o

Myofibrillar Disorganization Myocyte Apoptosis Myocyte Necrosis

Irreversibility




5) TOX CARDIACA DA
& TRATTAM SISTEMICI + RT

b) REISCHIO CARDIACO da ANTRACICLINE

a Caratteristiche del danno:

a Possibile latenza; spesso irreversibile, dose dipendente,
incrementato da: concomitanza CHT (Paclitaxel) o
trastuzumab, RT sequenz o concomit, patol cardiache
e/o ipertensione preesistenti, eta > 65-70 aa.

a Prognosi peggiore rispetto a cardiomiopatie da altra causa




Idiopathic CMP
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5) TOX CARDIACA DA
& TRATTAM SISTEMICI + RT

¢) RISCHIO CARDIACO da TRASTUZUMAB

o Meccanismo del danno:

a (Esatto meccanismo: non chiaro). I recettori target sono espressi
anche nel cuore; blocco sistema erb B2 (che modula anche la tox da
antracicline)



Stressor
¢ Anthracyclines

\

/ cytosol

OX|dat|Ve StreSS <lllllllllllllllllllllllllllllllllllllllllllllll

v

I [Ca*T]; > II [Ca®],
' v

Proteases Caspases

Myocyte Apoptosis Myocyte Necrosis

Irreversibility

Timolati F, Suter TM. J Moll Cell Cardiol. 2006;41:845-854




5) TOX CARDIACA DA
& TRATTAM SISTEMICI + RT

¢) RISCHIO CARDIACO da TRASTUZUMAB

a Tipologia del danno:

a Danno tipo II, "insult”, disfunzione miocardica (senza necrosi
miociti), senza alterazioni alla biopsia, non dose dipendente,
reversibile



Type | Type ll
(Myocardial damage) (Myocardial dysfunction)

Typical agent

Doxorubicin <Trastuzumab >

Mechanism

Free radical formation, oxidative

stress/damage Blocked ErbB2 signaling

Cardiac tissue

Clinical course/response to
therapy

Dose effects

Ultrastructural abnormalities

: No ultrastructural abnormalities
(eg, vacuoles, necrosis)

Typically reversible; high

and irreversible; may stabilize :
of recovery in 2-4 mo

Cumulative, dose related Not dose related




5) TOX CARDIACA DA

& TRATTAM SISTEMICI + RT

c) RISCHIO CARDIACO da TRASTUZUMAB

a Fattori di rischio:

Q

Pregresso/concomitante uso antracicline (tox NYHA III - IV: 3-4%)
per inibizione riparaz. danno cardiaco

Concomitante uso di paclitaxel (docetaxel: meno tox; effetto
sinergico sul T)

Preesistente patologia cardiaca, obesita, iperlipemia, ipertensione,
eta > 50 aa

RT concomitante?



Anthracyclines
Type | cardiotoxicity
(myocardial damage)

Trastuzumab
Type Il cardiotoxicity
(myocardial dysfunction)

Combination chemotherapy

Prior/concomitant anthracyclines

Prior/concomitant mediastinal radiotherapy

Age >70

Age >50 years

Previous cardiac disease

Previous cardiac disease

Hypertension

Hyperlipidemia




5) TOX CARDIACA DA
& TRATTAM SISTEMICI + RT

¢) RISCHIO CARDIACO da TRASTUZUMAB

o Incidenza del danno:

a I linea: 0-5%; IT - ITTI linea: 8-10%:; con antracicl concomitanti: 15-
30% (III-IV NYHA). Valutazioni su paz non cardiopatici!

a Non nota la tox a lungo termine; per ora il vantaggio su DFS e OS
sembra > del rischio cardiaco.



Table 7. Bandomized Controllad Trals of Trastuzumals

- Median
Mo, of Follow-lUp
Trial Casign/Treatmeant Patients imioriths) Esy Findings
Matastatic
Slamon™ Cperlabsl 455 TTR, 7.4 v4.8 months; B = 001; 0S5,
} 25w 20, F= .05
AL * trastuzurmab 281 TP 7.8 vE1, P<.001, 05 27 v2l,
} B =16 NYHA I, IV 169 v 3%
Paclitaxal = trastuzurmab 188 TTR, 6.9 v3.0; P = .001; OS5, 22 v 18;
P= 17, NYHAII, IV 2% v 1%
Adjuvant
HERA™ Cpan-lab=l 33s7 12 CFS HR, 054; 959 Cl, 0.43 to 0.67,
P o= 0001
Trastuzurnak: 1 vear v obsarvation Ciiztant DFS HE, 0,42 95% O, 0.28
aftar adjuvant chemotherapy that to OB B o= D001
included anthracyclines (4%, OS5 HR, 0.76; 95% CI, 0.47 to 1.23;
taxanes (26%) and radiation (76%) F= 7h
Swrmptomatic CHE 1.7% v 0.06%;
£ = 0
FYHA I, 1Y CHF 0.5% v 0,
B = 002
Rornond™ Opan labal 2351 24 DFS HR, 0.48; 96% Cl, 0.29 to 0.59;
o 0007 distant DFS HE, 0.47;
ORGL CI 037 0 061, P 001 08
AC followed by paclitaxel = HR, 0.67; 95% CI, 0.42 to 0.93;
trastuzumab (1 year) B = 015; NYHA NI, IV: CHF, 4.1%
v 0.8%; NSABPB B-31, 2.8% v
M=, 0%
Slamon® Opan labal 3222 23
AC followwed docataxel = trastuzurnakb OFS AC plus docetaxal v AC-DH: HR,
(AC-DHI 1 year) 0.4% P = (000006, SCE, 1.2% v
23%, P= 1%
Docetaxalcarboplatin trastuzurnals OFS AC plus docataxal v DCH: HRE,
(DCHY 11 year) 061, F = 0002 5CE, 1.2% v
1.2%; B = 1.00
Joansuu ™ Cpar-lab=l 232 a5 LFs docetaxal or vinoralbine +

Diocetaxal or vinoralbine *
trastuzumab (9 waaks) followed
by FEC

trastuzurmnabs HE, .42 959 CI,
0,21 1o 0.8%; P = .01; 05 HRE, 0.41;
9% CI, 016 1o 1.08;, P = 0T,
SCE, 0% vi3%

Abbreviations: AC, dowxorubicin and cyclophosphamide; TTP, time to prog ression; 0% overall survival, NYHA L, IV, Mew York Heart Association; HERA, Harcaptin
Adjuvant Trial; DFS, diseasefres survival; HRE, hazard ratio; CHF, congastive haart failure; NSAEP, Mational Surgical Breast and Bowal Project; SCE, symptomatic

cardiac evants; FEC, flucrouracil, epirubicin, and cyclophos phamids.




Chronic heart failure

Fig. 1. The incidence of CHF from the
Finnish Herceptin Study (FINHER ),
Herceptin Adjuvant trial (HERA ), Breast
Cancer International Collaborative Group
trial 006 (006) with TCH and AC-TH
analyzed separately, the North Central
CancerTreatment Group trial 3831 (N9837),
and NSABP B-31 (6-31). CHF contral,
percentage of the incidence of NYHA
grades 3 and 4 CHF n the nontrastuzumab
armLHET percentage of the incidence of
NYHA grades 3 and 4 CHF in trastuzumab
arm; DFS, disease-free survival at the

time of the last follow up. FINHER, 3y (64);
HERA, 2y (69), 006, 23 mo (10), N9831
4y (67),and B-31, 4y (66).
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¢) RISCHIO CARDIACO da TRASTUZUMAB

o Integrazione con RT:

a Concomitante? Sequenziale? Dati attuali non sufficienti.
a Utilizzo immediato (concomitante) e migliore.

o Radiosensibilizzante sulle cell HER2+? Rischio tox cutanea, esofageaq,
polmonare (= polmonitil), cardiaca >> se RT mamm interna e (??) se RT
mamm sn.
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d) RISCHIO CARDIACO da TAXANI

o Paclitaxel: bradicardia asintomatica e/o ipotensione (30%);
aritmie, IMA, tachicardie ventricol 0.1-05%,; potenzia
cardiotox da antracicline e trastuzumab

o Nuove formulazioni: < impatto sul danno da antracicline
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e) RISCHIO CARDIACO da INIBITORI AROMATASICI

o Studi TAM vs T.A.: trend (ai limiti della significativita) per
impatto negativo cardiaco.
a Per riduzione estradiolo circolante?

a Alterazioni metabolismo lipidico?
o Cardioprotezione da TAM?
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f) RISCHIO CARDIACO da NUOVI FARMACI

o Bevacizumab:

o incremento eventi cardiaci (> 2-3%); peggiora cardiotox da
antracicline

a Lapatinib:

a Disfunzione contrattile, peggiora cardiotox da CHT (forse meno del
trastuzumab)

~>Interferenza con i meccanismi di salvataggio del cuore gia
danneggiato da altri farmaci. Poco f up. Necessita di studi.
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CONCLUSTIONI

"Consapevolezza” delle molteplici possibilita di danno cardiaco

RT: utilizzo pr'ogressivo delle tecniche miglior'i' attenzione a paz con

allaraamen - -~ DD
U U 9(1 nento LUTUIUCO C/U OUZbI VUIUIU[C UCHZ I'<I mamim IHICf na. T'DI‘)

CHT: tecniche di somministrazione antracicline piu sicure; sottogruppi di
paz non necessitanti di antracicline? Uso sequenziale del trastuzumab(?)

In generale: attenzione ai precedenti cardiaci; paz anziane; interventi
precoci sugli stili di vita; ricerca della patologia cardiaca in fase pre
clinica
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