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Tumori della mammella



Effect of radiotherapy after breast-conserving surgery on
10-year recurrence and 15-year breast cancer death:
meta-analysis of individual patient data for 10 801 women
in 17 randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

Number  Years Deaths Woman-years at risk
of trials trials
available* began

Median/ Total Distribution by years since diagnosis
woman (thousands) (thousands)

<5 59 10-14 1519 20+

Trial category'
(A) Lumpectomy, original trials”™ 6 1976-86 4398 1982 118 529 203 160 48 17
(B) Sector resection or quadrantectomy™™ 4 1081-01 2399 708 124 204 116 103 60 14 01
(C) Lumpectomy in low-risk women**# 7 198099 4004 453 66 269 17-9 79 11 00 00
Pathological nodal status
Negative (pNO) = . 7287 1801 9.7 737 340 233 113 39 12
Positive (pN+) e : 1050 585 103 11.8 46 32 22 13 05
Unknown : 2 2464 757 88 236 113 76 37 10 00
Allwomen 17 1676-99 10801 3143 85 1001 498 341 172 63 17

*Only unconfounded trials are considered—ie, trials inwhich there was no difference between the treatment groups in the type or extent of surgery or in the use of systemic
therapy. Two further eligible trials,®* both category A with a total of 133 women, were identified but data were unavailable. Details of the 17 available trials are given in
webappendix pp 4, 45-47. tElsewhere, these trial categories are abbreviated to: (A) Lumpectomy: original; (B)> Lumpectomy; (C) Lumpectomy: low risk. In category A,

55% were pathologically node negative, 5% were aged 70+ years, 10% had low-grade tumours, 54% had T1 tumours (1-20 mm), 81% had oestrogen-receptor (ER)-positive
disease or unknown status, and 44% were in trials in which tamaoxifen was used in both trial groups. In category B, 81%were pathologically node negative, 10% were aged
70+ years, 9% had low-grade tumours, 89% had T1 tumours, 86% had ER pasitive disease or unknown status, and 6% were in trials inwhich tamoxifen was used in both trial
groups. In category C, 73%were pathologically node negative, 40% were aged 70+ years, 33% had low-grade tumours, 90% had T1 tumours, 98% had ER positive disease or
unknown status, and 88% were in trials in which tamaxifen was used in both trial groups.

Table 1: Availability of data from randomised trials of radiotherapy after breast-conserving surgery for invasive cancer that began before the year 2000

Lancet, October 2011
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Figure 2: Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any
(locoregional or distant) first recurrence and on 15-year risk of breast cancer death inwomen with
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P 7 N O Number 10-year risk of a locoregional or distant recurrence (%)  Test for trend/heterogeneity in absolute
L] allocated reduction

BCS+RT/BCS

(7 2 8 7 pZ . ) Absolute reduction  2p unadjusted* 2p adjusted”

with RT (95% Q)

(a) Entry age (years) <0-00001 0-0002
<40 189/174 50- 246 (13-2t036.0)
40-49 576/582 : - 20.6(151t0 26-1)
50-59 1093/1028 - . 147 (108t018-6)
60-69 1138/1167 4- - 141(10-4t017-8)

70+ 679/661 . / 89(4.0t013-8) . ]
(b) Tumour grade <0-00001 < P a Z I e n tl N O

Low 750/757 11.4(631t016-5) L]
R, e 1530040200 Vantaggio della

High 4487431 6 247 (176 t0318)

Grade unknown 1661/1581 4 . 13.5(10-4t0 16.6) RT (”d UZIOne

(c) Tumour size

T1(1-20 mm) 2942/2920 151(12.7 10 17-5) | | n u m e ro d i eve nti )

T2 (21-50 mm) 513/487 - 193(12-6 10 26.0)

Various/unknown 220/205 -6 7-6(-1-8t017-0) a p p rezza b I I e I n
(d) ER status and trial policy of tamaxifen uset <0.00001

ER poor P - 149 G0 28) tutte le categorie di

ER-positive no tamaxifen 1686/1626 8.6 5 17-4(14310205)

ER-positivewith tamoxifen ~ 1541/1559 133(10-0t0 16-6) paZIGntI, anChe In
(e) Trial policy of using additional therapy f

No wsgnan 15 . 580708y | quelle a rischio piu

Yes 21272085 . - 15.6(123t018.9)

Y
Some/unknown 50/56 . - - baSSO (eta > 70 aa,
(f) Trial category? <0-00001 (A vsC); 016 (A vsC);
; 090(A:CvsB)  0.00003(A+CvsB) G1 , T1 , ER+)

(A) Lumpectomy: original 12231197 27-8 479 201(16-0t0 24-2)

(B) =Lumpectonmy 986/970 143 25.9 116 (7-9t015:3)

(C) Lumpectomy: low risk 1466/1445 63 19.9 13.6(97t0 17.5)
Total 3675/3612 156 310 154(132t017-6)

Information about numbers of events and woman-years is inwebappendix p 26. Results for 5-year risks are in webappendix p 31. ER=0estrogen receptor. *Unadjusted: each
factor alone. Adjusted: each factor adjusted for all other factors by means of regression modelling. Categories including unknowns excluded from test for trend or

heterogeneity. 1A trial policy of tamoxifen use gives tamoxifen to both treatment groups if the disease is ER positive (or ER unknown, here counted with ER positive);
additional therapy could be chemotherapy (usually cyclophosphamide, methotrexate, fluorouracil [CMF]) for both treatment groups, or additional RT (nodal RT or a boost or
both) for those allocated BCS+RT. #Definitions of trial categoriesA, B, and Care in table 1.

Table 2: Effect of radiotherapy (RT) after breast-conserving surgery (BCS) on 10-year risk of any (locoregional or distant) first recurrence inwomen with

pathologically node-negative disease (n=7287), subdivided by patient and trial characteristics
Lancet, October 2011
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Figure 5: Absolute reduction in 15-year risk of breast cancer death with
radiotherapy (RT) after breast-conserving surgery versus absolute reduction
in 10-year risk of any (locoregional or distant) recurrence

Women with pNO disease are subdivided by the predicted absolute reduction in
10-year risk of any recurrence suggested by regression modelling (pNO-large
=20%, pNO-intermediate 10-19%, pNO-lower <10%; further details are in
webappendix pp 35-39). Vertical lines are 95% Cls. Sizes of dark boxes are
proportional to amount of information. Dashed line: one death from breast
cancer avoided for every four recurrences avoided. pNO=pathologically
node-negative. pN+=pathologically node-positive

* Nonostante la riduzione del

rischio relativo di eventi sia

assai evidente, il beneficio assoluto

in termini di sopravvivenza globale

e, in alcuni gruppi di pazienti, modesto.

 La scelta terapeutica deve tenere in

considerazione questi dati allo scopo

di fornire alle pazienti un’informazione
adeguata .

* La possibilita di identificare sulla base
dei principali fattori anatomo-clinici gruppi
a rischio diverso deve essere alla base dei
futuri studi clinici volti a valutare tecniche
meno invasive (IORT, PBI ecc.)

Lancet, October 2011



Review Article

Ultrashort Courses of Adjuvant Breast
Radiotherapy

Wave of the Future or a Fool’s Errand?

Atif J. Khan, MD"; Roger G. Dale, PhD? Douglas W. Arthur, MD%; Bruce G. Haffty, MD';
Dorin A. Todor, PhD?*; and Frank A. Vicini, MD*

In accelerated partial breast irradiation (APBI), the most commonly used fractionation schemes include 340 or 385
centigrays delivered in a twice daily administration. A further progression of the APBI literature has been the recent
interest in extremely short courses of adjuvant radiotherapy, usually delivered by intraoperative radiotherapy techni-
ques. This newer area of single-fraction radiotherapy approaches remains highly contentious. In particular, the
recently reported TARGIT trial has been the subject of both praise and scorn, and a critical examination of the trial
data and the underlying hypotheses is warranted. Short-term outcomes of the related ltalian ELIOT approach have
also been reported. Although the assumptions of linear quadratic formalism are likely to hold true in the range of 2
to 8 grays, equating different schedules beyond this range is problematic. A major problem of current single-fraction
approaches is that the treatment doses are chosen empirically, or are based on tolerability, or on the physical dose
delivery characteristics of the chosen technology rather than radiobiological rationale. This review article summarizes
the current data on ultrashort courses of adjuvant breast radiotherapy and highlights both the promise and the
potential pitfalls of the abbreviated treatment. Cancer 2011;000:000-000. © 2071 American Cancer Society.

Oncology
Hematology

Incorporating Geriatric Oncolog)

Critical Reviews in Oncology/Hematology 81 (2012) 1-20
www.elsevier.com/locate/critrevone

Accelerated partial breast irradiation using external beam conformal
radiation therapy: A review
Christopher F. Njeh®*, Mark W. Saunders?, Christian M. Langton®
@ Radiation Oncology Department, Texas Oncology Tvler, TX, USA

b Physics, Faculty of Science and Technology, Queensland University of Technology, Brisbane, Australia

Accepted 25 January 2011




Targeted intraoperative radiotherapy versus whole breast 2> @
radiotherapy for breast cancer (TARGIT-A trial): an

international, prospective, randomised, non-inferiority

phase 3 trial

Summary
Background After breastconserving surgery, %0% of local recurrences occur within the index quadrant despite the  tese
presence of multicentric cancers elsewhere in the breast. Thus, restriction of radiation therapy to the tumour bed during
surgery might be adequate for selected patients. We compuared targeted P d py with the

policy of whale breast external beam radiotherapy

Nuember at ris 223 1603

2232 patients enrolled and andomesed

1113 asagned to TARGIT with or 1119 assgned to EBRT
without EBRT

Log-rank p~0-41

4withdraam 11 withdraan
13 urknown 17 unknown —— Targeted intraopesative radiot
o termal bearn radiotherapy

T

0 did not recerve did not recave Time from randomesaticn (years)

allocated treatment
10 recerved TARGIT radsotherapy

\ 4 recaved TARGIT and Extemal beam 1119

- - oth

8 recerved wide local EER radiotherapy
excision onky
[ Targeted intraopesative radiotherpy
3 Ectemal beam radiotherapy

996 recewed allocated
treatment
854 recetved TARGIT only
142 recewed TARGIT
and EBRT

| mcumence (%)

I 1113 induded in analyses I I 1119 inchaded in aralysis

Nurnber at nsk

Figure 3: Trial profile

TARGIT~targeted intracperative adiotherapy. EERT-acternal beam
radiotherapy. Data for numnber of patients screened for eligbility are not
available from all centres.

* Follow up mediano 2 aa.
(n=1113) (n=1119) .
s * Nel braccio IORT 203/1113 pz

Seroma needing more than three aspirations 3 (21%) 9 (0-B%) 0.012

A s hanno ricevuto anche EBRT; 31

Skin breakdown or delayed wound healing® 3 ) 21(19%)

Targeted intracperative radiotherapy  External beam radiotherapy  pvalue

0.007

- ey i v sottoposte a mastectomia dopo

Data are rember of patients (%). RTOG~Radiation Therapy Oncology Group. * Some of the patients in the first three rows (hasmatoma needing surgicl avacation, seroma
needing more than three asgrrations, infection needing intravenous antibsotics e aurgical intesvention) could be induded in the fourth row (skin breakdown or defryed I O R I

wound healing). tNo patient had grade 4 taxidty. $Defined as skin breakdown or delayedwound healing and RTOG taxidty grade of 3 or 4)

Teble §: Clinically significant complicaticns




Radiation Oncology

Clinical Investigation

How do the ASTRO Consensus Statement Guidelines for
the Application of Accelerated Partial Breast Irradiation

Fit Intraoperative Radiotherapy? A Retrospective .
Analysis of Patients Treated at the European Institute of 1 822 ptS, trattate tra Il

Oncology 2000 e il 2008 con quadrantectomia +

Maria Cristina Leonardi, M.D.,* Patrick Maisonneuve, Ing.,

Mauro Giuseppe Mastropasqua, M.D.,” Anna Morra, M.D.,* Roberta Lazzari, M.D.,*
Nicole Rotmensz, M.Sc.,' Claudia Sangalli, D.M.," Alberto Luini, M.D., S L D/AD e | O RT (e - 2 1 Gy)
Umberto Veronesi, M.D.,* and Roberto Orecchia, M.D.*" ’

*Division of Rodiation Oncology, European Institute of Oncology, Milan, Italy; 'Division of Epidemiology ond
Biostatistics, European Institute of Oncology, Milan, Italy; ‘Division of Pathology, European Institute of Oncology, Milan,
Italy; ‘Division of Breast Surgery, European Institute of Oncology, Milan, Italy; “Scientific Directorate, European
Institute of Oncology, Milan, Italy; and 'University of Milan, Italy

Received Mar 23, 2011, and in revised form Jul 1, 2011, Accepted for publication Aug 8, 2011

Volume I e Number Il o 2011 ASTRO Consensus classification applied to intraoperative radiotherapy with electrons

Table 3 Five-year clinical outcomes for breast cancer patients treated with full-dose intraoperative radiotherapy with electrons

categorized according to the American Society for Radiation Oncology (ASTRO) consensus statement

ASTRO consensus statement

Suitable Cautionary Unsuitable
Patients 294 691 812
Person-years 1,009 2416 2,837

Outcome Events Rate* (%) Events Rate™ (%) Events Rate™ (%) Log-rank p

Ipsilateral breast tumor recurrence 3 1.5 Q_Q 50 Qﬁ) 0.0003

Regional lymph node failure 3 1.5 1.9 6 1.1 0.55
Distant metastases 3 1.5 1.7 22 3.9 0.047
Breast cancer related event 14 6.9 46 9.5 87 15.3 0.0025
Progression free survival 17 91.6 ) 88.0 80.8 0.0005
Cause-specific survival 2 99.1 98.7 96.5 0.026
Overall survival 3 98.6 i 97.5 : 95.2 0.039

ASTRO group was not assessable for 25 patients.
*  Five-year rate (%) assuming constant rate during the first 5 years.




Table 5 Multivariate analysis of clinical outcomes for patients with breast cancer treated with full-dose intraoperative radiotherapy
with electrons categorized according to the American Society for Radiation Oncology (ASTRO) consensus statements

Ipsilateral breast tumor
recurrence

Variable HR (95% CI) p value

Distant metastases

HR (95% CI) p value

Regional lymph node failure
HR (95% CI) p value

Age, year
<50
50-59
60+

Tumor size, cm
<2
>2 to <3
>3

Margins
Negative
Close
Positive

Tumor grade

2 }
LVI
Absent
Focal
Diffuse
ER status
Positive
Negative
Focality
Monocentric/focal
Multicentric/focal
Histology
Ductal
Lobular
Other histologies
EIC
Absent/focal
Extensive
Lymph node status
Negative

pNIlmi or pNla (by ALNI
pNx: >pN2a (>4 positive

1.00
0.48 (0.28—0.84)
0.41 (0.23—-0.72)

1.
1.45 (0.81-2.60)
1.31 (0.39—4.41)

1.00
1.82 (0.55—6.08)
3.52 (0.46—27.2)

1.00
2.72 (1.04-7.13)
5.38 (1.97—14.7)

1.00
1.49 (0.75—2.96)
2.03 (1.03—3.99)

1.00
1.56 (0.84—2.94)

1.00
1.50 (0.67—3.38)

1.00
1.97 (1.00—3.90)
0.79 (0.25-2.50)

1.00
0.59 (0.31—-1.14)

1.00
1.29 (0.69—2.40)
1.80 (1.01-3.22)

1.00
4.40 (0.54—-35.6)
4.13 (0.51-32.3)

1.00
2.87 (1.06—7.82)

1.00
0.67 (0.11—4.16)
5.39 (1.10-26.4)

1.00
1.61 (0.44—5.86)
0.83 (0.10—7.32)

1.00
0.54 (0.15-2.01)

1.00
3.85 (0.84—17.6)

1.00

1.00
0.68 (0.15-2.99)

1.00
0.32 (0.07—1.50)
0.57 (0.15-2.17)

0.15
0.41

1.00
0.87 (0.28—2.71)
2.27 (0.83—6.20)

1.00
1.30 (0.57-2.97)

1.00
1.61 (0.20—12.9)

1.00
1.80 (0.38—8.58)
7.64 (1.63—35.9)

1.00
1.71 (0.62—4.75)
2.31 (0.86—6.25)

1.00
1.44 (0.62—3.35)

1.00
0.51 (0.07-3.81)

1.00
1.58 (0.45—5.55)
0.92 (0.16—5.21)

1.00
0.78 (0.30-2.07)

1.00
2.05 (0.79-5.36)
3.92 (1.71-8.97)

0.14
0.001

Abbreviations: ALND = axillary l_vnm'@u’fmmfflz/mnﬁdcncc interval; EIC = extensive intraductal component; ER = estrogen receptor;

HR = hazard ratio; LVI = lymph-vascular invasion.
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JNAo 0 0 OT PO al pbreag adIl3 ATTE : s : o[-
Criteria | Targit | ELIOT |IMPORT | RAPID NSABP/ GEC/ IRMA
RTOG ESTRO
N° pts. 2232 1200 2100 2128 4300 1170 3300
Age >40 >48 >50 >40 >18 >40 >49
T size <30 <25 <20 <30 <30 <30 <30
(mm)
Number 0 0 0 0 0-3N+ 0-1N+ 0-3N+
N+
Grade 1-3 1-3 1-2 1-2 1-3 1-3 1-3
Margins negative | >10 >2 negative negative >2 invasive | >2
(mm) >5 DCIS
RT Periop. Periop. Postop. Postop.RT | Interstitial LDR or HDR | Postop.
technique | Rx Electrons | IMRT 3D Brachyther. brachyther. | RT 3D
50 KV 6-12 MeV Mammosite
Postop. RT 3D
Dose/ 20 Gy 21 Gy 40 Gy in 38,5 Gy RTE 38,5 Gy in | Low DR 50 38,5 Gy
fractions | 1 fract. | 1 fract. 15 fract. 10 fraz biq | 10 f biq Gy 10 fract.
Brachi e High DR 34 | bid
Mammo 34 Gy | Gy




IRMA trial: 25 centri attivi di cui 23 con > 1 paziente
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Should ACOSOG Z0011 change practice with respect to axillary
Ilymph node dissection for a positive sentinel lymph node biopsy
in breast cancer?

Armando E. Giuliano * Monica Morrow *
Shivani Duggal - Thomas B. Julian

Received: 14 June 2012/ Accepted: 3 July 2012
© Springer Science+Business Media B.V. 2012

Axillary Dissection vs No Axillary Dissection
in Women With Invasive Breast Cancer

and Sentinel Node Metastasis
A Randomized Clinical Trial

JAMA, February 9, 2011—Vol 305, No. 6




Axillary Dissection vs No Axillary Dissection
in Women With Invasive Breast Cancer

and Sentinel Node Metastasis
A Randomized Clinical Trial ~ jama, February 9, 2011—vol 305, No. 6

Figure 2. Survival of the ALND Group Compared With SLND-Alone Group

Alive and Disease-Free

~—

‘ ve . - oo 5 — -
Armando L. Giuliano, MD 8l ::"\'L»‘__:__:____

Kelly K. Hunt, MD
Karla V. Ballman, PhD
Peter D. Beitsch, MD
Pat W. Whitworth, MD
Peter W. Blumencranz, MD SN~ V7| SIND g = , / :
\. Marilyn Leitch, MD 2 togrankP=14
Sukamal Saha. MD ) H
Linda M. McCall, MS
Monica Morrow, MD

ALND

No. at risk
ALND 420 408
SLND alone 436 421

Figure 3. Hazard Ratios Comparing Overall
Survival Between the ALND and SLND-Alone
Groups

Favors : Favors
SLND Alone ;| ALND

Unadjusted

Adjusted

Hazard Ratio (90% Cl)
for Overall Survival

10 Exclided w prior to surgery) Blue dashed line at hazard ratio=1.3 indicates non-
inferiority margin; blue-tinted region to the left of haz-
ALND indicates axillary lymph node dissection; SLND, sentinel lymph node dissection. ard ratio=1.3 indicates values for which SLND alone
would be considered noninferior to SLND plus ALND.
ALND indicates axillary lymph node dissection; Cl, con-
fidence interval; SLND, sentinel lymph node dissection.

cluded (withdrew prior to surgery)

420 Inciuded in primary analysis I 436 Included




Effects of radiotherapy and of differences in the extentof 3 %,
surgery for early breast cancer on local recurrence and
15-year survival: an overview of the randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

RT after mastectomy with AC: 8505 women with node-positive disease S-year local recurrence risk (%) in trials of:

(a) RT after BCS (b) RT after mastectomy and AC
15-year gain 4-4% (SE 1-2) (node-negative) (node-positive)

Logrank 2p=0+¢

80

)‘ Mastectomy + AC RT versus Absolute RT versus Absolute
664 - Mastectomy +AC+RT control reduction (SE) control reduction (SE)

Mastectomy +AC

Age (years)

<50 11vs33 2 6vs23

50-59 7vs23 6vs24
69 4vs 16 Svs23

3vs13

Tumour grade

Well differentiated 4vs14 )(2) 4vs22

Moderately differentiated Gvs 26 7(2) 4vs 30

Poorly differentiated 12vs 34 22(3) 6vs 40

Tumour size (T category)

1-20mm (T1) Svs 20 ) Svs22

21 12) 14vs 35 21(3) 6vs 30

>50mm (T3orT4*)

ER status

ER-poor 12vs 30

ER-positive 6vs 25

Number of involved nodes

1-3

=4 - ..

Allwomen 7vs23 16(1)

Time (years) Time (years) See webfigures 6a and 6b for more details on characteristics, including separate results for those in whom the relevant

characteristic is not known. * T4=tumour of any size with direct extension to skin or chest wall

Table 3: Effects of age and tumour characteristics on 5-year risks of local recurrence in trials of
radiotherapy (RT) (a) after BCS inwomen with node-negative disease and (b) after mastectomy and
axillary clearance (AC) inwomen with node-positive disease

Lancet 2005; 366: 2087-2106
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Review Article - Ubersichtsarbeit

Breast Care

Breast Care 2011:6:347-351
DOI: 10.1159/000333250

Patterns and risk factors for locoregional failures after

mastectomy for breast cancer: an International Breast

Cancer Study Group report

P. Karlsson', B. F. Cole?2, B. H. Chua*, K. N. Price®5, J. Lindtner®, J. P. Collins’, A. Kovacs?,
B. Thrimann®, D. Crivellari'©, M. Castiglione-Gertsch'?, J. F. Forbes'?, R. D. Gelber3:5:13,

A. Goldhirsch'4:15 & G. Gruber'® for the International Breast Cancer Study Group

Should Postmastectomy Radiotherapy to the
Chest Wall and Regional Lymph Nodes Be Standard
for Patients with 1-3 Positive Lymph Nodes?

Birgitte V. Offersen® Hans-Jiirgen Brodersen® Mette M. Nielsen® Jens Overgaard®
Marie Overgaard®, on behalf of the DBCG Radiotherapy Committee

nmark
kus Hospital, Flensburg. Germany

ty Hospital, Denmark

Influence of Lymphatic Invasion on Locoregional
Recurrence Following Mastectomy: Indication for
Postmastectomy Radiotherapy for Breast Cancer Patients
With One to Three Positive Nodes

Ryoichi Matsunuma, M.D.,*'""" Masahiko Oguchi, M.D., Ph.D.,’

Tomoko Fujikane, M.D., Ph.D.,' Masaaki Matsuura, Ph.D.,*

Takehiko Sakai, M.D., Ph.D.,* Kiyomi Kimura, M.D.,** Hidetomo Morizono, M.D.,"
Kotaro Iijima, M.D., Ph.D.,"* Ayumi Izumori, M.D.,"" Yumi Miyagi, M.D.,”
Seiichiro Nishimura, M.D.,*** Masujiro Makita, M.D.,'"" Naoya Gomi, M.D., Ph.D.,***
Rie Horii, M.D., Ph.D.,"%" Futoshi Akiyama, M.D., Ph.D.,*"

and Takuji Iwase, M.D.****

Int J Radiation Oncol Biol Phys, Vol. 83, No. 2, pp. e153—e157, 2012

Locoregional Failure in Early-Stage Breast Cancer Patients
Treated With Radical Mastectomy and Adjuvant Systemic
Therapy: Which Patients Benefit From Postmastectomy
Irradiation?

Marco Trovo, M.D.,* Elena Durofil, R.T.T.,* Jerry Polesel, Sc.D.,’

Mario Roncadin, M.D.,* Tiziana Perin, M.D.,” Mario Mileto, M.D.,*

Erica Piccoli, M.D.,” Daniela Quitadamo, Sc.D.,¥ Samuele Massarut, M.D.,"
Antonino Carbone, M.D.,” and Mauro G. Trovo, M.D.*

Int J Radiation Oncol Biol Phys, Vol. 83, No. 3, pp. 845—852, 2012

Breast radiotherapy
Increased use of regional radiotherapy is associated with improved outcome in
a population-based cohort of women with breast cancer with 1-3 positive nodes

Elaine S. Wai **“*, Mary Lesperance ¢, Caroline H. Speers <, Pauline T. Truong *><, Stuart Jones?,
Scott Tyldesley ><*, Ivo A. Olivotto *"




Int J Radiation Oncol Biol Phys, Vol. 83, No. 2, pp. ¢153—¢157, 2012

Clinical Investigation: Breast Cancer

Locoregional Failure in Early-Stage Breast Cancer Patients
Treated With Radical Mastectomy and Adjuvant Systemic
Therapy: Which Patients Benefit From Postmastectomy
Irradiation?

Marco Trovo, M.D.,* Elena Durofil, R.T.T.,* Jerry Polesel, Sc.D.,'

Mario Roncadin, M.D.,* Tiziana Perin, M.D.,” Mario Mileto, M.D.,

Erica Piccoli, M.D.,” Daniela Quitadamo, Sc.D.,¥ Samuele Massarut, M.D.,
Antonino Carbone, M.D.,” and Mauro G. Trovo, M.D.*

Table 3 Distribution of patients and local recurrences, hazard ratios (HR), and cormresponding 95% confidence intervals (CI),
according to selected risk factors

Local recurrences

Risk factors Patients (%) Univariate HR (95% CI)* Multivariate HR (95% CI)"

Histology
Ductal 134 : (11.2) ik 1
Lobular 16 (12.5) 0.79 (0.17—-3.64) 0.16 (0.02—1.10)

T-stage

91 ‘ 9.8) f3 1t
59 3 (13.8) 1.48 (0.56—3.96) 1.69 (0.53—5.43)

N-stage
0/Imic 94 (8.5) 1! 1
1 56 (16.1) 1.63 (0.62—4.25) 1.38 (0.52—3.69)

Her2-neu status
Negative 99 ©.1) 1t 1
Positive 29 5 (17.2) 2.22 (0.82—6.07) 1.55 (0.52—4.61)

Menopausal status
Post 95 (7.4) 1t 1}

Pre 55 (18.2) 4.26 (0.96—18.89) 3.37 (0.66—17.28)

Lymphovascular invasion
No 106 (5.7 ik 1
Yes 44 (24.4) (1.58—12.37) 3.49 (1.20—-10.15)

Estrogen receptor status
Positive 120 (9.0) 1 13
Negative 27 6 (24.0) 3.05 (1.06—8.81) 18 (0.68—6.96)

Grading
1-2 82 4 (4.8) 1! ik
3 68 5 (19.4) 4.32 (1.39—-13.50) .36 (0.69—-8.07)

Number of significant nisk factors
0-1 92 (4.4) 1t

33 5 (15.2) 3.55 (0.94—13.33)
18 < (27.8) 7.91 (1.92—32.57)
4 3 (75.0) 32.83 (5.44—198.11)

* Estimated through Cox proportional hazard model, adjusted for age.

I Estimated through Cox proportional hazard model, adjusted for age. plus adjustment for menopausal status, lymphovascular invasion, ER status, and
grading, when appropriate.

! Reference category.

* Considering menopausal status, lymphovascular invasion, ER status, and grading.




Patients with node-positive (I to 3) (n
ly

0.088
0.139
Number of positive nodes
n:l
n:2 0.526
n:3 0.303

Positive
Negative
PgR
Positive
Negative 0.806

Influence of Lymphatic Invasion on Locoregional
Recurrence Following Mastectomy: Indication for
Postmastectomy Radiotherapy for Breast Cancer Patients
With One to Three Positive Nodes

Ryoichi Matsunuma, M.D.,*''""" Masahiko Oguchi, M.D., Ph.D.,’

Tomoko Fujikane, M.D., Ph.D.," Masaaki Matsuura, Ph.D.," ‘
Takehiko Sakai, M.D., Ph.D.,” Kiyomi Kimura, M.D.,** Hidetomo Morizono, M.D.,"
Kotaro Iijima, M.D., Ph.D.,** Ayumi Izumori, M.D.,"" Yumi Miyagi, M.D.,” .
Seiichiro Nishimura, M.D.,*** Masujiro Makita, M.D.,'"" Naoya Gomi, M.D., Ph.D.,***
Rie Horii, M.D., Ph.D.,"%" Futoshi Akiyama, M.D., Ph.D.,""

and Takuji Iwase, M.D.****

= 1086)

1.000 1.000
1.925  0.906—4.( 0.976—3.040 0.943 0.677-1.315
2.168 0.779—6.0: 1.359-5.616 1.210  0.769—1.904

1.000 1.000
0.760 0.324—1.778 1.384 0.784—2.444 0991 0998 0.716—1.391
1.528 0.682—3.421 1471 0.767-2.818 0000 1.813 1.302-2.524

1.000 1.000 1.000
1.159  0.468—2.875 0914 0.487-1.716 0919 0.653-1.2%
2.095 0.698—6.285 1.448  0.645-3.248 1292 0.823-2.028

1.000 1.000 1.000

1269 0.641-2.511 1225 0.741-2.025 1274 0.967—1.679 p<0.001

Locoregional recurrence free survival

1.000 1.000 1.000
1.316 0.631-2.741 1.164 0.686—-1.973 0610 0928 0.697—1.236

5

1.000 1.000 1.000

1.092 0.541-2205 0455 0819 0485-1383 0768 1.044 0.784-1.3% Years after mastectomy

Abbrevations: ER = Estrogen receptor; RR = relative risk; PgR = progesterone receptor. ER, PgR evaluated at Enzyme Immuno Assay.

Int J Radiation Oncol Biol Phys, Vol. 83, No. 3,

op. 845—852, 2012




Editorial

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

Birgitte Offersen ™, Inger Hajris, Marie Overgaard

Review

Late radiation-induced heart disease after radiotherapy. Clinical importance,
radiobiological mechanisms and strategies of prevention

Nicolaus Andratschke®*, Jean Maurer?, Michael Molls?, Klaus-Riidiger Trott"

Cardiac morbidity

Incidence of heart disease in 35,000 women treated with radiotherapy
for breast cancer in Denmark and Sweden

Paul McGale?, Sarah C. Darby **, Per Hall®, Jan Adolfsson ¢, Nils-Olof Bengtsson ¢, Anna M. Bennet°,
Tommy Fornander ¢, Bruna Gigante ', Maj-Britt Jensen , Richard Peto?, Kazem Rahimi", Carolyn W. Taylor?,
Marianne Ewertz'

Cardiac morbidity

Cardiac dose estimates from Danish and Swedish breast cancer radiotherapy
during 1977-2001

Carolyn W. Taylor **, Dorthe Brennum ®, Sarah C. Darby ?, Giovanna Gagliardi ¢, Per Hall ¢, Maj-Britt Jensen ®,
Paul McGale ®, Andrew Nisbet', Marianne Ewertz

Radiotherapy and Oncology 100 (2011) 157-159




Cardiac morbidity

Incidence of heart disease in 35,000 women treated with radiotherapy
for breast cancer in Denmark and Sweden

Paul McGale®?, Sarah C. Darby **, Per Hall®, Jan Adolfsson €, Nils-Olof Bengtsson ¢, Anna M. Bennet”,
Tommy Fornander ©, Bruna Gigante ! Maj-Britt Jensen &, Richard Peto?, Kazem Rahimi", Carolyn W. Taylor?,
Marianne Ewertz'

Period of Number Incidence ratio,
breast cancer of events left-sided vs.
diagnosis left/right right-sided (95% ClI)

(a) Acute myocardial infarction (p=0.6)t
1976-1989 262/213
1990-2006 150/109

Total 412/322

(b) Angina (p=0.9)
1976-1989 113/87
1990-2006 178/135

Total 291/222 - . . . Lateralityand  Number of

(c) Other ischaemic heart disease (p=0.3) prior disease events
1976-1989 127/115 : X :
1990-2006 48/53 : . ; All heart disease

Total 1751168 Right, no prior IHD 1.00 (0.96-1.05)*

+b+c) Ischaemic heart di =0.
R CLINchemis et disenss (p20:0) Right, prior IHD 3.37 (2.82-4.01
1990-2006 376/297

Total 878/712
(d) Pericarditis (p=0.5) Left, prior IHD 4.80 (4.05-5.68
1976-1989 24/12
1990-2006 36/24
Total 60/36

(e) Valvular heart disease (p=0.7)
1976-1989 47/33
1990-2006 47127

Total 94/60

(f) Other heart disease (p=0.8)
1976-1989 594/595
1990-2006 649/613

Total 1243/1208

(a-f) All heart disease (p=0.9)
1976-1989 1167/1055
1990-2006 1108/961

Total 2275/2016

P. McGale et al. /Radiotherapy and Oncology 100 (2011) 167-175
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Cardiac morbidity

Cardiac dose estimates from Danish and Swedish breast cancer radiotherapy
during 1977-2001

Carolyn W. Taylor **, Dorthe Brennum ®, Sarah C. Darby ?, Giovanna Gagliardi ¢, Per Hall ¢, Maj-Britt Jensen ®,
Paul McGale ®, Andrew Nisbet', Marianne Ewertz

Table 2
Cardiac dose estimates for Danish women identified using the Danish Breast Cancer Group database and irradiated for breast cancer since 1977, based on individual radiotherapy
charts.

Year of radiotherapy® Number of women evaluated Average mean dose (standard deviation)
Target dose (Gy) Heart dose (Gy) Heart BED” (Gy,) LAD" dose (Gy) RCA“dose (Gy) Circ® dose (Gy)

Leff RN Lef Right  Leff  Righy Left i Left  Right

1977-1981 406 6.1 29 10.2 46 16.4 1.5 42 ‘ 3.1 1.1
(63) (33) (1.6) (7.9) (3.7 (97) (1.2) \(19) (@40) (1.4) (09

1982-1988 484 57 2.9 8.4 3.9 16.3 1.4 42 2 2.8 0.9
(66) (23) (1.1) (59) (2.5) (72) (0.8) J15) (33) (1.0) (06)

1989-2001 538 58 ; 10.1 2.4 20.9 1.3 30 53 2.8 0.9
(5.1) (12)  (05) (32)  (0.8) (53) (03)/ (13) (28) (06 (02)

Regimens were reconstructed on a representative patient with typical amton\ﬁ\_/ \_/

* Women were grouped according to the years that breast cancer protocols changed in Denmark. The DBCG77 protocol was mainly used between 1977 and 1981; the
DBCG82 protocol between 1982 and 1988 and the DBCG89 protocol between 1989 and 2001.

® The biologically effective dose (BED) takes into account the fraction size as well as dose and is given by BED = [nd{1 +d/(x«/p)] where nis number of fractions and d is dose
per fraction in Gy. 2/f was assumed to be 2 Gray. It was possible to calculate BEDs for 97% of the women studied. It was not possible to calculate BED for the other 3% women
who received unusual techniques such as iridium wire radiotherapy.

© Left anterior descending coronary artery.

4 Right coronary artery.

¢ Circumflex coronary artery.

f Target dose includes boost radiotherapy.
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EDITORIAL

Recommendations for research priorities in breast cancer
by the coalition of cancer cooperative groups scientific
leadership council: imaging and local therapy

Joseph A. Sparano - Etta D. Pisano - Julia R. White - Kelly K. Hunt -
Eleftherios P. Mamounas + Edith A. Perez - Gabriel N. Hortobagyi -
Julie R. Gralow * Robert L. Comis

Table 4 Research recommendations and high priority studies in radiation therapy

Optimal breast volume to irradiate after lumpectomy. The RTOG 0413/NSABP B-39 trial is under way to examine the best way to define optimal
breast volume to irradiate after lumpectomy.

Incorporate translational studies. There is a need to identify biological and genetic markers for tumor response and patient toxicity to improve
individualization of BC treatment. How can we best identify patients who benefit from radiation therapy prior, or after, surgery?

Evolving radiation technologies and modalities. How do we implement novel radiation technologies and modalities? Should they be
implemented? Does utilization of these modalities improve patient outcomes?
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=» Patterns of disease recurrence after stereotactic ablative
radiotherapy for early stage non-small-cell lung cancer:
a retrospective analysis

Sashendra Senthi, Frank | Lagerwaard, Cornelis ] A Haasbeek, Ben | Slotman, Suresh Senan
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=» Patterns of disease recurrence after stereotactic ablative
radiotherapy for early stage non-small-cell lung cancer:
a retrospective analysis

Patients All (n=676;%) Recurrence Distant Mediantimeto
(n=676) (n=124;%) recurrence recurrence
(n=82;%) (months; 95% CI)

Any recurrence 124 18% 100% 11-4(9-5-13-2)

Local recurrence
Isolated LR
LRandRR
LRand DR
LR, RR, and DR
Any LR

Regional recurrence
Isolated RR
RRand DR
Any RR

Distant recurrence
Isolated DR
Any DR

Locoregional without DR

18
2
6
4

30

22

15%
2%
5%
3%

24%

13.5(83-187)

14-9 (11.4-18-4)

10.9 (6-1-15.8)

13:.1 (7-9-183)
83(6-4-10-2)

0.6(6-8-12.4)
13-1(97-16:5)

*|_ocal recurrences are
uncommon (4%)

*Regional recurrences are not
frequent (6%)

Initial DR site

—— - - A *The most predominant pattern

IR is out of field isolated distant
recurrence presenting early,

despite initial PET staging (8%)

Brain

[
NN

Liver

Distant nodal
Adrenal

Skin

- NV

Second lung primary
All 42
Ipsilateral 19
Same lobe 8
Different lobe 11
Contralateral lobes 23

18-0(12.5-23.5)
20-0(17.0-23.0)
20-4(17-5-23-4)
18-0(5:5-30-6)
15-9(8.9-21.3)

LR=local recurrence. RR=regional recurrence. DR=distance recurrence.

Table 2: Disease recurrence after stereotactic ablative radiotherapy




Tabl

atient characteristics (n =

177

——————

Characteristic

e
NO. of patients
(% of total)

Gender
Male
Female
Median age
Stage
IA
IB
Median tumor diameter
Fractionation scheme
20 Gy x 3 (18 Gy x 3 Gy
as of 2008)
12Gy x 5 (11 Gy x 5 Gy
as of 2008)
75Gy x 8
Smoking
Current or former smoker
Never smoked
GOLD class
No COPD
Class 1
Class IT
Charlson morbidity score

B T ™

5
Pathological confirmation

Yes

No
Histology (n = 60 patients)
Adenocarcinoma

Squamous cell carcinoma

Undifferentiated NSCLC

101 (57)
76 (43)
76 years (range 50—91 years)

106 (60)
71 (40)
26 mm (range 10—70 mm)

61 (34)
82 (46)
34 (19)

168 (95)
9 (5)

65 (37)
37 (21)
75 (42)

18 (10)
59 (33)
38 (22)
39 (22)
16 (9)
7(4)

60 (33)
117 (66)

20 (33)
16 (27)
24 (38)

Abbreviations: GOLD = Global initative for chronic Lung Disease:
COPD = chronic obstructive pulmonary disease.

Int J Radiation Oncol Biol Phys, Vol. 83, No. 1,

. 348—353, 2012

Overall survival

Clinical Investigation: Thoracic Cancer

Lung Cancer

Frank J. Lagerwaard, M.D., Ph.D.,* Naomi E. Verstegen, B.Sc.,*
Cornelis J.A. Haasbeek, M.D., Ph.D.,* Ben J. Slotman, M.D., Ph.D.,*
Marinus A. Paul, M.D., Ph.D.,' Egbert F. Smit, M.D., Ph.D.,” and

Outcomes of Stereotactic Ablative Radiotherapy in
Patients With Potentially Operable Stage I Non-Small Cell

Suresh Senan, Ph.D., F.R.C.R., M.R.C.P.*

Amsterdam, The Netherlands
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General Thoracic Surgery

< - P e |
Hiran C. Fernando, MD,* and Robert Timmerman, MD"

American College of Surgeons Oncology Group Z4099/Radiation
Therapy Oncology Group 1021: A randomized study of sublobar
resection compared with stereotactic body radiotherapy for high-risk
stage I non-small cell lung cancer

(J Thorac Cardiovasc Surg 2012;1:1-4)



Stereotactic Ablative Body Radiotherapy
(SABR)

High precision image guided
radiation therapy characterized by:
accurate target definition
reproducible patient/tumor
positioning,

multiple fixed beams or arc delivery

Features of SBRT delivery:
Very high biological doses
Delivery in 3-8 sessions
Steep dose gradients
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T1 (< 3 cm) tumors without
extensive contact with thoracic

wall or mediastinum: 3 fractions
of 18 Gy @ 80% (BED: 151)

T1 tumors with broad contact
with mediastinum or thoracic
wall, T2 tumors:

5 fractions of 12 Gy @ 80%
(BED: 132)

« Tumors adjacent to pericardium
or hylus: 8 fractions of 7,5 Gy @
80% (BED 105)
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LINICAL INVESTIGATION Normal Tissue

CONSIDERATION OF DOSE LIMITS FOR ORGANS AT RISK OF THORACIC
RADIOTHERAPY: ATLAS FOR LUNG, PROXIMAL BRONCHIAL TREE, ESOPHAGUS,
SPINAL CORD, RIBS, AND BRACHIAL PLEXUS

FENG-MING (SPrRING) KonG, M.D., Pu.D.,* TimotHy RITTER, PH.D..* DoucLAs J. QUINT, M.D.,}
SuresH SENAN, M.D..} LauriE E. Gaspar, M.D..° Ritsuko U. Komaki, M.D.. ¥
CoeN W. Hurkmans, Pu.D..! Rosert TimmerMaN, M.D..* ANDREA BEZIAK, M.D.,##
Jerrrey D. BrapLey, M.D..!T Bensamiy Movsas, M.D..* Lox Marsu, C.M.D..* Paur. OkuNiers, M.D.,*
Hak Croy, M.D..* aND WALTER J. CURRAN, Jr., M.D. %9

Table 1. Dosimetric limits for thoracic organs at risk

3D-CRT (RTOG SBRT (RTOG SBRT (ROSEL
Dose limits for OARs 3D-CRT (RTOG 0617) 0972/CALGB 36050) 0618, 3 fx) European trial, 3 or 5 fx)

Spinal cord (point dose) Point dose =50.5 Gy Any portion =50 Gy =18 Gy (6 Gy/fx) 18 Gy (3 fx)
25 Gy (5fx)
Lung Mean lung dose =20 Gy, Va0 =35% Vi =10%* Vap <S5-10%"
Vi =37%
Esophagus Mean dose =34 Gy Not limited =27 Gy (9 Gy/fx) 24 Gy (3 fx)
27 Gy (5 fx)
Brachial plexus =66 Gy Not limited =24 Gy (8 Gy/fx) 24 Gy (3 fx)
(point dose) 27 Gy (5 fx)
Heart' =60, =45, =40 Gy for =60, =45, =40 Gy for =30 Gy (10 Gy/fx) 24 Gy (3 fx)
1/3, 2/3, 3/3 of heart 173, 2/3, 3/3 of heart 27 Gy (5 fx)
Trachea, bronchus Not limited Not limited =30 Gy (10 Gy/fx) 30 Gy (3 fx)
32 Gy (5 fx)
Ribs Not limited Not limited Not limited' Not limited
Skin Not limited Not limited =24 Gy (8 Gy/fx) Not limited

Int. J. Radiation Oncology Biol. Phys.. Vol. 81. No. 5. pp. 14421457, 2011




Meta-Analysis of Concomitant Versus Sequential
Radiochemotherapy in Locally Advanced Non—-Small-Cell
Lung Cancer

Anne Aupérin, ( Yéchoux, Estelle Rolland, Walter J. Curran, Kiyoyuki Furuse, Pierre Fournel,
Jose Belderbos, Gerald Clamon, Hakki Cuneyr Ulutin, Rebecca Paulus, Takeharu Yamanaka,
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Table 1 Patient/Treatment Characteristics
Variable

RESEARCH Open Access

Accelerated hypofractionated radiation therapy
compared to conventionally fractionated
radiation therapy for the treatment of inoperable
non-small cell lung cancer

ACRT STRT1 STRT2
(45 Gy) (60-63 Gy) (> 63 Gy)
n=119

ACRT: accelerated radiotherapy; STRT1: standard radiation therapy 1 (60-63 Gy); SBRT2: standard radiation therapy 2 (> 63 Gy); NSC- Non-Small Cell-Not

Otherwise Specified

300 pz. NSCLC stadio Il
No CT concomitante

119 pz 45 Gy / 15 fx

67 pz 60 Gy / 2Gy fx

73 pz. >63 Gy / 2 Gy fx



RESEARCH Open Access

Accelerated hypofractionated radiation therapy
compared to conventionally fractionated
radiation therapy for the treatment of inoperable
non-small cell lung cancer

¥
v
T

=
r

MOrEns Fom agrnos s

Figure 1 Cumulative incidence representing rate of local-regional recurrence (Figure 1A) and distant failure (Figure 1B) for all patients
based on radiation treatment groups.
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Figure 2 Kaplan-Meier curves representing recurrence free survival (Figure 2A) and overall survival (Figure 2B) for all patients based
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RESEARCH Open Access

Accelerated hypofractionated radiation therapy
compared to conventionally fractionated
radiation therapy for the treatment of inoperable
non-small cell lung cancer

BED = (nd)(1 + d/[a/B]) — 0.693.t/a. Tpot

Conclusions

Our findings suggest that accelerated radiotherapy for
patients with inoperable tumors is a safe, convenient
and effective treatment option. Although this study is
limited by the retrospective nature of the analysis, these
are hypothesis-generating results which can serve as a
basis of a prospective study comparing hypofractionated
regimen with conventionally fractionated radiotherapy.
However, with similar rates of efficacy in high-risk indi-
viduals as seen from these results, a shortened treatment
time interval wi o atment cost and
impTove patient convenience. We believe this treatmen
approach will be a viable treatment option for unresect-
able lung cancers in the future in combination with




Mature results of a phase II trial on individualised accelerated
radiotherapy based on normal tissue constraints in concurrent
chemo-radiation for stage III non-small cell lung cancer

Angela van Baardwijk **, Bart Reymen®, Stofferinus Wanders®. Jacques Borger®,
Michel Ollers®, Anne-Marie C. Dingemans®, Gerben Bootsma €, Wiel Geraedts?,
Cordula Pitz¢, Ragnar Lunde™, Frank Peters®, Philippe Lambin *, Dirk De Ruysscher®

Patient, tumor and treatment characteristics.

Characteristic No. of
patients

Age (median in years and range) (40-80)

137 pz., lllIAe 1lIB

Sex
Male 88 (64.2)
Female G (35.8)
WHO.ZS ! B Carboplatino + Gemcitabina x 2

(42.3)
(7.3)

RT + CDDP +VNR o CDDP + VP 16

Squamous cell caranoma (29.2)
Adenocarcinoma ) (16.1)

Large cell/undifferentiated (53.2) 45 Gy In 3 Settlmane (1 ,5 Gy X 2/d|e) +

Unknown (1.5)

Clinical stage 2 Gy x frazione (1 fx/die) fino a Dmax

1B (0.7)

1A (36.5) per OAR

1B (62.8)

Type of concurrent chemotherapy
Cisplatin-etoposide : (68.6)

Cisplatin-vinorelbine (8.9 Dose media: 65 Gy (range 51-69 Gy)

Carboplatin based (2.9)

Gross tumour volume
Median (range) total tumour load 76. (3.7-5189

in cc Durata media del trattamento 5 settimane
Prescribed TTD . i i
Median (range) in Gy 5.0 (51-69) (range' 1 8 48 glornl)
EQD, ¢ corrected for proliferation
Median (range) in Gy 53. (43.1-63.1
MLD
Median (range) in Gy (4.4-21.0)
oTT
Median (range) in days 35 (18-48)

European Journal of Cancer (2012)




Mature results of a phase II trial on individualised accelerated
radiotherapy based on normal tissue constraints in concurrent
chemo-radiation for stage III non-small cell lung cancer

Angela van Baardwijk **, Bart Reymen®, Stofferinus Wanders®. Jacques Borger®,
Michel Ollers®, Anne-Marie C. Dingemans®, Gerben Bootsma €, Wiel Geraedts?,
Cordula Pitz¢, Ragnar Lunde™, Frank Peters®, Philippe Lambin *, Dirk De Ruysscher®

2 ys. 0S 52,4%

Overall Survival
Overall Survival

T T
36 ¢ 3%

Time (months) Time (months)

(c)

1.0

Median f.u. 30.9 mos.

Progression Free Survival

T
36

Time (months)

European Journal of Cancer (2012)




Hyperfractionated or Accelerated Radiotherapy in Lung
Cancer: An Individual Patient Data Meta-Analysis
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Michael Baun liam id Ball, Chandra P. Belani, James A. Bonner, Aleksander Zajus
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Table 1. Dascription of Included Trials

Median
No. of Patients Follow-Up RT Total No. of Duration BED
Randomly Assigned BrioH [years) Histology Doss (Gy) Fractions (weeks) SYEXP CT Dose

Ira

ECOG 358824 : 3 13.0 SCLC Standard: 45 395 Cisplatin 60 mg/m? day 1
Experimental: 4 ( I 439 Etoposide 120 mg/m? days 1-3
4 cycles (3 weeks)
438 Cisplatin 30 mg/m? day
Etoposide 130 mg/m

Standard: 50.4

w N

N

Experimental:

6 cyclest (4 weeks)

None KPS =70
Stage IHII

None PS 01

6.8 NSCLC  Standard: 60
Experimental:
Not reached NSCLC Standard: 60

B o=
MmN mw o,

oo
o

Experimental:
Not reached NSCLC  Standard: 60
Experimental:

Stage I
Carboplatin 70 mg/m? days 1-5 PS0-1
+ Carboplatin 70 mg/m? days 29-33 Stage Il
in standard arm
None

MM ;oM ;m

om

W W W W, w

OO0 0O m o
WPy OO

@
o
®

m

NSCLC Standard: 60
Experimental:
Standard: 60
Experimental:

Standard: 60

o oo,

w

30
, 28-30 Stage
PS 0-1
Stage I
Induction CT—dependent on PS 01
institution’s choice Stage |-

(S B I

SN NN,

NN OO ;Mo m;m N,

A I o
W oo oo
o

o

NONONDHDEHnD -

Experimental:
CHARTWEL?' § 1 Standard: 66
Experimental:
CHARTWEL CT#! 1 )0 3. Standard: 66
Experimental: 6
ECOG 259732 i ; Standard: 64
Experimental:

Wb W
o

P
N oW

Carboplatin AUC 6 day 1 PS0O-1

Paclitaxel 225 mg/m? day 1 Stage |

2 cycles|| {3 weeks)

Gliwice 2001 ¢ 2001-2006 ; NSCLC Standard: 72 40 ! 2. None PS 01
Experimental: 72 40 . 68.5 Stage

W oW

(=]

se; BID, RT given twice a day; CT, chemotherapy; if not specifie
d Less; a ; , experimental; S, (Kz fsky) px a C( t ncer Treatment Group;
) G, Radiation Therapy Oncology G . SC, t course; C. small , Standard; TID, RT given three

one after RT; etoposide dose was reduced to 100 mg/m? for cycles 4 to 6
$Patients E i 3: CHART or conventional radiotherapy.
§Two seri (S

|[Induction
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Hyperfractionated or Accelerated Radiotherapy in Lung
Cancer: An Individual Patient Data I\"Ieta-Analysis

Audrey Mauguen, Cécile Le Péchoux, Michele I. Saunders, Steven E. Schild, Andrew T. Turrisi
dall, Chandra P. Belani, James A. Bonner, Aleks

Sumiithra J. Mandrekar, Rebecca Paulus, Kati
¢, Rodrigo Arriagada, Dirk De Ruysscher, and Jean- “l' rre

2, Matthew Nankive
Rainer .\mh fm.'.~ s F. Bishop, Star

1004 -= Modified RT, ovarsll survival 1004 o Modified AT, locoragional faidure 2 O O O pz -
Convertional AT, overall survival Conventional RT, locoregional failura .
= Modified RT, prograssion-free surviva ] .
80 - Conventiona! AT, progression.-froa survival 3'?_ 80 1 O trlals, I 2 +/- CT.
=z =
R : "] 2,5% OS a5
E = s e + 2,07 d odd
4 o o
E 40 S 40 /_,/‘”455 . .
. 3 per RT iperfrazionata
')D- B '70_
: O accelerata
0 : .\‘S 0 ; L; ."3
Time From Random Assignment (years) Time From Random Assignment (years)
No. of deaths/ Locoragional faduros!
parson-yaars by penod Years 0-2 Yoars = 6 per: years by period 1st yoar 2nd year
Mcdified AT 725,283 44nes Modified AT 162656 =
Convantional AT 687/1,083 28M12 Conwventional RT 150564
No. of events/
parson-yaars by penod Years 0-2 Yoars 26
Modifed AT | 253943 : 2wss opllmlwd aontormal RT to improve local LOI’llIOl as mll as thl. com;
Convantional AT 205800 83218 18735
: : R AT s e mdtlon with systemic agents to reduce systemic failures usmso med-
cC D = Cometioni AT, cancar st regimens should be reconsidered. The search iologic
00 = Modificd AT, distant failura I 1 it L e i sredictive factors tha otter individualize the
Corwentional RT, distant fashuro e b ool e 878 a l— €dic € 1dClors d U d C € allze (&
— 20 80 e —— optimal treatment for patients with lung cancer is also warranted, as
= e - 5 ez
- 3 - this meta-analysis seems to show that there are different possibilities to
3807 51 2 588 / improve curability of lung cancer. Further research is needed to iden-
@ ) = 73 A X B z g e 2
B R i) - 7 tify the optimal schedule of modified fraction RT, including new
o &9 - o WA 341 . . e .
= B = /" PR— - techniques in target volume definition, treatment techniques, and
&£ . d 0] T delivery, such as positron emission tomography scans, intensity-
— i D9s ¢
— modulated RT, and dose-guided RT.*"
/
0 1 2 =3 0 1 2 3 4 5 =6
Time From Random Assignment (years) Time From Random Assignment (years)
Distant failures! Non-cancer deaths/
person-yoars by penod st yoar 2nd yoar = 3rd year years by pericd Yoars 35 Yearsz6
Mcdified AT 308/655 63234 4117s dAT 18/284 Jre8
Convantional AT 266564 V182 20'165 Corventional RT 20213 a6
Cancer deaths by period
Modified AT 650 176 37
Conventional RT En 150 2
<all lung cancer trials: [A) overall and prograssion-free sundval; (8] locoreglonal failure; (C) cistant fallure; (D} lung and non-ung VOLUME 30 - NUMBER 22 - AUGUST 1 2012
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with radiotherapy for non-small cell lung cancer
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Radiotherapy and erlotinib combined: review of the
preclinical and clinical evidence




Therapy

Study

Phase

Stage. clinical
setting

Treatment schedule

Clinical end point

Target
recruitment

Cilengitide

Bortezomib

Everolimus

Vorinostat

Selumetinib (AZD6244)

Veliparib (ABT-888)

NCTO1118676

NCTO0093756

NCTO1167530

NCT01059552

NCT00662311

NCT01146756

NCTO1386385

Stage 11

Stage 11

Stage 1l and
symptomatic Stage
v

Stage 11

Stage [l

Stage 11l and
symptomatic Stage
v

Stage 111

Cilengitide — cisplatin/vinorelbine + RT + cilengitide

Carboplatin/paclitaxel + RT + bortezomib
(Phase [ closed 2009)

1st Phase: once weekly
Everolimus — RT + everolimus
2nd Phase: daily

Everolimus — RT + everolimus
Chemo = cisplatin/vinorelbine

+ everolimus{RADOO1)

+ everolimus{RADOO1)

RT + Cisplatin/pemetrexed + vorinostat

RT + Paclitaxel + vorinostat

RT + Selumetinib

Phase | and Arm 1: chemo + veliparib

Arm [I: chemo + placebo — chemoRT + placebo
hemo = carboplatin/paclitaxel

» Caemo

« ChEmo

+« chemoRT + veliparib

66 Gy 1n 33 daily fractions

60 Gy in 30 daily fractions

in 33 daily fractions

70 Gy in 35 daily fractions

66 Gy 1n 33 daily fractions

7 weeks RT

rimary: MTD

Secondary: Response.
Survival free of metastases
08, Toxicity, biomarkers

Primary: MTD (Phase 1),
Survival at 1 yr (Phase 2)
Secondary: Tolerability,
Response Rate, PFS, 0S.
biomarkers

Primary: DLT
Secondary: PFS, OS,
Response

Primary: Safety and MTD
Secondary: PFS, Response
Rate, biomarkers

Primary: MTD
Secondary: Response, PFS,
08, Safety and Toxicity

Primary: Recommended
Phase [ Dose, DLT
Secondary: Safety, Dose
delivery, Response,
biomarkers

Primary: DLT, MTD (Ph1),
PES (Ph2)

Secondary: Response
Toxicity, Time to
progression, PES, OS,
biomarkers

24

74 Gy Primary: MTD (Phase 1
closed 2008). safety
Secondary: Feasiblity and
tolerability of consolidation
therapy. Toxicity, Response,
Survival

Cohort 1:ChemoRT + bevacizumab

Cohort 2 and 3: ChemoRT + bevacizumab + erlotinib
Consolidation bevacizumab + erlotinib (closed 2008)
Chemo = carboplatin/paclitaxel

NCT00280150 Stage IIL squamous
histology with no
haemoptysis, non

central tumors

Bevacizumab + erlotinib

NCTOD437372 Solid tumors, RT + sunitinib
including of the

thorax

N/A, 2-8 weeks Primary; Safety and
Toxicity

Secondary: biomarkers
Primary: MTD
Secondary: Response,
biomarkers

Sunitinib

Unresectable or Vandetanib — RT + Vandetanib Phase I: 45 Gy in 15
inoperable Stage I- fractions

v Phase 1I: 45 Gy

or 70 Gy in 35 daily
fractions

Vandetanb (ZD6474) NCTO0745732

ChemoRT + Endostar — chemo x2 + Endostar 134

chemo = carboplatin/paclitaxel

RT0902
NCT01158144

66 Gy in 33 daily fractions Primary: Tumor Response
Rate

Secondary: 08

Endostatin (Endostar)

Stage Il




Panitumumab

Gefitinib

Erlotinib

Arm I: chemoRT 60GY

Arm 11: chemoRT 74 Gy (closed)

Arm i1 chemoRT GO Gy + cetuximab

Arm IV: chemoRT 74 Gy + cetuximab (closed)
Chemo = carboplatin/paclitaxel

Arm |+ 111: 60 Gy in 30 daily
fractions

Arm I+ IV: 74 Gy in 37
daily fractions

ATIN 1. CHEmo —+ CHEMmoRT + cetuximan
Chemo Arm 1 = cisplatin/vinorelbine
Arm ll:chemo — chemoRT + cetuximab
Chemo Arm 2 = cisplatin/etoposide

Cisplatin + RT # cetuximab

RT + cetuximab — paclitaxeljcarboplatin x 3
cycles = (cetuximab weekly for 26 weeks)

RT + Cisplatin + pemetrexed + cetuximab

RT # cetuximab — docetaxel x 3 cycles + cetuximab

Arm I: induction chemoRT - {surgery) — chemotherapy
Arm 11: Induction chemoRT + panitumumab
« (surgery) — chemotherapy (consolidation cetuximab closed)

Chemo = carboplatin + paclitaxel

Carboplatin/paclitaxel — RT + erlotinib

RT + Carboplatin/paclitaxel + erlotinib

RTOG-0617 1 Stage lll

NCTO0533949

NCTO0985855 I Stage Il

randomised

RADITUX 1/ Stage 111

NTR2230

NCTO0492206 11 Stage 1l

NCT01102231 1l Stage lll, non
squamous

NCTO0673738 11 Stage IIA to HIA

RTOG-0839 11 Stage IIIA, N2+,

NCT00979212 potentially
operable

NCT01391260 11 Stage lll or Stage IV, RT + gefitinib
NoN-squamous
EGFR mutation
positive

CALGB 30605 1l Stage III, poor risk

NCT00553462

NCT00563784 11 Stage III

TARLAL ] Stage 1B to 1IB RT + erlotinib

NCTO0888511

66 Gy in 33 daily fractions

66 Gy in 24 daily fractions

63 Gy

66 Gy in 33 daily fractions

63 Gy

60 Gy in 30 daily fractions

upto 66 Gy in 33 daily
fractions

66 Gy in 33 daily fractions

63 Gy in 35 daily fractions

66 Gy in 33 daily fractions

Pnmary:
Secondary: PFS
Locoregional failure, Grade
3-5 AE, Qol, Quality
adjusted survival,

Primary: Grade 3 toxicity

Primary: Local control
Secondary: Safety, OS, PFS,
Response, AE

Primary: Response rate
Secondary: PFS, Salety,
Baseline tumor EGFR and
biomarkers

Primary: Disease control
rate
Secondary: 0§

Primary: PFS

Secondary: OS/Response

rate, feasibility, tolerance,
QoL, profile that predicts
response/prognosis

Primary: Mediastinal nodal
clearance

Secondary: OS, first failure,
acute and late AE, surgical
morbidities, Response rate,
biomarkers

Primary: Response
Secondary: PFS, 0S8, Qol

Primary: OS at 12 months
Secondary: Response, PFS

Primary: Feasibility, Safety
Secondary: association
between EGFR expression
and reponse/toxicity, OS,
Time to Disease
Progression, Response

Primary: Local Failure Free
Survival at 9 months alter
the start of RT

Secondary: Toxicity, Local
tumor control, Response,
biomarkers, OS, DFS, Late
Toxicity

62

110

36

100

27

30

48
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Perspective

Al momento attuale nessuno degli agenti
At present, none of the targeted agents we have identified as . . . . . c .
being in:e,:[igatedtin clin?cal stLucLlies have shown ;rov‘—en beLneﬁt b|0|09|C| teStatl Insieme a RT ha mOStratO d|
when combined with RT, either in the curative or in the palliative poter dare un SigniﬁcatiVO beneﬁCiO

setting. There is only one phase III study in progress of RT com-
bined with cetuximab, and early closure due to toxicity has ham-
pered progress for both EGFR TKIs and antiangiogenics. Crucial to

successful development of targeted agent and RT combinations is * I—a Chlusura ant|C|pata dl alcunl tr|a|S dl
cooperation between early phase trialists, clinical pharmacologists, H H Y
radiobiologists and radiation oncologists. Heterogeneity arising fase ” con TKI € antlanglogenetICI per
from factors such as RT delivery, dose and normal tissue dose con- eccesso di tossicita ha determinato una
straints needs to be minimised in the same way that rigorous cri- . . C 0
teria for clinical factors such as performance status and end organ battuta di arresto nello SV|IUppO di nuovi
function apply to early phase trials. This does mean that the NSCLC 2 R F

population eligible for such trials is relatively rare among all po- progettl dl rcerca

tential patients eligible for RT and emphasises the importance of
prioritising trials based on a biological rationale backed by preclin-

ical data. Much therefore remains to be learned about the combi- *Attualmente € in corso un solo studio di fase
nation of RT with targeted agents, in spite of its huge potential. ”I con RT + CT +/_ CetUXimab

Cancer Treatment Reviews 38 (2012) 626-640



TUMORI DEL POLMONE
Prospettive

La SBRT ha un ruolo fondamentale nel trattamento dei pazienti
con NSCLC in stadio iniziale non operabili. Sono in corso studi
che confrontano SBRT e chirurgia in pazienti operabili

Per i pazienti in stadio localmente avanzato lo standard rimane
la radiochemioterapia concomitante. In questo momento appare
importante definire quale sia il regime di radioterapia piu
efficace (accelerazione del trattamento?)

L’associazione tra farmaci biologici e radioterapia rimane di
grande interesse, ma al momento attuale € ancora oggetto di
ricerca.



