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Hyperfractionated or Accelerated Radiotherapy in Lung
Cancer: An Individual Patient Data Meta-Analysis

Audrey Mauguen, Cécile Le Péchoux, Michele 1. Saunders, Steven E. Schild, Andrew T. Turrisi,

Michael Baumann, William T. Sause, David Ball, Chandra P. Belani, James A. Bonner, Aleksander Zajusz,
Suzanne E. Dahlberg, Matthew Nankivell, Sumithra J. Mandrekar, Rebecca Paulus, Katarzyna Behrendt,
Rainer Koch, James F. Bishop, Stanley Dische, Rodrigo Arriagada, Dirk De Ruysscher, and Jean-Pierre Pignon

Category No. Deaths / No. Entered
Trial Exp. RT Conv.RT O-E Variance HR HR (95% ClI)
Very accelerated RT

PMCI 88C091 48/48 52/53 -0.8 243

PMCI 88C091 CT 51/51 56/56 6.0 25.6

CHART 316/338  217/225  -294 120.7 -

ECOG 2597 51/60 55/59 14 258

CHARTWEL 132/150  132/150 0.2 65.8 = —

CHARTWELCT 40/53 47/53 6.4 21.2

Subtotal 638/700 559/596  -37.8 283.4 0.88 (0.78 to 0.98)
Moderately accelerated RT

Gliwice 2001 26/29 27/29 -14 13.2

Subtotal 26/29 27/29 -14 13.2 s 0.90 (0.52 to 1.54)
Hyperfractionated RT-identical total dose

NCCTG 902451 34/39 35/35 -7.0 15.7  — 1

NCCTG 942452 111125  108/121 -2.6 54.6 —"—

Subtotal 145/164  143/156 -9.6 70.3 0.87 (0.69 to 1.10)
Hyperfractionated RT-increased total dose .

RTOG 8808 155/163  156/163 6.4 76.9 _ﬂ-

Subtotal 155/163  156/163 6.4 76.9 4 0.92 (0.74 to 1.15)
Total 964/1,056  885/944  -55.2 443.7 Q 0.88 (0.80 to 0.97), P=.009

Test for heterogeneity: y?, =9.74, P= .37, P = 8% !
1 LU 1 1 I
Test for interaction: y2, = 0.17, P= .98 0.25 1.00 4.00

Experimental RT Conventional RT
better better
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ORIGINAL ARTICLE

A Phase | Study of Concurrent Individualized,
Isotoxic Accelerated Radiotherapy and
Cisplatin—Vinorelbine—Cetuximab in Patients With
Stage Il Non-Small-Cell Lung Cancer

Anne-Marie C. Dingemans, MD, PhD,*, Gerben Bootsma, MD, PhD, 1 Angela van Baardwijk, MD, PhD, }
Bart Reymen, MD, } Rinus Wanders, MD,} Boudewijn Brans, MD, PhD,§ Marco Das, MD, PhD, ||
Monique Hochstenbag, MD, PhD,* Arne van Belle, MD,* Ruud Houben, MSc,
Philippe Lambin, MD, PhD,} and Dirk de Ruysscher, MD, PhD}{
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Individual image-based tissue characterization:

Possible prognostic and predictive use

Image analysis

* Tumor cells:
e.g., genetic instability, mutation
status, resistance

* Microenvironment:
e.g., hypoxia

« Malignant potential:
e.g., undetermined pulmonary
nodules
At screening or staging

Selection of systemic treatment

Most appropriate drugs, dose,
and sequence

Normal tissues (e.g., lungs, heart)

e.g., ventilation and perfusion
heterogeneity

v

Selection of local therapy

Determination of best radiation dose:
escalation or deescalation

Selective avoidance of most susceptible
parts of healthy organs

© 2013 American Association for Cancer Research
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* PET-CT (mandatory) CT TA g3 mos for 12 months*

* Contrast-enhanced CT Thorax and then g6 mos for 24 months
upper Abdomen (CT T/A) from randomization

* Brain MRI

* FFPE tissue and blood collection CTT/A Il II I] II II

- Observation

Chemotherapy: 4 cycles of Cisplatin 25 mg/m2 iv D1-3 or 75 mg/m2 D1 Etoposide 100 mg/m2 iv D1-3 q21d.
Thoracic Radiotherapy: Accelerated twice-daily, administration of 1.5 Gy x 30 over three weeks (preferred)
or once-daily radiotherapy, administration 1.8-2Gy per fraction up to 55-60Gy. Two options are allowed:
start from D1 of cycle 1 or cycle 2.

Prophylactic Cranial Irradiation (PCI): 25 Gy in 10 fractions started between D8 and D15 of cycle 4 (to
D22-29)

Randomization: should take place 5-6 weeks after Day 1 (between D35-42) of cycle 4

Ipilimumab schedule: Induction course of ipilimumab, at a dose of 10 mg/kg, once every 3 weeks x4, started
6-8 weeks after cycle 4 of chemotherapy (Day 42-56 of cycle 4)

Maintenance: 10mg/kg, once every 12 weeks, for a maximum of 3 years after randomization

* CT at 8, 16 and 24 weeks and then every 3 months during 1st yr then every 6 months for 2 yrs until
interim/safety analysis
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Randomize

Hippocampal
Avoidance
PCI 10 x 2.5 Gy
or
5x4 Gy
4-6 weeks after
chemotherapy or
chemoradiation

Standard
PCI 10 x 2.5 Gy
or
5x4 Gy
4-6 weeks after
chemotherapy or
chemoradiation

18 and 24 months

after PCI
N(P)O
QOL

| HDRH () B O8F (S $96 (. $9B' UHOL A3HVMHE B $%B' %
J612 - " (T (BO(T" &MA(: ; O A(T'& $" #ABH ; < 494('(
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Flow Chart
diagnose of SCLC (LD or Baseline tests :
SCLC ED) with N(P)O + QOL
MRI brain response on MRI research
(contrast): no treatment protocol
metastases
4 months after PCI 8 months after 12 months after
N(P)O e PCLN(P)O
QOL s QOL
MRI brain (contrast) By MRI brain
QOL
+ research protocol (contrast) +
research protocol
!u W&( n #n_'_, *'_

Randomization
! The patient had chemoradiation or chemotherapy less than 6
weeks prior the randomization
The patient wil receive PCI within 2 weeks after randomization
! No signs of progressive disease after chemotherapy!
! Signed informed consent
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X-Rays- 3D Conformal Technique X-Rays- Intensity Modulated Radiotherapy
(IMRT)

— 2 —
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Vessels \ Vessals
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De Ruysscher D, Chang J. Sem Radiat Oncol 2013

PD = 70 Gy

Photons
Protons
3DCRT IMRT PSPT
Organs at risk
Lung
MLD 18.9 (7.3)° 16.4 (5.5 13.5 (6.2)
Esophagus
D 28.3 (13.9)7 26.0(12.1) 244 (13.7)
Heart
| I 15.3 (11.6)° 14.3 (10.3)° 1.6 (7.2)
Patient
ID 11.0 (5.4)¢ 9.9 (4.4)¢ 6.9 (3.9)
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