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This talk is a '‘Message for the
future’ to you - the persons who
are going to travel into the future
- and about what kind of baggage
you are (or should be) bringing
with.



Motus et rondo verticalis et horizontalis




40 years ups and downs of radiotherapy in a multidisciplinary context

Turn of the millenium (+2000) - At the peak,
taking leadership in ECCO - the European
mulhdlcuplmary cancer collabor'a'ruon/congress

Ear'ly 2000+

Sudden change!

\ Physics, IMRT, computer power
Increasingly narcissistic, so multi-
disciplinary mean a relation between
] r'adlother'aplsf and physicist.

1980's
Joining together in Europe and
creating ESTRO - ahead of

other specialities

- Still a bit introvert.
" Focus on QA, morbidity, AL, with
AU multidisciplinary site specific activity.
\\% Biomarkers and personal indication
= around the corner.
{ Ready for a new spin in the wheel
¢ - but with a more humble role,

| because the world has changed.

Late 1970's

Chemotherapy was supposed to to
take care of all cancer -
Radiotherapy was separating from
radiology and finding itself




The development of radiotherapy has over
time been like a pendulum swinging between
the clinic and biology, constantly gaining
mutual knowledge resulting in improved
practice on a biological basis.

This development takes place on a (ever
changing) platform of the current
technology and multidisciplinary interaction.

The latter may change and create new 'rules
for the game' but still it is the clinical-
biological interaction which is fundamental.
Ignoring that, bring us into trouble.

Clinic



CANCER IN EUROPE (EU) Today (2020+)

4 mio. will get cancer diagnosed.
(70% with loco-regional disease only)

2 mio. will die of cancer.

>16 mio. are alive after cancer therapy.
Of these approx 12 mio. are ‘cured’
and 4 mio. alive with disease.



The importance of different therapeutic modalities for
the cure of cancer

Not cured

Surge

Chemo/hormone

Radiotherapy

Modified from: M. Tubiana EJC 1992



ABOUT RADIOTHERAPY

I’M <SSage for the —fu.,.d':'e‘.nnﬂenfs will
" There is =

Cancer th
The numue, ' SPY Many veqpg o) o
is likely to increase due to earnc., =C
new indications, and more (elderly) people.







Back to the future |

@

about 40 years |



40 years ago:
The heyday of (translational) radiobiology
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Evidence based radiotherapy

Number of publications (Pubmed Oct 2024) on:

Evidence based "Oncology": 71620 (100%)
Evidence based "Radiotherapy”: 8587 (12%)

Evidence based "Radiobiology": 213 (0.3%)



Evidence based radiobiology

The history of radiotherapy is characterized by
development based on LACK of evidence.

Most of our “progress” are driven by wishes of more
precision and better and more focussed delivery
(heavy machinery) and biological knowledge derived
from past experience (and mistakes)

- all put together by (very elaborate) modelling which
often are based on past mistakes and limited retro-
spective clinical data (not derived for the purpose)



Some important assumptions and information:

The human body has not changed much in the last
century - and consequently must biological observations
obtained with in that time period be comparable.

By far most of the clinical radiobiological fumor data
and information comes from observations of squamous
cell carcinomas (not least in the head and neck) - other
tumor types can not uncritically be assumed to behave
in a similar way - although they often does.
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Hypoxia — most cited topic in RT

An overview of the ten most cited original
papers in each of the four top ranked
Ir;‘Ter'naTional radiotherapy journals showed
That:

three out of the four most cited papers in i
the journals are dealing with hypoxia, --.-
[ %

and among the 40 most cited papers 17
(43%) are related to hypoxia and radiation
resistance.
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Oxygen Concentration and Radiosensitivity

L. Harold Gray
1953

THE CONCENTRATION OF OXYGEN DISSOLVED IN TISSUES AT
THE TIME OF IRRADIATION AS A FACTOR IN RADIOTHERAPY
By L. H. Gray, M.A,, Ph.D., A. D. Coxcer, Ph.D., M. EBert, Dr. Rer. Nat,,

S. Hornsgy, B.Sc., and 0. C. A. Scort, M.B., B.Ch.

Radiotherapeutic Research Unit, Hammersmith Hospital, London
(Accepted for publication September, 1953)
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Surviving fracticn

Hypoxic cells are Head and neck
radioresistant  tumors are hypoxic

T
=

Oxygen

+,2.5-3.0

.*». Enhancement | 18 A
ey (% BFAZA PET

.

Mortensen et al. Radiother Oncol 2012



Can we modify
hypoxic
radioresistance

in the treatment
of SCC?

Modification of hypoxic
radioresistance

Increased oxygen delivery by the blood
Hyperbaric oxygen

* Carbogen breathing
Nicotinamide
Blood transfusion, Erythropoetin

Mimic of oxygen in the radiochemical process
* Nitroimidazoles \
Destruction of hypoxic cells
* Hypoxic cytotoxins

Hyperthermia

Elimination of OER
High LET



Hypoxic cell radiosensitizer

Drugs which selectively
sensitizes hypoxic cells for
RT by mimic of oxygen
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DAHANCA 5 (1986-90)

SUPRAGLOTTIC AND PHARYNX - 414 pts.
NIMORAZOLE vs PLACEBO (66 Gy/ 33 fx - 6.5 wk)

STRATIFY: | RT + Nimorazole (219 pts) .
N (NIM: 1.2 g/m2 x 30)
T-size E (RT: 66-68 Gy/ 33-34 fx, 5 Fx/wk) S wl %T’ o0
Region O ::; _ 2 Nimorazole
S (] £ o Nimorazole g ook (219 pts)
ex 8 - (219 pts) 2 .
- E a9% £ 52%
Hemoglobin* | < § .l 2 4l 41%
. . =) 2
Institution 12 RT + Placebo (195 pts) 2 I Placebo
acepo S,
(RT: 66-68 Gy/ 33-34 fx, 5 Fx/iwk) § 20} P=0.002 (195 pts) _g 20+ P=0.01
. [}
*Patients with low hemoglobin are randomized to +/- transfusion O 24 % a6 60 O 24 a6 48 o0
before radiotherapy ( Low Hb: male <9, female <8 mMol/L) Months after treatment Months after treatment

Overgaard et al, Radiother Oncol, 46, 1998. DAHANCA.dk é



Endpoint: Loco-regional failure

Events / Total
Hypoxic

modification Control

Trial Modification
Normobaric 1970 Evans 1 02
oxygen 1975 Evans 2 02

1979 RTOG 70-02 Carbogen
2005 Mendenhall  Carbogen
2010 Kaanders ARCON
Subtotal (Normobaric oxygen)
Hyperbaric 1968 van den BrenkHBO
oxygen 1971 Tobin 1971 HBO
1973 Chang 1973 HBO
1973 Shigamatsu  HBO
1977 MRC 1.trial  HBO
1979 MRC 3.trial HBO
1979 Sause HBO

7115 11/25
13720 19/24
53/121 63/133
6/50 9/51
32/171  47/174
111/377 1491407
5/17 10/13
5/9 6/8
81/26 13/25
8/15 11/16
51/125 87/151
3/9 8/15
8 /24 2

Odds ratio and 95% CI

OR: 0.73 (0.53-1.00) p=0.05

—

1986 MBC 2utisimdum

Meta-analysis:

O 5 p.\- S) W i -\- h : 0.46 (0.33-0.64)  p<0.001

hypoxm Tl

1989 Dahanca2 MISO

1989 RTOG 79-04 MISO

1989 Galecki Metro
1992 Giaux MISO
1995 RTOG 85-27 ETA
1996 Huilgol AK-2123
1998 Dahanca 5 NIM
2006 Ullal AK-2123

™=/ 10
113/147 104/150
182/328 187/294
16/ 21 17719
3/18 5/17
28730 231726
154 /252 159/252
2/9 719
104/219 125/195
8/23 18/23

Subtotal (Hypoxic sensitizer) 970/1731 1039/ 1666
All trials with hypoxic modification 1203 /2406 1383/ 2399

——.————
——
1
1
:
—rm—
1
— =,
“—
1
< OR: 0.76 (0.66-0.88)  p<0.001
< OR: 0.71 (0.63-0.80)  p<0.001
01 02 0.5 1 2 5 10

Hypoxic modification better

Control better

Meta Analysis - Hypoxic modification of radiotherapy in HNSCC

Overgaard Radiother Oncol 2011



Loco-regional failure

Trind Modification Events / Total Odds ratio and 95% C1

ic
-mm Centrol
Normobaric 1870 Evans 1 oz 7I18 11728
oxygen 1975 Evans 2 02 13/20 19/24
1979 RTOG 7002 Carbegen 53/121 63/133
2005 Mendenhal  Carbegen 6/50  0/51 .
2010 ARCON CarbeNic 32/171 47/174 R|sk
Subtotal (Nermesarie sxyges) 111 /377 149/ 407 = |
Hyperbaric 1968 van den Brenk HBO s5/17 10/13 — Reduction

head & neck carcinoma - E e
4805 pts in 32 trials

Meta-analysis:
Hypoxic modification
of radiotherapy in

1977 MRC 1.tmal  HBO ! 87/151
1979 MRC 3.tial  HBO

modificaTion

Cancer death f oo gl e ourin

1w/ 17/19

0 3/18 5117
Endpoint: Disease specific death S58 Fame mn ram ”
2/9 719 4
Trial Modification  Events Total Oxdels ratio and 95% € 104/219 125/195 .
8/23  18/23 —
e 470/ 1731 1039 / 1666 < OR: 0.76 (0.66-0.88)  p<0.001
Conirel , modification 1203/2408 138V 2309 ¥, OR: 0.71 (0.63-0.80) p<0.001
Mormobarle 1870 Evans 1 02 12715 22425 01 o2 o8 1 2 s 10
oxygen 1975 Evans 2 o2 1320 18424 —-—t
1070 RTOE 7002 Carbegen 787127 240133 = . 12 Hypoxic moditication better  Control better
2005 Mendenholl  Caregen 11/50  14/51 pel
2010 ARCON CarNie 22/171  28/174 —_—
Subtotal (Nermoburic axyger) 136377 168 1407 - .
Hyperbiaric 1988 van den BronkHEO 3718 4114 H @is - Hypoxic modification of radiotherapy in HNSCC
axygen 1971 Tabin 1971 HBO 509 68 t
1873 Chang 1873 HBO 0/28  20/25 _—
1873 Shigaratsu  HBO 10718 10718 EE—
1977 MAC 1.4l HBO 651125 08/ 151 —ilh—
1979 MRC 3amal  HBO ara 7i15 —
1979 Sauze Ha0 LRkl 11423
1888 MAC Zidel  HBO 21/83  20/50 ——l—t
1998 Haffty HBO 13723 18/25 ———
Subtatal {yperbark: cxygen) 148 (208 202 /308 -l
Hypexic 1982 Giaux IS0 2/ 23/
senaitizer 1983 Brunn M0 18/51  22/50
1884 MAC 101« MISO 41/82  47/80
1884 MAC20 & MISO 22744 23148
1984 Panis MIEO 1838 17 i _—
1986 Sealy 2 HBOMISO 33780 46/62 —_—
1988 EORTC i1t MISO 103167 114/ 163 —
1887 Europesn trial ETA 124 /187 1227187 A
1887 IAEA study  Ormidazale 12718 13718 E——
1987 RTOG 7015 MISQ 870147 07150
1989 Dahanca?  MISO 1471328 151/294 ——
1988 RTOG 78-04 MISO 12/21 /18
1988 Galecki Meira 118 BT
1995 ATOG 8527 ETA 148252 158 /252 —lm—
1995 Huigol G223 309 700
1008 Dahanead NIV pa/218 1171188 —
Sublotal (Hyasie sensiticer) 8931659 977 / 1506 » OR: 0.74 (0.64-0.66) p<0.001
All trials with hypoxic modification 1175/ 2335 1347/ 2320 OR: 0.73 (0.64-0.82) p<0.00
ol 02 0.8 1 2 510

S——— Hpote modtcurseer _Cone s Overgaard Radiother Oncol 2011

Meta Analysis - Hypoxic modification of radiotherapy in HNSCC




Meta analysis
Modification of hypoxia in radiotherapy

Loco-regional control as function of tumor type and localization
Summary of 96 randomized trials with 10108 pts

Hypoxic
' modification  Control ' _
Tumor Site Events Total Events Total Odds ratio and 95% Cl Odds ratio 95% CI
Bladder 185 402 206 403 0.82 062t 1.08

=
Head and Neck 1179 2,261 1,336 2225 —‘— 073 0.641t0 082
—

Lung 196 300 292 315 0.84 061t 117

Uterine cervix 499 1308 01 1383 0.80 0.69to 0.94

Other a8 132 104 1A k. -— 07 04210 1.20

All 2,147 4412 2459 4457 ! 0.76 070 to0 0.83
016 1.0 2?0

Hypoxic Modification Better Control Better

Overgaard, JCO, 2007



Hypoxia and radiotherapy

Th-~ h~nofit of hypoxia modification is "free".
Message for futyre:

L' We must learn +4 acknowledge oyr achievements.
re

The purpose of clinical
Tlevidence based platfor
iNthe patients), and
" such trials shoyld

Trials are t+o secure an

m for Improvements (to
-If successful - the outcome of
be implemented
' dification does therefore represei un .. |
(Hezl/'?g:rl\iem Iga;ed) possibility for improving radiotherapy



The clinical development of radiobiological
based treatment strategies (especially hypoxia
and fractionation in SCC) followed a distinct

pattern with almost parallel randomized trials
conducted in:

==l | = UK (MRC)

'‘Europe’ (EORTC)
USA (RTOG)

Denmark/Scandinavia




How do we know
what we know?

and how do we get
more knowledge?




‘La Ronde’
in prospective clinical research

Hypotesis

Situation/
Observation/
Preclin.study

New
‘Standard’

treatment

Clinical

protocol

Database RCT (Phase 3)

Phase 4 biobank compare with
Epidemiology t standard. ‘

Real life
Clinical

guidelines

Verification/
Meta-analysis



Reduced
RT time

Accl fx
Hypoxic
modification
of RT

Primary

RT of HN
Cancer

Con-
commitant
Chemo-RT

DAHANCA.d)\( g



Radiotherapy of advanced (HN)SCC

DAHANCA Database

100 - Stage 3-4 Larynx and Pharynx

(o]
o
1

(@]
o
1

40 | 411 pts —}44% 5 fx/iwk + NIM
Benefit of Hypoxic
- 255 pts 27% Modification

Loco-regional control (%)

0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Time after treatment (months)

DAHANCA.dk é‘



Radiotherapy of advanced (HN)SCC

100 -

B (2] [0
o o o

Loco-regional control (%)

0

DAHANCA Database

J

713 pts

411 pts

Stage 3-4 Larynx and Pharynx

Benefit of

Accelerated Fract.
44%, NN

\

255 pts

0 6 12 18 24 30 36 42 48 54 60

Time after treatment (months)

g - Benefit of Hypoxic
27% Modification

DAHANCA.dk ‘; ‘



Radiotherapy of advanced (HN)SCC

DAHANCA Database

100 Stage 3-4 Larynx and Pharynx

7 83% Benefit of Chemo-

255 pts “27% Modification

N
o

)

S 8o 645 pts T

T . adiotherapy

c < fno

g 60 713 pts »62 /0 Benefit of

c:g Accelerated Fract.
_‘ 0

2 4 411 pts »44& WK+ NIV

@ Benefit of Hypoxic

Q

o

o

—

0

0 6 12 18 24 30 36 42 48 54 60
Time after treatment (months)
DAHANCA.dk {7‘



Radiotherapy of advanced (HN)SCC

This may be too

100

B (2] [0
o o o

Loco-regional control (%)

good to be true Denmark 1977-2020

DAHANCA Database
Stage 3-4 Larynx and Phary, HPV)
645 pts —83%
>~ /
713 pts ) 62%
>
411 pts — 44%
-
255 pts 2 27%

0 6 12 18 24 30 36 42 48 54 60

Time after treatment (months)

DAHANCA database

ts
g
[=]

- 1977 1982 1987 1992 1997 2002 2007 2012 2017 2022

-1 @ Year ¢ @ i

Updated from Lassen Radiother Oncol
2010

DAHANCA.dk 9 ‘



Disease-free survival
Stage IlI-1V Oropharynx (1986-2020)

p16 all (5294 pts)

100%
80% 76%

60%

'Real life' data
- - from the Dahanca

Events within 60 months o
20%- 5 fx/week: 384/ 466 17%

o sl nC('I'iOHCll dC(TC(bC(SZ

6 fx/week+N+C: 520/2283

Disease-free survival (%)

O% T T T T 1
0 12 24 36 48 60
Time after treatment (months)
At risk
5 fx/week 466 207 137 107 87 77
5 fx/week+N 469 278 218 187 173 152
6 fx/week+N 2076 1457 1222 1056 928 826

6 fx/week+N+C 2283 2011 1874 1649 1451 1265




Development in treatment of OPSACC 1986-2020

Stage IlI-1IV Oropharynx Denmark 1986-2020

Disease-free survival
p16 negative/unknown

Disease-free survival

p16 positive
N=2602

within 60 months

5 fx/week:

5 fx/week+N:

6 fx/week+N:

6 fx/week+N+C:

20/34

44 /94
237 /742
247 /1732

100% N=2600 100%
80% Standard 2020 8%
s
= / Current standard of care:
2
S 60%7 Chemo-radiothera 60%"
wv
[}
()] [) °
£ 0% accelerated fractionation |-
(%]
8 [ ] [ ] [ ] [ ]
‘é, Events within 60 months HVpOXIC mOdIflcatlon
20% 1 5 fx/week: 318 /386 20977
5 fx/week+N: 260/ 365
6 fx/week+N: 809 / 1307
6 ix/weekenec: 2627542 Otandard 1986
O% T T T T 1 0%
0 12 24 36 48 60 0
Time after treatment (months)
At risk At risk
" 5 fx/week 386 177 115 89 72 66 " 5 fx/week 34
5 fx/week+N 365 203 151 126 115 103 5 fx/week+N 94
6 fx/week+N 1307 823 653 571 503 458 6 fx/week+N 742
6 fx/week+N+C 542 407 341 286 241 198 6 fx/week+N+C 1732

12

24 36 48 60

Time after treatment (months)

28
73
633
1601

22 18 14 11
66 59 57 48
566 474 413 365
1523 1337 1189 1052

Lassen et al. in prep



Multivariate Cox analysis
Disease-free survival
DAHANCA

Oropharynx

(1986-2020)

Curative intended RT
7231 pts

Multivariate Cox analysis, failure or mortality

Stage I/Il, n=1117
Stage lll/IV, n=6114

p16 positive, n=3203
p16 neg./unkn., n=4028

Female, n=1871
Male, n=5360

) chemotherapy, n=4666
Chemotherapy, n=2565

No Nimorazole, n=1375
Nimorazole, n=5856

RT, n=1295
ART, n=5697
HART, n=239

H@H

[ [ [ [ [ [
0.3 \0'54 1.0 1.5 2.0

Hazard ratio (95% Cl)

3.0 4.0

1.0 (reference)
1.79 (1.62, 1.97)

1.0 (reference)
2.80(2.56, 3.07)

1.0 (reference)
1.21(1.12, 1.31)

1.0 (reference)
0.53 (0.48, 0.59)

1.0 (reference)
0.71 (0.66, 0.78)

1.0 (reference)
0.74 (0.68, 0.81)
0.56 (0.45, 0.70)



A word about

Hypofractionation



Dose per fraction
vs total dose.
Isoeffect for
various tumors,
early and late
responding
normal tissues

H.R. Withers
Cancer 55: 2086, 1985

TOTAL DOSE (Gy) — VARIOUS ISOEFFECTS

Time, dose and fractionation in radiotherapy

THE "SPAGHETTI" PLOT
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1 day TIME IN DAYS

FiG. 4

Iso-effect curves for different fractionation regimes for squamous cell carcinoma, for skin
erythema and for normal tissue tolerance. Taken from Cohen (1960).

DOSE, TIME AND FRACTIONATION: A CLINICAL HYPOTHESIS

FRANK ELLIS

possible to compare various t[

: : Long week end |
different fractionation patterns and various overall treati___ i L

which the idea is based, and also its use in routine clinical practice, are discussed.

F. Ellis: Clin. Radiol. 1969



High dose per fraction increase late radiation

damage
2 vs 5 Fractions/Week (Ellis' NSD equavalent)

80%

20%

COMPLICA

0%
ERYTHEMA (ACUTE)



Large legal cases are caused by hypofractionation
and/or poor radiotherapy technique, such as:_

The Norwegian and Sw—=""" ,n pe a bit \y

tory, |
1 such past his he current \ru
- er\\ll\lc::\ssabout the late O\?Ca(c):?:n:'\t)n nRT |
Th n se of L\Y_LO r
increased U
doing
The we realy know what we at:; Sast?
etc. D?)r have we just forgotel ey
(all attracting major public attention, and resulting

in millions of € in compensation to the patients )



Why HYPO-fractionation now

- whats has happened?:

Has human (radio)biology changed?
Has tumor biology changed?

Has radiation oncologists chanced?



Table 1. Isoeffect doses in 2Gy equivalents (EQD:) comparing the 5F regimens to 40Gy/15F and
highlighting the differences. The a/p 3-7Gy (0-3, 7-1) were estimated in the Fast Forward trial for in
breast tumour recurrence and a/B 1-7Gy (1-2, 2-3) for late NTE with no correction for treatment

time.
26Gy/5fr 27Gy/5fr 40Gy/15fr Diff 26Gy
vs 40Gy
a/B EQD;
1.7 Gy 48-5 Gy 51-8 Gy 47-2 Gy +2:8%
37 Gy 40-6 Gy 43.1 Gy 44.7 Gy -9-2%

FAST-Forward

40 Gy/15 fx

26-27 Gy/5 fx

VA

Hypofractionated breast radiotherapy for 1 week versus
3 weeks (FAST-Forward): 5-year efficacy and late normal
tissue effects results from a multicentre, non-inferiority,
randomised, phase 3 trial

Adrian Murray Brunt®, Joanne S Haviland*, Duncan A Wheatley, Mark A Sydenham, Abdulla Alhasso, David | Bloomfield, Charlie Chan,
Mark Churn, Susan Cleator, Charlotte E Coles, Andrew Goodman, Adrian Harnett, Penelope Hopwood, Anna M Kirby, Cliona C Kirwan,
Carolyn Morris, Zohal Nabi, Elinor Sawyer, Navita Somaiah, Liba Stones, Isabel Syndikus, Judith M Blisst, John R Yarnoldt, on behalf of the
FAST-Forward Trial Management Group

Summary

Background We aimed to identify a five-fraction schedule of adjuvant radiotherapy (radiation therapy) delivered in
1 week that is non-inferior in terms of local cancer control and is as safe as an international standard 15-fraction
regimen after primary surgery for early breast cancer. Here, we present 5-year results of the FAST-Forward trial.

Methods FAST-Forward is a multicentre, phase 3, randomised, non-inferiority trial done at 97 hospitals (47 radiotherapy
centres and 50 referring hospitals) in the UK. Patients aged at least 18 years with invasive carcinoma of the breast
(pT1-3, pNO-1, MO) after breast conservation surgery or mastectomy were eligible. We randomly allocated patients to
either 40 Gy in 15 fractions (over 3 weeks), 27 Gy in five fractions (over 1 week), or 26 Gy in five fractions (over 1 week)
to the whole breast or chest wall. Allocation was not masked because of the nature of the intervention. The primary
endpoint was ipsilateral breast tumour relapse; assuming a 2% 5-year incidence for 40 Gy, non-inferiority was
predefined as <1-6% excess for five-fraction schedules (critical hazard ratio [HR] of 1-81). Normal tissue effects were
assessed by clinicians, patients, and from photographs. This trial is registered at isrctn.com, ISRCTN19906132.

Findings Between Nov 24, 2011, and June 19, 2014, we recruited and obtained consent from 4096 patients from 97 UK
centres, of whom 1361 were assigned to the 40 Gy schedule, 1367 to the 27 Gy schedule, and 1368 to the 26 Gy



Table 1. Isoeffect doses in 2Gy equivalents (EQD2) comparing the 5F regimens to 40Gy/15F and
highlighting the differences. The a/B 3:7Gy (0-3, 7-1) were estimated in the Fast Forward trial for in
breast tumour recurrence and o/B 1:7Gy (1-2, 2-3) for late NTE with no correction for treatment

time.

26Gy/5fr

27Gy/5fr

40Gy/15fr

Diff 26Gy
vs 40Gy

EQD:

Lafe effects

Hypofractionated breast radiotherapy for 1 week versus
3 weeks (FAST-Forward): 5-year efficacy and late normal

1.7 Gy 48-5 Gy

51-8 Gy

47-2 Gy

+2:8% '

3.7 Gy 40-6 Gy

43-1 Gy

44-7 Gy

-9-2%

Same treatment?

Offersen and Overgaard, Lancet 2020

N

Tumor

tissue effects results from a multicentre, non-inferiority,
randomised, phase 3 trial

Summary

Background We aimed to identify a five-fraction schedule of adjuvant radiotherapy (radiation therapy) delivered in
1 week that is non-inferior in terms of local cancer control and is as safe as an international standard 15-fraction
regimen after primary surgery for early breast cancer. Here, we present 5-year results of the FAST-Forward trial.

Methods FAST-Forward is a multi phase 3, randomised, inferiority trial d 197 hospi
ing he

al e
endpoint was ipsilateral breast tumour relapse; assuming a 2% 5-year incidence for 40 Gy, non-inferiority was
predefined as <1.6% excess for five-fraction schedules (critical hazard ratio [HR] of 1.81). Normal tissue effects were
assessed by clinicians, patients, and from photographs. This trial is registered at isrctn.com, ISRCTN19906132.

Findings Between Nov 24, 2011, and June 19, 2014, we recruited and obtained consent from 4096 patients from 97 UK
centres, of whom 1361 were assigned to the 40 Gy schedule, 1367 to the 27 Gy schedule, and 1368 to the 26 Gy



The biology is clear and loud:

The use of large doses per fraction has no
biological advantage

- but may be acceptable if the treatment
volume is small and only a small amount of
(uncritical) normal tissue is exposed.

- and if we are willing to accept a lower tumor
control probability (adjuvant treatment)
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FRACTIONATION STUDIES IN HEAD & NECK CANCER

CONVENTIONAL 66-70 Gy 2 Gy x 33-35 6.5-7 wks.

Conv. fx |—> [[111 joao0 ooooo oooom oooom ooaom

HYPERFRACT. (EORTC) 80.5Gy 1.15 Gy x 70 7 wks.

Hyperfx |— (OO0 DOOMD DOOOD DODDD
CONCOMITANT BOOST 69 Gy 1.5-1.8 Gy x 38 6 wks.
[

DAHANCAG6 & 7 66 Gy 2 Gy x 33 5.5 wks.

Accl. fx |— (100 TO0DD OUTCD U0C0D DO000

DAHANCA 9 76 Gy 1.36 Gy x 56 5.5 wks.

Accl hyperfx |—> I0I0n

ACC. SPLIT COURSE (EORTC) 72 Gy 1.6 Gy x 45 5 wks.

[T TGN (O

CHART 54 Gy 1.5Gy x 36 2 wks.

I




‘Web-Table 6 — League table presenting the results hazard ratio with their 95% confidence interval of the network meta-analysis (random effects, lower triangle)

and of the

lype

Meta-analysis (random effects, upper triangle) for event-free survival.

Hazard ra&h@maﬁm statistic p=0.11, heterogeneity (within design) p=0.05, inconsistency (be ChemOtheraPy and radiOtheraPy in Ioca"y advanced head
and neck cancer: an individual patient data network

Claire Petit, Benjamin Lacas, Jean-Pierre Pignon, Quynh Thu Le, Vincent Grégoire, Cai Grau, Allan Hackshaw, Bjorn Zackrisson, Mahesh K B Parmar,
Ju-Whei Lee, Maria Grazia Ghi, Giuseppe Sanguineti, Stéphane Temam, Maurice Cheugoua-Zanetsie, Brian O’Sullivan, Marshall R Posner,

Everett E Vokes, Juan | Cruz Hernandez, Zbigniew Szutkowski, Eric Lartigau, Volker Budach, Rafal Suwiriski, Michael Poulsen, Shaleen Kumar,
Sarbani Ghosh Laskar, Jean-Jacques Mazeron, Branislav Jeremic, John Simes, Lai-Ping Zhong, Jens Overgaard, Catherine Fortpied,

Pedro Torres-Saavedra, Jean Bourhis, Anne Aupérin, Pierre Blanchard, on behalf of the MACH-NC and MARCH Collaborative Groups*

HF(‘E)RT 0.81% 0.70 .
Sy-AB: 18.6% [031-2.06] [JIEEEED meta-analysis
IC
053 TasPE- 073
LRT (2)

[0.63-1.10] | (LRI G [0.60-0.88]

0.84 1.01 Ag‘)“ 101 0.76% 0.84

[0.67-1.04] | [080-1271 | . &) [0.89-1.15] | [0.62-0.95] [0.72-0.98]

0.90 1.08 1.07 C‘f;;":;) 0.94 0.71% 0.8L

[0.69-1.18] | [0.52-1.42) | [0.87-133] | SEET ) | [0.67-133] [0.50-1.01] [0.67-0.95]

0.80 0.96 0.96 0.89 CLRT> |76 0.90 0.86* 1.04 0.67 0.75

[0.65-0.98] | [0.78-1.18] | [0.85-1.07] | [0.74-1.07] Sy_A]g_s)m% [0.52-1.12] [0.73-1.13] | [0.71-1.05] | [0.78-1.38] | [0.50-0.90] | [0.70-0.81]

071 0.85 0.84 0.79 0.88 HFRT 0.98* 0.82

[0.60-0.84] | [0.68-106] | [0.74-097] | [0.64-0.98] | [0.79-099] | o _ o [0.85-1.14] | [0.74-0.91]

0.67 0.81 0.80 075 0.84 095 CLRT.» 0.89 0.81%

[0.54-0.84] | [0.65-1.00] | [0.69-0.93] | [0.61-0.91] | [0.75-0.94] | [0.83-1.09] 5y_Ag)4 o [0.81-0.97] | [0.63-1.04]

0.64 0.77 0.76 0.71 0.80 0.90 0.95 ICprLRT 0.94

[0.52-0.80] | [0.64-0.93] [ [0.66-0.88] | [0.58-0.38] | [0.72-089] | [0.79-1.04] | [0.84-108] | o _ K [0.85-1.03]

0.67 0581 0.80 0.75 0.84 095 1.00 1.05 VART 0.90

[0.54-0.84] | [0.65-101] | [0.70-092] | [0.61-093] | [0.75-095] | [082-110] | [087-1.15] | [092-1.21] | o A(B?)4 " [0.80-1.02]

0.72 0.87 0.86 0.80 0.90 1.02 1.07 1.13 1.07 ICer-

[0.54-097] | [0.64-1.17] | [0.67-1.10] | [0.68-0.94] | [0.73-1.12] | [0.80-1.30] | [0.85-1.35] | [0.89-1.43] | [0.84-1.36] SFAI;E(OI.:

0.67 0.80 0.80 0.74 0.83 0.94 0.99 1.04 0.99 093 M‘ﬁ“ 0.87

[0.54-082] [ [0.65-099] | [0.70-0.91] | [0.61-0.91] | [0.76-0.91] | [0.84-1.06] | [0.89-1.11] | [0.93-L.17] | [0.87-1.12] | [0.73-117) | an . | 10.79-096]

0.60 0.71 071 0.66 0.74 0.84 0.88 093 0.88 0.83 0.89 LRT 1.08

[0.49-0.73] | [0.59-0.87] | [0.63-0.80] | [0.55-0.80] | [0.70-0.79] | [0.76-0.93] | [0.81-0.97] [ [0.85-1.02] | [0.79-0.98] | [0.66-1.03] | [0.83-0.96] sy_(g_)mf [0.86-1.36]

0.60 0.73 072 0.67 0.75 0.85 0.90 0.94 0.90 0.84 091 o7 LRT-AC

[047-0.77) | [0.57-0.93] | [0.60-086] | [0.53-085] | [0.65-088]) | [0.72-1.02] | [0.77-1.05] | [080-112] | [0.75-107) | [0.64-109] | [0.77-1.06] | [0.88-L.INR] .. a

0.63 0.75 075 0.70 0.78 0.89 093 0.98 093 087 0.94 1.05 \

[0.46-085] | [0.56-1.02] | [0.58-097] | [0.52-0.94] | [0.62-1.00] | [0.69-1.14] | [0.73-1.19] | [0.76-1.26] | [0.72-120] | [0.63-120] | [0.74-1.20] | [0.84-133] | JA81-1.33]
GOonRv-

0.57 0.68 0.68 0.63 0.71 0.80 0.84 0.89 0.84 0.79 085 0.95 0.94

[0.450.71] | [0.54-0.86] | [0.58-0.79] | [0.51-0.78] | [0.63-0.80] | [0.69-0.93] | [0.75-0.96] | [0.77-1.02] | [0.72-0.98] | [0.62-1.01] | [0.750.97] | [0.86-1.07] | [0.79-1.12]

* comparison with only one trial; results are highlighted in grey if they are statistically significant, see web-table 2 for abbreviations and how to re

115 RCT with
o100 | 228987 pts

Petit et al.
0.88* 0.86 Lancet Oncol 2021.
[0.68-1.13] | [0.73-1.02]
1Crape-LRT
LRT-AC 418 patients

ICy-LRT
1758 patients
ICoper-LRT
908 patients

1042 patients

IC,ipe-CLRT
46 patients CLRT
noP
1553 patients
ICpe-CLRT
623 patients
CLRT,
1y e-CLRT
906 patients

CLRT, -AC
154 patients

3525 patients
VART 394 patients
Ix 1365 patients
Locoregional therapy
© Chemotherapy and locoregional therapy with standard fractionation
radiotherapy™

O Altered fractionation radiotherapy with or without concomitant
chemotherapyt




Overall message for the future:

There is strong evidence showing that classical
radiobiology (still) is the basis for good
radiotherapy.

- and good radiotherapy is needed to secure
optimal cancer treatment

- ignoring that may cause trouble.



. 3 The way ahead _
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