A frakcionalt sugarterapia eredmenyességet
befolyasold tényezok
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Koral karosodasok

Szervek: bor, tudo
Tunetek: borpir, gyulladas, fekélyek, nekrozis, tiddgyulladas
A tinetek idovel javulnak

Késoi karosodasok

Szervek: bér, gerincveld, agy, tudo, vese, hugyholyag
Tunetek: fibrozis, telangiektazia, idegrendszeri bénulasok
A tunetek folyamatosan progredialnak




Az idotenyez6 kombinalt kezelések esetéen

=
Time after Intervention (wks)

A Surgery
B Hadiotherapy
9 Cvclical Chemothearapy

Fig. 1. Postulated tme course of kinetic changes in surviving
tumer slonogens after therapeulic nterventon with differem
modalities. The clonogen doubling time (T, 18 reduced from
ity pretrestment value (T4) towards o beyond the potenhal
doubling time of the twmor (T ) in response to the depopula-
pom induced by therapy. The dose equivalent of regeneration is
greaest when the clonogen doebling time is shorest. In the
rational design of combined modality protocols, periods of
raaximal regreneratve r'.'|'|'|:'|r'ir:|. shaow]d e [urgcled tor ehortern-
ing or treatment intensihcation.

Peters et al. (1997) Int J Radiat Oncol Biol Phys 39. 831-836.

minél hamarabb a m(itét utan
lehetbleg kemoterapiaval egyuitt

Kezelési id6 rovid legyen

Ossz-dozis a lehet6 legnagyobb legyen




Sugarbioldgial alapokon kidolgozott modositott
frakcionalasi semak

A frakcid dozis csOkkentése csokkenti a késéi mellékhatasok kockazatat
(hiperfrakcionalas)

A kezelési ido lerdviditése csokkent a daganatsejtek fokozott




< 2 Gy/fr csbkkenti a késoi
mellékhatasokat és novelheti a
terapia hatasfokat (TGF), hacsak
a daganat a/f3 nem Kicsi
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Figure 14.2 A: theoretical isoeffect curves based on the
LQ model for various o/ ratios. The hatched areas
enclose curves corresponding to early-responding and
tors for various a/p ratios of normal tissue, assuming an
o/ B ratio of 10 Gy for tumours. Redrawn from Withers et
al (1989).




Hyperfrakcionalas

Elméleti hattér: frakcidodozis csokkentése csokkenti a
kes6i mellékhatasok gyakorisagat.

< 2 Gy frakcio dozis, naponta tobb frakcid
frakcioszam nd, dozis eszkalacio

nem valtozik a késbéi mellekhatasok gyakorisaga ???
nG a tumor kontroll ?7??




Conventional
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hyperfrakcionalas

70 x 1.15 Gy
2fr/nap (4-6 h)
80,5 Gy

Modification of dose per fraction 149

Figure 14.2 Results of the
EORTC (22791) trial of dose-
escalated hyperfractionation.

‘ Hyperfractionation (A) Loco-regional tumour
h control (logrank, P = 0.02);

' . (B) patients free of late
Conventional radiation effects, grade 2 or’
worse (logrank P = 0.72).

3 4 5 6 7 8 .
Duration of trial (years) Fr?m Hori ?t ?t al. (1992),
with permission.

hagyomanyos

35 x2 Gy
70 Gy




Hypofrakcionalas

> 2 Gy / frakcid

spalliativ kezeles
seredmeényes lehet, ha a daganat a/f3 alacsony
< 3 Gy, csOkkentett 6ssz-dozis, révidebb id6

skonformalis sugarterapia




A kezelési idotartam hatasanak modellezése
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Log tumour cell Kill
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Overall time (weeks)

gu 5 Calcula : umour effect of accelerated fractionati ; i to 7 weeks. The
ordinate shows the log cell kill for constant late normal-tissue reactions. Assumptions: /B = 3 Gy for late-respond-
ing normal tissues, 10 Gy for tumour; reference schedule is 30 fractions of 2 Gy. Lines are calculated for different
assumed repopulation doubling times in days; the stars show the optimum schedule for each line. From Fowler (1990),
with permission.

*klonogén duplazaddasi ido rovidebb 7-nél, kezelés < 6 hét
sJjobb napi tobb frakciot adni
prediktiv assay




Gyorsitott (accelerated) sugarterapia

a kezelési 1d6 leroviditése, ezaltal a tumor kontroll fokozasa

frakcio-dozis csokkentése

késoi mellékhatasok csokkennek ?7??




EORTC 22851
(512 beteq)

1,6 Gy /fr 1,8-2 Gy / fr
45 fr, 5/het; 3/nap (4-6 h) 35-40 fr; 5/hét
33 nap 94 nap

osszdozis 72 Gy 8sszddzis ~70 Gy




Logrank P = 0.02 Logrank P < 0.001

o 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5
O N Number of patients at risk: O N Number of patients at risk:
119255 91 67 46 31 18 16 10 4—CF 17 182 104 63 44 29 16 13 8 4—CF

96257 115 84 60 43 27 19 11 0---AF 51197 111 61 41 29 19 14 4 0---AF
(A) (B)

tumor kontroll. 59% / 46%
sulyos mucositis

sulyos kesoi (kbvetkezmenyes) 37% / 15%

Figure 14.7 Results of the
EORTC (22851) trial of
accelerated fractionation.

/AN ; I ¥ 22V Y7 0 4

(A) Loco-regional tumout
control (logrank P = 0.02);

patients free of severe
radiation effects, grade 3
and 4 (logrank P < 0.001).
From Horiot et al. (1997),
with permission.




CHART (continuous hyperfractionated accelerated radiotherapy)
head and neck (918 beteg)
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Events : Events Total

NOA oED

CHART 286 552 294 552
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0 12 24 36 48 60 12 24 36 48 60
Patients at risk Months Patients at risk Months

CHART 552 315 223 162 114 57 CHART 552 420 297 220 151 74

Conv. 366 205 144 97 70 38 Conv. 366 276 214 142 102 57

Figure 14.5 Results of a phase 111 randomized trial of CHART in squamous cell carcinoma of the head and neck.
(A) Probability of loco-regional tumour control; (B) probability of overall survival of patients treated by CHART
(bold line) and by conventional radiotherapy (solid line). From Dische et al. (1997), with permission.

1,5Gy/fr 2 Gy /fr
36 fr 12 napon at heti 5 fr, 45 napon at
0sszdozis 54 Gy 0sszdozis 66 Gy




Disease-free (%)
Disease-free (%)

Time {(months) Time {(months)

Numbers at risk Numbers at risk

179 81 45 26 9 CHART 117 44 19 12

RT
A 43 26 14 5 Conventional 63 14 8 4

Conventional 111

Flgure 14.7 Results of a phase IT1 randomlzed trial of CHART in head and neck cancer. Life-tables showing disease-
: . and Dy conventional radiotherapy (----). A: all cases; B: T1 and T2;

C: T3; D: T4 From Saunders et al (1996) with permission.




CHART — Bronchus

R = 0.78 95% CI (0.65, 0.94) P = 0.008 (B) : HR = 0.79 95% C1(0.63, 0.98) P = 0.033

]
A ” (i

Events Total phase 11l randomized trial of
—— CHART 285 338 CHART in non-small-cell lung
— Conv. 196 225 .
cancer. (A) Overall survival;
(B) local tumour control of
patients treated by CHART or
by conventional radiotherapy
04 " ot (CHART results are indicated
Patients at risk Months Patients at risk by the upper lines). From
CHART 338 104 CHART 338 4 Saunders et al. (1999), wi
i o - o permission.
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Time {(months) Time (months)

Numbers at risk Numbers at risk

CHART 82 39 16 4 CHART 71 34 14
Conventional 54 21 6 2 Conventional 45 16 4

Figure 14.6 Results of a phase III randomized trial of CHART in non-small-cell lung cancer. Life-tables showing the
overall survival of patients treated by CHART ( ) and by conventional radiotherapy (----). A: all cases; B: T1 and
T2; C: T3; D: T4. From Saunders et al (1996) with permission.

e0esophagitis hamarabb
spneumonitis valtozatlan




Napi frakciok nem lehetnek tul kozel egymashoz

Table 13.2 Repair half-time for human normal-tissue end-points

End-point Dose delivery* T,,, (hours) 95% Cl (hours)  Source

Erythema, skin MFD 0.35 and 1.2*%* 72 Turesson and Thames (1989)
Mucositis, head and neck MFD 2—4 : Bentzen et al. (1996)
FLDR 0.3-0.7 ? Denham et al. (1995)
Laryngeal oedema MFD 4.9 .2; 6. Bentzen et al. (1999)
Radiation myelopathy MFD >5 ? Dische and Saunders (1989)
Skin telangiectasia MFD 0.4 and 3.5** ? Turesson and Thames (1989)
MFD 3.8 .5; 4. Bentzen et al. (1999)
Subcutaneous fibrosis MFD 4.4 .8; 4. Bentzen et al. (1999)
Temporal lobe necrosis MFD >4 : Lee et al. (1999)
Various pelvic complications  HDR/LDR 1.5-2.5 ? Fowler (1997)

* MFD, multiple fractions per day; FLDR, fractionated low-dose-rate irradiation; HDR/LDR, high-dose-rate/low-dose-rate
comparison. ** Evidence of two components of repair with different half-times. Reference details are available from
Sgren Bentzen and Michael Baumann.

1-2% karosodas marad vissza 6 x T1/2 utan




Egyéni sugarterapia
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Figure 14.8 Tumour control dose in two experimental squamous cell carcinoma xenografts (FaDu, GL) as a function
of overall treatment time for irradiation with 30 fractions (panel A) or as a function of number of fractions in a
constant overall treatment time of 6 weeks (panel B). There are considerable differences in the response of these
tumours to modification of the fractionation schedule. See Baumann et al. (2001) for sources.

allando frakcid szam allando kezelési id6

hyperfrakcionalas és gyorsitott th j6 FaDu-ra

GL-nél a hyperfrakcionalas nem szamit, gyorsitott rossz, ha a frakcio dozis cstkken




Split-course AT 66 Gy /33 fo /9.5 whs (DAHANCA 2, 1979-05)
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Figure 22.10. Top: Overview of the fractionation schedules used in the three Danish Head and
Meck trials. Bottom: Relationship among histepathelogic grading, overall treatment time, and local
tumor cantrol from the three trials. Only the well and moderately differentiated tumors were signifi-
cantly influenced by overall treatment time. (Adapted from Owvergaard J, Sand Hansen H, Overgaard
M. et al.: Importance of overall treatment time for the outcome of radiotherapy in head and neck car-
cinoma: Expearience fram the Danish Head and Meck Cancer Study. In Proceedings of ICRO/OGRO
&, 6th Internaticnal Meeting on "Progress in Radio-Oncology,” Salzburg, Austria, 1317 May 1988,
pp 743752, Bologna, Monduzzi Editore S.p A, 19228, with permission.)




Osszefoglalas

A hyperfrakcionalas a frakcio-ddzis csokkentesével, valtozatlan terapias

Id6 mellett, cs6kkentheti a keés6i mellékhatasok gyakorisagat

A gyorsitott terapia a kezelés idejet roviditi, napi tobb frakcio adasaval. Célja
a daganatsejtek repopulacidjanak csokkentése

Napi tobb frakcio eseten az egyes frakciok kdzti idétartam a lehetd legnagyobb,
de minimum 6 ora legyen.




