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BIOLOGIC BASIS FOR HYPER- AND ACCELERATED 
FRACTIONATION. Withers, H.R. Radiation Oncology and 
JCCC, UCLA, LOS Angeles, CA 90024-1714, USA. 

There are 2 quite distinct ways of improving the 
therapeutic differential with fractionated dose 
radiotherapy: a) reduced dose per fraction 
(hyperfractionation), and b) reduced overall treatment 

duration, that is, increased dose intensity 
(accelerated treatment). 

Hyperfractionation exploits both the greater repair 
capacity of the slowly-responding normal tissues and 
the self-sensitizing effect of division cycle related 
variations in radiosensitivity which occur in 
proliferative tissues (tumors), but negligibly in non- 
proliferative normal tissues. An advantage has been 
established in nonrandomized and randomized studies. 

Increased dose intensity reduces the previously- 
underestimated effect of accelerated growth of tumor 
clonogens which begins during a standard course of 
radiotherapy. Even though the visible tumor mass iS 
shrinking, an effect of rapid accelerated growth has 
become obvious in many nonrandomized studies. 

Supported by PHS grant number CA-31612 awarded by 
the NCI. 
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CONTINUOUS, HYPERFRACTIONATED, ACCELERATED 
RADIOTHERAPY (CHART) 

S Dische 

Marie Curia Research Wing, Mount Vernon Centre for 
Cancer Treatment, Northwood, Middlesex HA6 2RN, UK. 

CHART was introduced in January 1985 to overcome tumour 
cell repopulation and so to increase the rate of cure by 
completing all radiotherapy in 12 days. A second 
objective was to reduce the incidence of late morbidity 
by using a small dose per fraction. By April 1993 a 
total of 468 patients, mainly with head and neck, 
bronchial and oesophageal carcinoma, had been treated at 
Mount Vernon. The results achieved in the pilot group 
were compared with those in comparable cases given 
conventional treatment. CHART appeared to achieve 
favourable tumour responses combined with a lowered 
incidence of late radiation change. Randomised 
controlled trials initiated by the Medical Research 
Council, the Cancer Research Campaign and the Department 
of Health began to accrue patients in April 1990. By 
April 1993, 13 European centres had entered 653 cases to 
the head and neck study and 358 to one in bronchial 
carcinoma. Entry to these studies is planned to be 
concluded in March 1994. 
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AES~STAllE~lRMlEDRSlJLTSDF~TRIU501HYE txFRKrIm.T1m 
(HF) AKl/DR ~LEIWED FRKTICMTIDN (AF). 
J.C. Horiot cm behalf of the EORTC cooperative group of Radiotherapy. 

From 1978 to March 1993. 2047 patients (pts) were entered in 
clinical studies on various sctmmes of HF and AF canpared to classical 
fractionation (CF). This presentation is limited to 2 randomized trials 
in head and neck cancers with a total of 807 pts. Protocol 22791 
canpared CF (70 Gy/35-40 fr/7-8 wks. using 2 fr.xl.15 Gy/day) in T2-T3. 
No-N1 <3 cm in orcpharycgeal carcinma. 356 pts were entered from 1980 
to 1987. LoCora+lional control (LRC) was significantly higher (p=O.Ol 
logrank) after HF canpared with CF. At 5 years. 55% of pts are LRC free 
in th% HF arm as canpsred to 38% in the CF arm. The treatment regimm 
was an independent significant prognostic factor for LRC (p=O.C07 
logrank). This improvement of LRC was responsible for a trend to an 
improved survival (p=O.O7 logrank). There was na difference in late 
normal tissue damage b&man the 2 treatmaw nodslities. In protocol 
22851. a short first course (28.8 Gy/18 fr/8 days) allows normal tissue 
repopulation during an early rest period (between day 9 and day 20) 
before reSuming the second coursa in 4-5 wks with a cumulated total 
dose of 72 Gy/45 fr. Fran 1985 to March 1993. 451 pts were entered. the 
control am being CF. Cell kinetics evaluation is part of the study. 
The most striking resulr is ,that the pts with fast growing tuIIU)rs 
(short pm-tr.aatlly)nt Tpot) treated with CF had the mxst local control. 
‘hnversely. pts with Tpot <4.5 days receiving AF had the same cutcare 
than pts with Tpot > 4.5 days receiving CF. These interim results seem 
to confinn the radiobiological predictions. 
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CLINICAL EXPERIENCES IN MULTI-INSTITUTIONAL TRIALS-RTOG 
K.K. Fu, J.D. Cox, T.F. Pajak, D.F. Nelson, W.T. Sause, W.J. Spance, AH. 
Ruesell, VA. Marcia1 and R. Komaki 
Radiation Therapy Oncology Group, Philadslphia, PA. USA. 
Since 1977, the Radiation Therapy Oncology Group (RTOG) has been engaged 

in clinical trials of altered frwtlonation radiotherapy. Disease sites studied 
included the lung, head and neck, brain, bladder, cervk, melanoma, pelvis, liver 
and brain m&stases. 
Results of Phase I-II studies of hyperfractionation (HF) cleat@ dsrnonstrated that 

total doses higher than those used in conventional fractionatfon (CF) can be 
achieved with acceptable acute toxbi and no sign&ant inoream cl late toxicii. 
Comparieone with previous RTOG studies using CF suggested a benefit in 
overall survival with HF in the lung. A clear dew-msponse relatfonshii was 
evident in lung with 69.6 Gy superior to lower doses with HF and 80 Gy wfth CF. 
In malignant glioma, best survival was seen in patients receiving 72 Gy; survival 
decreased with increase of dose >72 Gy. In head and neck cancer, 2-year local- 
regional control was 25% for the assigned dose of 67.2 Gy coqered to 4345% 
for an assigned dose of 7261.6 Gy (P&01). Intetfraclion Interval < 4.5 hrs was 
associated with higher incidence of grade 4+ toxicity. In a&awed cervical 
cancer, there were less late effwts with HF than hiiorfcal CF. 
The results of these phase I-II studies led to a nut-&w of phase Ill trials. In the 

lung, two phaee Ill trials were completed recently. One compared HF to CF + 
chemotherapy in NSCLC; the other compared chemotherapy (CT) + CF to CT + 
accelerated fractionation (AF) in limited SCLC. Other phase Ill trials in progress 
are corqaring CF to HF andlor AF in malignant glioma, head and neck cancer 
and brain metastaees. Results of these phase Ill trials should establish whether 
akered fractionation is better than CF for the different dtsease sites. 


