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To ANYONE familiar with the treatment of recurrent high- 
grade glioma, the results reported by Sanson and associates 
in this issue of the Journal (pages 2229-2235) may signal a 
new era for conventional chemotherapy. Are we seeing a 
new, potentially effective chemotherapy regimen in this 
largely chemoresistant disease? 

The use of salvage chemotherapy in adults with recurrent 
high-grade glioma, particularly those who have already 
received adjuvant chemotherapy, is not a fruitful activity. 
The chance of obtaining a sustained response with conven- 
tional chemotherapy is small and the median survival is 
measured in weeks. Nevertheless, with the knowledge that 
they are dealing with a largely untreatable disease, clinicians 
are under pressure to offer new, usually experimental treat- 
ment, with the hope of some benefit to the patient. It is 
reasonable to give in to such requests provided that the 
new treatment has a chance of improving quality of life/ 
functional status and if, as part of a research protocol, it 
generates objective data enabling the development of more 
effective treatment strategies. 

Unfortunately, despite a large number of phase II studies 
and continued use of chemotherapy in patients with recur- 
rent high-grade glioma, information on the palliative efficacy 
of chemotherapy is not easy to find. This may be due to the 
difficulty of measuring quality of life (QoL) and functional 
status in brain tumour patients. With new QoL scales [l] 
and functional indices [2, 31, this should no longer be an 
obstacle. 

How good are current phase II studies in providing infor- 
mation on the efficacy of drugs in patients with high-grade 
glioma? Despite 20 years of ‘promising’ chemotherapy in 
recurrent gliomas, there are still precious few chemotherapy 
regimens offering true survival benefit. Apart from nitroso- 
ureas [4, 51, none of the new and not so new agents and 
combinations have so far lived up to expectations when 
transferred from phase II studies to primary therapy, 
although admittedly not all have been subjected to random- 
ised studies. 

The primary endpoint of chemotherapy efficacy used 
in phase II studies in patients with gliomas is response. It is 
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largely assessed as a change in the size of an enhancing 
lesion on CT (computer tomography) or MRI (magnetic 
resonance imaging), although, by convention, overall re- 
sponse also takes into account a change in clinical status 
[6]. It is recognised that this form of assessment of response 
in glial tumours is difficult and unreliable. Studies need to 
avoid the confounding problem of surgery, which makes 
it impossible to distinguish response from evolution of 
postsurgical changes. It is also important to take into 
account patient selection and its effect on response as well 
as survival [7]. 

It has been suggested that the objectivity of response 
assessment could be improved by strict central review of 
radiology. This is unlikely to be attainable and will not 
resolve the overall difficulty of evaluating changes which we 
interpret as response. Could better imaging modalities 
improve the situation? MRI undoubtedly gives clearer 
images than CT but usually does not add much to the 
ambiguity of response assessment, which relies on changing 
dimensions of regions of enhancement assumed to corre- 
spond to tumour size. New information on the metabolic 
state of tumours using PET (positron emission tomography) 
or MR spectroscopy holds promise and may serve as an 
early indicator of chemotherapy efficacy. However, it is 
early days and at least initially, such approaches may only 
be useful in weeding out ineffective treatments. Before 
being accepted as surrogate endpoints of efficacy in phase II 
studies, such new imaging modalities will need to be evalu- 
ated against appropriate hard clinical endpoints. 

Perhaps we should ask a more fundamental question: are 
conventional oncological criteria of response when trans- 
lated into the CNS a useful and a true measure of chemo- 
therapy efficacy in gliomas? The poor correlation between 
responses measured in phase II studies and survival in 
adjuvant studies suggests that there is something amiss with 
the methodology. We know with some confidence that dis- 
appearance of a systemic mass on imaging equates with 
tumour cell kill. However, it is not clear if, within the brain, 
a reduction in the size of an enhancing abnormality rep- 
resents either a loss of tumour cells or other processes, such 
as an alteration in the properties of blood-tumour or 
blood-brain barrier. Even if indicative of tumour cell kill, 

2193 



2194 M. Brada and G. Sharpe 

the assessment of radiological response is difficult. Attempts 
at standardisation using a combination of clinical and ima- 
ging criteria [6] go only part way to solving the problem. An 
agreed definition of response provides a common language, 
but it is not clear if it translates any better into the principal 
endpoint of chemotherapy efficacy which in high-grade 
glioma is survival. A possible conclusion is that the criteria 
in current use may not measure true tumour response as 
seen outside the CNS. Alternatively, high-grade gliomas are 
not particularly chemosensitive tumours and in our eager- 
ness we accept too low a threshold of response as evidence 
of efficacy. 

All that said, what can we conclude about the combi- 
nation of ifosfamide, carboplatin and etoposide (ICE). The 
apparently favourable response rate using relatively strict 
response criteria is interesting, particularly with the reported 
14% rate of complete response not frequently encountered 
in recurrent gliomas treated with chemotherapy alone. 
Nevertheless, the overall response rate is not outside the 
confidence intervals of response rate reported for other 
platinum-based salvage therapies or for newer agents such 
as temozolomide, and the seemingly favourable result may, 
at least in part, be due to patient selection. Although ICE is 
an interesting combination, it is difficult to recommend it 
to patients as a truly ‘effective’ second-line treatment as the 
palliative benefit is not reported and the regimen carries 
considerable toxicity. The currently overstretched healthcare 
system is unlikely to look kindly at the suggestion of adding 
the high cost of growth factors to an already costly short- 
term palliative treatment in this group of patients. As for 
the future of ICE as a potential adjuvant or neoadjuvant 
chemotherapy, it will have to join the long list of promising 
regimes. 

Where do we go next? Undoubtedly, we must continue to 
look for new and better ways of treating patients with high- 
grade glioma, but this has to be in a manner which is likely 
to yield truly effective new treatments. Currently, desperate 
patients with gliomas are bombarded by an over abundance 

of novel treatments, which often enter the clinical arena on 
the basis of limited evidence of efficacy, and this is particu- 
larly true for fashionable biological treatment approaches. A 
wide choice of promising but largely ineffective treatments 
does not represent progress. Instead, it creates a general 
smoke screen of information, confusing for clinicians and 
patients alike, and results in costly dilution of research 
efforts. It seems that the methods of assessment of efficacy 
of new drugs in gliomas have not lived up to expectation. 
Those interested in real progress, rather than short-term 
gain, should concentrate on the development of methods 
which will help to find effective regimens and weed out use- 
less treatments. 
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