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Malignant gliomas are extremely difficult to treat. Even after 
aggressive multimodality therapy, the median survival for the 
most malignant tumor glioblastoma multiforme (GBM) is about 
a year, and for the slightly less malignant anaplastic astrocy
toma, perhaps 18 months.1 While these survival figures are bet
ter than those reported 30 years ago, they are still bleak. The one 
encouraging aspect in the treatment of this disease has been the 
extraordinary growth of the number of research programs 
devoted to improving treatment. The research "growth industry" 
includes both laboratory and clinical endeavors. Results from 
the laboratory have occasionally bordered on the spectacular -
for example, the identification of the importance of the tumor 
suppressor gene p53, and how research into cellular heterogene
ity has led to better understanding of cellular genetics in tumor 
progression. The clinical therapy trials may be characterized as 
slow, plodding and at best marginally successful. Especially 
problematic is the difficulty of converting laboratory discoveries 
into clinical successes. 

Nevertheless, literally hundreds of clinical trials of brain 
tumor therapy have been conducted, by far the largest number 
being uncontrolled Phase II studies. Often these studies yield 
exciting results - treated patients living two or three times 
longer than "historical controls". The excitement wanes when 
the "wonder" drug or technique is subject to a subsequent con
trolled trial and the treated patients fair no better (and some
times worse) than the concurrent control patients. Why is it that 
what seems so good in Phase II trial turns out to be useless in a 
controlled trial? One very real answer is that the Phase II trial 
inadvertently selects patients destined to live longer anyway, 
whether or not they received the wonder treatment. This form of 
bias in uncontrolled trials has been the subject of several stud
ies, some of the best of which performed by Cairncross and his 
colleagues.23 They have suggested that uncontrolled interstitial 
(brachytherapy) trials suffer such bias, as do uncontrolled radio
surgery trials. Their most recent effort, the study reported in this 
issue,4 addresses the radiosurgery issue. How well they do and 
how valid are their conclusions, are the subjects of this editorial. 

Irish et al. present a thoughtful analysis of a model for stereo
tactic radiosurgery using their population-based data base3 to 
"match" that of Loeffler et al. who treated patients with radio
surgery in an uncontrolled trial.5'6 Using the same eligibility crite
ria reported by Loeffler et al. Irish et al. selected similar patients 
from their database, and compared the outcome of standard treat
ment of these patients to that of ineligible patients also drawn 
from their database. The two most important eligibility criteria 
were tumor size (< 4 cm maximum diameter on postradiation 
scan) and Karnofsky performance status (> 70). Patients in the 
database meeting these criteria but treated in conventional fashion 
(i.e., without radiosurgery), lived significantly longer than did 

those not eligible. The authors consider it highly likely that the 
reason radiosurgery looks so good in the studies of Loeffler et al. 
is because particularly "good" patients were selected; patients 
with small tumors and Karnofsky scores of at least 70 are likely to 
do well no matter how they are treated. The study by Irish et al. is 
well done and the results persuasive. Some of their conclusions, 
however, are less persuasive, at least to this reviewer. 

Irish et al. note that radiosurgery-treated patients in Loeffler's 
study "lived slightly longer" than patients in the radiosurgery-eli-
gible control group culled from the Irish et al. database (19.7 vs. 
16.4 months) [italics added]. The judgmental term "slightly 
longer" referring to the median survival might well translate into 
a quite prolonged tail group of 20-30% of patients surviving two 
or more years. Absent a comparison of survival curves it is not 
possible to tell. Irish et al. then proceed to list a number of biases 
that might have been introduced to account for even this modest 
difference. However, they have no way of modeling these addi
tional factors and appear to offer them primarily to support their 
own argument. Is this perhaps a bit of their own "bias"? 

Then Irish et al. "question whether a randomized controlled 
trial is truly necessary" since "a phase III study of stereotactic 
radiosurgery as currently prescribed for malignant glioma is 
unlikely to yield a positive result". By the last assertion, I pre
sume is meant "yield a result indicating that radiosurgery plus 
standard therapy is better than standard therapy alone". They 
concede that their analysis has yet to establish itself as having 
predictive credentials , but allude to trials in intraartial 
chemotherapy and interstitial radiation to support their views. It 
should be pointed out that the Radiation Therapy Oncology 
Group (RTOG) randomized Phase III trial of stereotactic radio
surgery has broadened the eligibility to include patients with 
Karnofsky of 60 or better, thus making the results more widely 
applicable.7 

It seems to me that Irish et al. can't have it both ways. Their 
analysis beautifully demonstrates that uncontrolled Phase II tri
als draw conclusions that are highly likely to be invalid because 
of biases introduced into selecting patients for the study. They 
then conclude that controlled trials may not work either because 
of other biases, which, in fact, they did not analyze. Polemics 
aside, the real problem is that Phase II uncontrolled trials use 
patients, resources and time to yield results which, if positive 
according to the investigators, need to be tested in "Phase III 
controlled trials". Indeed that is precisely the conclusion of 
Loeffler et al. about stereotactic radiosurgery. 

Examples abound of positive Phase II trials recommending 
"follow-up randomized studies". Out of the hundreds of Phase II 
glioma chemotherapy trials documented so well by Mahaley,8 

how many drugs were tested in controlled trials to find their 
way into the clinic? Cooperative group trials, e.g., by the 
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Brain Tumor Study Group (BTSG)/Brain Tumor Cooperative 
Group (BTCG), RTOG, Southwest Oncology Group (SWOG), 
European Organization for Research and Treatment of Cancer 
(EORTC) and others have identified few truly effective drugs. 
However, 1,3-bis(2-chloroethyl)-l-nitrosourea (carmustine) 
(BCNU), procarbazine and methyl-l(2-chloroethyl(-3-cyclo-
hexyl-1-nitrosourea (methyl-CCNU) were better than placebo,9 

and the first two are part of the standard chemotherapy for 
gliomas. The most popular combination, procarbazine, 1(2-
chloroethyl)-3-cyclohexyl-1 -nitrosourea (lomustine(CCNU), 
vincristine (PCV), was no better than BCNU when tested in a 
controlled trial,10 but was probably better for anaplastic astrocy
tomas per se." Its use for anaplastic oligodendroglioma is cur
rently undergoing controlled testing. Equally important, a 
number of drugs touted to be useful based on Phase II trials, 
were found to have little value when tested in controlled fash
ion. 

If I may be permitted a radical idea, except for dose-seeking 
trials or those for toxicity, perhaps all glioma therapy trials 
should be controlled. If we agree that only by prospective ran
domized trials can improvement in therapy of gliomas be sub
stantiated, then perhaps we would be better off performing such 
trials right from the beginning. The primary requisite of such 
programs is that an adequate number of patients be accrued to 
complete the trials in a timely fashion. Assuring such accrual 
will likely require cooperative programs among several centers. 

The history of the treatment of malignant gliomas includes 
numerous instances in which the promise of an advance in treat
ment held out in a Phase II trial was not confirmed in a Phase III 
trial. Three examples come to mind. In one, interstitial radio
therapy was touted as being effective for malignant gliomas.12 

As noted by Irish et al. patient selection clearly influenced this 
result. The BTCG 1-125 interstitial radiation controlled trial 
found only modest benefit.13 Another example was suggested by 
a Phase II study in which hyperfractionated radiotherapy was 
declared more effective for brain stem glioma than single daily 
dosing.14 Now, several years later, and after many trials,15"17 it is 
clear that hyperfractionation is no better. The third example is 
intraarterial BCNU chemotherapy, in which many Phase II trials 
suggested that the intraarterial route for BCNU was both safe 
and effective. A BTCG randomized controlled trial proved both 
assertions wrong.18 How much money was spent and how many 
patients were accrued in the original Phase II trials for these 
treatments? What would have been the outcome if each had 
been done as a controlled trial from the outset? I for one, think 
the answer is that money, time and patients would have been 
saved by such an approach. 

Irish et al. have performed an invaluable service by pointing 
out just how bias in uncontrolled trials leads to incorrect conclu
sions about the treatment under investigation. To my mind, their 
analysis supports the notion that the most ethical studies are 
those that lead to definitive conclusions. The most unethical trial 
is one that uses patients without yielding results that precisely 
define an end-point which helps other patients. Controlled trials 
that provide definitive conclusions may be the only useful and, 
therefore, the only ethical trials. 

William R. Shapiro 
Phoenix, Arizona, USA 
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