Letters to the Editor
Efficacy of Antineoplastons AIO and AS2-1

however, that their study used a dosing regimen known to be
ineffective.

To the Editor: I read with interest the article by Buckner et ai,
in the February 1999 issue of Mayo Clinic Proceedings (pages
137 to 145), on the etIicacy of antineoplastons AlO and AS2-1.
Although the study results were not conclusive, the study tested
a dosing regimen known to be ineffective. Specifically, the dosages of AlO and AS2-1 used in the study were meant for the
treatment of a single small lesion «5 ern), Five of the 6 evaluable patients had either multiple nodules or tumors larger than
5 em. As the provider of AIO and AS2-1, I strongly suggested to
the National Cancer Institute (NCI) that these patients receive a
much higher dose, consistent with their greater tumor load. In
fact, the study was closed when I insisted that the NCI either
increase the dosage or inform the patients that the drug manufacturer believed that the treatment was unlikely to be effective at the
dosages being used (letter to Dr M. Sznol, NCI, on April 20,
1995).
A review of the clinical data in the article by Buckner et al
proves the validity of my position. Their study patients had extremely low plasma antineoplaston levels. My phase 2 study
dosage regimen produced plasma phenylacetylglutamine levels
that are 35 times greater, phenylacetylisoglutamine levels 53
times greater, and phenylacetate levels 2 times greater than those
reported by Buckner et al.'
The clinical outcomes reported by Buckner et al, based on
their inadequate dosage schedule, differ dramatically from my
phase 2 studies in which a higher dosage regimen was used. They
reported no tumor regression. In contrast, in 1 of my ongoing
studies on protocol BT-9, 4 of 8 evaluable patients with astrocytoma had objective responses.' The difference in outcomes is
primarily due to the difference in dosage schedules.
Another factor that may have caused a lack of response in the
study by Buckner et al is that the duration of treatment was too
brief. Almost all the patients in their study received treatment for
less than 30 days. One patient received only 9 days of treatment.
The current studies indicate that objective tumor responses are
usually observed after 3 months of therapy. An additional 8
months of treatment is usually needed to obtain a maximal therapeutic effect.
I also want to point out ambiguities in the response evaluation and analysis in the article by Buckner et al. In 2
patients, tumor necrosis was attributed to "radionecrosis." However, such an interpretation is clouded by the fact that antineoplaston-induced necrosis can be indistinguishable from
radionecrosis. Moreover, the analysis by Buckner et al could
have highlighted the 2 patients with recurrent glioblastoma
who survived for more than I year. This is of interest because these patients typically have a life expectancy of 3 to 6
months.
It is regrettable that, at the time of the study by Buckner et al,
the sponsor, NCI, decided against the higher dosing regimen that
I proposed and closed the study. I compliment Buckner et al for
their work in evaluating antineoplaston efficacy. It is unfortunate,
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In reply: Dr Burzynski raises 3 important issues in evaluating
treatment outcomes in patients with recurrent gliomas: the relationship between dose and response, the evaluation of objective
response, and the meaning of tumor necrosis after both radiation
and drug therapy. In our study, we used a gradually escalating
dosing scheme over 4 days to the target dosages of 10 g/kg per day
for antineoplaston AlO and 0.4 g/kg per day for antineoplaston
AS2-1, which resulted in a dosage of 320 mg/kg per day of
phenylacetate. Both the NCI and the Burzynski Research Institute
agreed to this plan before the study was initiated. Furthermore, in
7 of the 9 patients enrolled in this trial, size of their tumor fulfilled
the criteria agreed on at the time of study initiation (contrastenhancing tumor of 5 cm or less in maximal diameter). All
patients received treatment until either tumor progression or unacceptable toxic effects occurred.
The issue of appropriate dosing is relevant because preclinical
data suggest that increasing the concentration of phenylacetate, a
major component of AS2-1, results in increased inhibition of
cellular proliferation in vitro. In contrast, there is minimal, if any,
effect on cell proliferation with increasing concentrations of
phenylacetylglutamine.l-' Our study cannot address the issue of
whether higher doses may have been more effective. We documented that plasma concentrations of phenylacetate increased
with increasing doses of AS2-1 and AlO. Similarly, central nervous system toxicity was associated with higher serum concentrations of phenylacetate. Other investigators have noted similar
toxic effects with continuous infusion of phenylacetate in patients
with recurrent gliomas. Chang et aP reported central nervous
system toxicity manifested primarily by disorientation and somnolence as well as malaise, fatigue, and lethargy after administration of 400 mg/kg per day of phenylacetate. The toxic effects were
predominantly mild to moderate but occasionally severe, and they
were reversible with discontinuation of phenylacetate. The mean
phenyl acetate concentration reported in their study was 164 Ilg/
mL, similar to that reported in our study (177 Ilg/mL). Similarly,
Thibault et al" noted dose-related central nervous system toxic
effects in patients with various types of cancer who were receiving continuous infusion of phenylacetate. Dose-limiting toxicity
consisted of reversible central nervous system depression pre641
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