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Long-Term survival (over 20 years), complete
response and normal childhood development in
medulloblastoma treated with antineoplastons Al0

and AS2-|

Abstract

A 33-month-old male underwent a subtotal resection of his medulloblastoma of the
cerebellum and brainstem in February 1994. Six weeks later, he began treatment at the
Burzynski Clinic (BC) with intravenous antineoplastons A10 and AS2-1 (ANP) receiving
average dose of 4.0 g/kg/d of A10 and 0.4 g/kg/d of AS2-1. The baseline magnetic
resonance imaging (MRI) showed three lesions which resolved after six weeks of treatment.
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Follow-up MRIs confirmed complete response. Intravenous ANP was given for three years,

followed with A10 and AS2-1 capsules (0.12 g/kg/d each) for two years. The patient lives

a normal life, over 20 years.
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Introduction

Medulloblastoma (MB) is the most common malignant brain
tumor in the age group of 0-4 years.! Patients with high-risk MB have
postoperative residual tumor over 1.5 cm2 or metastasis.” Standard
treatment involves surgery, radiation therapy (RT) and chemotherapy.’
Such treatment improves the survival for patients with average-risk
MB, but the prognosis for high-risk MB remains poor.* Late adverse
effects include endocrine dysfunction, impaired growth and cognitive
problems.* Children below the age of three years are especially
vulnerable and for them RT is seldom used.* High-dose chemotherapy
with autologous stem cell transplantation produce clinical benefits,
but neuro-cognitive adverse effects continue to be devastating.®

Antineoplastons (ANP) A10 and AS2-1 are analogs of naturally
occurring derivatives of glutamine, isoglutamine, and phenylacetic
acid, which were submitted for a number of phase II clinical studies.” !
This paper describes the case of a successful treatment and normal
development of a patient less than 3 years of age with high-risk MB.

Case presentation

A 33-month-old male was diagnosed with MB in February
1994 with a 3 month history of headaches, nausea, vomiting, and
a stumbling gate. The magnetic resonance imaging (MRI) of the
head of February 25, 1994 revealed a large (4 cm x 4 cm x 5 cm)
tumor involving the cerebellum and brainstem. Most of the tumor
was contrast-enhancing. Initial therapy consisted of suboccipital
craniectomy and subtotal removal of the tumor. The tumor had

extended from the posterior fossa down to the upper aspect of the C1
ring, and up to the left inferior cerebellar peduncle. The majority of the
tumor was removed. Postoperative MRI of the head of March 8, 1994
revealed hydrocephalus, postoperative changes and three nodules in
the resection area, including one involving the cerebellum, measuring
0.8cmx 1.5cm=1.2cm2,0.8cmx 1.0 cm=0.8 cm2 and 1.0cm x 1.5
cm=1.5 cm2. The sum of the products of the two largest perpendicular
diameters was 3.5 cm2 compared to preoperative 20 cm2. The size of
the postoperative residual tumor over 1.5 cm?2 classified this case as
high-risk MB. On April 11, 1994, he was admitted for evaluation at
the Burzynski Clinic (BC) in Houston, Texas. At that time, he was in
good condition with his physical examination within normal limits.
He started the treatment with ANP on April 13, 1994. A10 and AS2-1
were administered intravenously through subclavian vein catheter and
double-channel infusion pump. The details of ANP administrations
and evaluation were described previously.>”!""!3 The patient was
treated accordingly to Protocol CAN-01 under IND 43,742. He was
treated with the average dose of 4.0 g/kg/d of A10, reduced to 2.9 g/
kg/d after 12 months, and 0.4 g/kg/d of AS2-1, divided into multiple
infusions. The MRIs were evaluated by central radiology review
(CRR). The follow-up MRI of the head of June 1, 1994 did not show
any lesions indicating the beginning of complete response (CR).
Three years of intravenous ANP was followed with A10 and AS2-
1 capsules (0.12 g/kg/d each) for two years. Additional prescription
drugs included amoxicillin and allopurinol. Reversible toxicity
included hypernatremia, grade 3 and anemia, grade 4. Follow-up MRI
of June 1, 1994 did not show any tumor and additional MRIs, until
October 2007, indicated CR confirmed by CRR (Figure 1). During the
course of treatment and for an additional 20 years he was followed by
physicians of BC together with his local pediatrician and neurologist.
He developed normally, graduated from high school and enrolled in
college. He received certification as a professional fireman. Recently
he became happily married and is living a productive life.

Discussion

The described case accomplished rapid CR followed by normal
childhood development. The options for successful treatment for
him were limited. The data from profiling studies permitted to reach
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a consensus of at least four molecular subgroups of MB: group 1-
WNT, group 2- sonic hedgehog (Hh), group 3 and group 4.'*'¢ At the
time of this patient’s diagnosis, molecular classification of MB was
not available. The evaluation at the university hospital did not show
evidence that it was the nodular desmoplastic type of MB, which has a
good outcome without radiation and chemotherapy. It was the opinion
of the consulting neuro-oncologist that he had a poor prognosis and
that he will soon die without radiation and chemotherapy. On the other
hand, he was not a candidate for radiation therapy due to his age.
The main feature of high-risk MB is focal, high-level amplification
of the MYC proto-oncogene.'>'* MYC promotes proliferation of MB
cells and inhibits terminal differentiation. Several upstream signaling
pathways including AKT, RAS, and apoptosis are implicated in
tumorigenesis and potentiate activity of MYC (Figure 2).'® Apoptosis
is promoted by the ingredients of ANP: phenylacetate (PN) and
phenylacetylglutaminate (PG).

MRI 10-09-2007

Fig. 1
Figure | Medulloblastoma in a 33-month-old male which recurred after
subtotal resection. MRI of the head, Tl enhanced baseline and two follow-up
studies indicating complete response.
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Figure 2 Proposed mechanism of action of antineoplastons A10 and AS2-
| in group 3 medulloblastoma. The ingredients of antineoplastons Al0 and

AS2-1,PN and PG, effect signal transmission through AKT and RAS pathways,

promote apoptosis, induce differentiation and interrupt cell cycle progression
at G1/S and G2/M checkpoints.Abbreviations explained in the text.
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The transduction of signal through AKT and RAS pathways are also
interrupted by these active ingredients.'? The expression of the most
important tumor suppressor genes PTEN and p53 is increased by PN
and PG.*'%Inside the nucleus, PG is inducing terminal differentiation
through replacement of MYC protein by MAD."? Induction of MAD is
facilitated by MADS box transcription enhancer factor (MEFD2D).
PG decreases expression of MYC and interferes with the G1-S
checkpoint through inhibition of cyclin D/cyclin-dependent kinase
4 (CDK4) complex.*"? PN increases expression of the p2/ tumor
suppressor gene and inhibits cyclin E/CDK2 complex.*'? PN and
PG decrease expression of polo-like kinase 1 (PLK1), survivin, and
checkpoint kinase 1 (CHK1).!”!® This mechanism will need to be
confirmed in additional studies.
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