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Abstract: Rationale: Pilocytic astrocytoma (PA) is generally a circumscribed, well-differentiated, slowly-growing tumor,
classified as World Health Organization (WHO) grade 1. The case of a female child with a newly diagnosed multicentric PA is
presented here to detail and discuss the efficacy of Antineoplastons A10 (Atengenal) and AS2-1 (Astugenal) in treatment of this
disease. Objectives: The child was treated at the Burzynski Clinic (BC) according to the Phase II protocol, BT-23, which utilized
Antineoplastons A10 and AS2-1 (ANP therapy) in the treatment of patients with optic pathway gliomas. ANP therapy was delivered
via subclavian catheter and infusion pump. Tumor response was measured by sequential magnetic resonance imaging (MRI) of the
brain. Findings: At presentation to the BC, the child complained of blurred vision and right-sided hemianopsia. On physical exam,
she was alert and orientated. There was blurring of her right optic disc. Deep tendon reflexes were equal bilaterally with down-going
toes. The child’s initial brain MRI and subsequent biopsy indicated a multi-centric PA involving the optic chiasm, hypothalamus and
left hemisphere. Her parents elected for treatment at the BC. Baseline brain MRI, performed on November 15, 1999, showed three
enhancing target lesions with a combined volume of 16.49 cm’. Sequential brain MRIs demonstrated that a partial response (PR) and
then a complete response (CR) were achieved on April 12, 2000 and June 25, 2003, respectively. Twenty-two years after initiation of
ANP therapy, the patient is doing well and showing no evidence of recurrent disease. Conclusions: The utilization of ANP therapy to
obtain a cure of newly diagnosed multicentric PA in a female child is presented. We conclude that ANP therapy is an attractive
therapeutic option for children with a multicentric PA or other PAs who are ineligible for or refuse standard therapy or demonstrate
persistent, progressive, or recurrent disease following standard therapy.
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optic/chiasmatic region [2]. PAs rarely occur in patients >
than 50 years of age [3].

Pilocytic astrocytoma (PA) is generally a circumscribed, PAS primarily affect the cerebe'llum but may arise in the
well-differentiated, and slowly growing tumor, classified as optic pathway, hypothalamus, brainstem and spinal cord [4,

World Health Organization (WHO) grade 1. PAs exhibit 5]. Less frequgntly, they are located .in the basal ganglia and
localized cell growth, although they can infiltrate cerebral hemispheres. In the pediatric age group, PAs
leptomeninges or adjacent brain tissue. primarily affect the hemispheres of the cerebellum, but also

PAs occur most frequently in children and young adults, the brain' stem and spinal corq. Less frequentl}'/, PAs may
age 0-19 years [1], accounting for ~10% of cerebral and develop in the neurohypophysis/suprasellar region [6] and

~85% of cerebellar tumors. They occur in 15-20% of patients ~ Pinal gland [8]. Rarely, a pediatric PA may occur as a
with neurofibromatosis type 1 (NF1), especially in the cerebellopontine angle mass [9, 10].

1. Introduction
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In adult patients, most PAs are located in the supratentorial
region of the brain [11, 12], but can also be located in the
cerebellum [13], cervicomedullary region [14] or other parts
of the spinal cord [15, 16]. Infrequently, adult PA patients
present with a spontaneous intracranial hemorrhage [17].

On gadolinium-enhanced magnetic resonance imaging,
(MRI) PAs present as well-demarcated, contrast-enhancing
tumors with solid and micro- or macrocytic components [18].
Therefore, a cyst with an enhancing mural nodule is a classic
radiological feature of PAs. The solid part usually shows
homogeneous contrast enhancement. On non-contrast MRI,
PAs appear hypo- or isointense on T1-weighted images and
hyperintense on T2-weighted images [19].

Cerebellar and superficial cerebral PAs are surgically
treated by gross total or subtotal resection. Deeply situated
lesions are resected to the extent possible. Multicentric PAs
are treated with some combination of surgical resection,
chemotherapy, and extended-field radiotherapy (RT) [20].
Since PAs are generally indolent tumors, overly aggressive
therapy is to be avoided [21].

The great majority of PAs show benign clinical behavior and
have a good long-term outcome [4, 5, 22]. However, some
tumors, despite benign-appearing histology, can be aggressive.
In addition to features of anaplasia such as necrosis, increased
mitoses and vascular proliferation, which appear in the
occasional PA, the pilomyxoid variant pilocytic astrocytoma
(PMA) represents a subtype with more invasive growth and an
increased risk of recurrences [23, 24]. A worse prognosis is also
associated with partial resection, brainstem location, and adult
age [4]. PA is usually characterized by distinct clinical features,
but occasionally it presents in an older patient, an uncommon
location, and/or with multicentric disease [4].

We present a six-year-old white female who came to the
Burzynski Clinic (BC) with a newly-diagnosed multicentric
PA involving the optic chiasm, hypothalamus, and left
hemisphere, was treated with Antineoplastons Al0
(Atengenal) and AS2-1 (Astugenal) (ANP therapy), and
obtained a complete response (CR).

2. Materials and Methods

ANP research began in 1967, when significant deficiencies
were noticed in the peptide content of the serum of patients
with cancer compared with healthy persons. Initially ANP
were isolated from the blood and later from urine [25].
Subsequent studies of the isolated ANP demonstrated that
Antineoplaston A-10 and Antineoplaston AS2-1 were the
most active ANPs. The chemical name of Antineoplaston A-
10 is 3-phenylacetylamino-2,6-piperidinedione. It consists of
the cyclic form of L-glutamine connected by a peptide bond
to phenylacetyl residue. When given orally, Antineoplaston
A10 resists the attack of gastric enzymes. In the small
intestine, under alkaline conditions, 30% is digested into
phenylacetylglutamine (PG) and phenylacetylisoglutaminate
(isoPG) in a ratio of approximately 4:1. The mixture of
synthetic PG and isoPG in a 4:1 ratio, dissolved in sterile
water constitutes Antineoplaston A10 intravenous (IV)

injection. Further metabolism of Antineoplaston A10 results
in phenylacetate (PN). Both metabolites PG and PN have
anticancer activity. The mixture of PN and PG in a 4:1 ratio,
dissolved in sterile water constitutes Antineoplaston AS2-1
IV injection. [26].

In the summer of 1999, a healthy six year-old white female
developed difficulty reading. Ophthalmologic examination
showed blurring of the right optic disc consistent with optic
nerve atrophy. Brain MRI performed elsewhere revealed the
presence of a multi-centric tumor involving the optic chiasm,
hypothalamus, and left hemisphere. Six enhancing lesions
were identified, of which three were target lesions (> Smm).
The child underwent stereotactic biopsy on October 13, 1999
and histologic examination of the microscopic sections
revealed pilocytic astrocytoma. The patient was not a
candidate for surgery or radiotherapy. She was offered
conventional chemotherapy including Vincristine and
Carboplatin, but her parents refused and elected to bring her
to the Burzynski Clinic (BC) for evaluation and treatment.

On November 11, 1999, this white female, now six years
and nine-month-old, was seen at the BC with right-sided
hemianopsia, and decreased visual acuity due to the newly-
diagnosed, multicentric PA. On physical exam, the patient
was alert and orientated. The right optic disc was blurred.
Otherwise, her cranial nerves were intact. Deep tendon
reflexes were normal bilaterally, with down going toes. On
November 15, 1999, baseline brain MRI (see Figure 1)
showed multicentric enhancing tumors, of which three were
target lesions (= 5mm). The volume of each measurable
lesion was determined utilizing their greatest perpendicular
diameters. The sum of these measurements was 16.49 cm”.
The patient was felt to be a good candidate for treatment
according to Protocol BT-23, “Antineoplastons A10 and
AS2-1 in the treatment of children with optic pathway
glioma”, a single arm, two-stage, phase II study [27].

3. Results

The patient began ANP therapy on November 11, 1999. It
was delivered via a subclavian catheter and a programmable
infusion pump. The dose of ANP therapy was increased until
the maximum tolerated dose was achieved. The maximum
tolerated dosage of Antineoplaston A10 was 15.8 g/kg/d
while the maximum tolerated dosage of Antineoplaston AS2-
1 was 0.52 g/kg/d. Intravenous (IV) ANP therapy was
permanently discontinued on August 22, 2000 due to an
objective response (OR), but the patient was continued on
oral ANP therapy until April 14, 2003. Oral ANP Therapy
was resumed on 4/20/2004 due to questionable enhancement
on a follow-up brain MRI. This was stopped on 3/25/2006.

Response to ANP therapy was measured by serial brain
MRIs. The response criteria were as follows: a CR indicated
complete disappearance of all enhancing tumor while a
partial response (PR) indicated a 50% or greater reduction in
total enhancing tumor volume. CR and PR required a
confirmatory brain MRI performed at least four weeks after
the initial finding. PD indicated a 25% or greater increase in
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enhancing tumor volume, or new enhancing disease, while
stable disease (SD) did not meet the criteria for PR or PD
[28]. All brain MRIs were reviewed by a prominent outside
radiologist.

Figure 1. Coronal MRI images of the brain on 11-15-1999 (baseline)
showing multicentric pilocytic astrocytoma — three target lesions (> Smm
diameter) were identified, one to the right of midline (see arrow) and two to
the left of midline; on 06-25-2003 showing a CR; and on 04-28-2022
showing long-term continuation of the CR. Axial images confirmed these
findings. CR=complete response; MRI=magnetic resonance imaging.

On April 12, 2000, after 5 months of ANP therapy, follow-
up brain MRI revealed the sum of the volumes of the three
target lesions to be 4.32 cm’ a decrease of 73.8% from
baseline, indicating a PR had been achieved. On June 25,
2003, follow-up brain MRI revealed no remaining enhancing
disease indicating a CR had been achieved (Figure 1). Repeat
brain MRI on April 28, 2022, demonstrated the persistent
absence of disease (Figure 1). The patient was maintaining an
excellent quality of life (Figure 2).

Figure 2. Post-treatment photograph of the patient.

The most recent follow-up brain MRI was on April 28,
2022. At that time, the patient was 29 years of age and, since
the start of ANP therapy, had survived over 22 years. There
had been no evidence of tumor recurrence. There had been
no long-term disability related to ANP therapy. The patient
had not received any additional anti-tumor therapy since
ANP therapy was discontinued. The patient has consented to
publication of the radiographs and photograph presented
herein.

The patient experienced four grade 1 and one grade 2
adverse events (AEs) thought to be related to ANP therapy
and had a full recovery from each AE.

4. Discussion

Multicentric disease occurs because of the unique
propensity of glioma cells to invade normal brain or spinal
cord and migrate long distances [29]. There is no standard
therapy for this condition, but usually combines appropriate
surgery, RT, and conventional chemotherapy.

Previously, we reported on ANP therapy in children with
recurrent and progressive multicentric glioma and described
favorable outcomes for children treated with ANP therapy
when compared to children treated with radiation therapy and
chemotherapy. We suggested that confirmation of these
results through further studies could introduce a new
therapeutic option for patients with multicentric gliomas [30].

Subsequently, we reported on multicentric disease in
children treated in Phase II studies under the Burzynski
Research Institute (BRI) IND # 43,742 [31]. We reported a
17.5% OR rate (i.e., 10 children) in 57 children receiving
ANP therapy for Ileptomeningeal, disseminated, and/or
multicentric disease (LDM). Two- and five-year overall
survival (OS) in the 57 children were 28% while 10- and 15-
year OS were 26%. Most of the responding children were
diagnosed with a low-grade glioma. We were unable to find
comparable series in the published literature but suggested
that this data indicated a possible role for ANP therapy in the
treatment of children with LDM.

Epigenetic mechanisms involving the tumor suppressor
genes TP53, p21, NF1, and the RAS oncogene pathway (GR-
RTK-RAS) cause glial cells to become invasive and resistant
to conventional therapies. The natural ability of glial cells to
migrate extensively during development may explain their
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ability to form multicentric lesions. All these factors may
therefore affect the occurrence of multicentric disease. The
natural history of multicentric disease is responsible for the
failure of conventional approaches including appropriate
surgery, RT, and chemotherapy. The cells in multicentric
disease appear to activate a migratory phenotype and appear
to temporarily lower their proliferation rate, rendering them
relatively resistant to RT and conventional chemotherapy
[32]. Therefore, therapies exploring epigenetic mechanisms
may be more efficacious.

ANP’s mechanism of action differs from that of radiation
therapy (RT) or cytotoxic chemotherapy. Growth of normal
cells is controlled by cell cycle progression genes
(oncogenes) and by cell cycle arrest genes (tumor suppressor
genes). In cancer, alteration of these control genes in
malignant cells favors aggressive cell proliferation. Evidence
suggests that ANP affects 112 genes in the tumor genome
and functions as “molecular switches” which “turn on”
tumor-suppressor genes and “turn off” oncogenes. [25, 26]
Hence, the antineoplastic action of ANP therapy in DIPG
involves restoration of cell cycle control, induction of
programmed cell death, and interference with cancer cell
metabolism and nuclear transport.

5. Conclusions

We have presented here the case of a six year and nine-
month-old female with a newly diagnosed multicentric PA
who obtained a cure with ANP therapy. This therapy is an
attractive option for patients with a multicentric PA or other
PAs who are ineligible for or refuse standard therapy or
demonstrate persistent, progressive, or recurrent disease
following standard therapy. Multiple Phase II clinical studies
of ANP therapy in a variety of low-and high-grade brain
tumors under the Burzynski Research Institute’s (BRI’s) IND
# 43,742 have now been completed and numerous articles
have been published [33-74]. Based on our previous studies
of multicentric disease [30, 31], a phase III clinical study will
be developed.
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