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Symposium: Prion diseases — Updated

Continuous intraventricular infusion of pentosan
polysulfate: Clinical trial against prion diseases

Yoshio Tsuboi,! Katsumi Doh-ura? and Tatsuo Yamada!

‘Department of Neurology, Fukuoka University, Fukuoka, and *Department of Prion Research, Tohoku University
School of Medicine, Sendai, Japan

Prion diseases are progressive neurological disorders due to
abnormal prion protein (PrP%) deposition in the central
nervous system. At present, there is no effective treatment
available for any form of prion disease. Pentosan polysulfate
(PPS) has been shown to prolong significantly the incuba-
tion period in mice with PrP% infection when administered
to the cerebral ventricles in preclinical trials. In human
studies conducted in European countries and Japan, intra-
ventricular PPS was administered to patients with different
forms of prion disease and was well tolerated. We report 11
patients with prion disease treated with intraventricular
PPS at Fukuoka University from 2004. Cases included
three familial CJD (two with V1801 mutation, one GSS with
P102L mutation), two iatrogenic CJD, and six sporadic CID
cases. At present, average survival period after treatment
was 24.2 months (range, 4-49). Seven cases died of sepsis
and pnevmonia. Subdural effusion with various degrees was
seen on CT scan in most cases. Except for these, adverse
effects did not occur in the treatment period. Although
our preliminary study of the new treatment with PPS by
continuous intraventricular infusion showed no apparent
improvement of clinical features in patients with prion
disease, the possibility of extended survival in some patients
receiving long-term PPS was suggested.

Key words: clinical trial, continuous intraventricular infu-
sion, Creutzfeldt-Jakob disease (CID), prion disease, pen-
tosan polysulfate (PPS).

INTRODUCTION

Prion diseases, also known as transmissible spongiform
encephalopathies (TSEs), are adult-onset, relentlessly pro-
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gressive neurodegenerative disorders. Human prion dis-
eases are categorized as sporadic (or idiopathic), genetic
(or familial), and acquired (or infectious) forms according
to their etiology. All forms of prion diseases have abnormal
prion protein (PrP*) deposition in the central nervous
system leading to neuronal dysfunction and death.! Human
prion diseases include Creutzfeldt-Jakob disease (CJD),
Gerstmann-Striussler-Scheinker disease (GSS), kuru, and
fatal familial insomnia. Recently, two acquired forms of
human prion diseases have become widely known to the
public: variant CJD (vCJD), which is reportedly caused by
consuming animal products contaminated with prions that
cause bovine spongiform encephalopathy,’ and iatrogenic
CJD transmitted by contaminated cadaveric dura mater
grafts or growth hormones.’

At present, there is no proven specific or effective treat-
ment available for any form of prion disease. However,
sulfated polysaccharides may be effective in inhibiting
PrP* formation in vitro* and in prolonging disease incuba-
tion time in peripherally prion-infected animal models.”"!
Pentosan polysulfate (PPS), a large polyglycoside molecule
with weak heparin-like activity, is one of the most potent
compounds among them. Even after the brain is affected
with prion, PPS is remarkably effective in prolonging the
incubation period and inhibiting PrP* formation therein,
when administered into the cerebral ventricle in cerebrally
prion-infected animal models.” Therefore the introduction
of intraventricular PPS infusion into humans has aroused
new expectations of remedy for human prion diseases.
Here, we review an ongoing clinical trial of long-term intra-
ventricular PPS infusion in Japanese patients with prion
diseases.

MATERIALS AND METHODS

Patients

This clinical trial of long-term intraventricular PPS infu-
sion was approved by the ethics committee of Fukuoka



