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Multiple system atrophy (MSA) is a rapidly progressing,
fatal neurodegenerative disease of unclear etiology,
clinically characterized by parkinsonism, cerebellar
impairment, autonomous and motor dysfunctions in
any combination due to degeneration of striatonigral,
olivopontocerebellar and autonomous nervous systems
(1,2). Pathological hallmarks are fibrillary α-synuclein
(αSyn)-rich inclusions in oligodendroglia (glial cytoplasmic
inclusions/GCIs) (3) that also rarely involve astrocytes
and neurons (4). The pathogenic cascade leading to αSyn
aggregation and multisystem neurodegeneration in this
oligodendroglioneuronal synucleinopathy are unclear, but
convincing evidence suggests a “prion-like” spreading of
misfolded αSyn strains as key event of the pathogenesis
of MSA (5,6). However, the prion hypothesis of human
synucleinopathies and the question whether αSyn is a
prion or prion-like are a matter of continuing discussion
(7-9). So far no causative or disease-modifying treatments
are available and symptomatic therapies are limited (10).
Numerous randomised, placebo-controlled trials of putative
disease-modifying agents—including riluzole, minocyline,
lithium, rifampicin, fluoxetine, rasagilin, neuroprotective
MSC, EGCG, intravenous immunoglobulins (IVIg) and
others—most of them efficient in cellular or animal models
of MSA, in human patients showed no clinical effects (7,1012). Targeting the “prion-like” cell-to-cell propagation of
αSyn, immunotherapy showed decreased accumulation of
αSyn, and reduced demyelination in models of MSA (13,14),
while a combination of a single-chain antibody and antiinflammatory compounds (lenalidomide) ameliorated αSyn
accumulation, gliosis, and behavioral deficits in MBP-
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αSyn transgenic mice (15). A phase I study using specific
active immunotherapy against αSyn, in healthy volunteers
revealed favorable safety, tolerability and pharmacokinetic
parameter (16). Passive immunotherapy clinical trials
with AFFITOPE vaccine have been performed and other
clinical trials with passive immunotherap are ongoing (7).
Application of autologous mesenchymal stem cells (MSCs)
showed immunomodulation and neuroprotective effects
in trangenic mouse models of MSA (17), and intrathecal
application of human umbilical cord blood-mononuclear
cells (hUCB-MNC) in a small number of patients with
MSA was reported to have shown clinical effects without
serious complications (18), but neither clinical details nor
validation of these Chinese trials are available. A clinical
trial using intra-arterial and intravenous injection of MSCs
was reported to delay disease progression in patients with
MSA-C (19). Another phase I clinical trial of intrathecal
administration of autologous MSCs in MSA patients was
conducted by the Mayo Clinic (20).
New strategis targeting αSyn aggregation are in progress,
based on trial by the MSA Coalition (1). Inhibition of αSyn
aggregation is one of rational therapeutic interventions to target
a key pathophysiological process (21,22). The polyphenol
epigallocatechin gallate, a compound approved as dietary
supplement but possibly hepatotoxic at higher doses (23), inhibits
αSyn aggregation and reduces associated toxicity in cultures and
animal model of synucleinopathies (24). A recent randomised,
double-blind clinical trial at 12 German centers in
92 participants (47 assigned to epigallocatechine gallate,
given orally as capsules: 400 mg/day for 4 weeks increasing
to 3 doses/day for 40 weeks, and 45 to placebo) was
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performed by the PROMESA study group to investigate
the safety and efficency of the compound as a first-inclass αSyn oligomer modulator in patients with possible
or probable MSA (12). Primary outcome was the change
from baseline to week 52 in motor examination scores on
UMSAR (25). The study showed no difference in the mean
clinical changes from baseline to week 52, and, thus, was
not associated with clinically relevant disease modification
in patients with MSA compared to placebo. Furthermore,
the drug had no effect on the secondary clinical outcome
measures (i.e., clinical global impression or UMSARS
total scores). The drug was overall well tolerated but was
associated with hepatotoxic effects in some patients, and
therefore doses of more than 1.200 mg should be avoided.
However, results of an exploratory MRI sub-study in
17 patients and 15 controls suggested that epigallocatechin
gallate can slightly reduce striatal volume loss, which
might suggest its neuroprotective effects, although other
explanations cannot be excluded, e.g., modulation of
inflammatory processes or increasing water content (12).
The limitations of this PROMESA trial, discussed by the
authors, were the comparatively small numbers of patients
in some of the 12 study centers, the comparatively large
number of drop-outs (28%) and the limited observation
time (12). In addition, one should take into account
that the acurracy of the clinical diagnosis of MSA is still
unsatisfactory with a positive predictive value even in
later stages ranging from 60% to 90% (7). Similarly, most
of clinical trials failed to show positive results, probably
because of small numbers of enrolled patients and the
inevitable involvement of non-MSA patients. Despite
these caveats, exploratory evidence of the PROMESA trial
supports the assumption that αSyn oligomer formation
might be a valid target for treatment of MSA for future
trials, these should include larger numbers of patients,
longer observation periods, and larger numbers of
partizipating centers in order to enable the urgently needed
detection of disease-modifying treatment strategies.
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