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Translating new findings in the laboratory into therapies for patients is
a slow and expensive process. The development of therapies for neurode-
generative diseases is further complicated by the difficulty in determining
whether the drug truly retards the slow degenerative process or provides
only symptomatic benefit. In this issue, Aviles-Olmos et al. describe a first
in Parkinson’s disease (PD) patient study using a drug previously approved
for diabetes treatment. In addition to suggesting that the drug may indeed
be disease modifying in PD, their innovative approach suggests there may
be more rapid and inexpensive avenues for testing novel therapies in PD.

Taking new potentially disease-modifying
therapies from studies in experimental ani-
mals to the clinic in patients with chronic
neurodegenerative disorders requires a
balance between optimal trial design and
expense, and new methods are desper-
ately needed. In this issue, Aviles-Olmos
and colleagues describe a novel approach
toward exploring the potential for disease-
modifying effects in patients with Parkin-
son’s disease (PD) using a drug approved
for the treatment of type 2 diabetes (1).
They examined the drug exenatide, a glu-
cagon-like peptide-1 (GLP-1) receptor
agonist that has demonstrated promise
in several animal models of PD (2). This
work is remarkable not only because it is
an attempt to examine the effectiveness
of repurposing a drug that is already in
clinical use, but also because it represents
a cost-effective method. This is important
because the clinical research community
faces a challenge in developing proof of
concept studies in a way that gives confi-
dence to proceed to the necessary — and
markedly more costly — double-blind, pla-

cebo-controlled trials.
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Targeting the dopaminergic

pathway in PD

PD affects about 1 in 800 people, with an
average age of onset of around 65-70 years
(3). The disease typically presents with a
resting tremor, bradykinesia, and rigid-
ity. The core pathology underlying these
motor symptoms and signs is the progres-
sive degeneration of the nigrostriatal dopa-
minergic pathway. However, it is now well
recognized that the disease is much more
than this, and patients are frequently also
troubled by an array of nonmotor symp-
toms (e.g., depression, cognitive decline,
constipation, and pain), and pathological
intraneuronal protein aggregates called
Lewy bodies and Lewy neurites also develop
in a wide range of brain areas as the disease
progresses (4).

Since targeting the dopaminergic path-
way pharmacologically is of significant ben-
efit to patients, there has been great interest
in trying to restore this system in the form
of dopamine cell replacement (5), delivery
of neurotrophic factors (6, 7), or neuro-
protective drug treatment (7, 8). Because
exenatide has been shown to reduce neu-
rodegeneration in several different neuro-
toxic lesion rodent models of PD (such as
those induced by MPTP, lipopolysaccha-
ride, N-[2-chloroethyl]-N-ethyl-2-bromo-
benzylamine [DSP-4], parachloroampet-
amine [pCA], and 6-hydroxydopamine), this
agent has promise in an area of great unmet
need (9-11). As with other studies of neuro-
protective agents in animal models of PD,
exenatide has been administered in close
association with the toxin, and the treat-
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ment has been found to reduce neuronal
loss. Exactly how it mediates this effect is
still unresolved, but it might involve direct
protective effects on different monoamin-
ergic neurons (2, 9-11), increased cell pro-
liferation in the adult brain (12), or indirect
actions on inflammation (2, 9).

In a clinical setting, it is difficult to
assess whether an agent has truly rescued
dopamine neurons or simply provided
symptomatic benefit. In clinical trials with
neurotrophic factors and other potentially
neuroprotective treatments, this problem
has been tackled by imaging the nigros-
triatal dopamine pathway and using long
follow-up periods, both of which bring
substantial cost. In the case of drug ther-
apies, the use of delayed-start trials has
been advocated. In this approach, there
is a delay in the introduction of the active
agent in one arm of the study, with the aim
of determining whether subjects on the
treatment for a long period reach the same
end point as those on it for a shorter time. If
the drug provides solely symptomatic ben-
efit, all patients would be expected to reach
the same end point regardless of when the
drug was started. As an alternative to this
approach, patients may be reassessed after
a defined washout period for the active
agent at the end of the trial, with the aim
of washing away any symptomatic effects of
the drug to see whether there are any true
underlying, neuroprotective effects (13-15).

Trial design

Repurposing a drug for treating a novel dis-
ease is difficult, particularly with an inject-
able therapy. While hospital pharmacies
are capable of masking approved tablets to
look the same as a placebo tablet, this is not
possible with an injectable device. So what
does one do? How can one start to take such
therapies to clinic with the hope of seeing
an effect that merits further investigation
in the absence of a large, expensive, properly
powered double-blind, placebo-controlled
trial? Here, the investigators studied a par-
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allel group of patients that were matched
to those in the treatment arm, but did
not receive any injectable therapy (1). This
approach obviously lacks the rigor of a pla-
cebo-controlled trial, but does allow one to
draw conclusions about how the interven-
tion fares against best medical therapy in
patients with PD at a similar stage of illness.
The standard approach with any therapy
is to do a first-into-human phase I study
and then move to phase II trials to ascer-
tain whether the agent is well tolerated and
exhibits some efficacy. An approved drug
may enter the regulatory pathway later in
the process. In this trial, Aviles-Olmos et al.
demonstrated that exenatide is well toler-
ated in PD (1); given the large body of safety
data already gathered from its use in the dia-
betes population, exenatide may now per-
haps be ready for the phase III, pivotal trial
stage of testing. Phase II testing also assesses
efficacy, and in the present study, the inves-
tigators were challenged to explore whether
exenatide might modify the slowly evolving
progressive course of PD, rather than sim-
ply have some direct symptomatic effect
(1). In an effort to reduce investigator bias,
Aviles-Olmos et al. used an established pro-
cedure in which participants are videotaped
and assessed by a blinded third party (16).
In the absence of a placebo group or any
reliable peripheral measure that tracks the
pathology of PD, how could the investiga-
tors at least get some indication of whether
exenatide might have a disease-modifying
effect? Imaging the dopaminergic pathway
using F-dopa PET is extremely expensive
(approximately $9,000 per scan), but reli-
ably measures signals over a short period
of time. However, functional imaging is
not always straightforward, and interpret-
ing changes in F-dopa PET can be difficult
(15, 17, 18). Using !23I-FP-CIT SPECT
scanning may offer a cheaper, more fea-
sible approach, but it lacks the sensitivity
to detect gradual changes in the network
once the disease process has begun (19).
Aviles-Olmos and coworkers chose to
treat participants with exenatide for twelve
months, and then reassess them after a wash-
out of two months, with the assumption
that any symptomatic effects would have
been lost by the time the patient was reeval-
uated. The study team saw a sustained ben-
efit two months after the exenatide was dis-
continued, including in a number of motor
measures as well as nonmotor measures.
Notably, cognitive scores were improved by
exenatide (1). Although a sustained symp-
tomatic effect potentially could explain the
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improvement after exenatide was discontin-
ued, the observations suggest that exenatide
may truly have slowed disease progression.
However, without a placebo injectable study
arm, one cannot entirely exclude that there
was a protracted placebo effect after cessa-
tion of the drug therapy. Indeed, protracted
placebo effects have been seen in some gene
therapy trials while patients have still been
blinded (20, 21). In the present study, one
would predict that if a placebo effect played
a major role, it ought to have waned during
the final two months, when the patients
were aware that they were no longer receiving
injections of the active drug.

Conclusions and future directions
What are the conclusions that one can
draw from this study in the absence of
a placebo arm? The study clearly shows,
using a number of well-established stan-
dard measures, that the group receiving
exenatide improved over fourteen months
and that the patients not receiving the drug
declined. This could be due to an acute
treatment effect or, as discussed above, a
placebo effect (16). However, the very mild
symptomatic decline during the wash-
out period speaks more in favor of a dis-
ease-modifying effect. In short, this study
demonstrated that a drug in clinical use for
another medical condition can successfully
be tested for its disease-modifying effects
in patients with PD using standard clinical
measures, without biomarkers and without
a placebo-controlled arm, in a relatively
inexpensive way. Obviously, any results can
only be seen as providing a signal of possi-
ble efficacy that is worth pursuing further.
As with any experiment, replication is the
first step in proving that a result is true, and
a double-blind, placebo-controlled trial will
ultimately be required.

Perhaps the most important feature of
this study is that it has adopted a prag-
matic approach to the problems of taking
established drugs to new areas of therapy
in a neurodegenerative disorder and done
so with a study design that is informative
and affordable. This is critical in an envi-
ronment in which costs for drug trials have
escalated and have become a significant
hurdle. The authors are to be congratu-
lated for their efforts, although establish-
ing whether this agent truly can modify the
progression in PD will require further work.
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