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Abstract. A recent study by Aviles-Olmos and colleagues suggests that 12 months of treatment with the glucagon-like peptide-1
receptor agonist exenatide improves motor and cognitive symptoms in Parkinson’s disease (PD), and that the effect persists as
long as 12 months after termination of the treatment. Due to the lack of a placebo control, one cannot exclude that the observed
differences between patients receiving daily injections of exenatide and non-treated controls are due to a placebo effect. We
discuss that large group differences in two independent functional measures remain for at least 12 months following the cessation
of exenatide treatment and that this warrants a double-blind placebo-controlled trial with exenatide in PD.

While substantial progress has been made in the
development of effective symptomatic therapies for
Parkinson’s disease (PD), no drug therapies have been
proven to slow or halt the progression of symptoms.
Several clinical trials have been undertaken at breathtakingly great financial cost, yet disease-modifying
treatments remain the most important unmet need in
PD.
Experimental research from the past decade has
highlighted the possibility that exendin-4 has multiple beneficial effects in damaged or disease-stricken
brains [1]. For example, exendin-4 has been suggested
to interact with the glucagon-like peptide-1 (GLP-1)
receptor to improve mitochondrial function, modulate neuroinflammation, increase neurogenesis, and
enhance synaptic function. In this issue, Aviles-Olmos
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and co-workers [2] report on a 24-month follow-up
of the previously published pilot study of injections
of exenatide (which contains exendin-4) as a potential
disease-modifying intervention in PD [3]. The initial
study was based on the rationale that exenatide, which
is approved for treatment of diabetes mellitus type 2, is
neuroprotective and promotes functionally beneficial
neuroplasticity in animal models of neurodegeneration
(including rodent models of PD) through one or more
of the GLP-1 receptor mediated effects mentioned
above [4]. Furthermore, exenatide has a favourable
safety profile, with only relatively mild gastrointestinal side effects (including nausea and weight loss) as
frequent adverse events [5].
The current study was designed as an open-label,
proof-of-concept, 12-month treatment in a cohort of
subjects with moderately advanced PD. Patients were
randomized to either an injectable exenatide group,
with exenatide given in addition to their regular PD
treatment, or to a control group that received only the
conventional PD treatment. Due to the high cost of
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manufacturing a placebo injection device, the control
group did not receive placebo injections. The clinical
outcome parameters included the Movement Disorders Society Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) Part III in the medications OFF state
and ON state, as well as Part I-II, cognitive outcomes as
measured by Mattis Dementia Rating Scale (DRS-2)
and the PDQ39 quality of life scale. The MDS-UPDRS
motor score was assessed on recorded video by neurologists who were blinded to the treatment assignment,
and due to this procedure it was not possible to assess
rigidity in a blinded fashion.
As reported previously, the study demonstrated significant and clinically meaningful differences between
the scores for the exenatide-treated group and the
controls for both motor and cognitive symptoms 12
months after the start of exenatide treatment. At 14
months, when the patients had been off exenatide for 2
months, the exenatide-treated and control groups still
differed from each other. The authors concluded in
the first report in 2013 that the study supported potential disease-modifying benefits of exenatide in PD, but
they also clearly acknowledged the major limitation
of the lack of a placebo arm [3]. The follow-up study,
reported in the current issue, describes data obtained at
24 months after the start of the study [2]. This followup benefits from the facts that the investigators retained
all originally enrolled participants and included the full
scope of the outcome measures collected at 12 and
14 months. The data demonstrate persistent and statistically significant benefit in the original exenatide
group versus controls in motor disability assessed by
the MDS-UPDRS Part III (medications OFF state), as
well as Part I-II, and in cognitive functions measured
by Mattis DRS-2. In the PDQ39 scale, there were no
differences between the exenatide-treated patients and
the controls at 24 months, which is in full agreement
with the findings at 12 and 14 months.
So what conclusions can one draw considering the
lack of the placebo arm in the study design? In light
of the long-term follow-up, three important points
should be discussed: symptomatic effects of exenatide,
observer bias, and placebo effects.
Does the new data set from 24 months support the
idea of a biologic effect of exenatide and compensate for the lack of the placebo arm? Importantly, the
long-term results speak strongly against a lingering
“symptomatic” effect of exenatide treatment, which
conceivably could have been present after the twomonth wash-out period reported in the first study.
Potential observer bias was addressed by the singleblinded design (motor function assessment based on

the blinded rating of videotaped MDS-UPDRS). Thus,
the main debate should focus on whether there might
be a lingering placebo effect in the exenatide group.
Specifically, could patients given daily exenatide injections for one year display a placebo response as long
as one additional year after cessation of the injections?
In the blinded rating, the size of the difference
between the groups is as high as 5.6 points (95% CI,
2.2–9.0; p = 0.002) was the MDS-UPRDS motor score,
excluding the rigidity score (not possible to rate on the
videos), in the medications OFF state. When a neurologist who knew which patients received exenatide
rated rigidity, the difference between the groups at 24
months was 8.0 points in the MDS-UPDRS part III.
These differences were stable and consistent between
the 12- and 24-month evaluation points, which argues
against a pure placebo effect. We are not aware of any
published description of a placebo effect in PD that has
been maintained for one year after patients were told
they were not on active treatment. One should also note
that while significant group differences were observed
in MDS-UPDRS part III and Mattis DRS-2 scales, the
PDQ39 scores never differed between the exenatidetreated and control groups. If the group differences in
the motor and cognitive scales were due to placebo
effects, one might have expected that there would be
equally conspicuous group differences in the patient
completed quality of life questionnaire (PDQ39).
Notwithstanding the promising nature of the results,
it has to be emphasized that placebo effects can be
highly significant and long-standing in PD. Therefore
one should not jump to premature conclusions about
the potential benefits of exenatide in PD. Multiple earlier clinical trials in PD have shown that placebo effects
can result in 50% reductions in the motor UPDRS score
and last up to 6 months from the start of the study [6].
Overall, placebo responses are more pronounced with
invasive procedures and in PD patients with advanced
disease [7]. Placebo can induce biochemical changes
in the dopamine system, as documented by positron
emission tomography and single-cell recordings in the
subthalamic nucleus neurons [8, 9]. Those observations, however, have been made in acute paradigms
lasting minutes to hours, not months or years. Taken
together, while placebo effects ought to have diminished 12 months after drug withdrawal so that the
exenatide-treated and control groups no longer differed, a lingering placebo effect cannot be excluded.
In addition, there is a novel important observation of
the “lessebo effect”, which is a negative expectation
related to receiving a placebo or no therapy, that could
have impacted the control group [10].
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A Phase II placebo-controlled study on exenatide
in PD is to be launched shortly (Clintrials.gov
NCT01971242). The current data strengthens the rationale for such a study and was likely important when
securing funding for that new Phase II placebocontrolled trial. In conclusion, the present study by
Aviles-Olmos could represent a milestone if future
controlled trials provide evidence supporting a diseasemodifying effect of exenatide and lead to a revolution
in PD therapy. Furthermore, views on the value of small
pilot trials with extended washout periods might shift,
making them more generally accepted as an alternative
when screening potential disease-modifying agents for
use against progressive neurodegenerative diseases.
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