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ABSTRACT: Background: Mevidalen is a selective
positive allosteric modulator (PAM) of the dopamine D1
receptor subtype.
Objective: To assess the safety and efficacy of mevidalen
for treatment of cognition in patients with Lewy body
dementia (LBD).
Methods: PRESENCE was a phase 2, 12-week study in
participants with LBD (N = 344) randomly assigned
(1:1:1:1) to daily doses of mevidalen (10, 30, or 75 mg) or
placebo. The primary outcome measure was change from
baseline on Cognitive Drug Research Continuity of Atten-
tion (CoA) composite score. Secondary outcomes included
Alzheimer’s Disease Assessment Scale-Cognitive Subscale
13 (ADAS-cog13), Movement Disorder Society-Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS), and
Alzheimer’s Disease Cooperative Study-Clinical Global
Impression of Change (ADCS-CGIC). Numerous safety
measures were collected.
Results: Mevidalen failed to meet primary or secondary
cognition endpoints. Mevidalen resulted in significant, dose-

dependent improvements of MDS-UPDRS total score (sum
of Parts I�III, 10 mg P < 0.05, 30 mg P < 0.05, 75 mg
P < 0.01, compared to placebo). The 30 mg and 75 mg
mevidalen doses significantly improved ADCS-CGIC scores
compared to placebo (minimal or better improvement: 30 mg
P < 0.01, 75 mg P < 0.01; moderate or better improvement:
30 mg P < 0.05, 75 mg P < 0.001). Increases in blood pres-
sure, adverse events, and cardiovascular serious adverse
events were most pronounced at the 75 mg dose.
Conclusions: Mevidalen harnesses a novel mechanism of
action that improves motor symptoms associated with
LBD on top of standard of care while improving or not
worsening non-motor symptoms associated with traditional
dopaminergic therapy. © 2021 The Authors. Movement
Disorders published by Wiley Periodicals LLC on behalf of
International Parkinson and Movement Disorder Society
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Lewy body dementia (LBD), including both Parkinson’s
disease dementia (PDD) and dementia with Lewy bodies
(DLB), is the second most common neurodegenerative

dementia after Alzheimer’s disease (AD).1 Intraneuronal
inclusions of Lewy bodies throughout subcortical and cor-
tical brain regions, containing primarily misfolded and
aggregated α-synuclein, are histopathological hallmarks
of LBD.2

Although once considered as two separate entities, the
constellation of supportive pathological, clinical, imaging,
and neurochemical data suggests PDD and DLB fall
within a spectrum of the same disease.3-7 They share neu-
roimaging characteristics with overlapping patterns of
atrophy, glucose utilization, and neurotransmitter changes
(cortical cholinergic deficits8 and striatal/cortical dopami-
nergic deficits9). Lewy body formation and propagation is
accompanied by progressive neurodegeneration, particu-
larly affecting the dopaminergic and cholinergic neu-
rons9-11 leading to overlap of the motor and cognitive
impairments in PDD and DLB. Progressive executive dys-
function and visual–spatial abnormalities are also present
in both PDD and DLB, but episodic memory remains
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relatively intact early in the disease process.12 In addition,
non-motor features are similar for both PDD and LBD
and include rapid eye movement (REM) sleep behavior
disorder, hyposmia, prominent visual hallucinations, fluc-
tuations in arousal and hypersomnolence, autonomic dys-
function, and depression/anxiety.9

LBD is a multifaceted disease with core motor and non-
motor features often resulting in polypharmacy balancing
symptomatic efficacy with medication side effects. The use
of standard dopaminergic therapies is limited by non-
motor complications often resulting in under-treatment of
motor symptoms,13,14 while rivastigmine remains the only
medication approved in the United States (US) to treat cog-
nitive impairment in PDD.15 Additionally, use of medica-
tions to treat somnolence/fatigue, psychosis, cognition, and
orthostatic hypotension may compound the side effect
burden.13,14

Mevidalen (LY3154207) represents a novel mechanism,
a selective positive allosteric modulator (PAM) of the dopa-
mine D1 receptor subtype (D1PAM).16 It acts by increasing
D1 receptor tone and its affinity for dopamine, thus ampli-
fying the response to dopamine when and where it is
released.17 D1 agonists activate all D1 receptors they have
access to, for the entire duration they are present, and often
show bell-shaped, dose�response relationships due to
overstimulation at high doses and the tendency for toler-
ance development.18-20 In contrast mevidalen, by potentiat-
ing the response to the remaining brain dopamine
(or administered levodopa), would be subject to normal
feedback control and have a lower propensity for
overstimulation. Mevidalen has the potential to improve
cognitive performance through enhancing frontal dopami-
nergic neurotransmission, activation of cortical neurons,
enhancing synaptic plasticity, and D1-mediated enhanced
acetylcholine release.17 Other potential effects observed in
preclinical and phase 1 trials of mevidalen such as reduced
daytime sleepiness, enhanced motor function, improved
mood, and goal-directed behaviors leading to reduced apa-
thy (via activation of cortical and striatal D1 receptors)
would also be beneficial in LBD.17,21

The aim of this phase 2 proof-of-concept study
(PRESENCE; NCT03305809) was to assess the safety
and efficacy of mevidalen in patients with mild-
to-moderate LBD (PDD or DLB) compared with placebo.
The primary objective was to test the hypothesis that treat-
ment with mevidalen administered for 12 weeks at 10, 30,
or 75 mg daily would result in a significant improvement
in cognition. Secondary objectives aimed to assess the
impact of mevidalen treatment on the motor and non-
motor aspects of LBD.

Patients and Methods
Patient Population and Trial Design

PRESENCE (NCT03305809; ClinicalTrials.gov) was a
multicenter, randomized, double-blind, parallel-group,

placebo-controlled, fixed-dosage, phase 2 trial assessing the
safety and efficacy of mevidalen (LY3154207) in partici-
pants withmild-to-moderate dementia associatedwith LBD
(PDD and DLB). PRESENCE was initiated on November
9, 2017 and the last patient visit was on July 10, 2020. The
study included a screening period of 7 to 14 days (visit 1–2),
a pretreatment period of ≥11 days and ≤17 days (visit 2–3),
a 12-week treatment period (visits 3–11), and a 14-day
safety follow-up period that included a 2-week follow-up
visit (visit 12). An amendment (b) was introduced to the
protocol after approximately half of the participants were
enrolled to explicitly include individuals who met criteria
for DLB,22 to add a telephone visit (at visit 11 + 2 days),
and to assess potential withdrawal symptoms.
Individuals aged 40–85 years with dementia (defined

by a decline in cognition associated with functional
impairment and with a Montreal Cognitive Assessment
[MoCA] score of 10–23 [inclusive]) were enrolled.23

Prospective participants were also required to meet the
Movement Disorder Society-Unified Parkinson’s Dis-
ease Rating Scale (MDS-UPDRS) diagnostic criteria for
PD24 or (after amendment b) McKeith criteria for
DLB22 with a modified Hoehn and Yahr (H&Y) stage of
0–4.25 Participants being treated with anti-parkinsonian
agents, cognitive medications, antidepressant medications,
or allowable antipsychotic medications were required to be
on stable dosage for at least 3 weeks prior to screening, and
to remain on stable dosage throughout the study. Finally,
participants were required to have the support of a reliable
study partner. Participants with a recent history of cardiac
or cerebrovascular disease, on concomitant CYP3A4 inhib-
itors or inducers, or with elevated blood pressure (BP) at
screening were excluded. Eligible participants were ran-
domly assigned 1:1:1:1 to receive either orally administered
mevidalen (10, 30, or 75 mg) or placebo once daily for a
period of 12 weeks.

Oversight
The study was conducted at 77 sites in the US, Canada,

and Puerto Rico. The trial received approval from the rel-
evant ethics committees and participants provided writ-
ten informed consent for study participation. The study
was conducted in accordance with the Declaration of
Helsinki and the Council for International Organizations
of Medical Sciences International Ethical Guidelines. The
sponsor held regularly scheduled trial level safety reviews
on blinded data. An internal assessment committee (IAC)
held unblinded safety data reviews to ensure the continu-
ing safety of enrolled participants.

Clinical Outcome Assessments
Efficacy

Cognition. The primary objective was to assess the
effect of mevidalen on cognition, as measured by the
change in the Continuity of Attention (CoA) composite
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score of the Cognitive Drug Research-Computerized
Cognition Battery (CDR-CCB) from baseline to week
12.26 The CoA component of the CDR-CCB was
selected as the primary endpoint for this study as it
measures attention and executive function, domains rel-
evant to LBD and associated with frontostriatal D1
activity; is resistant to learning and confounding motor
effects; and has demonstrated significant treatment
effects in prior LBD trials.27,28 A higher CoA score indi-
cates better cognition on this scale. A secondary cogni-
tive objective was to assess the effect of mevidalen on the
13-item Alzheimer’s Disease Assessment Scale-Cognitive
Subscale 13 (ADAS-Cog13) score. The ADAS-Cog13 is
composed of the original 11-item ADAS-Cog, which
measures memory, language, and praxis29 but addition-
ally includes Delayed Recall (episodic memory) and
Number Cancellation (attention) items that have been
shown as reliable and sensitive measures for assessing a
wide range of dementia severity.30 A higher ADAS-Cog13
score indicates greater cognitive impairment. Cognitive
tests were performed in the practically defined ON state.
This was defined as best motor function or 1 hour after
last dose of levodopa.

Other Secondary Objectives. Effect of mevidalen
on PD severity was evaluated using the MDS-UPDRS.31

The scale is composed of four parts: MDS-UPDRS Part
I (non-motor aspects of experiences of daily living)
assesses a wide spectrum of non-motor symptoms of
PD, Part II (motor aspects of experience of daily living),
Part III (motor examination), and Part IV (motor com-
plications) used to assess the impact of treatment on
motor complications (dyskinesias and motor fluctua-
tions). The MDS-UPDRS III was operationalized to be
performed in the practically defined ON state (defined
earlier). The MDS-UPDRS total score is a sum of
Parts I, II, and III. A higher score indicates greater
severity or impairment.
Global efficacy was evaluated using the Alzheimer’s

Disease Cooperative Study-Clinical Global Impression
of Change (ADCS-CGIC). This is a seven-point, cate-
gorical scale that provides a single global rating of
change from baseline32 and includes a baseline inter-
view to set subject-specific probes for the follow-up
assessments. A score of 1 indicates marked improve-
ment; 2, moderate improvement; 3, minimal improve-
ment; 4, no change; 5, minimal worsening; 6, moderate
worsening; and 7, marked worsening.
The effect of mevidalen on daytime sleepiness was

evaluated using the Epworth Sleepiness Scale (ESS), a
widely used scale in the field of sleep medicine as a sub-
jective measure of a subject’s sleepiness. It is an eight-
item questionnaire that measures one’s chances of
‘dozing off’ in different daytime situations over the past
week. Scores range from 0 to 24, with scores ≥10 indi-
cating excessive daytime sleepiness.33

Safety

Safety outcomes included assessments of reported
adverse events (AEs), clinical laboratory tests, vital
signs (including 6–8 hour in-clinic BP and pulse rate
[PR] monitoring), electrocardiograms, Columbia Sui-
cide Severity Rating Scale, physical and neurological
examinations, Questionnaire for Impulsive-Compulsive
Disorders in Parkinson’s Disease (QUIP), and physical
withdrawal symptoms.

Determination of Sample Size and Statistical
Analysis

Positive outcome of the study was predefined as pos-
terior probability of >0.67 that the effect size of the
improvement of mevidalen over placebo on the CDR-
CoA scale was ≥0.2 points. If the true effect size for
mevidalen relative to placebo on the CoA was 0.4, with
the sample size of 344, there would be >80% probabil-
ity of passing this criterion.
Participants were randomly assigned, in a blinded

fashion, to one of the four treatments arms (placebo,
LY3154207 10 mg, LY3154207 30 mg, LY3154207
75 mg) in a 1:1:1:1 ratio using a minimization proce-
dure in order to balance for investigator, site, and cur-
rent use of acetylcholinesterase inhibitors (AChEIs)
(Yes, No) using an interactive web-response system.
Unless otherwise specified, all efficacy analyses were

conducted on the evaluable patient population (EPP).
EPP included all data from all randomly assigned par-
ticipants who received at least one dose of study drug
and had the baseline efficacy assessment and at least
one post-dose efficacy assessment. Following reports of
four vascular-related serious adverse events (SAEs),
occurring proximally to the initiation of the 75 mg
mevidalen dose, and in conjunction with data from
prior IAC reviews, the IAC recommended discontinuing
the 75 mg dose group. The study was fully enrolled at
the time of this decision, therefore all participants
remaining in the study and randomly assigned to the
75 mg dose (14 participants at 13 sites) were prema-
turely discontinued from the study. No changes to the
other doses, study conduct, or safety monitoring were
made. The 14 participants who discontinued in the
75 mg mevidalen group were not included in the effi-
cacy analyses but were included in the safety analyses.
The primary and secondary efficacy analyses utilized a
Bayesian mixed model repeated measures (MMRM)
model. The MMRM model accounted for longitudinal
data assessed throughout the study, after 1, 2, 4, 6,
8, 10, and 12 weeks of dosing. No adjustments were
made for multiple comparisons.
Safety analyses were conducted on all participants

who received at least one dose of mevidalen or placebo.
Change in BP and PR from baseline up to week 12 were
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analyzed by an MMRM model with baseline value,
treatment, and the relevant interaction terms.

Results
Trial Population and Baseline Characteristics
Of the 640 participants screened for inclusion in the trial,

344 participants were randomly assigned to receive

mevidalen or placebo. The single most common reason for
screen failure was out of range MoCA score, with most
excluded patients recording scores that were above the
allowable range. Participant allocation and flow through
the trial are shown in Figure 1. The baseline demographic
and clinical characteristics of these 344 participants are
well-balanced and shown in Table 1, although there was an
imbalance of participants enrolled with a diagnosis for
PDDor LBD, both overall and across treatment arms.

Assessed for eligibilty (N = 640)

Excluded (N = 296, 46.3%):
Screen failure (N = 249, 84.1%)
Withdrawal prior to randomiza�on (N = 47, 15.9%)

Randomized (N = 344, 53.8%)

Placebo (N = 86) 10 mg mevidalen (N = 86) 30 mg mevidalen (N = 85) 75 mg mevidalen (N = 87)

Early discon�nua�on 
(N = 10, 11.6%)

Terminated by sponsor (N = 0)
Adverse event (N = 5)
Par�cipant withdrawal (N = 2)
Physician decision (N = 0)
Protocol Devia�on (N = 1)
Lost to follow up (N = 1)
Death (N = 0)
Progressive disease (N = 0)
Caregiver decision (N = 0)
Other (N = 1)

Completed (N = 76, 88.4%) Completed (N = 78, 90.7%) Completed (N = 66, 77.6%) Completed (N = 56, 64.4%)

Early discon�nua�on 
(N = 8, 9.3%)

Terminated by sponsor (N = 0)
Adverse event (N = 2)
Par�cipant withdrawal (N = 4)
Physician decision (N = 0)
Protocol Devia�on (N = 0)
Lost to follow up (N = 2)
Death (N = 0)
Progressive disease (N = 0)
Caregiver decision (N = 0)
Other (N = 0)

Early discon�nua�on 
(N = 19, 22.4%)

Terminated by sponsor (N = 0)
Adverse event (N = 6)
Par�cipant withdrawal (N = 5)
Physician decision (N = 2)
Protocol Devia�on (N = 2)
Lost to follow up (N = 0)
Death (N = 1)
Progressive disease (N = 1)
Caregiver decision (N = 1)
Other (N = 1)

Early discon�nua�on‡ 
(N = 31, 35.6%)

Terminated by sponsor (N = 11)
Adverse event (N = 6)
Par�cipant withdrawal (N = 4)
Physician decision (N = 4)
Protocol Devia�on (N = 3)
Lost to follow up (N = 0)
Death (N = 1)
Progressive disease (N = 0)
Caregiver decision (N = 1)
Other (N = 1)

‡ 14 par�cipants were discon�nued from the 75 mg mevidalen dose group due to recommeda�on from IAC based on safety concerns. The 14 
par�cipants were categorized as: 11 in terminated by sponsor, 1 in other, 1 in adverse event and 1 in physician decision.

FIG. 1. Enrollment, randomization, and treatment completion in PRESENCE. Abbreviation: N, number of participants.
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Cognitive Outcomes
The primary efficacy endpoint of change in the CoA com-

posite score of the CDR-CCB from baseline toweek 12was
not met for any of the three doses of mevidalen (10, 30, and
75 mg) relative to placebo (Fig. 2A). The secondary cogni-
tive outcome, ADAS-cog13 scale change from baseline to
week 12, did not show any statistically significant differ-
ences (P > 0.05) between mevidalen (10, 30, and 75 mg)
and placebo (Fig. 2B). The difference from placebo in
change from baseline for mevidalen in CDR-CoA was
+0.15 for 10 mg (95% CI �1.206, 1.496), +0.96 for
30 mg (95% CI �0.448, 2.362), and +0.26 for 75 mg
(95% CI �1.310, 1.801). The difference from placebo in

change from baseline for mevidalen for ADAS-cog13 was
�1.11 for 10 mg (95% CI �2.34, 1.54), �1.42 for 30 mg
(95% CI �2.70, 1.28), and �1.59 for 75 mg (95% CI
�2.98, 1.21). In addition, there was no statistically signifi-
cant difference between the groups at any time point during
mevidalen treatment in either CDR-CoA or ADAS-cog13.

Other Secondary Efficacy Outcomes
In addition to cognition, PRESENCE was designed to

evaluate the effect of mevidalen on other clinical features
relevant to LBD, including motor function and non-motor
symptoms (wakefulness, mood, apathy, etc.). Mevidalen
(10, 30, and 75 mg, compared to placebo) resulted in a

TABLE 1 Characteristics of participants at baseline

Baseline demographics
Placebo
(N = 86)

10 mg
LY3154207
(N = 86)

30 mg
LY3154207
(N = 85)

75 mg
LY3154207
(N = 87)

Overall
(N = 344)

Male, % 81.4 84.9 82.4 82.8 82.8

Age, mean 73.1 72.5 71.9 73.0 72.6

White, % 91.9 94.2 95.3 97.7 94.8

AChEI use, % 44.2 39.5 44.7 41.4 42.4

DLB, % 50.6 38.1 36.6 26.2 37.8*

PDD, % 49.4 61.9 63.4 73.8 62.2*

Concomitant PD therapy
use, %

83.7 86.0 83.5 89.7 85.8

LEDD (mg), mean 621.2 610.1 606.9 677.8 629.5

MoCA
Total score, %

Mild17-23 68.6 69.8 80.0 69.0 71.8

Moderate10-16 31.4 30.2 20.0 31.0 28.2

Clinical characteristics,
mean (SD)

CDR-CoA 28.15 (7.23) 28.84 (7.50) 28.81 (12.15) 28.98 (6.19) 28.70 (8.53)

ADAS-cog13 27.52 (8.67) 27.77 (11.22) 25.07 (9.42) 26.24 (10.32) 26.65 (9.97)

MDS-UPDRS

Total 61.77 (24.57) 63.33 (25.19) 64.10 (24.15) 69.44 (23.47) 64.70 (24.41)

Part I 12.45 (6.04) 13.03 (6.32) 13.06 (6.34) 13.00 (4.84) 12.89 (5.89)

Part II 15.92 (9.12) 14.66 (8.39) 15.26 (8.05) 16.78 (7.96) 15.66 (8.39)

Part III 33.14 (14.68) 35.85 (15.72) 35.58 (14.71) 39.35 (15.11) 36.02 (15.16)

ESS 10.88 (5.68) 9.53 (4.82) 9.32 (4.91) 10.17 (5.83) 9.98 (5.35)

MoCA total 18.02 (3.54) 18.19 (3.21) 18.80 (3.00) 17.89 (3.85) 18.22 (3.42)

Modified H&Y 2.53 (0.75) 2.42 (0.67) 2.51 (0.67) 2.56 (0.80) 2.51 (0.72)

*P < 0.05.
Abbreviations: N, number of participants; AChEI, acetylcholinesterase inhibitor; DLB, dementia with Lewy bodies; PDD, Parkinson’s disease dementia; PD, Parkinson disease;
LEDD, levodopa equivalent daily dose; MoCA, Montreal Cognitive Assessment; SD, standard deviation; CDR-CoA, Cognitive Drug Research-Continuity of Attention com-
posite score; ADAS-cog13, Alzheimer’s Disease Assessment Scale-Cognitive Subscale 13; MDS-UPDRS, Movement Disorder Society-Unified Parkinson Disease Rating Scale;
ESS, Epworth Sleepiness Scale; H&Y, Hoehn and Yahr.
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FIG. 2. Cognitive outcomes using Cognitive Drug Research-Continuity of Attention (CDR-CoA) and Alzheimer’s Disease Assessment Scale-Cognitive
Subscale 13 (ADAS-cog13). CDR-CoA (A) was the primary endpoint, while ADAS-cog13 (B) was a key secondary endpoint in the PRESENCE trial.
P values between treatment groups were non-significant and are not shown. N numbers per group are shown below the associated time point. Abbre-
viations: LS, least squares; N, number of participants.
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significant improvement of MDS-UPDRS total score (sum
of Parts I�III) (Fig. 3A) and inMDS-UPDRS Part I (Fig. 3B)
from baseline to week 12. The 30 mg and 75 mgmevidalen

doses also showed statistically significant improvements in
MDS-UPDRS Part II (Fig. 3C), while only 75 mgmevidalen
showed a significant improvement in MDS-UPDRS Part III
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(Fig. 3D). Detailed analyses of the MDS-UPDRS subscales
are shown in Figure S1. Of note, mevidalen treatment
resulted in significant changes from baseline in items rele-
vant for LBD including reductions in fatigue (P < 0.05 for
10 mg, P < 0.01 for 30 mg, and P < 0.05 for 75 mg); hallu-
cinations and psychosis (P < 0.01 for 75 mg); daytime
sleepiness (P < 0.05 for 10 mg, P < 0.01 for 30 mg, and
P < 0.001 for 75 mg); and increase in time spent with dyski-
nesia (P < 0.01 for 75 mg).
When assessing improvement from baseline to week

12 in global functioning relative to placebo, the higher
doses of mevidalen (30 mg and 75 mg) resulted in a statis-
tically significant improvement in the ADCS-CGIC score
compared to placebo (minimal or better improvement:
30 mg P < 0.01, 75 mg P < 0.01; moderate or better
improvement: 30 mg P < 0.05, 75 mg P < 0.001).
Improvement in the ADCS-CGIC score was not signifi-
cant with 10 mg mevidalen treatment (Fig. 3E). Treat-
ment with 75 mg mevidalen resulted in a significant
improvement from baseline to week 12 compared to pla-
cebo (P < 0.05) in daytime sleepiness as measured by the
ESS. Improvement in the ESS score was not significant
with 10 mg or 30 mg mevidalen treatment (Fig. S2).

Safety and Summary of Adverse Events
Table 2 summarizes SAEs and TEAEs. Two deaths

occurred during the study, one due to septic shock and

considered by the investigator as unrelated to study
treatment (30 mg mevidalen group) and the other cause
was unknown but was considered by the investigator as
related to study treatment (75 mg mevidalen group). A
total of 21 (6.1%) participants in PRESENCE experi-
enced at least one SAE with 47.6% of these occurring
in the 75 mg group. Reports from four participants
with vascular-related SAEs, occurring in close temporal
proximity to initiation of the 75 mg mevidalen dose,
led the IAC to recommend discontinuing the 75 mg
mevidalen group. The SAEs reported by these partici-
pants included congestive heart failure, hypertension,
stroke, and hypertensive encephalopathy. A total of
214 participants (62.2%) in PRESENCE had at least
one treatment-emergent adverse event (TEAE) across all
groups with a significant number of these occurring in
the treatment groups (P < 0.05), and 74.7% of the
75 mg mevidalen group experiencing a TEAE
(P < 0.01). The most common TEAE was falls, occur-
ring in 10.2% of the total participants, with the highest
proportion of these occurring in the 10 mg and 75 mg
mevidalen groups (14.0% and 13.8%, respectively).
There was an overall statistically significant incidence
of fatigue (P < 0.05), headache (P < 0.05), and vomiting
(P < 0.05) in treatment groups versus placebo, while
incidence of headache also increased in the 30 mg
mevidalen group (P < 0.05) in comparison to other

TABLE 2 Summary of safety outcomes/adverse events in PRESENCE

Event, N (%)
Placebo
(N = 86)

10 mg
LY3154207
(N = 86)

30 mg
LY3154207
(N = 85)

75 mg
LY3154207
(N = 87)

Overall
(N = 344)

Deaths 0 (0.0) 0 (0.0) 1 (1.2) 1 (1.1) 2 (0.6)

SAEs 3 (3.5) 5 (5.8) 3 (3.5) 10 (11.5) 21 (6.1)

Participants with ≥1 TEAE 44 (51.2) 50 (58.1) 55 (64.7) 65 (74.7)** 214 (62.2)*

TEAEs occurring in at least 5% of
participants, N (%)

Falls 4 (4.7) 12 (14.0) 7 (8.2) 12 (13.8) 35 (10.2)

Dizziness 4 (4.7) 4 (4.7) 6 (7.1) 10 (11.5) 24 (7.0)

Nausea 3 (3.5) 2 (2.3) 7 (8.2) 8 (9.2) 20 (5.8)

Hallucination 4 (4.7) 2 (2.3) 5 (5.9) 9 (10.3) 20 (5.8)

Fatigue 4 (4.7) 2 (2.3) 1 (1.2) 9 (10.3) 16 (4.7)*

Headache 1 (1.2) 2 (2.3) 8 (9.4)* 7 (8.0) 18 (5.2)*

Dyskinesia 2 (2.3) 2 (2.3) 3 (3.5) 5 (5.7) 12 (3.5)

Vomiting 3 (3.5) 0 (0.0) 2 (2.4) 7 (8.0) 12 (3.5)*

Insomnia 0 (0.0) 4 (4.7) 4 (4.7) 5 (5.7) 13 (3.8)

Diarrhea 1 (1.2) 2 (2.3) 5 (5.9) 2 (2.3) 10 (2.9)

Safety analysis included the 14 participants that were discontinued due to sponsor decision. Figures in bold type denote statistical significance.
*P < 0.05.
**P < 0.01.
Abbreviations: N, number of participants; SAE, serious adverse event; TEAE, treatment-emergent adverse event.
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treatment groups. Assessment for impulse control disor-
der symptoms was performed using QUIP for the dura-
tion of the study and no effect of mevidalen treatment
was observed. Mevidalen treatment (75 mg) demon-
strated persistent relative increases in systolic BP over
12 weeks (average increase of 5.67 � 1.92 mmHg com-
pared to baseline) (Fig. S3A) with minimal effects in
diastolic BP (average increase of 1.24 � 1.14 mmHg
compared to baseline) (Fig. S3B). Additionally, an acute
increase in PR was associated with the 75 mg
mevidalen dose, which accommodated over the
12-week treatment period (Fig. S3C).

Discussion

In this phase 2 trial, mevidalen failed to demonstrate
cognitive efficacy in mild-to-moderate LBD. Despite
this, mevidalen treatment resulted in robust global
improvement as measured by the ADCS-CGIC, a key
secondary outcome that is often used as a registration
co-primary endpoint in therapeutic trials in dementia.
This robust global improvement appears to be driven
by improvements in secondary measures of motor and
non-motor function relevant to individuals with LBD.
Preclinical and phase 1 data predicted that mevidalen

treatment could yield improvements in cognition;17,21

however, we found that mevidalen failed to improve
cognition in the CDR-CoA and ADAS-cog13 scales.
There are several possible explanations for this lack of
effect in these cognitive assessments. First, the treatment
duration of 12 weeks may have been too short to fully
capture any cognitive changes associated with treat-
ment. The study aimed to enroll mild and moderate
dementia but ended up highly weighted toward a mild
population (although there was no imbalance among
treatment arms) as indicated by baseline scores of
MoCA, ADAS-cog13, and CDR-CoA. In particular, the
average baseline CDR-CoA score was near the scale’s
ceiling, reducing the ability to detect a treatment effect
on this primary outcome measure. This ceiling effect
was also perhaps in part due to the wide usage of
AChEIs. Therefore, it is conceivable that a treated
patient who is having benefit with an AChEI may not
demonstrate improvement on the scale at the early
12-week cognitive endpoint. Additionally, a placebo
response at the 12-week time point on the ADAS-cog13
blunted the statistical effect of numerical improvement
seen at the higher dose groups and may have shown
greater separation if assessed after a longer treatment
duration as one would anticipate worsening of cogni-
tion in the placebo group.
Despite the lack of cognitive benefit and consistent

with the mechanism of action and preclinical and phase
1 data, mevidalen demonstrated significant and clini-
cally meaningful benefits on parkinsonism as measured

by the MDS-UPDRS. Dose-dependent and clinically
meaningful improvements in the MDS-UPDRS Part II
(motor experiences of daily living) and Part III (motor
examination) were seen, despite being in addition to
stable doses of dopaminergic therapy to treat these
symptoms. Consistent with other dopaminergic thera-
pies, improvements were seen primarily in rigidity and
bradykinesia domains with minimal benefit on tremor,
suggesting that the motor benefit is being driven by
dopaminergic stimulation and is not a non-specific acti-
vating effect. In addition, dose-dependent worsening of
dyskinesias was anticipated and consistent with a dopa-
minergic mechanism. Finally, the benefit on motor
experiences of daily living supports that this motoric
benefit resulted in functional benefit in activities of daily
living.
Unlike traditional dopaminergic therapies that often

worsen non-motor symptoms, mevidalen demonstrated
statistically significant efficacy on MDS-UPDRS Part I-
non-motor experiences of daily living. Item analysis
demonstrated that this benefit was largely driven by
improvements in somnolence and fatigue, symptoms
that are often difficult to treat and exacerbated by tradi-
tional dopaminergic therapies. These findings were con-
sistent with its mechanism of action and both
preclinical and phase 1 data.17,21,34 Excessive daytime
sleepiness affects up to 80% of LBD patients while
fatigue affects 50% of patients with PD with increasing
prevalence with cognitive impairment. Neither of these
disabling non-motor symptoms have effective treat-
ments.22,35-37 In addition, there was evidence of possi-
ble dose-dependent improvements in hallucinations,
despite the propensity of traditional dopaminergic ther-
apy to exacerbate psychosis in LBD.13 Mevidalen treat-
ment therefore improves motor function in LBD on top
of stable treatment while improving or not worsening
commonly reported non-motor complications of cur-
rent therapies.38

LBD is a multidimensional disease defined not only
by the presence of dementia but by a range of core
motor and non-motor symptoms. These symptoms are
difficult to address as treatment of one symptom often
results in worsening of other symptoms (eg, improved
motor symptoms with dopaminergic therapy worsens
psychosis and/or somnolence).13 The wide-ranging
symptoms, coupled with a high propensity for side
effects, contributes to difficulty in disease manage-
ment.13,14,39 Mevidalen, as a D1PAM, harnesses a
novel mechanism of action for the treatment of LBD
that unlike existing dopaminergic therapies has the
potential to address both motor and non-motor symp-
toms relevant to LBD with a single therapy. Taken
together, the motor and non-motor benefits reflect a
unique therapeutic profile for the symptomatic treat-
ment of LBD. This multidimensional benefit appears to
be clinically meaningful given the global improvement

Movement Disorders, Vol. 37, No. 3, 2022 521

S A F E T Y A N D E F F I C A C Y O F M E V I D A L E N I N L E W Y B O D Y D E M E N T I A



on the ADCS-CGIC that while difficult to compare
directly, somewhat exceeds the effects seen with a
single-dimensional treatment such as rivastigmine for
cognition in PDD.15

The PRESENCE trial confirmed the safety signal
observed in preclinical and phase 1 studies with a dose-
dependent increase in BP and PR with initial dosing.17,21

These BP and PR effects tended to accommodate over
time; however, the accommodation was only partial at
the 75 mg dose while lower doses did not differentiate
from placebo with regard to BP and PR over 12 weeks.
Even small persistent increases in BP over time have the
potential to increase the risk of cardiovascular and cere-
brovascular events which may limit the usefulness of the
75 mg dose in patients whose underlying medical condi-
tion might be compromised by increases in BP.40 In addi-
tion, AE and SAE were more common at the 75 mg dose
and tended to occur within 1 week of initiating therapy,
suggesting that there may be an acute intolerance to high
doses. This was consistent with the cardiovascular SAEs
that occurred proximal to initiating dosing and led to the
termination of the 75 mg dose. Future studies may need
to explore dose titration as a strategy to mitigate the acute
BP and PR effects and acute intolerability at higher doses,
while evaluating doses between 30 mg and 75 mg may
allow for identifying a dose that balances safety and
efficacy.

Limitations
There were some limitations to the PRESENCE trial.

First, the study was ongoing when the World Health
Organization declared a pandemic secondary to
COVID-19, resulting in alternative methods of collect-
ing key efficacy and safety data for a subset of partici-
pants enrolled at that time. Most participants were able
to complete the study despite COVID-19 restrictions.
Sensitivity analyses with COVID-impacted participant
data censored did not demonstrate any impact on the
overall study conclusions. Second, there was an imbal-
ance of participants enrolled with a diagnosis for PDD
or LBD, both overall and across treatment arms. While
both are considered to fall into the over-arching LBD
population,3-7 the imbalance across treatment arms was
most notable in the placebo and 75 mg mevidalen treat-
ment arms. Although the study was not powered to
detect statistical differences in treatment effects in PDD
versus DLB or within these subgroups, post hoc ana-
lyses did not suggest incongruence of response between
PDD and DLB across primary and secondary outcome
measures and no clear safety differences were identified.
In addition, the population enrolled had significant
motor impairment and most were treated with anti-PD
therapies. It is unclear if the efficacy seen in PRESENCE
would translate to a population with less motor impair-
ment or concomitant PD therapy use, as is more

common in early DLB but not PDD. The 12-week study
duration was selected to align with available preclinical
toxicology coverage at the time of study initiation and
may have limited the ability to see differentiation from
placebo on cognitive outcomes and to determine the
persistence of benefit. Future studies will likely require
longer duration treatment. Another limitation in terms
of statistical analysis was that no adjustments were
made for multiple comparisons which should be taken
into account when interpreting the data and associated
results. Finally, it appears that the primary cognitive
outcome measure in the study lacked sufficient dynamic
range to detect a treatment effect in the enrolled popu-
lation; however, sensitivity analyses excluding those
participants at the ceiling did not change the primary
conclusion.

Conclusions

Treatment with mevidalen in patients with LBD did
not improve cognition; however, future studies follow-
ing participants for longer duration and using the
ADAS-cog13 may be useful in identifying a possible
cognitive benefit. A significant safety signal at the
75 mg mevidalen dose led to the termination of this
dose during the trial and may limit its utility. Future
studies investigating mevidalen for the treatment of
LBD should explore safety mitigation strategies such as
dose titration and exploring doses between 30 mg and
75 mg to provide a more favorable benefit–risk ratio.
The novel mechanism of mevidalen, and its potential to
address motor and non-motor symptoms relevant to
LBD, differentiates it from traditional dopaminergic
therapy and warrants further investigation of this
unique therapeutic approach in an otherwise challeng-
ing disease.
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