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BACKGROUND
• Disrupting the feed-forward loop formed by neuroinflammation, insulin resistance, and 

oxidative stress may be an effective strategy to limit PD progression (Figure 1)1-4,7,8

• Bezisterim is an oral, blood-brain-barrier–permeable molecule that binds extracellular signal 
regulated kinase (ERK) and has anti-inflammatory and insulin-sensitizing activities via 
inhibition of inflammatory (but not homeostatic) ERK and nuclear factor kappa B (NF-κB) 
activation and tumor necrosis factor-alpha (TNF-α) signaling9

• Trimeric complexes of dopamine D2 receptor (D2R) with activated adenosine A2A receptor 
(A2AR) and metabotropic glutamate receptor type 5 (mGluR5) result in inhibition of D2R 
activity in the indirect pathway10,11 

• Bezisterim decreases microglial activation,9 which may in turn modulate A2AR-mGluR5 
signaling, thereby enhancing D2R signaling and improving motor symptoms 

• In a marmoset PD model, bezisterim was associated with improved mobility, enhanced 
levodopa activity, and decreased neuronal death in the substantia nigra; it also alleviated 
levodopa-induced dyskinesia, a side effect of long-term exposure to levodopa12

• Pro-inflammatory cytokines, particularly TNF-α, may also have a role in sleep regulation and 
fatigue in patients with PD13
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DISCLOSURES

OBJECTIVES
• To evaluate the effects of bezisterim treatment on motor and non-motor symptoms (NMS) in 

patients with carbidopa/levodopa (C/L)-treated PD experiencing motor fluctuations
• Here we report safety outcomes from the phase 2a, randomized trial (NM201)

METHODS
Study Design
• This was a phase 2a, randomized, placebo-controlled, 28-day study of 46 C/L-treated patients 

with PD to evaluate the safety, efficacy, and pharmacokinetics of adjunctive bezisterim. 
(Figure 2)

Study Population
Key inclusion criteria
• 30-80 years old
• Diagnosis of PD
• Bradykinesia and motor response to levodopa
• History of motor fluctuations + early morning OFF episodes 
• Receiving ≥300 mg of carbidopa/levodopa daily

Figure 2. Study design

Baseline characteristics and effects on motor symptoms
• Baseline characteristics are shown in Table 1
• As shown in Figure 3, bezisterim treatment was associated with superior improvements vs 

placebo on the motor examination part (Part III) of the MDS-UPDRS at the 2- and 
3-hour marks

• We noted greatest improvement in patients <70 years old (50% of the total patient population) 
– Bezisterim-treated patients <70 years old had lower Part III scores prior to medication 

administration (t=0) compared to those treated with IR C/L alone 

CONCLUSIONS

• Our data show improvement in motor symptoms with bezisterim and demonstrate 
potential intrinsic, levodopa-enhancing activity of bezisterim that is consistent with 
data from animal models

• Our data also suggest that, as an adjunctive therapy to levodopa, bezisterim may hold 
promise in ameliorating specific non-motor symptoms of PD, particularly in 
sleep/fatigue items of domain 2 of the NMSS related to fatigue/lack of energy and 
restlessness of the legs

• This study supports the need for more comprehensive exploration of bezisterim’s 
potential benefits in PD

Assessments 
• Changes in motor symptoms were evaluated using the Movement Disorder Society 

Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) Part III
• NMS of PD were evaluated using the Non-Motor Symptom Assessment Scale (NMSS) 

for PD14,15 

RESULTS
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Table 1. Baseline characteristics

Figure 3. Bezisterim had consistently greater MDS-UPDRS Part III scores than 
placebo at 2 and 3 hours post-dose

Post hoc assessment of motor symptom efficacy
• As shown in Figure 4, 30% (6/20) of patients treated with bezisterim, compared to none 

(0/19) of the placebo patients, who had a baseline of morning OFF experienced a morning 
ON state prior to receiving their morning medications on day 28 (P=0.02)

Figure 5. Significant improvement in NMSS sleep/fatigue domain score

Figure 7. Significant improvement in restless legs among patients with symptoms 
at baseline 
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BMI, body mass index; h, hour(s); IR C/L, immediate-release carbidopa/levodopa; MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale; 
y, year(s).
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Figure 1. Potential role of bezisterim in Parkinson’s disease (PD)
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Figure 4. Patients with morning “ON” state prior to receiving day 28 dose

NMS efficacy assessment
• Bezisterim was associated with significant improvement in the NMSS sleep/fatigue domain 

score compared with placebo (Figure 5)
• Bezisterim, but not placebo, was associated with significant improvements from baseline in 

fatigue symptoms in all patients and in patients with symptoms at baseline (Figure 6) 
• Bezisterim, but not placebo, was associated with a significant improvement from baseline in 

the urge to move the legs in patients with symptoms at baseline (Figure 7)
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Figure 6. Significant improvement from baseline in fatigue/lack of energy achieved 
with bezisterim but not placebo
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ERK, extracellular signal-regulated kinase; IL, interleukin; MAPK, mitogen-activated protein kinase; NF-κB, nuclear factor kappa B; TNF, tumor necrosis factor.
.

BID, twice per day; IR C/L, immediate-release carbidopa/levodopa.

MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale. 

NMSS, Non-Motor Symptom Assessment Scale; r, Pearson correlation coefficient.

CI, confidence interval; NMSS, Non-Motor Symptom Assessment Scale.

CI, confidence interval. NMSS, Non-Motor Symptom Assessment Scale.
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