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BACKGROUND
Parkinson’s disease (PD) is characterized early on by the classic motor symptom triad of
bradykinesia (slow and reduced amplitude of movement), rigidity (resistance to passive
movement), and resting tremor. In PD, motor function can be pharmacologically rescued with
activation of either or both direct and indirect dopaminergic pathways. Pharmacological
treatment such as L-Dopa provides an exogenous source of dopamine precursor.

Regarding motor symptom measurements evaluated in this study:

Movement Disorder Society’s Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) score
is the most common method of evaluating the severity of Parkinson’s disease across
behaviors, activities of daily living, motor abilities, and other complications of PD. Part III
(hereinafter motor), assesses the motor signs of PD and is administered by the investigator.

Finger tapping speed (measured by Kinesia technology) is considered to be an objective
measure of bradykinesia.

Patient diary is divided into 30-minute sections for 24 hours. Patients are asked to check one
of the following each section:

• OFF time, a period when medication has worn off and is no longer providing benefit with
regard to mobility, slowness, and stiffness;

• ON time, the time when medication is providing benefit. Classified as with or without
troublesome dyskinesia that interfere with activities of daily living; and

• ASLEEP, time spent asleep.

Objectives: To simultaneously characterize multiple motor symptom measurements - UDPRS
motor scores, finger tapping speed [root mean square (RMS) angular velocity], and patient’s
reported diary data after L-Dopa administration in Parkinson’s Disease (PD) patients (Fig. 1)

Fig. 1. Individual Plots of Finger 
Tapping Speed (RMSV), MDS 
UPDRS Motor Scores, and Patient 
Diary (ON/OFF State Time). Finger 
tapping speed (RMSV) was scaled 
to 1/10th original values for better 
reading 

Fig. 3. Visual Predictive Check (dots = observed, shaded area =  90% prediction intervals, solid line = 
simulated median)

METHODS
• L-Dopa exposure-responses from a phase 1B, randomized, subject and investigator-blind,

sponsor-open, placebo controlled, cross-over efficacy, safety, and tolerability study of a
novel compound in Parkinson’s patients

• L-Dopa, administered in the form of Sinemet during the open label period 1
• 11 subjects per protocol analysis subjects
• Simultaneously analyzed using NONMEM 7.3 [1]
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Y, observation m for motor; t for tapping from ith individual, jth time
B, baseline; Emax, maximum effects; EC50:, concentration for half Emax; Slp, slope; Ce: effect compartment  
concentration; ε, residual error
IIV, Inter-Individual Variability; RUV, Residual Unexplained Variability; CV, Coefficient of Variation
Keo, equilibrium rate constant  

RESULTS
• UPDRS motor score and finger tapping speed data were adequately described by an

inhibitory Emax and linear model (see equations and Fig. 2) with effect compartments [2],
respectively (Fig. 3).

• Unlike motor scores, baseline dependency in response was not apparent in finger tapping
speed.

• The equilibrium half-life for delay in effects was slightly shorter for motor scores than
finger tapping speed (0.74 hr vs. 1.2 hr; Table 1).

• Proportional odds model was initially applied to patient diary data with an assumption
that such data are ordered categorical with respect to L-Dopa exposure but the
description of such model to the data was inadequate.

• % off time (wake) appeared to be proportional to baseline motor scores.

Parameter Estimates 95% quantiles from bootstrap

PK CL (L/hr) 34.8 [30.7, 40.0]

Vc 86.6 [61.9, 109]

Ka (/hr) 4.36 [2.31, 27.4]

Baseline L-Dopa (mg) 1.35 [0.927, 1.62]

Motor Keo (/hr) for motor response 0.941 [0.270, 1.48]

Baseline 39.0 [29.9, 47.0]

Emax (inhibitory) 1 (fixed) -

EC50 (ng/mL) 1031 [632, 1581]

Tapping Keo (/hr) for tapping response 0.567 [0.267, 1.03]

Baseline (rms angular velocity) 165 [144, 191]

Slope (1/rms angular velocity) 0.0918 [0.053, 0.139]

Diary Slope for BASE_motor 0.771 [0.476, 0.970]

IIV CL 0.008 [0, 0.026]

Vc 0.154 [0.003, 0.268]

Ka 0.501 [0, 3.30]

Motor Baseline 0.112 [0.004, 0.334]

EC50 0.452 [0, 0.994]

Tapping Baseline 0.043 [0.005, 0.069]

Slope 0.355 [0.073, 0.73]

RUV PK (% CV) 28.6 [18.8, 34,3]

Motor 19.1 [8.23, 30.6]

Tapping 1070 [689, 1425]

%off 379 [122, 584]

CONCLUSIONS
Motor symptom measurements in PD patients were characterized with respect to L-Dopa
exposures. Although motor responses such as UDPRS motor scores and finger tapping
demonstrated exposure-related changes, patients’ report on when they feel “ON” or “OFF”
was hard to correlate or quantify with PK exposure or other motor response in this small data
set and study design.

Table  I. Model Parameter Estimates
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Fig. 2. Schematic of the model
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