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Abstract

Levodopa (L-Dopa) is currently the most widely accepted drug for Does an increase in k, yield the decrease in T__, and increase Murata and Kanazawa (1997) 1
treating Parkinson's Disease. Improving our understanding of the in C__ observed in Murata and Kanazawa’s 1997 cohort hypothesized that the observed O A
pharmacokinetics of L-Dopa and factors that influence these dynamics is dv? increase in the C....and decrease in
important for improving treatment efficacy. Murata and Kanazawa (1997) study:: T ..,and T,, of Qgﬁy-onset patients

max? H

conduct a cohort study to assess the effect of chronic L-Dopa therapy
pharmacokinetics. It was concluded that the maximum blood
concentration (C,.,) was higher in the long-term than after acute
exposure. Furthermore, it was observed that the half-life of L-Dopa (T,,)
and the time to maximum concentration (T,.,,,) were lower in patients

(i.,e. patients on long-term L-Dopa N~
therapy) were a result of changes in I

the absorption of L-Dopa (k,);
specifically, an acceleration of the I H
drug absorption rate into the blood

Results

Who have been receIVIng L-Dopa therapy for d prOIonged perIOd Of tlme Table 1. - Summary Of the Different Rates Of Aka Over 15 Fig. 1 - Patient 1 is our constant control: from the gut HO \**
Murata and Kanazawa then hypothesized that this was due to an Years for the Seven Pseudo-patients in this model T oo |
increase in the rate of drug absorption (k). The aim of this study is to l,?ﬁ In testing this hypothesis, the O

Patient Simulated trend of k’ rate over 15 years

test this hypothesis by applying a mathematical model of C__, and T __, computational runs performed on a

to test the outcome Of Varying Va|ueS Of ka dClross a 15 year Span. The LU pseudo_cohort Of one Control pseudo .
collection of k, values serve as a translational equivalent to the deviation Patient 2 Mo changefor® years, followed by incremental increase (+0.2 per year) for 7 years font with a baseline k. and si Fig. 6 - Molecular Structure
_ _ Ol Ka _ _ _ | _ | | ) r patient with a baseline Kk, IX
in biological rates from patient to patient. This analysis ultimately Patient 3 fncrementalincrease (102 perveanforall 1 years - other pseudo patients with elevated
supports that an increase k, over time correlates with a reduction in Patient 4  Incremental increase (+0.5 per year) for all 15 years : « values (Fig. 2) demonstrated that an increased k. does significantly
Tm eSpeCIa”y When the Increase |n k |S InCrementa| However the Patient 5 Incremental increase (+0.2 per year) for 8 years, then exponential increase (r=0.02) for 7 years - a . . a

axs a - ) R R R R e correlate with a lowered T Fig. 3 and 5) but does not produce an
iIncreasing k, does not offer an explanation for the higher C_ ., observed Patient 6  Exponential increase (r=0.05) for all 15 years - g P10 - ) - P

a max T o Tme- ool rten increased C, ., except for with extremely high k, (Fig. 4).

|n Murata and Kanazawa’s mOdel . Patient 7  Exponential increase (5=0.07) for all 15 years

Patient 1 No change (stable k® over 15 years) [Control condition]

of Levodopa

By experimenting with a variation in k, values and recording the output
peripheral pharmacokinetics of L-Dopa, this research contributes to the

Fig 2. — Different Rates of Increase of k, Over 15 Years

Patient 2 - stable — incremental Patient 3 - incremental Patient 4 - greater incremental OngOIng Conversat|0n about hOW Chr0n|C or |0ng-term L-Dopa therapy
M th d d P t The resultant T, for each k, was then ffact t itv in h tients. Thi th tical del
e O S an ara me ers T o computed using the following equation: allects Symp om sSseverl y In uman pa lents. IS MmathematiCal mode
T I = n(hayd serves as a baseline framework for comparing k,, C..., Tmax @nd T,
. . —_ | ] max — _ .
Key parameters for this model were based on values obtained from Murata and Ka " (kaher) values in human cohorts.
Kanazawa’s 1997 cohort study that examined the effects of long-term levodopa _ _ Cpnax €an be computed from k, in the
Patient 5 - incremental — exponential Patient 6 - exponential Patient 7 - greater exponential two-com partment model via a System of
treatment. . . o two differential equations:
Variables: :
. . . . X'=-k.C [ ® o
o Xg = current concentration level in the gastrointestinal tract Ci=(k :/IV)X-ke,C S| gn |f| cance
o k, = rate of absorption into the blood = 1.155/hr as baseline ossema M M e SRR S Where C.. . is when C'=0
o kg = rate of elimination from the blood = 0.546/hr Fig 3. — Resultant Effecton T, Fig 4. — Resultant Effect on C___ This study will help to improve symptomatic treatment of idiopathic PD
O CbIOOd = Cu rrent Concentration Ievel in the bIOOd plasma Patient 2 - stable — incremental Patient 3 - incremental Patient 4 - greater incremental Patient 2 - stable — incremental Patient 3 - incremental Patient 4 - greater incremental Wlth Levo.dopa by prOVId.Ing a mathem.atlcal framework to Supple.ment
o — — — — — —— future patient cohort studies. The hope is that a better understanding of
© Cmax = peak levels of drug concentration in the blood | s the effects of long-term Levodopa treatment on the pharmacokinetics of
o T.. =timeto peak concentrationlevel & & |- |- F B Ea — the drug will allow for personalization of treatment as medical
O T1 /2 = Half Iife Of the drug Patient 5 - incremental — exponential | Patient 6 - exponential Patient 7 - greater exponential Patient 5 - incremental — exponential | Patient 6 - exponential Patient 7 - greater exponential prOfeSSI.OnaIS . WIII knOW to mor-]ltor hOW a . patlentls rate Of the d.rug
o P o e S e absorption will progress over time and adjust their treatment regime
o Vg4 = volume of distribution = 99.7 liters T accordi ng |y

Summary of Calculations of Key Parameter Values
Fig 5. — Correlation of log-transformed k,to T__,

Given T,, and T, from Murata and Kanazawa (1997), k, and k, values were

max
dete rm | ned . Patient 2 - stable — incremental Patient 3 - incremental Patient 4 - greater incremental Patient 5 - incremental — exponential | Patient 6 - exponential Patient 7 - greater exponential
T.0=76.2min X 1 hr.60 min.=1.27 hr. k - N AN v N
Thax = 73.8 min x 1 hr.60 min.=1.23 hr. a P . le S j o= N e - 4 :
| . E o I | | | ererences
! | - (I
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