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Parkinson's Progression Markers Initiative (PPMI)

e Large-scale study used for tracking Parkinson's
Disease Biomarkers

e Biomarkers: symptoms/signs that indicate medical

state or condition of a patient; measured PARKINSON'S
by urinalysis, blood tests, spinal taps, CAT, MRI, and MARKERS

DaTSCANS INITIATIVE

Play a Part in Parkinson's Research

e Current treatments for PD only alleviate symptoms
temporarily.

e Parkinson's disease studies currently require many
subjects to be followed for a long period of time.

e DaTSCANS are one of the potential biomarkers being
assessed for PPMI.

https://www.michaeljfox.org/page.html?parkinsons-progression-markers-initiative-get-involved



coumRcoki DaTSCAN:
Dopamine Transmitters

e An FDA approved diagnostic test for
Parkinson's Disease.

e |[ntravenous injection of phenyltropane for
SPECT imaging.

e Allows for the differentiation of an essential

Abnermal scog
(period-shaped) tremor or a tremor due to PD.

e Traditional scans display a linear trend
between the structural and physical
functional decay of PD motor score.

e As people age, DaTSCAN values naturally
decrease.

Images from videos: http://us.datscan.com/professional/video-library/



http://us.datscan.com/professional/video-library/

Brain Regions of DaT

e There are three different
regions of the brain being
analyzed in this study.

e Putamen
e Caudate
e Striatum

e |psilateral: occurring on the
same side of the body

e Contralateral: opposite side
of body in which condition
occurs
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http://www.people.vcu.edu/~*mhcrosthwait/clrs%20417web/datzscan.html



PPMI Data

e 351 individuals within 0 ;
study <
E g_ 00800
* 65% male subjects 0 2 |O 0 |
* 35% female subjects : | ) : !

fime (yrs)

* Mean age: 61.6
e Standard
deviation: 9.716




vij = f(tij, W) + e

Where
e Vij are the DaTSCAN readings

. f(tl-}-, lPi) is the nonlinear function
e €jjisthe error such that E‘;;j"“‘N(U, Uz)

[Pi = I‘Upcrp + i

Where
e Tpopare the fixed effects

*1; is the random effects such that n;~N(0,2)

f(t-- lpi) = g;e(~DiXty))

ij
vwhere
* a; is the baseline DaTSCAN

e b; is the rate of decline of DaTSCAN reading
o Lj;is the time when the reading was taken




i — Tpop + i
Fixed Effects

Parameter| Estimate SE p-value
Bo.a 0.68 0.015 -
B1age. -0.00018 0.0013 0.44
Bz gender, 2 -0.014 0.026 0.29
Bos 0.085 0.0059 -
B1age s 0.00041 0.00048 0.20
Pz gender, b -0.0023 0.010 0.41
g 0.11 0.003 -

Variance of Random Effects

Parameter Estimate SE
o, 0.044 0.0038
0% 0.0023 0.00054




Rationale of the Simulation

e We want to determine if DaTSCAN data can be used in clinical
trials.

e DaTSCAN is a potential biomarker that could make studies faster
and require smaller sample sizes.

e With this simulation, we are able to take a preliminary look at
hypothetical treatments slowing the rate of decline of DaTSCAN
readings in patients with Parkinson's disease and determine the
sample size and duration needed for such studies.




Simulation Setup
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table was
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 We investigated the use of DaTSCAN as a
biomarker in Parkinson's Disease.

e Our results show that better trial properties can
be obtained as long as the treatment is able to
slow the rate of decline of the DaTSCAN reading

by more than 50%.

 However, if a 50% slowing is not feasible than it
appears that DaTSCAN would not offer much
improvement over current Parkinson's Disease

trials.



Thank you!

Questions?

ISIB Program sponsored by the National Heart Lung and
Blood Institute (NHLBI)
Grant # HL131467

National Heart, Lung,
and Blood Institute
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