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Alzheimer Disease (AD) is a chronic neurodegenerative disease CSF PK model
characterized by brain atrophy, loss of neurons and loss of
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* The relation between MK-0752 concentrations in plasma and

-

synaptic function secondary to amyloid plaque and neurofibrillar _ _ . . {7 e
ynap . y Y _p | . . ! CSF was described with an extended link model connecting il a— ~
tangle formation [1]. Amyloid-f, the major constituent of amyloid _ _ 5 J—
. N a CSF compartment via a transit compartment to the central =
plaque, is generated by y-secretase. The y-secretase inhibitor . 5
plasma compartment (Table 1, Fig 3). S Placebo 110 mg 300 mg
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MK-0752 is being developed as a disease-modifying agent

for AD. Target modulation by MK-0752 can be characterized e Observed MK-0752 plasma concentrations, instead of 5 //7 /, |

by assessment of amyloid-{ in cerebrospinal fluid (CSF) as model-predicted plasma concentrations, as driver for CSF = / C/

amyloid-f in CSF likely reflects amyloid-3 produced in the brain concentrations resulted in more precise estimates and reduced = } |

and subsequently distributed into CSF. CSF amyloid-b is thought to inter-individual variability (data not shown). L - |

ve a better target engagement marker of brain tissue activity than o s o ow o momow ] | . BRI

nlasma gmylmd-ﬁ which likely also reflects peripheral (non-C_NS) Table 1. Parameter estimates Figure 4. Individual predicted CSF amyloid-p baseline drift component

production sources. One of the challenges that has emerged in Parameters Estimates SE (95% Cl) 1V (%) llustrating absence of drug effects in local baseline drift model

interpretation of CSF amyloid-f data is the presence of an upward

baseline drift phenomena that is present to varying degrees BHFIFLAGIN G . ooF PRED - Gor PopPRED o cwmeswerme

across individuals and studies. MT T () I3 =Lk = 4 .

The aim of the present analysis was to establish the relation [ 0.0123 0.012-0.0138 20 . - : -

between drug exposure and amyloid-f modulation in presumed CSF Amyloid-p model - - " g

brain as reflected in CSF amyloid-3 data (with appropriate drift Ey 0.862 0.670 —0.950 ot e o e

correction) to enable optimization of drug development strategies C., (ng/mL) 306 637 — 102 e e e Peon e E

and benchmarking across drugs targeted for AD. . 239 1351399 i eawes i wewea
Baseline (pg/mL) 3170 2747 — 3593 47 %m 1 Placebo \, 1000 mg e 300 mg 500 mg |

Methm_ls N MTT,, . (h) 328 742-9.36 22 - Oad . .|

Study design and participants Et . (pg/ml) 1080 106 — 1745 a4 % 2 et 110 mg _

e Subjects: healthy volunteers, n=47 t, (h) 345 0_87 179 g R R Ry .. o

 Treatment: placebo or MK-0752 (110, 300, 500, 750 or 1000 mg) n, 0.923 0.48 —1.37 B | 5T"1_;:(m2i:1;5 ’ I

* Assessments: frequent blood (0-96 h) and CSF sampling ': MTT, mean transit time; fbrain, brain available fraction; SE, standard error; IV, interindividual variability (log- Figure 5. Goodness of fit and examples of individual model fits of CSF

normal) expressed as CV%

(indwelling catheter at lumbar region, 0 — 30 h) amyloid-f profiles

e Pharmacokinetics: MK-0752 concentrations in plasma and CSF

(Fig 1) :
| | | Brain PK ABprain = BSL *
* Biomarker: CSF amyloid-f3 (Fig 2) Model AB CSF
(inferred Chrain Emax * Cn pCS
e NONMEM VII, FOCE 1 - Transit
| . o rom Cplasma \ (free) (C"+1Cs50 ™)
e PK CSF: link models (log-normal between subject variability and and fprain) Model
additive residual error model) Brain Ap Model to
e Biomarker: direct and indirect effect models combined with ) (Instantaneous or Lum_bar
transit models; time dependent models to account for baseline : rapid turnover pool) Region

drift (log-normal between subject variability and additive
residual error model)

‘ kcsf kcsf k
e Simulations including parameter uncertainty based on @ @ @ Baseline Drift Observed
Ftmax * t™ CSE
quantification of CSF amyloid-p effects at steady state CSE PK Model Kest (time" + Itsy ™) " AB

the covariance matrix from NONMEM (n=1000/ dose) for

Drift Model
(empiric, time-dependent)
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o . Figure 3. PKPD model framework for interpretation of CSF amyloid-f3 modulation
s | 27 oE
® | 5s- CSF amyloid- model Simulations
58 | -gg ] I gg e For modulation of amyloid-f in brain, plasma concentrations e The dose-response relation for percentage change of CSF
2o E"’ s scaled by the individually estimated brain bioavailable fraction, amyloid-3 exposure at steady state is illustrated in Fig 6 and
=< | gg | Ei were used as driver. Evidence for fast brain entry was based on Indicates that the drug effects were precisely characterized.
ag | ° , -85 preclinical experiments.
e ” e Time-lag in CSF amyloid-{ response was due in part to slow —
] L transport within CSF but attempts to discriminate between %G
. : 0 y 20 2 amyloid-f turnover and delay by CSF flow were not successful. 5
Time o e Interpretation of CSF amyloid-f data was hampered by i Q.
Figure 1. PK profiles in plasma and CSF and CSF amyloid-f5 profile (median substantial baseline drift. Baseline drift, modeled with an Emax 8
profiles of 1000 mg dose group) like baseline function with time, could be separated from drug ® 8-
effects (Fig 4). a
| | | | | ? ? 1ID 1I5 EIEI EIE SDI | | | | | {( % B
220 e 70mg 1000 mg e A mechanistic model combining a sigmoid Emax direct effect =
model for modulation of brain Ap production with a set of four E S
/\/\ J\ transit compartments accounting for transport to lumbar CSF - . P - .
~ . . .. . .
2 _j&k, /\ / sampl.lng site and an add!tlve, mdgpendgnt drift component best Dose (mg)
E 1IN A~ AVA described the CSF amyloid- profiles (Fig 5). _ | | |
g Figure 6. Simulated drug effects on CSF amyloid-f3 at steady state (median
E;M_ Placebo 110 mg 200 mg and 90% confidence interval)
Conclusions
17 _ * A model structure was established allowing estimation of drug effect parameters on CSF amyloid-{3 modulation in
- M the presence of baseline drift.
Time 0 * The time course of CSF amyloid-f3 following placebo and MK-0752 treatment was well characterized.
Figure 2. Individual observed CSF amyloid-B profiles e The semi-mechanistic approach will enable inference on brain Amyloid-f modulation profile and exploration of

CSF amyloid-$ modulation in the disease state, e.g. in presence of a plaque pool.
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