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Development of App to Determine Antipsychotic Dose in the Treatment of Schizophrenia

1. HIREBRFROBE

B A LAEAEICBLDTHE®HRED 65—80%DIKNAKR /NI D2 SRMAE HGHL-EICEEAAENRENEONDN., AR
NIUSEAESRUEDRE XSHETERELES, FCT. BESL 65-80%0 SHEZERTIEOBEL. RIEMA DS HREE
ENSFRITHRETILERHELE. LAL. COETILEZERTAICIEE#MEEIVE1—3ZAVARENH DD, —IBORERA/N
VAU AT T TIERE T S EHFBELT-,

FiE BANURIREL-BHHBEEDAEFHE PET X O T —24 (Schizophr Bull 42: 212-9; 2016) Z AWV TETIILEEBELI=, U
ARYRVFERIEA SO EVERATOHELAEEREHINS, 2 A TRAOL., MEFORBEHRERESDMONT-, AELFX.
D2 Z2BRAREEELERITET B=8HIZ[11C] raclopride 15 VT PET B2 L . RGN hEaREEELAE L. &N
REIREETILIX “"mrgsolve”ZF AL . PK /85A—421E MAP RA X BB ZR/IME T H-DICAERET2FEALTHREELEL-,
f=. “Shiny Xy —CEERLTA—F—A U 2— DDA RAERFELE, AX vV EBEOMERORBERREEDREZFTIL. 20T
LE=REICE OV THR A DBEICBFELIZBMAR/AZY D2 2RA S NEFRETIILEANTD2 HhEREFHTEL-,

R EERICHEEIN- D2 ZRRENELFAE XS LVEREZRLIZ (52 HYE Y =069, p=0.001;1) AR :r=0.65, p=0.02),
S5IT. BERLETOTS LIRSS A—42Z8EIEL. BET I RTOEHENEMTH AL,

ER NREAREOAEZLEEIDNIC. TEERDORNIY D2 ZRREERETAITIETILEREL. RERIE1—4T+HSH
ICHEBET B EHFBLMIC L= A—TVY—RAY I Y7 . RTOTIIVS | BEUAHENT- PK/PD ETILEHERTSZETOH
BEHAERICTZ 55, RENDEHKLTTOY S LS RFERTREICHET-,
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Objective: Desirable therapeutic effects are achieved when antipsychotic drugs block 65—-80% of dopamine D2 receptors in the brain in
the treatment of schizophrenia. However, measurement of dopamine receptor occupancy, using positron emission tomography (PET),
is not feasible in daily clinical practice in light of its high cost and limited availability. Therefore, we previously developed a model to
predict the oral dose which achieves 65-80% occupancy from antipsychotic drug concentrations in peripheral blood. However, since it
is necessary to use a high—performance computer to operate this model, we aimed to develop an application that can be used in
general home computers.

Methods: Patients were dosed to steady—state on either risperidone or olanzapine and two plasma concentrations taken. After dose
adjustment, a [11C]-raclopride PET scan was performed to measure D2 receptor occupancy and a third steady state concentration
was taken at the time of scan. Population models were implemented using “mrgsolve” and PK parameters were optimized using
gradient descent to minimize MAP Bayes objective function. “Shiny” package was used to develop user interface. Only first two
plasma concentrations were used in optimization of MAP Bayes estimates, and third concentration was used for external validation.
The plasma concentration at the time of the scan was predicted, and D2 occupancy was then estimated by incorporating the
predicted concentration.

Results: Observed and predicted D2 occupancy levels were highly correlated (r=0.69, p=<0.001 for olanzapine; r=0.65, p=0.02 for
risperidone). In addition, the program optimized parameters and provided all relevant output in a matter of seconds. The user interface
developed was convenient and simple to use for psychiatrists utilizing the program.

Discussion: The ability to predict dopamine receptor occupancy prior to a dose adjustment is clinically valuable due to the relationship
between receptor occupancy and treatment outcomes. Use of the open source software, R programming, and published PK/PD
models resulted in an accurate, and perhaps just as important for everyday use by clinicians, fast performing application.
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