Standardization of *C-raclopride PET imaging protocols for clinical trials
for the pharmaceutical industry
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Introduction Regions of Interest: Site A FBP vs. OSEM Comparison
B (bFK 3(7 VFDQ IRU HDFK VXEMHFW ZDV FR UHJLVWHUHG WR WKH

Interest were drawn for left putamen, right putamen, left cerebellum, and right cerebellum
for each PET scan.

11C labeled raclopride is a commonly used radiotracer for studies of the
dopamine system. Raclopride is an unusually ‘well-behaved’ ligand in vivo,
and the D2 dopamine receptor to which it binds has a strongly regional
distribution: high density in the striatum and absent in the cerebellum. 2.02
These features have supported the development and widespread adoption 5 82 510
of rapid and relatively simple methods for analyzing brain distribution data
measured by PET.

D2 dopamine receptor targeting drugs have provento be effective treatment

for symptoms of psychosis. In the 20 years since Farde and others reported

that therapeutic doses of D2 antagonists were associated with high levels of SD 0.21 0.28 0.22

occupancy of the striatal D2 receptor pool, as measured with *C-raclopride

PET, this assay has been critical to pharmaceutical companies for identifying DWD IURP IRXUVXEMHFEWY TURP 6LWH % 2HUH UHFRQVWL
. . . . . . GH¢QHG IRU WKH OHIW / SXWDPHQ DQG FHUHEHOOXP >

a dose range appropriate for clinical testing of new antipsychotics targeting DOG SODFHPHOW %3 YDOXHV ZHUH FDOFXODWHG XVLO

the D2 receptor. Accurate estimates of the dose range are critical for the FDOFXODWHG XVLQJ WKH IRUPXOD VKRZQ LQ (TXDWLRQ

success of clinical trials, as a therapeutic window with sharp boundaries

exists for this mechanism. The minimum occupancy threshold for acute

HI¢FDF\ LV VRPHZKHUH DERYH DQG DSSHDUV WR EH DURXQG ZKLOH

DQ XSSHU ERXQG IRU DQWDJRQLVW\etBIFAWEV D URRYiQrs of InterestXSite B

WKLV OR DGGLWLRQDO WKHUDSHXWLF EHQH¢;W PD\ EH VHHQ DQG XQGHVLUDEOH VLGH

effects such as akathisia and Parkinsonian motor symptoms are more The PET scans were co-registered to each other, and the MRI co-registered to the PET
scans. The MRI was spatially normalized to a common template, and the AAL regions for

likely to occur. OHIW DQG ULJKW FDXGDWH SXWDPHQ DQG FHUHEHOOXP FUXV
Giventhe importance ofthe accuracy ofthese measurements, we evaluated VKRZQ EHORZ RQ WKH WHPSODWH 05, &ROLQ

potential sources of variability during *C-raclopride PET studies of drug

occupancy by comparing occupancy curves generated at two different

PET centers following single dose challenges of a new D2 antagonist. The

cUVW VWXG\ HYDOXDWHG RFFXSDQF\ RYHU D GRVH UDQJH XVLQJ D ZLWKLQ VXEMHFW
LOWHUOHDYLQJ GHVLJQ 7KH VHFRQG XVHG D ¢[HG GRVH DQG HYDOXDWHG FHQWUDO
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Impact of Type of ROI Selection on BP Values

FOHDUDOQFH ZLWK VHULDO HYDOXDWLRQV ZLWKLQ VXEMHFW 7KH WZR FHOQWHUV XVHG Average

similar, but not identical practices for PET imaging and image analysis. sD

, GHQWL,{FDWLRQ RI WKH PRVW FULWLFDO VRXUFHYV RI YDULDELOLW\ ZRXOG DVVLVW LQ TXDOLW\

control. Moreover, comparison of the various approaches to study design, 'DWD IURP IRXU VXEMHFWV IURP 6LWH % ZHUH UHDQDO\
LPDJH DFTXLVLWLRQ DQG DQDO\WLV FRXOG VXSSRUW VHOHFWLRQ RI VWDQGDUGY DQG GH¢{QHG DQG SODFHG IRU ULJKW 5 DQG / SXWDPHQ DQ¢
thereby enable greater harmonization across studies and more consistent ZHUH FDOFXODWHG XVLQJ WKH 6570 PHWKRG DQG 2&&V

interpretation of results. VKRZQ LQ (TXDWLRQ 7KH UHVXOWYV IRU WKH 5 DQG / S)

Potential ROI Positioning Errors

Methods
e

Two academic PET centers: Site A and Site B, participated in studies evaluating the

striatal D2 occupancy following single doses of a novel antipsychotic using *C-raclopride

PET in healthy male volunteers. Contract research organizations close to the PET centers

VFUHHQHG DQG FDUHG IRU WKH VXEMHFWY DQG WUDQVSRUWHG WKHP WR WKH 3(7 FHQWHUV SULRU WR
procedures.

6 XEMHFWY XQGHUZHQW SK\WVLFDO DQG PHQWDO KHDOWK HYDOXDWLRQ FOLQLFDO ODERUDWRU\ DQG

cardiovascular screening. Informed consent was obtained after review of all procedures

and risks. Protocols had been reviewed and approved by local and university ethical ReSUItS

review boards as well as national health authorities. Inclusion and exclusion criteria were Crus2 Fit to Collin-27 Template
LGHQWLFDO IRU WKH WzR VLWHYV UHVWULFWLQJ sDuw L
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occupancy, both studies included 'C-raclopride PET scans at baseline and post-dose :

ceans. Study Demographics

%RWK VLWHV XVHG D 6LHPHQV (&%7 (;$&7 +5 ZLWK LGHQW
parameters. *C-raclopride was administered via MedRad infusion pump in a dose of 200
0%T UDQJH i IROORZHG E\ VDOLQH AXVK G6WUXFWXUDO ™N ZHLIJKWHG 05, VZHUH

DFTXLUHG IRU HDFK VXEMHFW IRU FRUHJLVWUDWLRQ ZLWK WKH 3,6(979 LPDJHV $W 6LWH % EORRG ARZ:«

LPDJHV ZHUH DFTXRUKNGQLIOMHKGRVH RI O0%T DOVR IRU FRUHMITVYVWUODWEROZ1EWK

the C-raclopride images. Weight

6LWH $ HYDOXDWHG D IROG UDQJH RI GRVHV IRU ' RFFXIESDQEF\ Z_LB\MlK HDEKIVXEMHEW UHEHLYILQJ D

ORZHU DQG KLJKHU GRVH 'RVHV ZHUH FKRVHQ ¢¢UVW RQ WKH EDV IR¢c&WdEFXPSDQF\ OHYHOV SUHGLFWHG

from preclinical models, and then adaptively selected based on results of preceding Crus2 Fit to Actual Subject
VEDQV $00 SRVW GRVH VFDQV ZHUH DFTXLUHG KRXUV DIWHU RUDOPB¥viLdJ HVWLPDWHG 7PlD[ DOG Normalized to Collin-27 Template
were separated by at least 1 week to allow complete clearance of the drug. PET images _other

ZHUH UHFRQVWUXFWHG XVLQJ ¢OWHUHG EDFN SURMHFW
conducted by drawing ROIs for R, L putamen and cerebellum on the MRI and then on

WKH FR UHJLVWHUHG 3(7 LPDJHV %LQOGLQJ SRWHQWLDO §§Lédy e'%'u U E B 'ﬁ d'fff{? oW (ﬁt ,‘_}ﬁr '”t @"Cl’ef;?;nngg?r'g?n Conclusion
DHINURQEH WLVV AR PAWRRS o570 S VDESOBY 2HYUH REVlg Bt FQ LIﬁH snuLskHUD e

midpoint, and end of the emission scan to estimate average drug concentration during DOO SRVW GRVH VFDQV DW 6LWH % ZHUH XVHG WR HYDOXDWH WKH RFFXSDQF\ HISRVXUH UHODWLRQVKLS
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the scan. after single dose at this site as well. +7KH VXEMHFW VDPSOHVY GLIIHUHG EH
6LWH % HYDOXDWHG D VLQJOH GRVH RI FRPSRXQG HVWLP V X O - - (o :
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spatially normalized to a common template, normalization parameters were applied PDUJ LQDO HITHFWYV RQ 2&8& HVWLPD\
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The striatal occupancy as a function of BP was calculated as:
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where BP, is the binding potential during drug treatment, and BP_,, the binding § it Is essential that a consistent method be applled to data
potential found in the absence of drug. g 407 that is going to be pooled with regard to baseline binding
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The occupancy curves were compared between the two sites and potential biological 1 10 100 _

DQG WHFKQLFDO VRXUFHV RI YDULDELOLW\ ZHUH LGHQWL;HG DQG DOVR FRPSDUtl:SanR(\hé:/FnEyVULEXWLRQ WR
any differences in the estimate of OC between sites.
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