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Practically all major categories of

psychotropics currently available in
| the United States and Europe are also widely |
| used in Asian countries for similar

| elinical indications.

tance. il at all. Practicaily all major
calegories of psyohioiropics. Cur-
réntly available 10 the United States
and Europe are also widely used in
Aglan countries for simijar clinical
indications.

However. over the past 40 vears
clinicians with cross-cuitural experi-
cnces have repeatedly reported dra-
matic differences m the therapewic
dosages of manv of the psvchotrop-
ics that are used on both sides of the
Pacilic Ocean.® With the rapid in-

crease of the Asian- populahons
the major metropolitan areas of the
Unmited States. reporis of similar
cross-¢ihmic dosage contrasts aiso
have emergad. ™™ However. unu
most recently. these observations
were based oniv un survevs. charm
reviews. or clinical impressions and
were not dertved trom svsIematic
studies wiih vigorousiv designed
meLnoas.,

Simce 1982, our research eroup
has conducied a series of studies in
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FIGURE 1

Average Haloperidol and Prolactin Concentrations After
Intramuscular Injection of 0.5 mg Haloperidol and Oral
Ingestion of 1 mg Haloperidol
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dav. In suhsequent vears, he cfien
pondered wpon such huge differences
in the ~therapeutic dose ranges” in
lhe two countoes and wonderea
whether thev vcould e compietely
caused by ditfersnces. m the “proacuce
stvles” ol the psveRiatnisis in the rwo
places (2. vither a (endency amons
Psvehiatosts i Talwan 1o undermedi-
-ale or the opposite tendency among
Lheir American counterparts. or
both )™ or whether Diolomeal facters
lse were um important component
underiving such differences,

This article summarizes some o
our findings, reporis two case vi-
snettes. discusses gur findings in
iight of other recent repornts with
comparable methods. and brietlv de-
scribes our suggestions for future
rCEEarch directions.

FINDINGS

Our 1irst studv.’ conducted in
1982, rerraspecuvely compared the
dose range of neuroieprics betwesn
I5 consecutivelv hospitalized Asian
patients and Caucasian counterparts
matehed for age, sex. diagnosis. and
chronicity.  As evidenced bv their
discharge Global Assessment Scale
GAS) ratings. patients in botn
Zroups penetited 10 a similar degree
rom neuroleptic treatment. How-
ever. the maximal, as well as stao-
'ized. chlorpromazine ( CPZ) equiva-
lent doses for Asians (849 and 632
mg/dav)  ere significamily lower
than those 1or Caucasians (| 066 and
227 me/davl, These differences re-
mained statistically sigmificant amer
-untreiling for bodv weight differ-
<ACES N [he WO groups.

This was tollowed bv two simi-
farlv designed studies” © =xaminine
1RE Serum ConCenIrations w iy < fects
oF halopenidol and alprecolam
Caucasian. Amencan-norm
nd forsign-born Asian hea

unieers. All subiecs were non-

nokers and drank zicchol oniv we-
-astenaitv. In the tirsi studv, hale-
fendal (1) me erallv or U3 mz
mramuscalarivl’ was  aaministesea
n-random arder 10 ail subects un 2
senarate davs ot last 2 weeks apart
Repeated blood <ampies were
mined for the measurement of
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fra-
cpertdol and - projactin Coneeniei-
Hons 4 omeasursd by rodioimmi-
toassav. Provious stagies fad dem-
onsirated that prolactin seers
STV senstiive o the erfect on haio:
peridol in this dose ranes.

The niloperidal |smer Dotn inor
muscuiar ond ora) administiraticns |
und prolactin (omer intramuscular
WmInESIration) concentralons
UL AsUn gToups were sisniicant
tigher than those of the Caucasinns
Figure |, The differences in halo-
Seridal CINCERLralion: r2maingd




mighly significant after controlling
1or body surface area. Ruriner. when
the influence of haloperidol is con-
trolied sratisticallv, the differences
In prolactin concentration after -
iramuscular haloperidol remained
statistically significant.

Although foreign-born Asians had
-lightlv migher haloperidol and pro-
4ciin. comcentrations compared 1o
American-born Asians 1 meost of
these measureménts. inese differ-
LTICES were maol stanstcaily sigmin-
Qant in any of the comparisons.
These resulis demonstrated that sub-
stantial and stausticallv significam
differences exist between Asian and
Caucasian healthy volunteers in
\netr pharmacokinetc responses 1o
haloperidol. The fact that sihnic dif-
lerences in prolactin responses
<ould not be explained completely
by variations in haloperidol concen-
laton Suggests that in addition 1w
and independent of the ethmc differ-
=nces in haloperidol pharmacokiner-
s, Aslans and Caucasians may also
difier pharmacodvnamically, ie.
there mav be a differenze berween
the two in their recepror. coupled
actvities.and this mav be part of the
reason tor the clinically observed
differences in therapeutic dosage re-
wremenis oorween the two ethnic

n the second of Our Cross-sthnic
pRarmaEcokinetc stude

we Used

Amencan-oorn) angd 14 Caocasian
volunteers with alprazoiam: After o
i

Z-nour overnignt-iasi: U3 mg: al-
Orazglam was -‘r.l.ﬂl“iﬂ‘l':lt]'f_“. L‘IihET a5
an oral tablecwith 18U ml of water

C a5 siow INIravenous ecion on
2 separale oy, UVEr 1he subseauent
0 mours, B4 pose-diue blood . sam-
wera phiained.

_sing 1ne assav results, (he plasma
Joncenitslion curve jor 2gch mIi:-
vidual subiect was constructed. The
nder tne plasma conceniration
carve 1 ALC), the peak pissma con-
cantration | miax), the time re-
suired 1o resch the peak concentra-

on o1 maxi, as well g the ol
izema Clearance (CL1 and the vol-
f trioution were calculsted.
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FIGURE 2

Haloperidol Dosage and Concentration at the
Neuroleptic Threshold and the Optimal Response Points

for 13 Asian and 16 Caucasian Schizophrenic Patients |
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Ethnic differences of these parame-
ters either reached statistical signiti-
cance (AUC and CL aner oral ag-
ministration: C max amer imtrave-
nous acoitnistration) or approached
significance {C max sier oral ad-
ministration. AUC afier infravenous
agministrancn ). These stanstcal dil-
ferences remmined unchanged amer
bodv surface area was covaried.
Asians also had substanualiv longer
sliminaton hali’ life. which. how.
ever..did not quite reach sianstical
stanificance,

In contrast to the differences be-
tween 1he A%ians and the Cauca-
slans, the pharmacokinetit parame-
ters ob the two Asian groups were
again remarkably similar, These re-
sults confirmed the findinzs of the
previous siudy with naloperidol in
regard 1o the similariv berween the
W - Asian groups and the significant
divergence berween Asians and Cau-
casians in their charmacokinenic re-
SpONSEs 10 psvchoiTopice

following these pharmacokinetc
studies with normal voluntesrs, we

conducted & prospecuve cross-
ethnic study of clinical responses tc
ialoperidol berwesn Asian and Cau-
casian sch:rophren’. patients ‘¢
Over a >-nionth periud. 13 Cauca-
s1an and 16 Asian schizophrenic pa-
lienis were prospectively and z=-
guentially treated with haloperidol.
first with weight-adiusted fixed
doses (0.13 mg/ke) tor 2 weeks and
then with clinicallv-determined i var-
iable) dosss of haloperidol tor 1he
next 10 weeks,

Duning the clinicaily determined
phase of the studv. erforts were first
mads 10 ntrate for the “neuroleptic
tnreshold” and then ror the determi-
naton of the optimal dosage. T
neurplepric threshold is defined
the point where very mild dgid—v
first cmerges withour the use
anucholinergics. /112 The results re-
vealed that during the initial fixed-
dose phase. Aslans had non-sigmiii-
canily higher serum haloperidol von-
cemiratons and =igniiicanty higher
raungs of exrapyramidal svmploms
(EPS). Dunng the subseguent clini-
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cally determined phase. Asjan pa-
lients required sienificantly smaller
doses of halopendol thar resulted n
lower serum haloperidol concentra-
tions (Figure 21 These results fur-
ther support previous ciinical obser-
varons of cthnic differences ba.
tween Asians and Cuaucasians |n
rerms of therapeanc dose ranges and
side cliect prariles, bur suggesied
that in contrast 1o normal volum:
teers. brain receptor responsivicy
may be more important than kineuc
aCtors in derermiming such differ
“nces in schizoohrenic panents.

CASE VIGNETTES

[u iilustrate the clinical signiil-
cance of the above findings, the case
mistories of two Asian patents wha
responded 10 unusualiv' Tow doses
b meurolentics sre nresened,

Vignette 1
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Over the past 40 years
clinicians with cross-cultural
experiences nave repeatedly

reported dramatic differences
In the therapeutic dosages of
many of the psychotropics.

“

taken several vears oo when recoverne
TOM & provious peyvinotic cpisode; Uver
o onext @ monins, e beeame progres-
sively le= areoccupied wih Ris it
sions,. M- s aole 10 resomi his denta
Fractice aad social geinvities, When iz
wuf 3 vears farer. Mr A was remarried.
and his private dencal practice was syue-
-vssful. Althoweh thers was ng sign o1
SVEr PEVENOSTE Oe cuntinued 1o take 1o
=773l dose o thiathixene. WhHe U et
ui his previousiy heid delusionz, 5z
insisted that all those bizarre evenis did
Happenan e past. However, he added.
now hewas 100 Dusy 10 think abour anv
i1 them.

Yignetts 2

Mr B owasa 38-vesedld msrrid Chingsz
-UMDUICT PrOSTIMMer Who was st
Sviliuated DV us DoCouse of Hisofreguent
AOErY  Ooibursis

stiny. und veroal
SHErCULe: Wilh Ois ne1enbors and oiher
umanis ol the oftfee buoilding whers e
=wmbtiler stone- Was located,. The i
nerview watin Rim and s i revesied
IREL NS N Doolt eXPENENGND solere

e
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e mbiams.. (neiuding - anm-
tory- mllicinations ond: porssctiom de-

USIONS or-oseveral Lears althouon he
Wl Tiever mad any previous psvehiarm
-uniact and bed been aple o ionetion ot
WOTR-Unil vers revently, Une vear prar
u this tnitial dimsen vontaet: e resimed
TOM 2 wll-DaEving 0D dl o mawor
DacE cumDanty. mvdse, febolicyed
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cabledeies werespume i repartine T
hime e started Bis own Dusiness seline
MICTECOmD

SHSLUME . and Cumpo-
nents. Healso mag been heoring differ
ITIE O CammenRine
a0 his s i HnsEnme 16 o
him for cuite ~ome time: he hecame
anvinced

U Vilices

CULIme rem s neiehbors

ind svmptoms included asa-tion. irrita-
oHity. and insomnia. There was. how-
VEr. no evidence. o blunime o atfect
4nd no lubseness or assocarion. | hers
was no evidence of depressive mood,
mood sWing, or manic-itke Behavior in
the past. Family hisiory reveaied that ne
nad an older brother who had been
suttering trom similar svmpioms.

After the establishmemt of the diagnoss
= SCRizOpRTEnia, paranoid mvpe. Ne was
cntered into our cinical halepenoc
-tuav and placed on & me of halopsnoai
ut bedtime and 2 mg ot benzropme
wice dailv. He called 1he noa momimne
2id vomplained ol severs <de errects
including palpitation. nor tlusnes.
Ins0mnia, incressed fecling of aenanon
TusLiessmess. aches and pams sil uver e
sodv. and rigidity of the extreminies
Abters much discussion. he refuciants
LETNR 0 CONGNUE [he tredtment wiln -
mzsday ot haloperidol and 2 mergay o
J=nItrOpme.  His psycholic svmproms
“expended dramaticaily to this remimen.
und e the end of the second week Ut
IFRALmMENT Ne Was no loneer experencing
anv Rallucinations. However. e contin-
“ed 10 believe that he had been perse:
Hed DY VaHOUS PeOpie in the masr
Despire the small dose o1 haloperool.
ind the use of benziroome. ne continuen
10 suifer from oo muodersis deETE
muscwiar nadity, wiieh sunsided on
wnenoine dosage or holooendol
urifrdecreasen o | mesday, He G
satistactorily mamtained on (s dose wor
12 next 2 montns wiihe
SCUITeRCE ©f | helive: os
omis. He subseauéntly beo
socuoied wih his ddtusionai bajiele
asable to naniie his-inereasineiv thiov.
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>vrom haloperidol concentraons Gie-
2 treatment réveateds the tollows
e

SnA2 Was5 0003 maesdey ne

Lo RN

mate falopendol concentration wae 3
mL. When the dosase was tirmied
down o | msrdav. wnlsh was his neps
HITPUC fRmesnona s Wl as DO
Josagel the average haluperid
LnCEntRlon was 28 aeml. [heae
i showed thin he was zoan g <iow
netafolizer of. hulopendol amd o tqe
e e alsosrequired lower Aalupes-
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*COUEnl salisfaciory responses o lower
doses ol the same medication.

DISCUSSION
We have brietly described several

ol our recent siudies which. al-
ithough using very different research
designs. have reached remarkably
similar conclusions regarding the
importance of ethnieity as a factor in
determining patienis’ responses 1o
psvenotropic medications. The e
sults indicate the importance of both
oharmacokinetic und pharmacody-
namic tactors underhing such dij-
erences. However: desoite the con-
sistency of these findings. manv is-
sues remain (o be clariiied. Firse. in
the past several vears. quite a few
simitlarly designed siudies have heen
conducted by other research
groups,' ™' The resulis of these
iudies have nat been consistently
pestive. Factars responsible {or the
meensistency of these results may
inclede:

B psvchotropic medications have di-
verzent pharmacological proper-
ties. interact with different brain
receplar-neuralransmitisr svs-
tems. and are Biotranstormed by
diverzent =nzvme svsiems---
sthnic differenees in responses 1.
some ot these nsvenotropics are
not necessun|v-reneralizable o ail
1ne Oifers In 1Ng-same caiegon .

B cross-ethnic differences in amug
r==ponzes couid pe masked by
intenndividual vurisions within
23N ethinie group in Dharmacoki-
netics and pharmacodyvnamics:
inis feterogeneity in The subiect
populations could bz turther ag.
gravated i dilferemt =ubcultural
Sroups are limoed mestherin the
= fai e

& the sample £izc ol many of these
sudies Nas been small. contrbut-
g to tvpe L statistical errors, and

= nunpnarmacologcal faciors. such
as degree O compliance. siress.

a
il

Sy Armais 12012 Docemiter tae

sucial support. and familv interac-

tions. may further complicate the

interpretation of cross-ethnic
comparison of drug responses in
clinical zrudies.

In addition 10 the nesd to pav
atiention 1o these issues. [uture stud-
ies in the field should also attempt 10
20 bevond the mere documeniation
of ethnic differences in psvenotropic
responses and also trv o eluadate
the mechanisms that may be respon-
stbe for these differences. In terms
of pharmacokinetics. it is ultimately
important to idenufv the enzvme
systems that are responsible for such
differences and 1o determine
whether tnese differences ars genetj-
cally or environmentallv deter-
mined. In terms of the pharmacody-
namics. 1t mav be especiatly fruntul
to explore newer and more direct
assessnient methods of receplor-
drug interactions. These newer im-
aging technigues include the single
phowon emission computenzed 1o-
mograpny (SPECT) and compu-
terized electroencephalography.
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