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The relationship between the plasma haloperidol (HP) concentration and clinical response, and
the effects of its active metabolite, reduced haloperidol (RH) on clinical response of HP were investi-
gated in schizophrenic patients. In clinical study I, with 17 schizophrenic patients (male 8, fermale
9) who were administered with three different fixed doses of HP (15, 30 and 50 mg/day) for 3
weeks, the concentrations of HP and RH in plasma and blood and clinical response had been
checked before and every week during the study. The clinical response was evaluated by the method
of brief psychiatric rating scale (BPRS), and relative improvement of clinical response based on
baseline BPRS (before drug treatment) was calculated. The concentrations of HP and RH in plasma
and blood were assayed by HPLC. In clinical study II, the plasma RH/HP concentration ratios
were checked in 11 patients who were administered with high doses of HP, over 60mg a day,
because of the poor clinical response at usual doses of HP. Plasma HP concentration and relative
improvement of BPRS at 3 week in schizophrenic patients showed a ’curvilinear’ relationship, and
the clinical response was improved relatively over 50% based on the baseline BPRS in the range
of 5~57 ng/m/ of HP in plasma. Also, the plasma RH concentrations were increased nonlinearly
as the plasma HP concentration increased, and in high plasma HP concentration, over 30 ng/mi,
clinical response gradually decreased, while the plasma RH/HP concentration ratio increased nonli-
nearly. Blood partition coefficients of HP and RH were not changed according to daily HP dose
and duration of drug therapy. From these results, it is noted that the higher plasma RH/HP concent-
ration ratio, resulted from the accumulation of RH as HP concentration increased, might explain

the ’curvilinear’ decrease of HP clinical response.
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Table I-The Descriptions of Patients who Participated in Clinical Response Study of Haloperidol and Dosing Regi-

mens
Patient® Sex Age Weight Height Hct? Disease Dose?
No. (yr) Ko (Cm) (%) (mg/day)
Pt. 1 M 17 68 165 45 Schizophrenia, paranoid 30
Pt 2 F 28 44 153 45 Schizoaffective disorder 50
Pt. 3 M 16 54 163 39 Schizophrenia 50
Pt. 4 M 28 60 172 42 Schizoaffective disorder 15
Pt. 5 M 33 58 172 46 Schizophrenia, paranoid 30
Pt. 6 M 28 65 170 50 Schizophrenia 15
Pt. 7 M 32 66 156 38 Schizophrenia 15
Pt. 8 F 37 55 160 38 Schizophrenia 15
Pt. 9 F 34 57 175 42 Schizophrenia 50
Pt. 10 M 45 60 167 43 Schizophrenia, paranoid 15
Pt. 11 F 33 60 164 39 Schizophrenia, paranoid 50
Pt. 12 F 17 44 150 39 Schizophreniform disorder 30
Pt. 13 F 20 42 163 41 Schizophrenia, paranoid 15
Pt. 14 M 33 74 171 44 Schizophrenia 15
Pt. 15 F 22 50 165 38 Schizophrenia 30
Pt. 16 F 29 44 165 37 Schizophrenia, paranoid 50
Pt. 17 F 28 59 161 31 Schizophrenia 30

PAll patients were inpatients for treatments of schizophrenia(total =17, male=8, female=9)

BHct(%): Hematocrit

“Doses of haloperidol(mg/day) were divided twice with interval of 12 hr(9:00AM and 9:00PM).
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Table II—The Descriptions of Patients who Administered High Doses of Haloperidol and Dosing Regimens

Patient” Sex Age Weight Het?  GOT/GPT Dose? Concomitant drug
No. (yr.) Kg (%) (mg/day)

Pt. 18 M 26 61 41 WNL 70(30-20-20) Cog, MgQ9

Pt. 19 M 43 66 42 WNL 80(30-20-30) Cog

Pt. 20 M 22 59 41 WNL 80(40- 0-40) Cog, CPZ

Pt 21 M 30 58 41 WNL 120(30-30-60) Cog, DDP

Pt. 22 F 43 47 44 WNL 100(30-30-40) Cog, CPZ

Pt. 23 F 30 69 41 WNL 75(25-20-20) Cog

Pt. 24 M 30 73 44 WNL 70(10- 0-60) Cog, MgO

Pt. 25 M 32 54 44 WNL 95(30-30-35) Cog, MgO, Li

Pt. 26 M 26 56 43 WNL 60(10- 0-50) MgO, CPZ

Pt. 27 F 27 46 52 WNL 95(30-30-35) Cog

Pt 28 M 26 80 50 70/51 90(20- 0-70) CPZ, Cog

PAll patients were inpatients for treatment of schizophrenia(total=11, male=8, female=3)

®Hct(%): Hematocrit

9Doses regimen: three times a day(8:00AM, 2:00PM, 10:00PM)

YWHL: within normal range

9Abbreviation: Cog(cogentin), MgO(magnesium oxide), CPZ(chloropromazine), Li(lithium)
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Figure 1—(A) The plasma haloperidol concentrations
and (B) the changes of relative improvement %(R.1.%)
of BPRS in patients administering fixed doses of halope-
ridol for 3 weeks. Key: @, 15mg/day (n=6); a, 30
mg/day (n=4); W, 50 mg/day (n=5), * P<0.05, Com-
pared to baseline total BPRS(Wilcoxon signed-ranks test)
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Table III—The Changes of RH/HP Ratios in Plasma,
Each Week
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Figure 3—Relationship between daily haloperidol doses
(mg/kg/day) and steady-state plasma concentrations of
haloperidol. Key: O, at 2 week in response group (clini-
cal test ) @, at 3 week in response group (clinical test
I) A, in high dosing group (>60 mg daily dose of halo-
peridol) (clinical test II)

9o gl Ao JEGtHp>0.05, Student’s t-
test).

w3 WAAEFS RH/HPEZY7L HPY Fo
Fol M Wzl YA Loprr] A8 AFAH
18] gaEae Sz BRY 12 27 U 329
AFAE 19 1% FAUTE EH)E dde=
A W% RH/HPE=HE Hlu HEIFHT 7|4
1¥#~37Y 39+ ANEF RH/HPE=YE F497)

Blood and RBC in Three Groups of Psychotic Patients? at

Week 1 Week 2 Week 3
Plasma Blood RBC Plasma Blood RBC Plasma Blood RBC
Group 1 (n=6)
mean 0.39 0.57 0.96 0.40 0.60 122 0.32 0.66 1.30
s.d. 0.27 0.21 0.37 0.28 0.23 0.76 0.07 0.32 0.97
Group 2 (n=5)
mean 0.65 0.85 142 0.82 111 1.37 0.76 1.03 1.06
sd. 0.62 0.74 1.08 0.79 0.82 0.78 0.66 0.76 116
Group 3 (n=4)
mean 1.04 1.86 2.94 2.28 2.98 3.94 250 3.39 497
s.d. 0.03 042 0.77 145 2.08 3.60 2.35 2.83 3.87.

“Patients were divided into three groups according to daily dose of haloperidol (group 1=15mg/day, group 2=30

mg/day and group 3=50 mg/day)
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versibledt tHAME 26| &F oEA0] & 7+
Aoz JehF= A= AlsdHJY §, €FF
RH/HPE=H] &3 &0 &L 13des
UeiFe o2 AlEHAY &, 845 RH/HP
FxHle 1E~3TNA 247 0351 0.17, 0.73+ 0.67
9 194+ 1272 £3270) W Zrbsiol 42
oA 138+ 0352 238 3o Hl& Gt dA
e, o9t AAE diH 22 271K &1
oA 3@ Btk OHP Fojo] Frigtol whal
Z791E RHE] 2430 94 T3 =g
3t RH/HPE=H17F S7Ft7 dRE % <]
A¥e HP7} RHZ diAlsls Hgx X3 ygol
Ueht 4did o2 RHHPEEHV oAl Zagn
£ #4o)H, @HPY & responder ~1E3} non-
responder1E2] HP ¥ RH2] 449 thd x}o)
Aol 1&g Fojgke Aok O Z$+ HPY
B Zga A4 H0lA e HPe E45xele] 3
Aol ¥4 HP¥ =7l 120 ng/mi7tAE FAXAHo =
yepd A& 798, HPY £8 AR R} oxi-
dative dealkylationo]7] wjio]|® HP7} RH=Z
AtsEle Az7E 23ld =edvsis HPe 343
ez d%E A 9@ AHelxw, EF RH7L
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Table IV—Mean Ratios of Haloperidol to Reduced Halo-
peridol in Plasma, Blood and RBC in Psychotic Patients
of Four Different Doses of Haloperidol

Group 1 Group 2 Group3* Group4™

n=6) (n=5) n=4) (@=11)

Dose(mg/day) 15 30 50 60~120
(mg/kg/day) 026+ 0.05 0.56+0.10 098+ 0.15 145+ 046

@®RH/HP)® 0351 0.17 0.73+ 067 194+ 1.27 138+ 0.35
(RH/HP)s 064+ 0.24 097+ 0.74 2,75+ 1.70 222+ 062
(RH/HP)r 120+ 054 1.39+ 093 3.95+ 242 3.14+ 1.08

?OGroup 4 was consisted of patients who administered
high doses of haloperidol (>60 mg/day, Clinical Test
1.

®All RH/HP ratios were used as meant SD for 3 weeks
except for group 4.

P, plasma; B, blood; R, RBC
* P<0.05 compared to Group 1 (Student’s t test)

HPZ tAlEe A% 3] Ag¢Fol#td RHAAH
Aol AL HP s xd] 4&E FA vl
A Aoz AEHIUTE AA AFA RHE Fo
3o B% HPEES 23§ RaPNE o|gge
713E& 23 #Fa Qo ‘

HP2| Fo{7|zt % Foizoll g HP ¥ RHQ
Blood Partition2| 3%}

HP2 5<7)7te] wk& HP 2 RH<) blood parti-
tiono] W3B=AE dotr7] 3 4ELF 19
AEAF 1599 &2 2 43EE 09 s
oz 357 HP 2 RHS) blood partitiong
3le] vln AEsIYen, 1 A3E Table Vol 1}
Btk 2 A JAAE Ae F4971% &
Eo o] mE RH 2 HPY blood partition?]
3= gtk

HP2| §0{7|2t ¥ Foi=ol| E HP ¥ RHE
Blood Partition2] 13} ‘

HPe] Eof7|3te] W& HP 2 Rhe} blood parti-
tiono] WHHE=AS Polrir] sl AP 1)
udeAE 156%e ¥ 2 AGAE 119 e
ez 357 HP 2 RHY blood partition® 7
3l vz AESQon, 2 AFE Table Vel 1}
Epfidlel. 2 AR JEAE [dME Foq7It €
EoZd] ©E RH 2 HP9 blood partitione] ¥
= At
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Table V—The Changes of Blood Partitions of Haloperidol and Reduced Haloperidol according to Duration of Haloperi-

dol Therapy

Group Drug Blood partition of HP and RH

No. Week 1 Week 2 Week 3 Mean®
1 HP 102t 0.11 1.06+ 0.14 0.94+ 0.06 1.01+ 0.10
RH 1.85+ 0.59 1.62+ 0.61 1.87% 0.65 1.78+ 0.60
2 HP 1.11+0.26 1.10+0.31 1.08t£ 0.22 112+ 0.16
RH 161+ 0.21 1.621 0.52 1.87+0.69 1.86+ (.58
3 HP 1.07+ 0.06 1.04+ 0.06 1.07+0.20 1.06x 0.05
RH 1.95+ 0.27 143+ 0.27 1.59+ 0.51 1.66% 0.35
Mean? HP 107+ 0.15 1.01+0.22 1.02+ 0.17 1.04£0.12
RH 1.81+ 041 155+ 0.57 1.74£ 0.61 1.77+ 045

e HP - - 1114 0.159
RH - - 1.77+ 0.31

“Mean blood partition values of haloperidol or reduced haloperidol were calculated from week 1 to week 3 and
were not significantly different in four group (Student’s t-test, p>0.05).

®Mean blood partiotion values of haloperidol or reduced haloperidol were calculated weekly from group 1 to group 3.
9indicates high dosing group of haloperidol (Clinical test II)

“Blood partition of high dosing group at steady state

HP9) 1, 2 2 3FA9] HF blood partition<
Ztzb 107115, 1.01£0.22 2 102+ 0178 ol
Wbt glolo, 337 AA A HS 1.041 0.12
Q3L 3 RHel| th3liA = HPS} vl 37hx] 1 E493)
B 2731, 2 2 374 BT blood partition2 1.81
+041, 155+ 057 2 174t 0612 523k Wy}
figlen, 377 A HAE L771045%,
HPHT}= RH7F @450 U4 Ho] X7} do]
FE ¢ T Atk =3 2709 o] HPE Fo4YW
AT FAZ(PAAE M) ejAe] HP 2 RH
9] B3t blood partition= Table Vol vJehd wvis}
2ol Z4zb 1112 0.15 2 17710312 4AAE 19
3EAtet Ao dxFgozRE] HP £ RHY
blood partitionS HPe] Fod7j7he] =31 ¢tm,
%3 HP 2 RHe 82455 #slox 9 X
HEE & F YPHP<0.05, Student’s t-test).

oju] Eu® HPe FF=el Adwtsrte] A
A A oy AFAE AARE HES 2d
28 2o & A AAZHA AIAYL AR
G FARHAS AAE de L2, Mendlewicz
5292 HPZ 477 83 2089 AARdZ 3
A A HPl dEAs%9l BPRSEHA A xslel

(o]
rlo

2

Abololl Ml AHAA UNLew, ojd HPY
AT HE 02~157ng/miYS Bk
a2 o] HitdME o] T oldelAe]
#AE A5 F gle EAEE 7R i) Mag-
liozzi SWL& 1799 ANEYF F2 schizoaffec-
tive XS04 HPE 3~12F X583 F d&
BPRSH3}2 HP fa¥AT=7t 8~18ng/miet
i Haglon Extein $0& 14749 AHAEISH
a9} 48 9] schizoaffective$AE i o 2 HPE
4F A83% F 4L AH=Z HPY F& FFEE
5~15 ng/m/# BT} 8 Miller & 217 ¢)
A4 BAEGE #AE ddez g ATdA
HPe] 8H¥= YHE-2 ‘curvilinear'(F, bell-
shaped Z-2 inverted U)%F #8417} glow, o|u)
HPe $8 AT ET 10~40 ng/miets R,
a3y o] Ry HPFo#E XA g1 ¢
48 dgd] oel dejFoz WA, NP
AZME BAEE R 5 AFA AV REFIAG
A EEH AL

=4, AAHJA AFALE 4R ¥ FA
A AHE A2 392 Balant-Gorgia 3302 A2
U2 £38 5498 1859 4 FAEEF A4
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Qo1 A, Itoh SP& HPe X 87I3to] THE 1667 9]
Aol QholH, Swigar ¥ HPE 25 A &% 31
ol gzt QojAl, Bleeker & 29789 F4
ANELZE A A HPE 2F T3 7% HP2
Bsxe} kg Alojd] ofF-& AdaAAo] gl
£ Bk a2y olE Aexe ddhee]
A3 AES 593l compliance FAEE Y ¥3}
3 9an, 53 JAE ARE 274 HUE)
ol £ dFAE HAFR 3 F5rolA
Faoj7izbel wel BT} 3F7A g
RE dS v Fo] Bu A o] Arjdch
AR, AAHA AEAZE HAHst 39F 2
B Ao 9= 198299 XS HuH ek Smith
P2 2699 HAEEF Z2 schizoaffective ¥
Ao % 10, 20 2 25mge] HPS 242(eF 35)
B9 T3 & £49% 25 BPRS¥/do| RBCZF9
HPsEoh= 4#40] sle v, 84 HPsx9s
qHAde] gle Aoz vEigon, £3 RBCEFY
#+8 HPEE=+E 24~54ng/mieta Hudlsch 1
2y AREL thA] 19843 hallucinations, delu-
sions ¥ thought disoder & X 3§3= BPRS9]
subscaleS AMEEF YA E3 FHrMY oM HPE
240k 37 BY FAE F9 EF HPEx
BPRS¢] AL ‘curvilineardt #AZ gJRe
™, HPY & ¥ASEE 7~17ng/m/dly B
S £ AREL 2 e o s
UHog JFUMAA NSNS o HPY #8583
%57} 65~165ng/mi Bustm o Adlo] At
9} AL HAFITEP Davis F9L 3579 A
AEEFT A 357 HPE FAPS o g%
HPxx9l ¢Auhe-e ‘curvilinear'st Aadol gl
9low, non-responder?] 4L u ¥A HP%
=9} A3 ‘curvilinear 3 A#Adol Qllom,
responder?] 90%o] Al HPel €Asxr} 5
ng/ml ©]3} = 21 ng/ml ©]*F0) 9111, responder?)
43%7} 5~21 ng/m/9] HH ] UYASE& BasHch
E3 Mavroidis 592 14%e] HAUEEF xS
oz 3o HPE 31F 6, 12, 24 mgo 2 25
Agsg& @) NHSI scores 349} 83 HP
F% Abololl inverted U-shaped3t AF#Alo] ZA)
8}1 HP9) FE8%H T 4~11ng/miet Hi5}
Aot B T A HPE 5w s

&
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‘curvilinear 3 &/gdo] ARer, 5~57 ng/m*H ¢
o) ¥R =oA BPRSS i FFH=7H 50%
ooz vEhsith

iAo 2 AA RS ARAYE /AL ABR
o BAA ANE 9 Bax Brh2e Potkin
292 4319 F5909 FARIF ¥ schizophe-
reniform Ao)A HPE 3% 0.15~04 mg/kgs
65 Fog 73¢ HPe| 5=l Aduhdd uig
ABRE BFE 4 QA 28U AREL o8
Ao FHAgF dAS|AEC] ojH] YwkHY e
PPN FEo) ARyt Y FAEOIUT]
2ol el Aee) EAlRe]l ARk AF )AL
Atk

o]z £ AFHRIAA BEe| HPY ERF
=9} gaureTe] A9 2 HPY fEaX8 8%
EFxo Wl tal ARl 3 ol sl
HuEa PA, ol5S ¥ ET HPY 4=
w9 gatg-ae] Atolofl curvilinear'd 3ol
EZAgthe 288 WE 9750, Aol EA
A geths 4Rt 47 AEWHolv s
Aol AR o A4 HHE A 9T
919t w3 B A7 475 'therapeutic window <]
¥4 HPEEHSE tE dv2dE" A 8As
2skA|uk, HPe] 459} 43dvhE Abo)ell "curvi-
linear'd 7338 F#Ado] AAsHe d 2 HPE =7t
%748 4% RH/HPY =87t $7keke A §2
o] nF3HA HP2 &%F& F7ieel uet tiAH
o1 RH9J %3 o] dojuixL o[3le] HPY ¢Fe| Ao
43 wF F Aok Atgdch

4 &
1799 BAEAT EAE WFo2(WEE D
HPE 144302 353 Fo3dA, WF o3

uke-o) PPl AAAEEY 2 dNF HP
4 RHO| ¥=& Z4ste] ¥4I3kaL, E3F 1139
HP1-8%(60 mg/day) FIT(UFEE DA o
2] HP ¥ RHe| ¥x 48§ & 2% o33 22
2Ag ok

1) HPE 234302 kg Foa) 7¢old A
A3 @R s TEsiAg 4L 3F71A
A& A ATHP<0.05, Wilcoxon signed-ranks



o
>
A
iieA
oft
e

test).

2) HPe} 85 =9 JAk-3-Alo)o)) "curvilinear’
g AEdel EAES ¢ & Aok

3) PAZo) o= FxlY A, ¥y 2
RBC%¢ RH/HPE=Hl= dAdukg-o] & thtele
Bl vl =& HoUrKp<0.05, Student’s t-
test).

4) FA7|30e] g ¥, ¥ 9 RBCHFe] RH
/HPe] Fxvje Wzt gkokoh

5) HPo] Roje 3% 2.13 mg/kg/day7}A] =
FAAT HPo| Foj3a ZAAE A HPER
TL Ateloll midE Aol vehA ghstont, €%,
o 2 RBCZF9 RH/HP ¥EH|&= vagAos
43 Stttk o] A& Aol RHe A4
o] HPY AAARET wA T3d £ glee
el 3oz Als€dh

6) HP 2 RH¢| blood partition® HPY %717}
4 o]E FE9] TR FFE A AUTHP<0.05,
Student’s t-test).
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