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Clozapine Dose-Concentration Relationship and Other Factors Associated With
Clozapine Plasma Concentration in Korean Schizophrenia Patients

Seonghyeon Ryu and Gyeonghyeong Cho
Jeollabuk-do Maeumsarang Hospital, Wanju, Korea

Objectives: Some reports suggest that the concentration-to-dosage ratio (C/D ratio) of clozapine (CZP) in Asian treatment-resis-
tant schizophrenia (TRS) patients differs from that of Caucasian TRS patients. However, there is insufficient research on the dif-
ferences in C/D ratio between Korean TRS patients and Caucasian TRS patients. Therefore, this study aimed to investigate pre-
scribed CZP dosage, CZP concentration and C/D ratio in Korean TRS patients.

Methods: The study included TRS patients aged 18 years or older who were prescribed CZP for at least 12 weeks at a psychiat-
ric hospital in Korea. We collected demographic information, smoking status, hospitalization status, CZP serum concentration,
total CZP dosage, and norclozapine (NCZP) serum concentration and analyzed their statistical correlations.

Results: The study found that the average daily CZP dosage was 266.1 mg, and the average CZP concentration was 568.0 ng/mL.
There was a significant correlation between CZP serum concentration and smoking status, as well as sex. CZP dosage was not sig-
nificantly associated with age, weight, BMI, or metabolic rate. The study also found a significant difference in C/D ratio between
groups based on CZP serum concentration.

Conclusion: Our study suggests that recommended CZP dosages for Caucasians may not be suitable for Koreans due to C/D ratio
differences. We found a relationship between CZP serum concentration and C/D ratio in Korean TRS patients. Therefore, it is crucial
to confirm CZP serum concentration to avoid side effects and to find optimal dosage. (Korean J Schizophr Res 2023;26:46-51)
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A9, A, SR 59 thFst #ijlo] vl S B 1122 29%0|9ith et A+ FFHAHSD)E= 45.6£12.4

3l7] 9J8 X WA 3] E A (Backward stepwise regres— ATk BAFEQ] & AR 717HE 201.8+112.571€01ick &
sion analysis)2 A|3Ya}¥ct o CZP 3}% & E-852 266.1+86.5 mgo|lal, CZPx}
NCZP Hat €55 == 27+ 568.0+321.0 ng/mL, 289.1+
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Table 1. Clinical baseline characteristics (n=38)

Variables Values
Age (y) 45.6+12.4 O (p=0.0178), @5 CZP &=, 5% & =83 MR, ANC
Sex (male/female, n (%)) 19 (50%)/19 (50%) o A= EAZQ] oS Holx] i) ¢ ofHof w2 CZP
neen o LT g e AN R ROl Aol MK (p-0034h,
eight (cm 8+8. _ . = - (RN o olulEl 3

BMI (kg/m?) 05,0445 2k C/D ratio FAoj ol whet A A= F-on|gt 2}o)
Smoking (smoker/nonsmoker, n (%)) 11 (29%)/27 (71%) S H3tH(p=0.0235). A ofF= 25 bl EAHCE &
Total CZP dosage (mg/d) 266.1+86.5 Olu|gt 2}o]E VERYR] FQFTHEE 2).

CIZP concentration (ng/mL) 568.0+£321.0 Pearsons AHE Ao A CZP @& 559} NCZP @255,
NCZP concentration (ng/mL) 289.1£162.3 C/D ratio7} =& ATALE 712 BHol5HYTL(r=0.842,
C/D ratio 2.16+1.08 = s o emky AT 0] 0100
CZP/NCZP ratio (MR) 2.06+0.61 0.838, p<0.001), CZP 8} F =-83h= Aol Sss
WBC 6558+ 1563 SFol5} 4 tHr=0.395, p=0.014). Z18]3L C/D ratio?} NCZP2]
Neutrophil count (%) 56.47+9.58 w7 AE o] 9leo] FQlEcHr=0.674, p<0.001).
ANC 3740+1203 Ty vo], A%, BMI, MR CZP, NCZP, CZP % &8
Treatment Duration (month) 201.8+112.5 I} ATAZS BFOITF 2 GJOITHEE I,

BMI, body mass index; CZP, clozapine; NCZP, norclozapine; MR,

metabolic rate; ANC, absolute neutrophil count AL AR CZP =50 wa} 350 ng/mL, 600 ng/mL

Table 2. Summary of mean values by sex, smoking, admission

Sex Smoking Admission
M F P S N P | (@] P
CzpP 501.51 634.44 0.2061 397.19 637.55 0.0344* 589.85 497.48 0.4584
Total clozapine dosage 285.27 246.93 0.1754 253.90 271.07 0.5862 273.11 243.52 0.3775
C/D ratio 1.75 2.56 0.0178* 1.55 2.41 0.0235* 2.210 1.992 0.6026
MR 2.08 2.03 0.8358 1.86 2.14 0.205 2.152 1.746 0.0805
ANC 3,633 3.846 0.5915 3,677 3,765 0.8422 3,798 3,549 0.5941

*p<0.05. M, male; F, female; S, smoker; N, nonsmoker; |, inpatient; O, outpatient; CZP, clozapine blood concentration; C/D ratio, clo-
zapine blood concentration to total clozapine dosage ratio; MR, clozapine blood concentration to norclozapine blood concentro-
tion ratio, metabolic rate; ANC, absolute neutrophil count

Table 3. Pearson’s correlations among Clozapine blood concentration, C/D ratio, MR, ANC

Age Weight BMI Total CZP dosage NCzP CzP C/D ratio MR
CzZP 0.120 -0.112 -0.104 0.395* 0.842f 1 0.838" 0.236
C/D ratio 0.132 -0.112 0.019 -0.085 0.6741 - 1 0.257
MR -0.077 -0.109 -0.153 0.088 -0.224 - - 1
ANC 0.090 0.100 0.107 0.091 0.237 0.058 -0.073 -0.253

*p<0.05; 1p<0.001. CZP, clozapine blood concentration; NCZP, norclozapine blood concentration; C/D ratio, clozapine blood con-
centration to total clozapine dosage ratio; MR, clozapine blood concentration to norclozapine blood concentration ratio, meta-
bolic rate
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Fig. 1. Concentration-to-Dose Ratio (C/D ratio) by Clozapine (CZP)
Blood Concentration Groups. The study participants were classi-
fied info three groups based on their clozapine blood concen-
fration: below 350 ng/mL (CZP low), 350-600 ng/mL (CZP mid),
and above 600 ng/mL (CZP high). Upon analyzing the C/D ratios
within each group, significant differences in the average ratios
were confirmed (p<0.001).
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