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Objective: Olanzapine has already been used to treat schizophrenia patients; however, the initial dosage recommendation when 
multiple drugs are used in combination, remains unclear. The purpose of this study was to explore the drug–drug interaction (DDI) of 
multiple drugs combined with olanzapine and to recommend the optimal administration of olanzapine in schizophrenia patients.
Methods: In this study, we obtained olanzapine concentrations from therapeutic drug monitoring (TDM) database. In addition, related 
medical information, such as physiological, biochemical indexes, and concomitant drugs was acquired using medical log. Sixty-five 
schizophrenia patients were enrollmented for analysis using population pharmacokinetic model by means of nonlinear mixed effect 
(NONMEM).
Results: Weight and combined use of aripiprazole significantly affected olanzapine clearance. Without aripiprazole, for once-daily 
olanzapine administration dosages, 0.6, 0.5 mg/kg/day were recommended for 40–70, and 70–100 kg schizophrenia patients, 
respectively; for twice-daily olanzapine administration dosages, 0.6, 0.5 mg/kg/day were recommended for 40–60, and 60–100 kg 
schizophrenia patients, respectively. With aripiprazole, for once-daily olanzapine administration dosages, 0.4, 0.3 mg/kg/day were 
recommended for 40–53, and 53–100 kg schizophrenia patients, respectively; for twice-daily olanzapine administration dosages, 
0.4 mg/kg/day was recommended for 40–100 kg schizophrenia patients, respectively.
Conclusion: Aripiprazole significantly affected olanzapine clearance, and when schizophrenia patients use aripiprazole, the olanza-
pine dosages need adjust. Meanwhile, we firstly recommended the optimal initial dosages of olanzapine in schizophrenia patients.
Keywords: aripiprazole, olanzapine, population pharmacokinetics, initial dosage optimization, schizophrenia patients

Introduction
Schizophrenia affects about 1% of the global population, which is a debilitating disease that deserves the world’s 
attention,1–3 whose characteristics are manifold but typically include any or all of changes in behaviour, thought, 
perception, and cognition.2 The etiologies of schizophrenia are complex, and the environment also plays an important 
role.2,4–6 The origin of schizophrenia may come from utero: obstetric complications such as bleeding, asphyxia, low birth 
weight, gestational diabetes, and emergent caesarean section have been connected with the progression of schizophrenia.7 

In addition, social isolation, childhood trauma, urban dwelling, and ethnicity may also contribute.2
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Drugs are often the foundation of effective treatment and are the cornerstone of schizophrenia treatment. The most 
common prescription drugs are antipsychotics, which control symptoms by affecting dopamine.8 The goal of drug 
therapy is to effectively manage symptoms at the optimized dosage possible.9 First-generation antipsychotics are typical 
or traditional antipsychotics, such as chlorpromazine, haloperidol, perphenazine, et al, but may cause elevated prolactin 
levels, affecting libido, mood, menstrual cycles, and breast tissue in both men and women.10 Newer antipsychotics are 
known as second-generation or atypical antipsychotics, such as aripiprazole, clozapine, olanzapine, quetiapine, risper-
idone, amisulpride et al11,12 Second-generation antipsychotics are often clinically preferred because of their lower serious 
adverse reactions compared to first-generation antipsychotics.11,13

Olanzapine, and aripiprazole are atypical antipsychotics widely used for schizophrenia treatment,14 where olanzapine 
is an atypical antipsychotic for patients with schizophrenia who respond to initial treatment and maintain their clinical 
efficacy during maintenance therapy.15 Therapeutic drug monitoring (TDM) technique is often used to monitor the blood 
concentration of olanzapine in clinical practice to evaluate the drug efficacy and adverse reactions, and the therapeutic 
range of olanzapine in schizophrenia patients was 20–80 ng/mL,16 where lower drug concentrations lead to poor efficacy 
and higher drug concentrations are associated with adverse reactions.17–20 As is known to all, cytochrome P450 (CYP) 
2D6 is one of the metabolic enzymes of olanzapine,21,22 meanwhile CYP2D6 also metabolizes aripiprazole.23–25 Namely, 
olanzapine and aripiprazole both are CYP2D6 substrates, there may be competing interactions, influencing olanzapine 
concentration and clinical treatment outcome such as efficacy and adverse reactions.

In addition, clinically olanzapine is usually used in combination with multiple drugs.26–28 However, the initial dosage 
recommendation of olanzapine based on concentration who is closely related to efficacy and adverse reactions when 
multiple drugs are used in combination remains unclear. The purpose of this study was to explore the drug–drug 
interaction (DDI) of multiple drugs combined with olanzapine, especially aripiprazole, and to recommend the optimal 
administration of olanzapine in schizophrenia patients.

Methods
Data Collection
Schizophrenia patients treated with olanzapine from Xuzhou Oriental Hospital Affiliated to Xuzhou Medical University 
between July 2020 and October 2022 were collected, retrospectively. In this study, we obtained olanzapine concentrations 
from therapeutic drug monitoring (TDM) database. In addition, related medical information, such as physiological, 
biochemical indexes, and concomitant drugs was acquired using medical log. The above research was approved by the 
Research Ethics Committee of the Xuzhou Oriental Hospital Affiliated to Xuzhou Medical University (No.20220725011), 
where the requirement for written informed consent could be waived since the data were retrospectively collected without 
patient identifiers. The Helsinki Declaration has been followed for human subjects in the study.

Modeling
Olanzapine population pharmacokinetic model was established using the non-linear mixed effect modeling (NONMEM, 
edition 7, ICON Development Solutions, Ellicott City, MD, USA) software with a first-order conditional estimation 
method with interaction (FOCE-I method). In the modeling process, apparent oral clearance (CL/F), volume of 
distribution (V/F), and absorption rate constant (Ka, fixed at 0.861/h29) were taken into consideration.

The inter-individual variability was described using (Equation 1):

Li represented the individual parameter value. TV(L) represented the typical individual parameter value. ηi represented 
symmetrical distribution, which was random term with zero mean and variance omega^2 (ω2).

The random residual variability was described by (Equation 2):

Ti represented the observed concentration. Ui represented the individual predicted concentration. εn represented symme-
trical distribution, which was random term with zero mean and variance sigma^2 (σ2).
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The relationship of pharmacokinetic parameters with weight was described with Equation (3):

Vi represented the i-th individual parameter. Yi represented the i-th individual weight. Ystd represented the standard 
weight of 70 kg. Vstd represented the typical individual parameter, whose weight was Ystd. Z represented the allometric 
coefficient: 0.75 for the CL/F and 1 for the V/F.30

The pharmacokinetic parameters between continuous covariates or categorical covariates were described via 
Formulas (4) and (5), respectively:

Li represented the individual parameter value. TV(L) represented the typical individual parameter value. θ represented 
the parameter to be estimated; Covi represented the covariate of the i-th individual. Covm represented the population 
median for the covariate.

The stepwise way was used to built up covariate model. The physiological, biochemical indexes and concomitant 
drugs were considered as potential covariates, which were examined, where concomitant drugs mainly included 
alprazolam tablets, amisulpride tablets, aripiprazole orally disintegrating tablets, benzhexol hydrochloride tablets, 
bezafibrate tablets, buspirone hydrochloride tablets, clonazepam tablets, clopidogrel hydrogen sulphate tablets, docusate 
sodium tablets, enteric-coated aspirin, escitalopram oxalate tablets, finasteride tablets, irbesartan and hydrochlorothiazide 
tablets, lamotrigine tablets, lorazepam tablets, metformin hydrochloride tablets, metoprolol tartrate tablet, nimodipine 
tablets, omeprazole enteric-coated capsules, paliperidone sustained-release tablets, perospirone hydrochloride tablets, 
perphenazine tablets, propranolol hydrochloride tablets, pyrazinamide tablets, risperidone tablets, sertraline hydrochlor-
ide tablets, valsartan capsule, zaleplon dispersion tablets, ziprasidone hydrochloride capsules, zopiclone tablets. The 
objective function value (OFV) changes were deemed to the covariate inclusion criteria. A decrease of OFV >6.63 
(P<0.01) defined the inclusion standard and an increase of OFV >10.8 (P<0.001) defined the exclusion standard.

Model Validation
Observations vs population predictions, absolute value of weighted residuals of individual (│iWRES│) vs individual predic-
tions, observations vs individual predictions, weighted residuals vs time, density vs weighted residuals, quantilies of weighted 
residuals vs quantilies of normal, visual predictive check (VPC) of model and individual plot were used to evaluate final model. 
Furthermore, the medians and 2.5th-97.5th percentiles of bootstrap (n = 1000) were used to compare with final model parameters.

Simulation
Monte Carlo simulation was used to forecast olanzapine initial dosage optimization, where the therapeutic range of 
olanzapine in schizophrenia patients was 20–80 ng/mL.16 Each condition included 1000 virtual patients with schizo-
phrenia, ten dosages (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mg/kg/day) for seven weight groups (40, 50, 60, 70, 80, 
90, 100 kg), respectively. The evaluation criterion was the probability for achieving target concentration.

Results
Patient Information
There were 65 schizophrenia patients included for study, where 36 men and 29 women, whose ages were 45.92 ± 15.79 
years old, weights were 63.16 ± 10.57 kg. Demographic data of schizophrenia patients and drug combination were shown 
in Table 1 and Table 2, respectively.
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Table 1 Demographic Data of Patients with Schizophrenia (n = 65)

Characteristic Mean ± SD

Gender (men/women) 36/29

Age (years) 45.92 ± 15.79

Weight (kg) 63.16 ± 10.57

Albumin (g/L) 41.53 ± 3.65

Globulin (g/L) 27.32 ± 3.99

Alanine transaminase (IU/L) 23.52 ± 22.73

Aspartate transaminase (IU/L) 23.10 ± 13.20

Creatinine (μmol/L) 66.16 ± 13.79

Urea (mmol/L) 4.54 ± 1.39

Total protein (g/L) 68.86 ± 6.07

Total cholesterol (mmol/L) 4.15 ± 0.99

Triglyceride (mmol/L) 1.54 ± 1.08

Direct bilirubin (μmol/L) 4.14 ± 1.94

Total bilirubin (μmol/L) 10.56 ± 4.59

Hematocrit (%) 39.30 ± 4.67

Hemoglobin (g/L) 128.66 ± 16.53

Mean corpuscular hemoglobin (pg) 30.52 ± 2.02

Mean corpuscular hemoglobin concentration (g/L) 327.24 ± 9.98

Abbreviation: SD, standard deviation.

Table 2 Drug Combination in Patients with Schizophrenia (n = 65)

Drug Category N Drug Category N

Alprazolam Tablets 0 61 Metformin Hydrochloride Tablets 0 59

1 4 1 6

Amisulpride Tablets 0 62 Metoprolol Tartrate Tablet 0 62

1 3 1 3

Aripiprazole Orally Disintegrating Tablets 0 61 Nimodipine Tablets 0 63

1 4 1 2

Benzhexol Hydrochloride Tablets 0 53 Omeprazole Enteric-Coated Capsules 0 63

1 12 1 2

Bezafibrate Tablets 0 62 Paliperidone Sustained-Release Tablets 0 61

1 3 1 4

Buspirone Hydrochloride Tablets 0 61 Perospirone Hydrochloride Tablets 0 63

1 4 1 2

(Continued)
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Modeling
Weight and combined use of aripiprazole significantly affected olanzapine clearance. Results of hypothesis testing of 
concomitant drugs in the model development procedure was show in Table S1.Thus, the final model of olanzapine in 
schizophrenia patients was as follow:

CL/F represented apparent oral clearance. V/F represented apparent volume of distribution. ARI was aripiprazole, when 
patients took aripiprazole, ARI was 1, otherwise ARI was 0.

Evaluation
Figure 1A–G showed the model evaluation, including observations vs population predictions, absolute value of weighted 
residuals of individual (│iWRES│) vs individual predictions, observations vs individual predictions, weighted residuals 
vs time, density vs weighted residuals, quantiles of weighted residuals vs quantiles of normal, visual predictive check 
(VPC) of model, respectively, hinting the olanzapine concentrations were well predicted by our model. Figure 1 
H showed at the same weight, the olanzapine clearance rates were 0.608:1 in patients with or without aripiprazole, 
respectively. Figure 2 showed the individual plot, suggesting that the final model may predict the olanzapine 

Table 2 (Continued). 

Drug Category N Drug Category N

Clonazepam Tablets 0 58 Perphenazine Tablets 0 61

1 7 1 4

Clopidogrel Hydrogen Sulphate Tablets 0 63 Propranolol Hydrochloride Tablets 0 58

1 2 1 7

Docusate Sodium Tablets 0 63 Pyrazinamide Tablets 0 63

1 2 1 2

Enteric-Coated Aspirin 0 61 Risperidone Tablets 0 50

1 4 1 15

Escitalopram Oxalate Tablets 0 62 Sertraline Hydrochloride Tablets 0 62

1 3 1 3

Finasteride Tablets 0 62 Valsartan Capsule 0 63

1 3 1 2

Irbesartan and Hydrochlorothiazide Tablets 0 63 Zaleplon Dispersion Tablets 0 63

1 2 1 2

Lamotrigine Tablets 0 63 Ziprasidone Hydrochloride Capsules 0 61

1 2 1 4

Lorazepam Tablets 0 56 Zopiclone Tablets 0 57

1 9 1 8

Notes: Category, 0: without drug, 1: with drug; N: number of patients.
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concentrations of patients well at the individual level. The parameter estimates of the final model and bootstrap validation 
were shown in Table 3, in which the median values of bootstraps were near the respective parameter values of final 
model, indicating the final model was accurate and reliable.

Figure 1 Model evaluation. 
Notes: (A) Observations vs population predictions. (B) Observations vs individual predictions. (C) absolute value of weighted residuals of individual (│iWRES│) vs 
individual predictions. (D) Weighted residuals vs time. (E) Density vs weighted residuals. (F) Quantiles of weighted residuals vs quantiles of normal. (G) Visual predictive 
check (VPC) of model. (H) Olanzapine clearance. a: without aripiprazole, b: with aripiprazole.

Figure 2 Individual plot. 
Abbreviations: ID, patient ID number; DV, measured concentration value; IPRED, individual predictive value; PRED, population predictive value.

Table 3 Parameter Estimates and Bootstrap Validation in Patients with Schizophrenia

Parameter Estimate SE (%) Bootstrap Bias (%)

Median 95% Confidence Interval

CL/F (L/h) 27.6 5.6 27.3 [24.7, 30.4] −1.09

V/F (L) 854 25.5 858 [600, 2530] 0.47

Ka (h−1) 0.861 (fixed) – – – –

θARI −0.392 27.8 −0.377 [−0.535, −0.194] −3.83

(Continued)
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Simulation
In the final model, weight and combined use of aripiprazole significantly affected olanzapine clearance. Therefore, based on 
whether aripiprazole was used in combination and a once-daily or a twice-daily olanzapine administration dosages, the present 
study simulated four different conditions: (1) Once-daily olanzapine administration dosages without aripiprazole. (2) Twice- 
daily olanzapine administration dosages without aripiprazole. (3) Once-daily olanzapine administration dosages with aripi-
prazole. (4) Twice-daily olanzapine administration dosages with aripiprazole, which were shown in Figure 3 Ai-3Dvii. The 

Table 3 (Continued). 

Parameter Estimate SE (%) Bootstrap Bias (%)

Median 95% Confidence Interval

ωCL/F 0.316 13.4 0.321 [0.223, 0.395] 1.58

σ1 0.288 10.1 0.278 [0.219, 0.348] −3.47

σ2 3.701 17.4 3.742 [0.703, 4.822] 1.11

Notes: 95% confidential interval was displayed as the 2.5th, 97.5th percentile of bootstrap estimates. CL/F, apparent 
oral clearance (L/h); V/F, apparent volume of distribution (L); Ka, absorption rate constant (h−1); θARI was the 
coefficient of aripiprazole; ωCL/F, inter-individual variability of CL/F; σ1, residual variability, proportional error; σ2, 
residual variability, additive error; Bias, prediction error, Bias = (Median-Estimate)/Estimate×100%. –, Not reported.

Figure 3 Simulated olanzapine concentrations. 
Notes: (A) Once-daily olanzapine administration dosages without aripiprazole. (B) Twice-daily olanzapine administration dosages without aripiprazole. (C) Once-daily 
olanzapine administration dosages with aripiprazole. (D) Twice-daily olanzapine administration dosages with aripiprazole. (i): schizophrenia patients with 40 kg, (ii): 
schizophrenia patients with 50 kg, (iii): schizophrenia patients with 60 kg, (iv): schizophrenia patients with 70 kg, (v): schizophrenia patients with 80 kg, (vi): schizophrenia 
patients with 90 kg, (vii): schizophrenia patients with 100 kg. The lower and upper red dashed lines were 20 and 80 ng/mL, respectively.
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lower and upper red dashed lines were therapeutic ranges from 20 to 80 ng/mL. The probabilities for achieving the target 
concentrations were shown in Figure 4, among which Figure 4A–D were once-daily olanzapine administration dosages 
without aripiprazole, twice-daily olanzapine administration dosages without aripiprazole, once-daily olanzapine administra-
tion dosages with aripiprazole, twice-daily olanzapine administration dosages with aripiprazole, respectively.

Based on simulation results, the present study recommended the optimal olanzapine initial dosages in schizophrenia 
patients, as shown in Table 4. Without aripiprazole, for once-daily olanzapine administration dosages, 0.6, 0.5 mg/kg/day 

Figure 4 Probabilities for achieving therapeutic window. 
Notes: (A) Once-daily olanzapine administration dosages without aripiprazole. (B) Twice-daily olanzapine administration dosages without aripiprazole. (C) Once-daily 
olanzapine administration dosages with aripiprazole. (D) Twice-daily olanzapine administration dosages with aripiprazole.

Table 4 Initial Dosage Recommendation of Olanzapine in Schizophrenic Patients Without or with Aripiprazole

Without Aripiprazole With Aripiprazole

Once a Day Once a Day

Body weight (kg) Dose  
(mg/kg/day)

Probability to achieve the 
target concentrations (%)

Body weight 
(kg)

Dose  
(mg/kg/day)

Probability to achieve the 
target concentrations (%)

(40–70) 0.6 86.7–89.4 (40–53) 0.4 93.5–94.7

[70–100] 0.5 89.0–91.8 [53–100] 0.3 93.5–97.3

Split evenly into two doses a day Split evenly into two doses a day

Body weight (kg) Dose  
(mg/kg/day)

Probability to achieve the 
target concentrations (%)

Body weight 
(kg)

Dose  
(mg/kg/day)

Probability to achieve the 
target concentrations (%)

(40–60) 0.6 97.4–97.7 [40–100] 0.4 99.5–99.9

[60–100] 0.5 97.6–99.2
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were recommended for 40–70, and 70–100 kg schizophrenia patients, respectively, simultaneously, the probabilities for 
achieving the target concentrations for the dosages of 0.6, 0.5 mg/kg/day were 86.7–89.4%, 89.0–91.8%, respectively; 
For twice-daily olanzapine administration dosages, 0.6, 0.5 mg/kg/day were recommended for 40–60, and 60–100 kg 
schizophrenia patients, respectively, simultaneously the probabilities for achieving the target concentrations for the 
dosages of 0.6, 0.5 mg/kg/day were 97.4–97.7%, 97.6–99.2%, respectively. With aripiprazole, for once-daily olanzapine 
administration dosages, 0.4, 0.3 mg/kg/day were recommended for 40–53, and 53–100 kg schizophrenia patients, 
respectively, simultaneously the probabilities for achieving the target concentrations for the dosages of 0.4, 0.3 mg/kg/ 
day were 93.5–94.7%, 93.5–97.3%, respectively; For twice-daily olanzapine administration dosages, 0.4 mg/kg/day were 
recommended for 40–100 kg schizophrenia patients, respectively, simultaneously the probabilities for achieving the 
target concentrations for the dosages of 0.4 mg/kg/day were 99.5–99.9%.

Discussion
Olanzapine is a second-generation antipsychotic approved for treating schizophrenia and bipolar I disorder (manic or 
mixed episodes), which mainly prevents 5-hydroxytryptamine2A (5-HT2A) serotonin receptors and expresses a low 
affinity for dopamine D2 receptors, making it more effective than first-generation antipsychotics for negative schizo-
phrenia symptoms.31 To some extent, olanzapine works better compared to other second-generation atypical 
antipsychotics.32 In addition, the inhibition of 5-HT2A receptors induces an increase in dopamine release, attenuating 
the D2 receptor-blocking action and ultimately eliciting minimal extrapyramidal symptoms.33,34

However, due to high pharmacokinetic variability and narrow therapeutic window of olanzapine,35 it is difficult to 
make the best drug delivery scheme. Existing researches reported that the clearance of olanzapine among individuals 
varied from 4-fold to 10-fold,36,37 leading to a considerable variation in olanzapine concentration after taking the same 
dosage. From a clinical point of view, low levels of exposure to olanzapine concentrations results in diminished drug 
effects and poor control of psychiatric disorders. On the contrary, high levels of exposure to olanzapine concentrations 
leads to weight gain, diabetes, and somnolence.38,39 In addition, in clinical practice, whether there is an impact of patient 
combination of drugs on dosage formulation of olanzapine also needs to be further explored.

In clinical practice, the adjustment of olanzapine dose mainly relies on therapeutic drug monitoring to adjust the next 
dose. However, for the first administration of olanzapine, there is no reference for monitoring therapeutic concentrations 
to adjust. Fortunately, population pharmacokinetics and Monte Carlo simulation can solve this problem, and many 
successful cases have been carried out. For example, Shen et al reported pharmacogenetics-based population pharma-
cokinetic analysis and dose optimization of valproic acid in Chinese southern children with epilepsy: Effect 
of ABCB1 gene polymorphism.40 Thyssen et al reported population pharmacokinetics and Monte Carlo simulations 
demonstrated similar pharmacokinetics of risperidone in children, adolescents and adults.41 Chen et al reported popula-
tion pharmacokinetics and dose simulation of oxcarbazepine in Chinese paediatric patients with epilepsy.42 Wang et al 
reported effects of comedication and genetic factors on the population pharmacokinetics of lamotrigine: a prospective 
analysis in Chinese patients with epilepsy and recommended dose regimens for patients with different gene polymorph-
isms and comedications were estimated on the basis of Monte Carlo simulations and the established model, which was 
valuable for developing individualized dosage regimens in adult and adolescent Chinese patients 13–65 years of age.43 

Based on the above research, the purpose of this study was to explore the DDI of multiple drugs combined with 
olanzapine and to recommend the optimal administration of olanzapine in schizophrenia patients based on population 
pharmacokinetics and Monte Carlo simulation.

Aripiprazole is a second-generation antipsychotic with a low incidence of side effects and metabolic adverse 
events.44,45 From the point of view of mechanism, aripiprazole is a partial agonist with a high affinity for dopamine 
D2 (R-D2) and R-D3 receptors and the serotonin receptor R-5-HT1A, combined with an antagonistic activity on the R-5- 
HT2A receptor.46 Additionally, aripiprazole also has a moderate affinity for R-5-HT7

47 and R-5-HT2C receptors, playing 
a role in them as a partial agonist.48

In the present study, 65 schizophrenia patients were enrollmented for analysis using nonlinear mixed effect 
(NONMEM), whose results showed weight and combined use of aripiprazole significantly affected olanzapine clearance. 
At the same weight, the olanzapine clearance rates were 0.608:1 in patients with or without aripiprazole, respectively. As 
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is known to all, cytochrome P450 (CYP) 2D6 is one of the metabolic enzymes of olanzapine,21,22 meanwhile CYP2D6 
also metabolizes aripiprazole.23–25 Namely, olanzapine and aripiprazole both are CYP2D6 substrates, there be competing 
interactions. From the present results, we can conclude that aripiprazole competes with olanzapine metabolism, and then 
reduces olanzapine clearance to a certain extent. In our final model, the CL/F was 27.6 L/h, and the V/F was 854 L.

In order to provide an individualized dosing regimen of olanzapine in schizophrenia patients for the clinic, this study 
further explored the optimal initial dosing regimen with or without aripiprazole. At the same time, innovative exploration 
was carried out in the frequency of administration, including once-daily and twice-daily dosing design. Without 
aripiprazole, for once-daily olanzapine administration dosages, 0.6, 0.5 mg/kg/day were recommended for 40–70, and 
70–100 kg schizophrenia patients, respectively; For twice-daily olanzapine administration dosages, 0.6, 0.5 mg/kg/day 
were recommended for 40–60, and 60–100 kg schizophrenia patients, respectively. With aripiprazole, for once-daily 
olanzapine administration dosages, 0.4, 0.3 mg/kg/day were recommended for 40–53, and 53–100 kg schizophrenia 
patients, respectively; For twice-daily olanzapine administration dosages, 0.4 mg/kg/day were recommended for 40– 
100 kg schizophrenia patients. The present study was the first time for exploring the effects of aripiprazole on olanzapine 
population pharmacokinetics and initial dosage optimization in schizophrenia patients.

Conclusion
Aripiprazole significantly affected olanzapine clearance, and when schizophrenia patients use aripiprazole, the olanzapine 
dosages need adjust. Meanwhile, we firstly recommended the optimal initial dosages of olanzapine in schizophrenia 
patients.
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