Guest Editorial

Do Asians Patients Require Only Half of the
Clozapine Dose Prescribed for Caucasians? A Critical

Review

The article by de Leon et al.!'l raises several important
issues regarding treating Asian patients with clozapine.
Historically and traditionally, physicians have prescribed
antipsychotic drugs by starting with low doses and
slowly increasing the dose based upon the patient’s
individual response and balancing adverse side effects.
The “start low and go slow” approach continues to
be used by prescribers independent of the patient’s
ethnic background. Over the last 30 years, significant
medical developments occurred that influence
regulatory agencies today, affecting drug labels. These
developments include pharmacogenomics, modeling
simulations, and analytical and imaging technologies
that allow drugs in psychiatry to be more accurately
individualized to treat patients. Clozapine represents
a unique category among antipsychotic medications
as it is approved for treatment-resistant patients with
schizophrenia by regulatory agencies.!

Clozapine has many challenges with patient management
because of its well-known adverse effect profile.l**! The
evidence of clozapine doses being about only half
in Asians compared to Caucasians presented by de
Leon et al.l'l is reasonable, logical, and based upon
published studies. This commentary presents additional
information warranting clozapine dosage requirements
be lower in Asians.

Clozapine disposition has considerable interpatient
variability and is dependent upon many individual
factors such as sex, smoking, and pharmacogenomics.
Therapeutic monitoring of clozapine plasma or serum
concentrations provides clinicians information about
dosing, drug interactions, and patient response.
The recommended clozapine plasma concentrations
are >350 ng/mL,*! with a possible “ceiling effect”
range of 600-838 ng/ml.! Upon a closer examination
of two studies,®”! the relationship between clozapine
dose and plasma concentrations reveals this interesting
finding in a Caucasian population (N = 148) where
the data presented was clozapine dosed at 3 mg/kg
and 6 mg/kg. The mean (=S.D.) body weight (kg)
for the male and female Caucasian groups were
77.6 = 159 and 69.9 = 12.6, respectively.[® Those

results would translate to mean clozapine daily
doses of 232.8 mg (3 mg/kg) and 465.6 mg (6 mg/
kg) for the males and 209.7 mg (3 mg/kg) and
419.4 mg (6 mg/kg) for the females, respectively. The
corresponding clozapine plasma concentrations for
greater than 90% of the male and female patients
were <200 ng/ml and <400 ng/ml, respectively. The
clozapine study in Taiwanese patients (N = 162) did
not separately analyze the differences between males
and females.l”) However, clozapine daily doses of 200-
250 mg and 400 mg yielded the corresponding mean
+ (S.D.) clozapine plasma concentrations (ng/ml) of
320 = 163 and 591 =+ 325, respectively. Collectively,
these two studies and subsequent other studies support
that Taiwanese and Chinese patients had a clozapine
plasma level/dose factor of 1.50 higher than Caucasians.
A recent study comparing Chinese (N = 126, from
Beijing) to a previously published Caucasian Italian
outpatient sample (N = 152) also reported a clozapine
concentration/dose (C/D) ratio of 1.57, higher among
the Asian group.!®

Clozapine metabolism has been elucidated
and involves mainly hepatic cytochrome P450
CYP1A2.I Although other CYPs are involved
in clozapine metabolism, CYPI1A2 remains the
predominant metabolic pathway. Clozapine disposition
significantly correlates (r = 0.84, P < 0.0024)
with caffeine demethylation (used as a measure of
CYP1AZ2 activity).!'” Smoking and sex are factors that
influence CYP1A2 activity, which can then impact
clozapine plasma concentrations.>®!'l Medications
that are CYP1A2 inhibitors (e.g., fluvoxamine) or
inducers (e.g., carbamazepine) can lead to significant
clozapine drug—drug interactions, impacting patient
care.!'?)

The CYP1A2 drug-metabolizing enzyme is found
in a cluster with CYPIAI and CYPIBI located on
chromosome 15 and comprises about 13% of all
CYP hepatic protein content. The CYP1A2 enzyme
structure is well known, with over 100 drug and
endogenous substrates.['*) CYPIA2 activity between
Swedish (N = 194) and Korean (IN = 150) populations
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using a caffeine 100 mg test dose for phenotyping and
single nucleotide polymorphism (SNP) genotyping was
analyzed.!"¥ Smoking and oral contraceptive (OC) use
were the other main factors between the two groups
included in the analysis. The overall findings revealed
significantly higher CYP1A2 activity in Swedes than
Koreans when considering smoking, OC use, and
genotype. The difference between Caucasians and
Asians could be clinically relevant for medications that
CYP1A2 substrates with a narrow therapeutic index.!"?!
Another study reported that median CYP1AZ2 activity
is lower among South Asians compared to those with
European ancestry, where multiple linear regression
analysis reported that 41% of the variability could be
explained by diet, lifestyle, and genetics.!'>]

However, CYP1AZ2 is not the only cause for CYP
enzyme-linked metabolic differences between Asians
and Caucasians. The CYP2C subfamily and CYP2D6
are also known to differ between East Asians and
Caucasians.!'®! Although clozapine is primarily
metabolized by CYP1AZ2, other CYPs such as CYP2C19
and CYP2D6 are also involved, which can contribute
towards the extensive interpatient variability.'”! The
incidence of poor metabolizers (PMs) for CYP2CI19
is highest among Asians (12-23%) compared to
Caucasians (2-5%).I'"8 A recent study reported that
CYP2C19 PMs (N = 8) did not appear to be associated
with the higher clozapine C/D ratio when patients were
stratified by sex and smoking status.®! Yet, the CYP2C
family and CYP2D6 status can contribute towards the
wide interpatient variability.

Alarger question emerges of what the designation of the
ethnic term “Asian” really signifies. The FDA guidance
for clinical trials included countries from the Far East,
Southeast Asia, and the Indian subcontinent.['] A
perspective commentary reported that according to the
Asian Diversity Project, over 40 different populations,
ethnic minorities, and indigenous subgroups exist in the
Asian category.*”! Further analysis by SNPs from the
Pan-Asian study showed that modern genetics identify
individuals from specific Asian groups (e.g., Chinese
versus Mainland Japanese versus Okinawans).?! The
Indian population alone was shown to have its own
genetic diversity with geographical regions (e.g., North
versus South).?!! Therefore, Asians are a heterogeneous
population with many genetic subpopulations.

Based upon the evidence, Asians represent a distinct
population from Caucasians, Africans, and other ethnic
groups based upon genetic polymorphisms. So, do Asians
require only half of the clozapine doses prescribed for
Caucasians? The indications are that lower clozapine
doses are found in Asians compared to Caucasians with
relatively similar plasma concentrations that include the

various factors such as smoking that influence these drug
levels. Genetic polymorphism for clozapine metabolism
can account for the wide interpatient variability where
ethnicity can be incorporated. Every patient differs in
clozapine disposition. Prescribers have the tools to assist
in drug dosing, such as CYP pharmacogenomics testing,
patient information (e.g., sex and smoking history), and
analytical support to measure clozapine concentrations.
Each of these tools should be employed to maximize
clozapine’s use.
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