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Influence of CYP2D6*17 and *29 
alleles on risperidone 

pharmacokinetics



Risperidone Uses and Metabolism
• Indicated for treatment of schizophrenia, bipolar 

disorder, and irritability associated with autism in 
children and adolescents

• Also used to manage aggressive behavior and 
psychosis in patients with other mood disorders

• Metabolized by CYP2D6 into 9 -OH-risperidone 
(paliperidone)

• Risperidone t1/2: 3h in CYP2D6 NMs, 20h in PMs

• Paliperidone t1/2: 21h in CYP2D6 NMs, 30h in PMs

• Side effects: extrapyramidal effects, weight gain, 
hyperprolactinemia 



Risperidone metabolism & side effects
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African study
• 211 patients, 64% male, 57% Yoruba, 26% Igbo, mean age 12 ±  5 years

• CYP2D6 genotype unresolved for 3 patients

• MAF of reduced function alleles: *17, 20% & *29, 12%

• CYP2D6 metabolizer phenotypes:
• PM n=7, 3.4%

• IM n=72, 35%

• NM n=119, 57%

• UM n=10, 5%

• Risperidone measurable in 133, 9 -hydroxyrisperidone in 198 patients 
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https://ascpt.onlinelibrary.wiley.com/doi/epdf/10.1002/cpt.70012

PMID: 40704440 

https://ascpt.onlinelibrary.wiley.com/doi/epdf/10.1002/cpt.70012


CYP2D6 influences risperidone, 
metabolite & ratio
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PM, poor metabolizer; IM, intermediate metabolizer

NM, normal metabolizer; UM, ultrarapid metabolizer



Calculating relative CYP2D6 activity

• Metabolic ratio: 9-
hydroxyrisperidone/ri
speridone

• Requires both were 
measurable

• *1/*1 median = 100%

• PM (*4/*4, *4/*5, 
*5/*5) median = 0%
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Does *17 have increased function for 
risperidone?
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• CYP2D6*17 activity 
value is currently 0.5 
based on other 
substrates

• Cai et al found 
increased function for 
*17 allele with 
risperidone in 2006 
(n=3)

2x normal 

function

PMID: 16550211
Among patients with detectable metabolite but not parent, 
over half were *17 allele carriers

AV = 0
n=46

AV = 0.25
n=9
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Revised activity score 
improves model fit
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The current activity score 

explained 10% of the variability in 

the ratio-defined activity, while the 

revised activity score explained 

23%

Revisions: 

• CYP2D6*17 AS 2 instead of 0.5

• CYP2D6*29 AS 0 instead of 0.5



Prior work by Jose de Leon
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PMID: 17541883

PMID: 16550211



Jose de Leon’s risperidone -specific 
activity score proposal
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Validation study (published in March)

• Cincinnati Children’s remnant blood samples collected in 161 
patients admitted to psychiatry unit

• 63% male, mean age 12.5 (range 5 -18), 26% Black, 67% White

• 46 patients on strong CYP2D6 inhibitor
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http://dx.doi.org/10.1111/cts.70525 

http://dx.doi.org/10.1111/cts.70525


*17 allele has >4x normal function
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Estimated allele activity calculated from log-transformed ratio of 9-hydroxyrisperidone to 

risperidone in a multivariate linear regression model including concomitant inhibitor use. Those 

in bold have p<0.05 in the model. Estimates represent the exponentiated model coefficients. 
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*1/*17 have comparable 

activity to UMs, and 

significantly higher than 

AS=2 NMs

(will have more 

paliperidone than expected, 

potentially increasing risk 

for side effects)

NF/*17 have significantly 

higher activity than AS=1 

IMs (may be undertreated 

with IM dosing)



Phenoconversion  is incomplete
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Outliers in phenoconversion  often have 
*17 alleles

0
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0
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In vitro data demonstrates substrate 
specificity for CYP2D6*17
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PMID: 17470523



Mutations in substrate 
binding pocket and 
increased stability

19PMID 30126275 



Conclusions

•CYP2D6*29  allele had very little activity
•CYP2D6*17 allele had increased activity
•Validated Nigerian findings in Cincinnati Children’s 

population
• Significant harm could be done by continuing to use 

current activity score system for risperidone 
(underdosing  in IM with *17, increased production of 
9-hydroxyrisperidone which has ↑ 
hyperprolactinemia risk in NM with *17)
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