
Wong and Fogel  J Med Case Reports          (2021) 15:432  
https://doi.org/10.1186/s13256-021-03022-x

CASE REPORT

Acute pharmacogenetic dystonic reactions 
in a family with the CYP2D6 *41 allele: a case 
report
Darice Y. Wong1,2 and Brent L. Fogel1,2,3*  

Abstract 

Background: Dystonia is a known neurological complication of certain medications; however, the mechanism 
behind such effects is often undetermined. Similarly, the clinical pharmacogenomic effects associated with vari-
ous alleles of the cytochrome P450 family of proteins, and their role in acute dystonic reactions, are also presently 
unknown.

Case presentation: We describe a woman presenting with acute dystonic reactions to ondansetron, prochlorpera-
zine, and metoclopramide followed by persistent focal dystonia. A similar family history was reported in her siblings 
and her father to prochlorperazine, drugs all metabolized by the cytochrome P450 2D6 (CYP2D6) enzyme. Phar-
macogenomic testing indicated the patient was heterozygous for the intermediate metabolizer *41 allele (CYP2D6 
2988G>A, NM_000106.6:c.985+39G>A, rs28371725). Her father was homozygous for this CYP2D6 *41 allele, and 
consequently, her siblings were obligate carriers.

Conclusions: The metabolism of ondansetron, metoclopramide, or prochlorperazine in patients with the *41 CYP2D6 
allele has not been studied. In this family, clinical evidence implicates the *41 CYP2D6 allele as causing extrapyrami-
dal adverse pharmacologic reactions. Patients with a family history of medication-induced dystonia involving these 
medications should be considered for pharmacogenomic testing, and patients carrying the *41 CYP2D6 allele should 
consider reduction or avoidance of CYP2D6-mediated medications to minimize the potential risk of adverse extrapy-
ramidal effects.
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Background
Acute dystonia, a disorder of abnormal muscle tone lead-
ing to spasms and/or abnormal posture, can occur after 
exposure to certain medications, typically dopamine 
receptor antagonists [1]. Symptoms can appear follow-
ing the initial dose, can be focal, segmental, or general-
ized, and often involve the ocular muscles, face, jaw, 

neck, tongue, and trunk [1]. In severe cases, this can be 
life threatening. The mechanism behind these effects is 
not fully understood but, in some cases, may be precipi-
tated by impairments in drug metabolism, such as by the 
cytochrome P450 family of proteins. However, the full 
clinical spectrum of pharmacogenomic effects associated 
with various alleles of the cytochrome P450 proteins, and 
their contribution to complications such as dystonia, is 
also presently unknown.
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Case presentation
We describe a 39-year-old white non-Hispanic woman 
of Ashkenazi descent who presented with focal dysto-
nia characterized by bilateral blepharoclonus on eyelid 
closure, sequelae from a prior right-sided Bell’s palsy, 
and mildly elevated tone in both arms. She had suf-
fered an acute dystonic reaction immediately following 
intravenous administration of ondansetron in her early 
twenties, including retrocollis and oculogyric crisis, as 
well as a later episode of acute akathisia in response to 
prochlorperazine, and, most recently, akathisia occurring 
within 1  hour of 10  mg of metoclopramide being given 
orally, followed by persistence of the current symptoms. 
There is a family history of similar reactions on the pater-
nal side. Her father had severe akathisia in response to 
prochlorperazine, as did her brother. Her sister had also 
experienced akathisia after an epidural during pregnancy.

This history and presentation were concerning for a 
pharmacogenomic effect, supported by the observation 
that these drugs are all metabolized by cytochrome P450 
2D6 (CYP2D6), expressed in the liver and central nerv-
ous system. This enzyme is known to interact with a large 
number of clinical drugs and has a known relationship 
with extrapyramidal syndromes related to antipsychotics 
[2].

Pharmacogenomic testing was performed for CYP2D6 
and indicated the patient was heterozygous for the *41 
allele (CYP2D6  2988G>A, NM_000106.6:c.985+39G>A, 
rs28371725), an intronic polymorphism associated with 
aberrant splicing of CYP2D6  leading to the skipping of 
exon 6 with a corresponding reduction in activity [3]. 
This variant is responsible for the intermediate metabo-
lizer phenotype in the majority of people of European 
descent [4]. Testing of other family members indicated 
her father was homozygous for the CYP2D6 *41 allele in 
the  gene, and consequently, her sister and brother were 
obligate carriers (Fig. 1).

Conclusions
There is limited information on the relationship 
between the *41 allele and dystonia. In one study of 
the drug risperidone, intermediate metabolizers with 
the *41 allele showed increased levels of the drug and 
its metabolites (nearly twofold versus poor, or CYP2D6 
loss-of-function metabolizers, which show threefold) 
with an increased risk of developing dystonia and par-
kinsonism adverse effects [5]. There are presently no 
studies assessing the *41 intermediate metabolizer 
allele in patients taking ondansetron, metoclopra-
mide, or prochlorperazine; however, patients homozy-
gous for inactive loss-of-function alleles (*4 or *5) in 
CYP2D6 have been reported with acute dystonic reac-
tions to metoclopramide [6, [7]. In this family, the avail-
able clinical evidence points to the *41 allele being the 
cause of their extrapyramidal adverse pharmacologic 
reactions despite showing reduced activity rather than 
being loss-of-function. Future studies should address 
correlations between genotype, symptom onset, and/or 
severity with dosage. In this family, we cannot exclude 
additional genetic or environmental modifiers affecting 
the overall metabolism of these medications. For exam-
ple, it has been proposed that elevated estrogen levels 
during pregnancy can exacerbate dystonic reactions 
to metoclopramide in poor CYP2D6 metabolizers [7], 
which may have contributed to the dystonic reaction 
seen in our patient’s sister.

We recommend that patients with a family history of 
medication-induced dystonia involving ondansetron, 
metoclopramide, or prochlorperazine be considered 
for pharmacogenomic testing, and that patients car-
rying the *41 CYP2D6 allele should consider reduc-
tion or avoidance of CYP2D6-mediated medications to 
minimize the potential risk of adverse extrapyramidal 
effects.
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