Psychiatria Danubina, 2023, Vol. 35, No. 2, pp 269-271 https://doi.org/10.24869/psyd.2023.269

© Medicinska naklada & Pro mente, Zagreb, Croatia

Case study

METOCLOPRAMIDE-INDUCED ACUTE DYSTONIC
REACTION IN TWO PATIENTS, CYP2D6 *4/%4,
#10/*10 (POOR) AND *1/*5 INTERMEDIATE)
METABOLIZERS

Iva Sarac!, Helena Sarac?, Tamara BoZina!, Livija Simicevi¢', Fran Borovecki'?, Neven Henigsberg',
Nada Bozina', Jadranka Serti¢! & Ida Ivek?®

! School of Medicine, University of Zagreb, Salata 2, 10000 Zagreb, Croatia
2 University Hospital Centre Zagreb, Department of Neurology, KiSpatic¢eva 12, 10000 Zagreb, Croatia
3 University Hospital Centre Zagreb, Department of Hematology, Kispatic¢eva 12, Zagreb 10000, Croatia

received: 20.02.2023;

revised: 30.03.2023;

accepted: 24.05.2023

* % % % %

INTRODUCTION

Metoclopramide is a strong postsynaptic dopamine
D(2) receptor blocker and a weak 5-HT3 and 5-HT4 ag-
onist for its prokinetic effect. Metoclopramide stimulates
acetylcholine receptors accelerating gastric emptying.
Major side effect of metoclopramide is an acute dystonic
reaction (ADR) that usually occurs within 24 to 72 hours
of drug administration and depends on the plasma con-
centration of the drug. Metoclopramide is metabolized by
CYP2D6 and is a reversible inhibitor but not inactivator
of CYP2D6 under conditions of varying concentration
(Livezey et al 2014).

By this article, we point out that in addition to CY-
P2D6 poor metabolizers (PM), which have already been
described in the literature, intermediate metabolizers
(IM) who take metoclopramide also have an increased
risk of developing metoclopramide-induced acute dys-
tonic reaction (MIADR).

TWO CASES OF METOCLOPRAMIDE-
-INDUCED ACUTE DYSTONIA

Case A

A 20-year-old female of European descent, was ad-
mitted to Neurology Clinic due to headaches and nausea.
Her medical history revealed that at the age of 11 she had
developed episodes of torticollis three days after starting
metoclopramide at a dose of 30 mg daily due to gastri-
tis-associated nausea.

The possibility that the patient may be manifesting a
MIADR was considered, according to the DSM-5 crite-
ria. Other conditions were excluded by laboratory tests,
thyroid function and immunological tests, brain MRI and
EEG. Her symptoms improved upon administration of 5
mg biperiden intravenously.

Case B

A 30-years-old female Caucasian, was admitted to
Neurology Clinic due to vertigo-associated nausea. She
has a history of chronic gastritis. Five years ago, she felt
neck pain, stiffness and inability to move her head several
hours after the administration of the 20 mg of metoclopr-
amide. Based on the drug history, sudden onset and rapid
progression of the symptoms, a diagnosis of MIADR was
established. Her symptoms had disappeared immediately
upon administration of 5 mg biperiden intravenously.

Both patients was recommended to avoid metoclopr-
amide and to use if needed, all other CYP2D6 substrates
with caution.

GENETIC ANALYSIS

The participants consented to provide a blood sam-
ple for pharmacogenetic testing. Genotyping of CY-
P2D6*3*4*5%6* *10,*4 1 and duplications were performed
by polymerase chain reaction (PCR) based methods on the
7500 Real-Time PCR System, using TagMan® Drug Me-
tabolism Genotyping Assays, and on the Gene Amp PCR
System 9700 (Applied Biosystems, Carlsbad, CA, USA)
as previously published (Ganoci et al. 2017).
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RESULTS

The patient A was a carrier of CYP2D6 *4/*4 and CY-
P2D6*10/*10 genotypes, while patient B had CYP*1/*5
genotype, predisposing for PM and IM, respectively.
Both the CYP2D6 *4 and *5 are non-function alleles,
while allele *70 predispose for reduced CYP2D6 activity
(reduced-function allele).

DISCUSSION

MIADR is a neurologic condition frequently report-
ed in the literature with an incidence of 0.5-1%. The ef-
fects of CYP2D6 gene variants on the pharmacokinetics
of metoclopramide were evaluated previously (Bae JW
et al. 2020). However, only two case reports highlight-
ed the relevance of CYP2D6 activity for MIADR. One,
reported two patients who were given metoclopramide
for chemotherapy-induced nausea (van der Padt A et al.
2006). Both patients were poor metabolizers, carriers of
inactivating CYP2D6 alleles (*4/*4 and *4/*5 genotype,
respectively. The second article refers to two pregnant
women who were taking oral metoclopramide for preg-
nancy-associated nausea (Chua EW et al. 2019). Both
patients were homozygous for CYP2D6*4 allele. It was
assumed that deficient CYP2D6 function increased ex-
posure to metoclopramide increasing the risk of MIADR.
Furthermore, authors provided new insights into the
relation between CYP2D6 poor metabolism, pregnan-
cy-related hormonal changes and chemotherapy as other
predisposing risk factors.

Together with CYP2D6 gene deletion (allele *5), vari-
ants *3 and *4 account for most instances of poor metab-
olizer (PM) phenotypes in Caucasians. The frequency of
the *5 allele is similar in both populations (2-6%), while
*10 allele is more frequent in Asians (40%).

Several factors were proposed to contribute to the
risk of developing side effects of metoclopramide in the
form of MIADR. Cases reported provided evidences
that the CYP2D6 impaired function alone is not suffi-
cient, but the role of other mediated factors such as hor-
monal changes and concomitant therapy by other CY-
P2D6 drug substrates like neuroleptics, antidepressants,
opioids and chemotherapy may provoke MIADR (Chua
et al. 2019, van der Padt et al. 2006). Our two patients,
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apart from gastritis, had no peculiarities in their medi-
cal histories and were not treated with any other drugs.
MIADR are believed to be due to inhibition of specific
dopamine receptors that are related to poor elimination
of metoclopramide while others are independent of the
elimination rate (van der Padt et al, 2006, Silferer et al,
2012). Inactivation of CYP2D6 may be due to differ-
ent interaction of metoclopramide with some CYP2D6
genotypes (van der Padt et al, 2006, Silferer et al, 2012).
Furthemore, CYP2D6 could also interact with other
polymorphic enzymes including monoamine oxidases,
glucuronosyltransferases, sulfotransferases, and oth-
ers (Livezey et al, 2014). Pharmacogenomic research
showed that duplication of a non-functional CYP2D6
alleles has the same clinical function as a single copy.
The activity is also decreased in subjects heterozygous
for the deletion (Kato D et al, 2005). Since there is a
lack of reports on patients CYP2D5 IMs who mani-
fested MIADR, this case should further alert clinicians.
Furthemore, CYP2D6 variants may be associated with
biochemical changes in the brain and personality due to
their role in the metabolism of tyramine to dopamine
and regeneration of serotonin from 5-methoxytrypt-
amine (Pefas-Lledé & Llerena 2014). CYP2D6 may
participate in the central dopaminergic regulation, and
the CYP2D6 PM may have decreased 5-HT activity, al-
lowing increase in the dopaminergic tone (dopamine hy-
persensitivity) (Yu AM et al. 2003). Understanding the
role of CYP2D6 inactivation or inhibition in MIADR
can aid in metoclopramide prescription.

Limitation of the present study is that is not a case-con-
trol study but only a case report. Further research is need-
ed to elucidate the direct association of different CYP
polymorphisms with the occurrence of MIADR.

CONCLUSION

Risk for MIADR existed in patients with CYP2D6
PM and IM phenotype due to impaired metabolic func-
tion and prolonged bioavailability of metoclopramide.
Pharmacogenetics is a powerful tool in personalized
treatment by indentifying individuals at increased risk of
developing adverse events due to impaired metoclopra-
mide metabolism, which can cause serious extrapyrami-
dal symptoms.



Iva Sarac, Helena Sarac, Tamara BoZina, Livija Simicevi¢, Fran Borovecki, Neven Henigsberg, Nada Bozina, Jadranka Serti¢ & Ida Ivek:
METOCLOPRAMIDE-INDUCED ACUTE DYSTONIC REACTION IN TWO PATIENTS, CYP2D6 *4/*4, *10/*10 (POOR)

AND *1/*5 (INTERMEDIATE) METABOLIZERS

Psychiatria Danubina, 2023, Vol. 35, No. 2, pp 269-271

Acknowledgements:

This work has been supported in part by Croatian Sci-
ence Foundation under the project IP-CORONA-2020-12
and the project IP-2020-02-8475)

Contribution of individual authors:

Iva Sarac: conception, writing the first draft, manuscript
preparation, execution.

Helena Sarac: conception, organization, manuscript
preparation, analysis, design.

References:

1. Bae JW, Oh KY, Yoon SJ, Shin HB, Jung EH, Cho CK
et al. Effects of CYP2D6 genetic polymorphism on the
pharmacokinetics of metoclopramide. Arch Pharm Res.
2020;43(11):1207-1213.).

2. Bateman DN, Darling WM, Boys R, Rawlins MD. Extrapy-
ramidal reactions to metoclopramide and prochlorperazine.
QJ Med. 1989,;71(264):307-11.

3. Livezey MR, Briggs ED, Bolles AK, Nagy LD, Fujiwara R,
Furge LL. Metoclopramide is metabolized by CYP2D6 and
is a reversible inhibitor, but not inactivator, of CYP2D6. Xe-
nobiotica. 2014 Apr;44(4):309-319.

4. Chua EW, Harger SP, Kennedy MA. Metoclopramide-In-
duced Acute Dystonic Reactions May Be Associated
With the CYP2D6 Poor Metabolizer Status and Preg-
nancy-Related Hormonal Changes. Front Pharmacol.
2019,22;10:931.

5. Ganoci L, Bozina T, Mirosevi¢ Skvrce N, Lovri¢c M, Mas
P, Bozina N. Genetic polymorphisms of cytochrome P450
enzymes: CYP2C9, CYP2C19, CYP2D6, CYP3A44, and CY-
P3A45 in the Croatian population. Drug Metab Pers Ther.
2017,1;32(1):11-21.

Correspondence:

Helena Sarac (0125083)

University Hospital Centre Zagreb, Department of
Neurology, Kispaticeva 12, 10000 Zagreb, Croatia
Email: helenasarac57@gmail.com

Livija Simi¢evi¢: analysis and design.

Tamara Bozina: analysis and review.

Fran Borovecki: analysis, design and conception, review
and critique.

Neven Henigsberg: analysis, design, review and critique.
Nada Bozina: analysis, preparation of manuscript, review
and critique.

Jadranka Serti¢: analysis, review and critique.

Ida Ivek: analysis, design, review and critique

6. Kato D, Kawanishi C, Kishida I, Furuno T, Matsumura T,
Hasegawa H et al. CYP2D6 gene deletion allele in patients
with neuroleptic malignant syndrome: preliminary report.
Psychiatry Clin Neurosci. 2005;59(4):504-7.

7. Perias-Lledo EM & Llerena A. CYP2D6 variation, be-
haviour and psychopathology: implications for pharma-
cogenomics-guided clinical trials. Br J Clin Pharmacol.
2014,77(4):673-83.

8. Silfeler I, Arica V, Arica S, Dogan M. Development of acute
dystonia in three brothers due to metoclopramide. J Res
Med Sci. 2012;17:308-9.

9. van der Padt A, van Schaik RH, Sonneveld P. Acute dystonic
reaction to metoclopramide in patients carrying homozy-
gous cytochrome P450 2D6 genetic polymorphisms. Neth J
Med. 2006,64(5):160-2.

10. Yu AM, Idle JR, Byrd LG, Krausz KW, Kiipfer A, Gonza-
lez FJ. Regeneration of serotonin from 5-methoxytrypt-
amine by polymorphic human CYP2D6. Pharmacogenetics.
2003;13(3):173-81.

271



