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ABSTRACT
Background: Mutations in the GCH-1 gene are associated with Autosomal Dominant
Dopamine Responsive Dystonia (DYT 5). One of the hallmarks of this condition is dramatic
and sustained response to low doses of levodopa.
Case Report: We present the case of a 22 year old female patient with genetically
confirmed GCH-1 Dopa-Responsive Dystonia who had no response to low dose Levodopa
but who achieved symptom control on a total dose of 900 mg/day.
Discussion: Autosomal Dominant Dopa-Responsive Dystonia is a phenotypical
heterogenous condition that, in some cases, may require high doses of levodopa for
treatment response.
Highlights
Mutations in the GCH-1 gene are associated with Autosomal Dominant Dopamine
Responsive Dystonia which is typically defined by dramatic responses to low doses
of levodopa. We report a patient with genetically confirmed Dopa-Responsive Dystonia
who had no response to low dose Levodopa but who achieved symptom control with
900 mg/day.
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INTRODUCTION
Autosomal Dominant Dopa-Responsive Dystonia (DRD)
is a phenotypically heterogenous condition typically
presenting in childhood or adolescence with focal dystonia,
diurnal fluctuations and occasionally mild parkinsonism.
Mutations in the GCH-1 gene encoding the enzyme GTP
cyclohydrolase are the most common cause [1]. A hallmark
of this condition is marked and sustained responses to
low dose levodopa. This makes it an essential condition
to recognize as symptoms are potentially treatable and
treatment associated dyskinesias are uncommon [2]. We
present a case of DRD with a pathogenic confirmed GCH-1
mutation who had no treatment response to low doses of
levodopa but achieved complete symptoms control on a
higher dose (900 mg/day).

CASE REPORT
A 22 year old right handed female was referred to
Neurology outpatients with a three year history of lower
limb cramping relieved by movement and involuntary
nocturnal lower limb movements. She was able to
suppress the movements but this increased discomfort.
Initially, there was a brief and non-sustained response to a
dopamine agonist (pramipexole commencing at 0.18 mg
daily up titrated to 2 g three times a day). In addition, she
reported painful involuntary pulling sensation in her head
and trunk. Past medical history was unremarkable and
there was no history of Dystonia or Parkinsonism in her two
sisters, parents or grandparents. No identifiable triggers
including trauma or neuroleptic use were identified. Over
the next two months, these symptoms rapidly progressed
and the patient was admitted for assessment. Examination
at that time revealed hyperkinetic movements comprising
of extensor posturing in the upper limbs, severe retrocollis
and retropulsion of the neck and torso. There was no
notable diurnal variation. There was no evidence of
Parkinsonism, pyramidal or cerebellar dysfunction.
Deep tendon reflexes were brisk and symmetrical with
downgoing plantars. There was no clinical response during
a period of direct observation with inpatient neurology and
physiotherapy assessment to a low dose of CarbidopaLevodopa (Sinemet) 10 mg/100 mg three times a day (TID).
Her symptoms continued to progress and two months
later, the patient was unable to mobilise independently or
lie flat.
A Dystonia and Parkinsonism Next Generation Sequencing
panel was requested and revealed a heterozygous point
mutation GCH1gene c.305T>A with a Met102Lys protein
change. This mutation has previously been reported with
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Autosomal Dominant Dopa-Responsive Dystonia [3–5]. CSF
biomarkers revealed low levels of biotetrahypterin and total
neopterin which supported a defect in GTP-cyclohydrolase.
She was retrialled on a higher dose of Carbidopa-Levodopa
(Sinemet) 30 mg/300 mg TID with complete resolution of
symptoms (total daily levodopa dose 900 mg). At two year
follow up, the patient remains asymptomatic on the same
dose. The medication is well tolerated without adverse
effects and the patient has an excellent quality of life.

DISCUSSION
Dopa-Responsive Dystonia was first described by Masaya
Segawa in 1976 [2]. A defect in GCH-1 gene is the most
common cause, and results in defects in the enzyme
GTP-cyclohydrolase [1]. This enzyme catalyses the first
step in biosynthesis of Biotetrahypterin, a cofactor for
Tyrosine Hydroxylase. The classic syndrome associated
with this enzyme deficiency presents in the first decade of
life with foot dystonia [6]. Diurnal fluctuation is common
with symptoms worsening during the day. Brisk reflex
and clonus can also been seen. Later on in the disease
course, Parkinsonism can develop. Postural instability and
retropulsion have been reported [6]. Most patients have a
marked beneficial response to Levodopa at low doses and
treatment associated dyskinesias are uncommon.
This case demonstrates many atypical features including;
dystonic phenomenology at late age onset, lack of diurnal
variation and lack of family history and importantly, lack
of response to low dose levodopa. However, case reports
do show a wide variation in clinical syndromes associated
with this condition but to our knowledge the high levodopa
requirements are unique to this case.
Three international studies have reported families
with the same point mutation with amino acid change
Methionine Lysine 102 as seen in this case [3–5]. The
reports are phenotypically heterogenous even within the
same families. However, all patients had an excellent
response to Levodopa at doses 25–400 mg/day [3–5].
DYT5 is an important cause of treatable dystonia. If clinical
suspicion is high despite lack of response to low dose
levodopa, higher doses of levodopa may produce a clinical
response, and significantly improve quality of life for these
patients.

ETHICS AND CONSENT
The authors confirm that the approval of an institutional
review board was not required for this work. We confirm that
the patient presented here has reviewed the manuscript and

Bradley et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.619

consented to publication. We confirm that we have read the
“Declaration of Helsinki” principle in ethical publication and
affirm that this work is consistent with those guidelines. No
other undisclosed groups were involved and all co-authors
have approved the manuscript.

3

Peter Widdess-Walsh
orcid.org/0000-0003-4217-2575
Department of neurology, Beaumont Hospital, Dublin

REFERENCES
1. Müller U, Steinberger D, Topka H. Mutations of GCH1 in

COMPETING INTERESTS

Dopa-responsive dystonia. J Neural Transm. 2002; 109:
321–328. DOI: https://doi.org/10.1007/s007020200013
2. Segawa M, Hosaka A, Miyagawa F, Nomura Y, Imai H.

The authors have no competing interests to declare.

Hereditary progressive dystonia with marked diurnal
fluctuation. Adv Neurol. 1976; 14: 215–33.

AUTHOR CONTRIBUTIONS

3. Nishiyama N, Yukishita S, Hagiwara H, Kakimoto S,
Nomura Y, Segawa M. Gene mutation in hereditary
progressive dystonia with marked diurnal fluctuation

MB contributed to manuscript preparation and literature
review. SL, SC, RV, FM and PWW were involved in clinical
care of the presented case and review of the manuscript.

(HPD), strictly defined dopa-responsive dystonia. Brain Dev.
2000; 22: 102–106. DOI: https://doi.org/10.1016/S03877604(00)00152-2
4. Illarioshkin SN, Markova ED, Slominsky PA, Miklina NI,

AUTHOR AFFILIATIONS
Maeve Bradley
Department of neurology, Beaumont Hospital, Dublin
Shane Lyons
orcid.org/0000-0001-8381-7531
Department of neurology, Beaumont Hospital, Dublin
Sarah Coleman
Department of physiotherapy, Beaumont Hospital, Dublin
Roisin Vance
Department of physiotherapy, Beaumont Hospital, Dublin
Fiona Molloy
Department of neurology, Beaumont Hospital, Dublin

Popova SN, Limborska SA, Tsuji S, Ivanova-Smolenskaya IA.
The GTP Cyclohydrolase I Gene in Russian Families With DopaResponsive Dystonia. Arch Neurol-chicago. 1998; 55: 789–792.
DOI: https://doi.org/10.1001/archneur.55.6.789
5. Liu X, Zhang S, Fang D, Ma M, Guo X, Yang Y, Shang H. GCH1
mutation and clinical study of Chinese patients with dopa‐
responsive dystonia. Movement Disord. 2010; 25: 447–451.
DOI: https://doi.org/10.1002/mds.22976
6. Yoshino H, Nishioka K, Li Y, et al. GCH1 mutations in doparesponsive dystonia and Parkinson’s disease. J Neurol. 2018;
265: 1860–1870. DOI: https://doi.org/10.1007/s00415-0188930-8

Bradley et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.619

4

TO CITE THIS ARTICLE:
Bradley M, Lyons S, Coleman S, Vance R, Molloy F, Widdess-Walsh P. A Case of GCH-1 Mutation Dopa-Responsive Dystonia Requiring High
Doses of Levodopa for Treatment. Tremor and Other Hyperkinetic Movements. 2021; 11(1): 23, pp. 1–4. DOI: https://doi.org/10.5334/
tohm.619
Submitted: 20 March 2021

Accepted: 10 May 2021

Published: 24 June 2021

COPYRIGHT:
© 2021 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited. See http://creativecommons.org/licenses/by/4.0/.
Tremor and Other Hyperkinetic Movements is a peer-reviewed open access journal published by Ubiquity Press.

