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Letter to Editor

Dopa-Responsive Dystonia: Guanosine Triphosphate
Cyclohydrolase 1, Tyrosine Hydroxylase, and Sepiapterin Reductase

Dear Editor,

We read the article entitled “Nephrocalcinosis in
genetically proved dopa-responsive dystonia (DRD)
due to sepiapterin reductase (SPR) deficiency in
a Libyan girl” in this Journal with great interest.
Etarhuni ef al. reported the case of a female
with DRD secondary to SPR deficiency who
also presented nephrocalcinosis.!" This unique
characteristic was not already reported in other
individuals affected by this pathology.

DRD is averyrare (1 in I million people) inherited type
of dystonia that typically begins during childhood but
may begin in adolescence or adulthood. DRD may be
caused by the mutations in the guanosine triphosphate
cyclohydrolase 1, tyrosine hydroxylase (TH), SPR
genes, or the cause may be unknown. These genes
are related to the enzymes that are associated with a
common pathway responsible for the production of
dopamine and serotonin (TH is not related).”’ The
deficiency of dopamine can lead to a disbalance on the
nigrostriatal area leading to dystonia and parkinsonism,
mainly in the lower limbs,"! where the most common
clinical manifestation is tip-toe walking. A special
type of DRD is the Segawa disease (DY TS5 dystonia),
which is dopa-responsive generalized dystonia, caused
by abnormalities of the gene GCH-1 located on
chromosomes 14g22.1-q22.2.1%)

We provided Figure 1 to remember the main metabolic
pathway related to DRD. Table 1 is aresume of the main
characteristics of the DRD due to SPR deficiency cases
from the Middle Eastern and North Africa region.'*! It
is interesting to observe that the majority of the patients
manifested symptoms during infancy and early childhood.
The main clinical presentation was dystonia in the lower
limbs, in which the majority had tiptoe walking. Some
individuals had unique characteristics such as generalized
Parkinsonism, postural tremor, fast fatigability, equinovarus
deformity, oculogyric crisis, permanent limb hypertonia,
mild cognitive delay, and bilateral nephrocalcinosis. It is
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Figure 1: Metabolic pathways of neurotransmitters related to DRD. GTP:
guanosine triphosphate, NH2P3: dihydroneopterin triphosphate, 6PPH 4:
6 pyruvoyl tetrahydropterin, BH4: tetrahydrobiopterin, TYR: Tyrosine, 1:
GTP cyclohydrase 1, 2: SPR, 3: Tyrosine hydroxylase

¢

worthy of mentioning that the earlier the disease begins,
the greater the impairment; also, the cognitive decline is
sometimes refractory to treatment.””!

The association of DRD due to SPR deficiency
and nephrocalcinosis may be new, but the
deposition of calcium in the renal parenchyma
and dystonia was already reported with Lesch—
Nyhan syndrome (hypoxanthine-guanine
phosphoribosyl-transferase deficiency).[ One clinical
clue is the localization of dystonia because lower limbs
are more commonly associated with DRD. Moreover,
the presence of dystonia should be evaluated by a
specialist to classify accordingly sometimes other
diseases such as adrenoleukodystrophy can present
with dystonial” or even the dystonia could be a benign
finding that resolves without treatment.!®!
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Table 1: Dopa-responsive dystonia due to sepiapterin reductase deficiency cases from the Middle Eastern and North

Africa region

Reference Country Age (years), Onset Clinical SPRvariant  Management Note
sex presentation
Shalash et al. Egypt 32, female  Childhood Lower limb DTN  ¢. 207C>G Good response. Benefit -
(p-Asp69Glu)  with L-DOPA and
continued on pramipexole
27, female  Childhood Lower limb DTN ¢. 207C>G ( Good response. L-DOPA,  Generalized
p-Asp69Glu) anticholinergics, parkinsonism
amantadine
21, male Puberty Tiptoe walking c. 207C>G Good response. Benefit Postural tremor
(p-Asp69Glu)  with L-DOPA and
continued on pramipexole
10, female  Childhood Tiptoe walking c. 207C>G No treatment was started Fast fatigability
(p.Asp69Glu)
5, male Infancy Tiptoe walking ¢.207C>G No treatment was started ~ Equinovarus
(p.Asp69Glu) deformity
AlSubhi et al.  Saudi 1.25, male  Infancy (3 months)  Axial hypotonia, c. 527C>T Good response. Oculogyric crisis
Arabia DTN, and (p.Alal76Val) L-DOPA/carbidopa and
cognitive 5-hydroxytriptophan
7.5, fale  Infancy (3 months) ~ impairment c. 527C>T Good response. L-DOPA/  Oculogyric crisis
(p.Alal76Val) carbidopa
16.5, male  Infancy (6 months) c. IA>G Good response. L-DOPA/  Permanent limb
(p-MetlVal) carbidopa hypertonia
6, female Infancy (6 months) c. 1A>G Good response. L-DOPA/  Permanent limb
(p-Metl1Val) carbidopa hypertonia
9, male Infancy (12 months) c. 370 T>C Good response. L-DOPA/  Mild cognitive
(p-Trp124Arg)  carbidopa delay
Etarhuni e al.  Libya 12, female  Childhood (8 years)  Tip-toe walking ¢.207C>G (p.  No response. L-DOPA/ Bilateral
Asp69Glu) benserazide nephrocalcinosis

DTN: Dystonia, SPR: Sepiapterin reductase
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