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Hypermanganesemia with dystonia 1 (HMNDYT1, OMIM
#613280) s
(Mn) transporter SLC30A10 and characterized by Mn deposition

caused by mutations in the manganese
in the liver and brain.'™ Affected individuals present with
dystonia—parkinsonism, liver disease, polycythemia, and markers
of iron depletion. Brain magnetic resonance imaging (MRI)
appearances are pathognomonic, and diagnosis is confirmed by
genetic testing. The mainstay of treatment is chelation with dis-
odium calcium edetate combined with iron supplementation.’**
In this report, we describe the favorable response of an individual
with HMNDYT1 to sole iron treatment.

Case Report

A 28-year-old female was followed up in our clinic for general-
ized dystonia. She was born at term to healthy, consanguineous
parents. Her initial developmental milestones were normal. She
was able to sit at 7 months and walk and use first words at
13 months. At 18 months she developed difficulty with walking
and lost the ability to walk at 2 years.

At the age of 7, she presented to us with moderate generalized
dystonia, particularly prominent in the lower extremities. She
was moderately dysarthric and had mild oromandibular dystonia.
Her skin tone was darker than that of her parents and healthy
sibling. She was polycythemic, had severe hypermanganesemia
and markers of iron depletion, and liver function tests were
deranged (Table 1). Liver ultrasound was normal, whereas liver
biopsy showed fibrosis and mononuclear cell infiltration. Brain
MRI revealed T1-hyperintensity of the globus pallidus consistent
with Mn deposition.

At the age of 23 years, she was unable to sit unsupported as a
result of severe generalized dystonia with prominent oro-
mandibular dystonia and dyskinetic movements in the upper
extremities. Features of parkinsonism were not present. She
scored 111 on the Fahn Marsden Rating Scale, including both the
motor and the disability subscales. She experienced irritability,
insomnia, logorrhea, emotional instability, and auditory and visual
hallucinations. A diagnosis of organic psychosis was made, which
responded to risperidone. Intelligence quotient (IQ) score was 70.
Brain MRI showed worsening of the basal ganglia and white mat-
ter T1-hyperintensities (Fig. 1). Sanger sequencing of the solute
carrier family 30 member 10 (SLC30A10) gene according to pub-
lished protocols' revealed a homozygous sequence variant (c.1188
dup [p.Leu397Thrfs*15]) that has not been previously reported
(Fig. 1). Both parents were found to be heterozygous carriers.

The family decided against chelation with disodium calcium
edetate because of its possible side effects and added disease bur-
den. Therefore, the patient was commenced on oral iron alone
with a standard dose of ferrous fumarate at 200 mg elemental
iron per day. At 10 months after treatment initiation, her speech
was clearer and echolalia was no longer present. Fine motor
movements improved, and she was able to use her hands to eat
solid food. Generalized dystonia was less severe; however, her
sitting posture remained affected by axial dystonia, and she was
unable to stand without support. After 2 years, dystonic
contractions decreased, her skin color normalized, and
T1-hyperintensities on MRI decreased (Fig. 1). Laboratory
parameters including hemoglobin, iron parameters, liver function
tests, and blood Mn normalized (Table 1). A 3-month treatment
pause initiated by the parents led to the worsening of dystonia
and a reoccurrence of psychotic symptoms. Restarting of iron
stabilized symptoms within 3 weeks. Currently, 5 years after
treatment initiation, she is able to speak clearly, though mildly
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TABLE 1 Result of laboratory investigations prior to and during treatment with oral iron

Prior treatment
(at 7 years)

Blood results

Prior treatment
(at 23 years)

During treatment
(at 24 years)

Whole blood manganese (<273 nmol/L) 1946 |
Erythrocytes (3.8-5.0 10°%/pL) 7.63 7
Hemoglobin (11.7-15.5 g/dL) 231
Hematocrit (36%-46%) 62.6 1
TIBC (250-410 pg/dL) 539 1
Ferritin (13-15@ ng/mL) 10 |
SGOT (5-42 U/L) 78 1
SGPT (5-45 U/L) 130 1
Indirect blirubin (0.1-0.5 mg/dL) 1.1
Total bilirubin (0.2-1.2 mg/dL) 1.87

3528 | 263
7.11 1 4.209
17.91 12.5
57.7 1 37.7
673 1 291
10.65 | 339.2 1
35
30
0.37
.66

Abnormal values in bold. T above reference range, | below reference range.
TIBC, Total iron binding capacity; sGOT, serum Glutamate Oxaloacetate Transaminase; sGPT, serum Glutamic-pyruvic transaminase.
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FIG. 1. A: Axial, T1-weighted magnetic resonance imaging brain imaging showing marked hyperintensity of bilateral gobus pallidus,
putamen, substantia nigra, and white matter (arrows) before treatment initiation. At 2 years after iron treatment, the globus pallidus
hyperintensity has improved (arrows), and the white matter appearance normalized (*). B: Sequencing chromatogram showing a
homozygous duplication of an adenine residue at position 1188 (c.1188 dup [p.Leu397Thrfs*15]) of the SLC30A10 gene (NM_018713.2) in the

patient. Both parents are heterozygous for the identified variant.

dysarthric, eat solid food by herself, brush her teeth, and sit more
comfortably without severe dystonic postures. Her latest Fahn

Marsden Rating Scale score is 54.

Discussion

The patient reported here presented with characteristic clinical,
radiological, and biochemical features of HMNDYT1, including
generalized dystonia, liver disease, severe hypermanganesemia, and
polycythemia. In addition, she developed psychosis during adoles-
cence. To date, psychotic symptoms have not been described in

HMNDYT1."* However, they are a well-characterized feature of
manganism caused by environmental Mn overexposure5 MRI
brain appearances were pathognomonic as expected for an
inherited Mn transporter defect associated with Mn overload.'
Other causes of symmetric T1 hyperintensities of the basal ganglia
including acquired Mn overload through environmental overexpo-
sure, parenteral nutrition, and end-stage liver disease as well as
Wilson’s and Fahr disease were excluded.

Mn and iron homeostasis are interdependent as both metals
share transporters such as the divalent metal transporter 1, transfer-
rin/transferrin receptor complex, and ferroportin.® Because chela-
tion therapy was declined, treatment was initiated with iron alone
with a view to limiting intestinal Mn absorption. This led to
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significant improvement of dystonia, normalization of biochemical
parameters, and a reduction in Mn deposition on MRI. The liter-
ature only reports 1 patient with HMNDYT1 who was treated
with iron alone and who, similar to our case, experienced partial
neurological improvement and moderate reduction in serum Mn.”
Iron supplementation also normalized blood Mn levels in a
patient on chelation therapy to an extent that could not be
achieved with chelation alone.® Given that HMNDYT1 causes
neurodegeneration,” it is surprising that in individuals with signifi-
cant disease progression, treatment with either chelator or iron
leads to the improvement of neurological disease. This suggests
that, in addition to neuronal loss, metal toxicity reversibly affects
neuronal function similar to what is observed in Wilson’s
disease.'

In conclusion, an early diagnosis of HMNDYT1 is of para-
mount importance as it is a treatable neurological disorder. Iron
supplementation alone presents a promising alternative to chela-
tion, particularly in patients who do not tolerate or have no
access to chelation therapy.
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Supporting Information

Supporting information may be found in the online version of
this article.

Video S1. Segment 1 shows the affected individual prior to
treatment initiation at the age of 23 years. She is unable to sit in
the wheelchair without support as a result of severe generalized
dystonia at rest. Segment 2 shows the patient 13 months after
the start of iron supplementation. She is able to sit in the wheel-
chair more comfortably although axial dystonia remains. On
request, she is able to use her hands to eat and brush her hair and
teeth. Her speech is clear.
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