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Case Report

West Syndrome due to ALG13 mutation presenting
vigabatrin-associated reversible MRI signal changes and
drug-induced dyskinesia
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ABSTRACT

Heterozygous mutations in the asparagine-linked glycosylation 13 (ALG13) gene cause a rare genetic disorder that
severely affects neurological development. Symptoms associated with ALG13 mutations include severe epilepsy
and/or West syndrome (WS). Most cases reported in the literature describe typical characteristics of patients
within whom de novo mutations have been identified. A 5-month-old girl with developmental delay and epileptic
spasms, without dysmorphic features, is described. Electroencephalography (EEG) showed hypsarrhythmia,
compatible with WS, but complementary examinations did not find an underlying etiology. Vigabatrin therapy
was started, and then adrenocorticotropic hormone (ACTH) therapy was added. On follow-up, brain magnetic
resonance imaging (MRI) revealed restricted diffusions compatible with vigabatrin-associated reversible MRI
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Medicine, Pontifical Catholic signal changes. As the spasms and hypsarrhythmia on EEG persisted, a second cycle of ACTH was performed,
University of Parand, Curitiba, and then, the patient manifested a hyperkinetic movement, characteristic of drug-induced dyskinesia. Further
Brazil. investigation was carried out, and whole-exome sequencing revealed a de novo pathogenic variant in ALG13 gene.

The current case report expands our knowledge of WS by considering a female patient with unspecific clinical
features arising from an undefined subjacent etiology. This case also emphasizes the importance of a thorough
work-up to determine the underlying genetic etiology and presents the challenges in the diagnostic investigation
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Quick Response Code: Asparagine-linked glycosylation 13 (ALG13) deficiency is a rare X-linked inborn metabolic
disorder displaying severe neurological delay."! ALG13 may be related to a congenital disorder
of glycosylation, featuring cranial dysmorphism, microcephaly, intellectual disability, and
seizures.!"?! At present, most reports of ALG13 deficiency involve females with the ALG13
NM_001099922:ex0n3:¢c.A320G: p.N107S.1" A heterozygous de novo mutation produces a range
of clinical features that frequently involve developmental delay and epileptic conditions in girls.!?
Therefore, understanding the clinical presentations associated with the treatment response can
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improve our knowledge and the diagnosis of West syndrome
(WS) forms. Here, it describes a challenging diagnosis and
treatment pathway of a girl with WS due to ALG13 mutation,
which presented vigabatrin-associated reversible brain
magnetic resonance imaging (MRI) signal changes and also
developed drug-induced hyperkinetic movements during the
treatment optimization.

CASE REPORT

A 5-month-old girl presented with tonic spasms at 4 months
of age, occurring in clusters of 20-40/day, associated with
developmental regression. On clinical examination, the child
demonstrated global hypotonia, but did not present facial
dysmorphisms nor other clinical-specific features. The child
was born by natural delivery (Apgar, 9/9), the parents were
not consanguineous, and there was no familial history of
epilepsy. An initial laboratory screening was unremarkable.
Electroencephalogram (EEG) found a hypsarrhythmia
pattern, compatible with the diagnosis of WS. The first brain
MRI at 5-month-old revealed no abnormalities. At that time,
it was started the initial treatment with vigabatrin (50 mg/
kg/day), which led to no response. Thereafter, the vigabatrin
dose was adjusted to 150 mg/kg/day. However, the patient
failed to respond to vigabatrin optimization. Thus, synthetic
adrenocorticotropic hormone (ACTH) therapy, at 0.5 mg/
kg/day was added to the therapy (corresponding to 20 IU/
kg/day of natural ACTH). On the 3™ day of the therapy, the
spasms and hypsarrhythmia subsided, and developmental
gains were subsequently observed. However, two months
after initiating ACTH therapy, there was a significant return
of tonic spasms. In this way, the patient underwent further
clinical evaluation, including additional MRI, which revealed
restricted diffusion in the anteroinferior portions of the
hypothalamus and posterior tegmental tracts of the pons,
and hyperintense lesions in the anteroinferior portions of the
hypothalamus and posterior tegmental tracts of the pons on
T2-weighted image [Figure 1], compatible with vigabatrin-
associated MRI signal changes. To control the tonic spasms,
a second cycle of ACTH therapy, in the same dose, was
performed. After this cycle of treatment, hyperkinetic
movements were identified, in which the patient presented
involuntary and repetitive mouth opening, facial grimacing,
and asymmetric contractions of the limbs and tongue. There
was no loss of consciousness or epileptiform discharges on
EEG during these events, compatible with drug-induced
dyskinesia.’! Although it was not clear if the vigabatrin or
the association of ACTH with vigabatrin was the reason for
the induced movements, it led to the necessity to interrupt
vigabatrin. Therefore, a genetic investigation was carried out,
and whole-exome sequencing prompted the diagnosis of a de
novo pathogenic variant NM_001099922:exon3:c.A320G: p.
N107S in the ALG13 gene, compatible with developmental
epileptic encephalopathy 36 (DEE36; OMIM#300884).
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Figure 1: (a and b) Brain magnetic resonance imaging (MRI)
showing restricted diffusion in the anteroinferior portions of
the hypothalamus and posterior tegmental tracts of the pons.
(c and d) T2-weighted brain MRI showing hyperintense
lesions in the anteroinferior portions of the hypothalamus
and posterior tegmental tracts of the pons.

DISCUSSION

A 5-month-old female with severe epileptiform
encephalopathy and developmental delay, diagnosed
with WS was described in this case report. The infantile
spasm onset was consistent with the description of other
patients with WS, aged 4-6 months.[) Symptomatic WS
forms are most common, occurring in combination with
an underlying disease.”! Initially, a specific etiology
was not considered in this case, because the patient
had no history of gestational or delivery problems,
coagulation disturbances, neuroimage abnormalities,
or dysmorphic features differing from those of prior
published reports.™ Thus, additional evaluation
was performed after the failure of the first therapies,
finding the underlying gene. A rigorous evaluation
with neuroimaging and genetic testing may provide an
etiological diagnosis in most patients with WS. Chourasia
et al. described a cohort with 127 patients, in which it
was found that when an identifiable genetic diagnosis
was present, the absence of a recognizable dysmorphic/
syndromic diagnosis was associated with a poorer treatment
outcome.®
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Most cases of ALG13 deficiency occur among young females
displaying motor development delays and epileptic spasms;!
similar features are observed in those with DEE. Although
features including dysmorphic facial features (42%), ocular
defects (46%), bone abnormalities (42%), and movement
disorders (41%) occur inconsistently in patients with ALG13
deficiency,” they are highly suggestive of genetic disease.
Furthermore, a prominent jaw, smooth philtrum, bulbous
nose, large mouth and ears, thin upper lid, widely spaced
teeth, and high palate have been described in young females
with ¢.320A>ALG13 mutations.!"

Reversible MRI findings during treatment of infantile
spasms with vigabatrin have been well documented.®'"! The
pathophysiology and the anatomical correlation are not so
certain according to the literature, but descriptions, such as
this one, may help to better understand this situation in the
future. These findings are largely asymptomatic, although
some patients may present with hyperkinetic movement
disorders.!”! These movements are mainly choreiform or
dystonic movements without an EEG correlation. Risk is
associated with a non-cumulative, but high peak dose. It is
not clear if ACTH therapy may enhance the risk of drug-
induced dyskinesia.® In our patient, dyskinesia developed
during concomitant therapy with vigabatrin (150 mg/kg/day)
and ACTH (0.5 mg/kg/day). Although dyskinesias were not
evident until the addition of ACTH, these movements are
subtle and may be easily confounded with epileptic seizures.
Our analysis is that the combination of those drugs may
be a greater predisposing factor than the use of vigabatrin
isolated. This vision occurred in other cases in which there
was the addition of ACTH to vigabatrin.® This discussion
is important, and quick identification of these movement
disorders is essential since the treatments would be carried
out in totally opposite directions. Most children with ALG13
deficiency seem to respond satisfactorily to primary therapy.
Hormonal drugs (ACTH or prednisone) are described as
more effective than vigabatrin for treating WS in infants with
ALG13 deficiency.*” In our case, the patient responded only
after the second ACTH cycle, which is unusual in ALG13
reports. Important to mention that, in WS, responsiveness to
therapy is influenced by several variables, including ACTH
dosage, disease etiology, and likely broad phenotypes of
genetic syndromes. Nonetheless, a diagnosis should be made
as soon as possible to avoid detrimental developmental
delays. In the long term, most children with WS with genetic
etiologies develop severe epilepsy and neurological delays.”)

CONCLUSION

A 5-year-old girl with WS was described, in which no
underlying cause was identified initially. The patient was
resistant to the first treatments and adjustments, and the
findings of a vigabatrin-associated reversible MRI signal

change and the development of drug-induced dyskinesia led
to a challenging diagnosis pathway. A pathogenic variant in
ALGI13 gene was found, and the patient responded after a
second ACTH cycle. This case emphasizes the importance
of a thorough work-up to determine the underlying genetic
etiology in WS.
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