Case Report

A Rare case of Sanfilippo syndrome type “C”
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ABSTRACT

disease in subsequent pregnancies.

Sanfilippo syndrome or mucopolysaccharidosis type III is a rare autosomal recessive neurodegenerative lysosomal storage disease.
The prevalence of Sanfilippo syndrome is 1 in 100,000 live births. Here, we are presenting a case of an 8-year-old female child
who presented with mild intellectual disability, sleep deprivation, and hyperactivity. The patient was diagnosed with Sanfilippo
syndrome type C. The diagnosis was made by increased heparan sulfate in urine analysis and exome sequencing showed
homozygous missense variant ¢.1622>T (p.Ser541Leu) in exon 17 of HGSNAT gene that leads to amino acid substitution from
serine to leucine at codon 541. We are presenting this case because several diseases have similar clinical presentation and there
is difficulty in making definitive diagnosis. The importance of early diagnosis is to prevent complications and recurrence of the
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than 50 inherited monogenic disorders. Each is caused by
a deficiency of an enzyme responsible for the degradation
of a metabolic product, whose accumulation results in lysosomal
malfunction and disease. The classification of LSDs primarily
depends on storage material and secondarily by the enzyme

l ysosomal storage disorders (LSDs) are a group of more

whose activity has been impeded. Sanfilippo syndrome or
mucopolysaccharidosis type III (MPS III) is a rare autosomal
recessive neurodegenerative LSD. The prevalence of Sanfilippo
syndrome is 1 in 100,000 live births.

There are four subtypes of MPS III, type A (mutation in
SGSH gene and leads to deficiency of heparan sulfamidase
enzyme) [1], type B (mutation in NAGLU gene and leads to
deficiency of N-acetylglucosaminidase enzyme) [2], type C
(mutation in HGSNAT gene and leads to deficiency of heparan-
alpha-glucosaminide N-acetyltransferase enzyme) [3], and
type D (mutation in GNS gene and leads to deficiency of
N-acetylglucosamine-6-sulfatase enzyme) [4]. Due to enzyme
deficiency, heparin sulfate or glycosaminoglycans (GAGs)
accumulate in lysosomes and lead to defective cellular
metabolism.

Among all subtypes, lifetime risk at birth of type A is most
common, followed by type B, and type C is very rare. The incidence
of MPS I1I C is between 0.00 and 0.42/100,000 live births [5-9]. The
relative frequency of MPS I1IC is 1.2% among all patients’ diagnosed
with LSDs in India [10]. The clinical progression of MPS IIIC is
variable, as disease initially presents with developmental delay after
a period of normal development followed by severe behavioral

problems and later by hyperactivity. Some children with MPS IIIC
present with coarse facial features, language developmental delay,
hepatomegaly, and epilepsy. With the progressive cognitive decline,
patients eventually regress to fully bedridden and vegetative state
that results in significantly diminished life expectancy. The mean
age of death in MPS IIIC is 23.4349.47 years, due to fatal respiratory
infections (i.e., pneumonia) [11]. Here, we are presenting a case
of an 8-year-old female child who was diagnosed with Sanfilippo
syndrome type C.

CASE REPORT

An 8-year-old female patient presented to the pediatrics
department with the chief complaint of mild intellectual disability,
developmental delay, sleep deprivation, and hyperactivity. Since
the age of 4 years, the patient presented with developmental
delay with previously normal development and later led to sleep
deprivation and hyperactivity at the age of 6 years. The patient’s
parents consulted several primary care physicians, neurologists,
psychiatrists, and pediatricians since appearance and progression
of symptoms and she was advised for several investigations
(computed tomography, magnetic resonance imaging [MRI]
brain, ultrasonography abdomen, electroencephalogram [EEG],
complete blood count, thyroid, renal, and liver function tests, brain
stem evoked response audiometry, Binet-Kamat intelligence
test, Vitamin B, level, erythrocyte sedimentation rate, and urine
examination) to reach definitive diagnosis, but all investigations
were within normal limit. Hence, the definitive diagnosis was not
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made and the patient was started on symptomatic treatment but
did not show any signs of improvement.

When the patient presented to us at the age of 8 years, on
taking detailed history, the patient’s parents told that the patient
had mild intellectual disability and abnormal behavior, as she used
to be very aggressive sometimes such as throwing the objects,
temper tantrums, avoid to go to school, and cries a lot when see
school van in the morning, screaming for no apparent reason, and
fearless. The patient used to remain awake during late nights and
played by herself in the middle of the night (sleep deprivation).
They also complained of hyperactive behavior, as she could not
sit still at one place, she used to visit neighbor or playground
anytime during the day or in midnight, difficult to dress, etc. The
patient’s parents told that these symptoms presented by her were
progressive since the age of 4 years. There was no history of
previous hospitalization. Antenatal and perinatal history, family,
and allergy history were not significant.

On examination, the patient appeared alert, without any facial
dysmorphism, cyanosis, icterus, clubbing, hepatomegaly, and
lymphadenopathy. Anthropometry including height 117.4 cm,
weight 24 kg, and body mass index 17.51 kg/m?. After detailed
history, several differentials of the signs and symptoms presented
by the patient were analyzed that were mucopolysaccharidosis,
autism spectrum disorder with hyperactivity, Rett’s syndrome,
Heller’s syndrome, attention-deficit hyperactivity disorder, and
Landau—Kleffner syndrome.

Urine heparan sulfate, quantification showed higher values of
71.3 mg/mM (normal range 5.7-12.9 mg/mM). Clinical exome
sequencing was performed to diagnose any genetic or metabolic
disorder which showed homozygous missense variant ¢.1622 >T
(p-Ser541Leu) in exon 17 of HGSNAT gene that led to amino
acid substitution from serine to leucine at codon 541. The allele
frequency of this gene variation was 0.0132%.

Normal EEG and MRI brain results ruled out the Landau—
Kleffner syndrome. Increased urine heparan sulfate and clinical
exome sequencing ruled out other differentials and MPS IIIC
was diagnosed. As, no definitive treatment of the disease is
present still so, symptomatic treatment with cognitive behavioral
therapy, speech therapy, and occupational therapy was started
and the patient was called for regular follow-up every month.
The patient’s parents reported improvement in hyperactivity and
school performance after starting symptomatic treatment with
occupational therapy.

DISCUSSION

MPS 1II is a rare autosomal recessive neurodegenerative LSD
that primarily affects the brain and spinal cord. In this disease,
there is a deficiency of different enzymes which leads to
defective metabolism of heparin sulfate in lysosomes, leading
to accumulation of heparin sulfate in lysosomes and impaired
cellular metabolism. GAGs are chains of sugar molecules, which
are found in the extracellular matrix and cell membrane and
stored in the secretory granules.

Signs and symptoms of MPS IIIC begin to appear between
2 and 6 years of age [12]. The affected infants appear normal
initially. MPS 1IIC is progressive and separated into clinical
stages. In the first stage, the child presents with delayed speech
and mild coarse facial abnormalities. The affected children are
prone to sinus and ear infections, diarrhea, enlarged tonsils, and
hepatosplenomegaly. The children are hyperactive and aggressive,
with frequent temper tantrums and fearlessness. The minor bone
deformities are also common. In the second stage, there are sleep
deprivation, walking and pacing, crying, and screaming for no
apparent or clinically diagnosed reason. They are compelled to
chew on things, throw objects, and their behavior becomes very
difficult. Overtime, speech and cognitive skills decline. In the last
stage, the child will lose the ability to walk, talk, and eat on his
own and become dependent on caregivers. The slightest infection
in this stage can result in death.

Héron et al. reported clinical characteristics of 17 patients
presented with MPS IIIC as language delay (92%), coarse
features (85%), abnormal behavior (77%), hepatomegaly (39%),
autism spectrum disorder (8%), and epilepsy (8%) [6]. Ruijter
et al. reported that the first clinical signs and symptoms for
patients with MPS IIIC appeared at a mean age of 3.5 years. They
included delayed speech development (92%), delayed motor
development (83%), behavioral problems (83%), deterioration
of speech (75%), sleeping problems (50%), diarrhea (58%), and
deterioration of walking (17%) [11]. Van de Kamp et al. reported
that the first signs appeared before the age of 4 years in 23% of
23 patients diagnosed with MPS IIIC, and dementia appeared
before the age of 6 years in 33% of patients [13].

The diagnosis of MPS I1IC can be made by urine analysis which
shows elevated levels of heparan sulfate in the early morning urine
sample as reported by Hurst et al. [14], gene sequencing, and
enzyme assay of skin fibroblasts and white blood cells [15-18].
As in the case reported here, increased heparan sulfate was
observed. The mean age of diagnosis is between 4.5 and 19 years.
The prenatal diagnosis of Sanfilippo syndrome can be made by
chorionic villus sampling and amniocentesis [19]. The newer
diagnostic technique is whole genome or exome sequencing,
which allows screening of the entire genome or protein-coding
region. It provides a standard method to test any subject for all
sequencing abnormalities as reported by Fedele [20]. It was
utilized in the present case which showed homozygous missense
variant in exon 17 of HGSNAT gene and was helpful in the final
diagnosis of the syndrome.

The treatment of MPS IIIC is only supportive, as there is the
absence of curative treatment. Several therapies are under research
such as enzyme replacement therapy, bone marrow replacement
therapy, gene therapy, and the use of genistein (an isoflavone
purified form of soy that exhibits ability to reduce heparin sulfate
level) as reported by Piotrowska ef al. [21]. The present case also
reported improvement with supportive and occupational therapy.
The expected life expectancy of MPS IIIC is late teens or early
twenties (23.43+9.47 years) [22,23]. The common reason of death
of the patient is due to respiratory infections, mostly pneumonia.
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CONCLUSION

The importance of early diagnosis is to prevent systemic life-
threatening complications and recurrence of the disease in
subsequent pregnancies.
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