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Hyperphosphatasia with mental retardation syndrome (HPMRS), also known as Mabry syndrome, is an autosomal recessive disease that is
associated with inherited glycosylphosphatidylinositol (GPI) deficiencies. This genetically heterogeneous disorder can be caused by variants in
seven genes that encode molecules of the glycosylphosphatidylinositol (GPI)-anchor biosynthesis pathway, namely PIGL, PIGO, PIGV, PIGW,
PIGY, PGAP2 and PGAP3. Recently, a pathogenic variant in PGAP3 was identified in 3 unrelated South African patients with HMPRS. Here,
two further patients with the exact variant in PGAP3 are described. Classically, HMPRS is associated with elevated alkaline phosphatase (ALP)
levels. Interestingly, these two patients had unusually low ALP levels at initial presentation. This is an important observation, as the ALP level
is often used as a screening test to decide whether to proceed to confirmatory genetic testing. These patients illustrate that in PGAP3-related
Mabry syndrome, ALP levels can be low, albeit a rare finding. Hence, a high suspicion for the disorder should be maintained in patients with
typical facial dysmorphic features and severe neurodevelopmental delay, even in the absence of elevated ALP.
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Hyperphosphatasia with mental retardation syndrome (HPMRS)
(OMIM239300), also known as Mabry syndrome, is an autosomal
recessive disorder which was first described in 1970 in 3 patients
who presented with developmental delays and intellectual disability,
seizures and elevated serum alkaline phosphatase (ALP).!!! Patients
with HMPRS typically present with severe intellectual disability,
characteristic facial dysmorphic features, and elevated ALP levels.
Other features are variable and include seizures, cleft palate,
brachytelephalangy, anorectal and gastrointestinal anomalies, as well
as cardiac malformations."!

HMPRS is genetically heterogeneous, with seven genes involved
in GPI-anchor synthesis currently known to cause the disorder,
namely: PIGL (OMIM605947), PIGV (OMIM610274), PIGW
(OMIM610275), PIGY (OMIM610662), PIGO (OMIM614730),
PGAP2 (OMIM614207) and PGAP3 (OMIM615716) have been
described in patients with HPMRS.

Recently, 3 unrelated South African (SA) patients with typical
features of HMPRS were described to have a homozygous pathogenic
variant in PGAP3 (NM_0033419.5: ¢.557G>T; p.Argl86Thr); thus
confirming a diagnosis of HMPRS type 4 in them.! All 3 had
massively elevated ALP levels. Here, 2 further SA patients with the
same pathogenic variant in PGAP3 are described. They share the
typical clinical features with other patients previously described.
However, they had abnormally low levels of ALP at presentation.

Both patients were enrolled in our Undiagnosed Disease
Programme at Stellenbosch University (HREC ref. no. N18/03/031).
Informed consent was obtained from the parents for whole-exome
sequencing, and for publication of results with corresponding
clinical information and photographs. ALP was measured using
standard NHLS laboratory protocols.

245

Case reports

Patient 1 is the only child to his non-consanguineous parents. His
older maternal half-sister is well. There are no known conditions
in the family. He presented with facial dysmorphic features (Figs
1A and 1B), cleft palate and developmental delay. At the age of
18 months, he was not sitting independently and was not saying
any words. He also had bilateral undescended testes. Previous
tests including a karyotype and a chromosomal microarray were
normal. He was evaluated at our Medical Genetics clinic and the
clinical diagnosis of HMPRS was made. His initial ALP at that
time was 12 U/L (normal range 104 - 345 U/L). In light of the
strong clinical suspicion, we performed whole-exome sequencing
on DNA from the patient and confirmed that he was homozygous
for the PGAP3 ¢.557G>T (p.Argl86Thr) variant. When he came
back for results delivery at 2 years old, his ALP level was high
(862 U/L).

Patient 2 was the only child of non-consanguineous parents. She
had two younger maternal half-siblings who were well. The rest
of the family history was noncontributory. She presented to our
Medical Genetics clinic for an evaluation of her developmental
delay and dysmorphic features (Figs 1C and 1D). She was born
with a cleft palate, which was repaired. All her milestones were
delayed. At 13 years old, she was not yet toilet trained, could
only say a few single words, was aggressive and hyperactive.
She attended a special school but was making little progress.
Her facial features were those of classic HMPRS. Duo whole-
exome sequencing was performed on her and her mother and
confirmed the diagnosis. The patient was homozygous for the
PGAP3 ¢.557G>T (p.Argl86Thr) variant, while the mother was
heterozygous. Her ALP level was 16 U/L (normal range 50 - 162
U/L).
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Fig. 1. Clinical photographs of patients 1 and 2 showing typical HVPRS features.
Patient 1 at age 18 months (A, B) and patient 2 at age 13 years (C, D) have
very similar craniofacial features: broad nasal bridge; long palpebral fissures;
hypertelorism; a broad nasal tip; a short nose; a long philtrum; a thin and wide
upper lip; down-turned corners of the mouth; full cheeks (becomes less obvious
with age); low-set and posteriorly rotated ears with overfolded helices.

Discussion

Both patients had classic dysmorphic features associated with
HMPRS, along with the developmental delay and other well-known
malformations in this syndrome. However, their baseline ALP
levels were abnormally low, which is a very rare finding in HMPRS.
Previous studies have shown that a minority of patients with
PGAP3-related HMPRS can have low ALP levels.’! However, until
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now, we have used an elevated ALP level as a screening test, before
progressing to genetic testing. Indeed, all previously described SA
patients with HMPRS had elevated ALP levels.[!!

This observation of low ALP is important, as Sanger sequencing
for the PGAP3 ¢.557G>T (p.Argl86Thr) variant is now available as
a diagnostic test through the NHLS at the University of Cape Town
(UCT). We therefore urge clinicians to have a high suspicion for
HMPRS in patients with the typical facial gestalt, even if ALP levels
are initially low. Confirming a diagnosis of this recessively inherited
syndrome allows for accurate genetic counselling, prognostication,
and even prenatal testing if desired.
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