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Childhood glaucoma in
association with congenital
disorder of glycosylation
caused by mutations in
fucosyltransferase 8

Anna Schweigert, CO, and
Raymond G. Areaux Jr, MD

A rare form of congenital disorder of glycosylation (CDG) was
recently discovered in individuals with biallelic mutations in fuco-
syltransferase 8 (FUTS8). The clinical characteristics of patients
with FUT8-CDG include intrauterine growth retardation, feeding dif-
ficulties, hypotonia, microcephaly, seizures, short stature, develop-
mental delay, and respiratory abnormalities. We report the first
case of glaucoma in an infant with FUT8-CGD and hypothesize a
pathogenesis for glaucoma.

Case Report

A 5-month-old girl was referred to our pediatric ophthal-
mology clinic at the University of Minnesota for evaluation
of tearing, photosensitivity, and possible congenital glau-
coma. Her past medical history included intrauterine
growth retardation, seizures, hypotonia, facial dysmor-
phism, feeding difficulties, respiratory disease, and
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developmental delays. The patient had been recently diag-
nosed with FUT8-CGD after whole exome sequencing
identified 2 variants in FUTS (c.1009C>G p.Arg337Gly
within exon 8 and a ¢.1259+5G>T splice site variant
within intron 9), and functional studies showed a complete
lack of FUTS$ protein and loss of core fucosylation. There
were no pathogenic variants in CYPI1B1, LTBP2, or TEK,
genes associated with infantile glaucoma.

On first examination, her vision was central, steady, and
maintained in both eyes. Pupils and ocular motility were
normal. The cornea of the right eye was clear. The left eye
appeared buphthalmic, with a diffusely hazy cornea. Intraoc-
ular pressure (IOP) measured using the iCare tonometer
(Icare Finland Oy, Vantaa, Finland) was 16 mm Hg in the
right eye and 21 mm Hg in the left eye. Dilated fundus exam-
ination revealed a cup:disk ratio of 0.25 in the right eye and
0.45 in the left eye. Cycloplegic refraction was —1.00 sphere
in the right eye and —1.50 sphere in the left eye.

Examination under anesthesia was recommended. The
patient was dilated with a mixture of cyclopentolate
1.3%, tropicamide 0.17%), and phenylephrine 1.7%. IOP
measured with Tono-Pen (Reichert Technologies, Depew,
NY) was 18 mm Hg in the right eye and 36 mm Hg in the
left eye immediately on induction of general anesthesia.
Corneal diameters were 11.5 x 11.5 mm in the right eye
and 12.5 x 12.5 mm in the left eye. Central corneal thick-
ness was 538 um in the right eye and 624 um in the left eye.
Axial length was 20.75 mm in the right eye and 22.57 mm in
the left eye. Anterior segment examination of the right eye
was unremarkable. Gonioscopy of the right eye revealed an
immature angle with prominent radial iris angle vessels and
a high iris insertion. The trabecular meshwork was not
clearly defined. Indirect ophthalmoscopy revealed a
normal macula and optic nerve, and a cup:disk ratio of
0.2. Anterior segment examination of the left eye revealed
a notably buphthalmic eye with diffuse corneal edema, pre-
venting a view of the angle on attempted gonioscopy. Indi-
rect ophthalmoscopy revealed normal macula and vessels.
There was an optic cup:disk ratio of 0.4.

A temporal Harms trabeculotomy was performed in the
left eye. After surgery, the IOP improved to 21 mm Hg,
and the corneal edema cleared, but the IOP increased to
29 mm Hg 1 year later. The patient was started on brinzo-
lamide ophthalmic suspension 1% three times daily, and
IOP was maintained below 24 mm Hg. The IOP of the
right eye remained normal without treatment. Amblyopia
of the left eye was detected 3 months after surgery. Cyclo-
plegic refraction indicated significant anisometropia (right,
—1.25 + 1.25 x120; left, —4.50 +1.00 x45); the patient
was treated with glasses and part-time patching until her
death due to respiratory complications at 3 years of age.

Discussion

The FUTS gene is widely expressed in mammalian tissues
and catalyzes the core fucosylation of N-glycans in the
biosynthesis of glycoproteins. Core fucosylation has been
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shown to have a significant effect on cell growth and differ-
entiation." FUT$-CDG is rare; to our knowledge, only 2
individuals other than our patient have been reported
with pathogenic variants,” and our patient is the first case
of FUT8-CGD associated with glaucoma. Of note, whole
exome sequencing revealed no abnormalities in known
genes for primary congenital glaucoma or other glau-
comas. Therefore, we propose FUT8-CDG as a new etiol-
ogy of glaucoma and classify it as a “glaucoma associated
with a nonacquired systemic syndrome,” according to the
World Glaucoma Association’s childhood glaucoma classi-
fication system.’

Overexpression of the FUT$ gene has been found in the
trabecular meshwork of eyes with primary open-angle glau-
coma and is thought to play an important role in the regu-
lation of the aqueous outflow.” Imbalances in both up-
regulation and down-regulation of a single gene may cause
a broad range of diseases.” We cannot rule out the possibil-
ity that our patient had glaucoma unrelated to the muta-
tions in FUTS; however, given the absence of any other
glaucomatous genetic abnormalities on whole exome
sequencing and the significant improvement in IOP with
trabeculotomy, we suspect that reduced expression of the
gene was either directly causative of the glaucoma or acted
as a cofactor to exacerbate her infantile-onset glaucoma. To
our knowledge, this is the first evidence to suggest that
reduced expression of the FUT§ gene dysregulates aqueous
outflow at the level of the trabecular meshwork and results
in an infantile-onset variant of open angle glaucoma.

The mortality in individuals with FUT§-CGD is expected
to be high. Studies have shown that 70% of FUT$ knockout
mice usually die within 3 days of birth, and survivors display
growth retardation and severe respiratory problems.” T'wo
of the 3 known individuals with FUT8-CGD have died
before 8 years of age from respiratory diseases.

FUTS$-CGD should be considered in the differential
diagnosis of patients with infantile-onset glaucoma who
present with intrauterine growth retardation, feeding diffi-
culties, hypotonia, microcephaly, seizures, short stature,
developmental delay, and respiratory abnormalities. Chil-
dren diagnosed with FUT8-CGD should be evaluated
for potential glaucoma. Future studies of FUT$’s role in
the trabecular meshwork could further elucidate the exact
pathogenesis of aqueous outflow obstruction and guide
therapeutic developments.

Literature Search

PubMed and Google Scholar were searched on June 16,
2019, without date restriction, for English-language results
using the following terms: congenital disorder of glycosylation
AND glaucoma, fucosyltransferase 8 AND trabecular mesh-
work, fucosyltransferase § AND glaucoma.
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Management of ocular
manifestations of
autosomal recessive
congenital ichthyosis 4B,
harlequin type, in the
perinatal period

Ashley Khalili, MD, Matthew Schear, DO,
Giovanni Greaves, MD,

Hal R. Schwartzstein, DO, Sylvia Kodsi, MD,
and Matthew Gorski, MD

Autosomal recessive congenital ichthyosis (ARCI4B [OMIM
#242500]), also known as harlequin ichthyosis, presents at birth
with extreme hyperkeratosis and thick-fissured plaques, leading
to tightness of the skin around the eyes, mouth, ears, chest,
abdomen, and extremities. Ocular manifestations include cicatri-
cial ectropion and exposure keratitis. We present 2 infants with AR-
CI4B and cicatricial ectropion who were managed with aggressive
nonsurgical therapy. Both infants avoided severe ocular sequelae
and maintained corneal clarity, highlighting that management of
exposure keratopathy with frequent ophthalmic ointment applica-
tion can prevent severe ocular surface pathology in ARCI4B.
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