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bilateral cataracts

Catarina Cordeiro

SUMMARY

Congenital cataract can be caused by several systemic
diseases and differential diagnosis should be done
between infections, genetic or metabolic diseases. We
present a case of a 12-month-old girl with bilateral
nuclear cataracts that was referred for investigation.
Since she did not present a family history of congenital
cataracts or metabolic diseases, and her physical
examination was normal, a systemic evaluation was
performed. Biochemical studies disclosed abnormal
galactose metabolism signs. The diagnosis of
galactokinase (GALK1) deficiency was considered and
the study of the GALK1 gene allowed identifying a
pathogenic genetic variant and a predictably pathogenic
missense mutation, previously not described. Dietary
measures were imposed with a good evolution.

BACKGROUND

Bilateral congenital cataracts can be inherited as an
autosomal dominant form or caused by systemic
diseases such as infections (TORCH (Toxoplas-
mosis, Other (syphilis, varicella-zoster, parvovirus
B19), Rubella, Cytomegalovirus and Herpes infec-
tions) group), genetic diseases (Down syndrome,
Lowe syndrome, trisomy 13 and trisomy 15)
or metabolic diseases, including galactokinase
(GALK1) deficiency.

The GALK1 gene, located on chromosome
17q24, encodes GALK1 and is involved in galac-
tose metabolism. GALK1 deficiency is an auto-
somal recessive disease originally described by
Gitzelmann.' It results from an error in the first
committed step of the Leloir pathway—GALK1
catalyses the phosphorylation of galactose with ATP
into galactose 1-phosphate (figure 1). This results
in the activation of alternate pathways of galactose
metabolism, which leads to the accumulation of
galactose, galactitol and galactonate. Consequently,
high galactitol causes osmotic swelling of lens fibres
and protein denaturation, leading to early onset
cataracts.”’

The worldwide incidence of GALK1 defi-
ciency is low (1:150.000 to 1:1.000.000), and the
highest incidence is found in Romani population
(1:40.000), due to a founder mutation.”*

The most common symptom of patients with
GALK1 deficiency is bilateral cataracts with
neonatal or juvenile onset. However, neonatal
complications have also been described, such as
hepatosplenomegaly, hypoglycaemic and hyperbil-
irubinemia. Additionally, cognitive and/or motor
developmental delay, bleeding diathesis and enceph-
alopathy can also occur, yet rarely.®
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Galactose and galactitol levels on blood or urine
are elevated but, unlike classical galactosemia,
galactose-1-phosphate is usually normal. After
implementing a dietary treatment, galactose and
galactitol concentrations decrease and, therefore,
become reliable parameters to understand dietary
compliance. Nevertheless, even in patients with
good compliance, galactitol concentrations may
remain above normal.> GALK1 deficiency has a
relatively benign course even if untreated (except
for diet-dependent cataracts and in rare cases of
pseudotumor cerebri).

We present a case of a 12 months old girl with
bilateral congenital cataracts and referred for
investigation, which was diagnosed with GALK1
deficiency.

The aim of this report is to alert medical doctors
to this condition, since the diagnosis is infrequent
and, therefore, requires a high index of suspicion.

CASE PRESENTATION

A 12-month-old girl was referred to a general
paediatric outpatient clinic of a Tertiary Hospital
to investigate bilateral congenital cataracts. A white
dot was detected on her pupils since the second
month, yet ophthalmologic observation was only
performed at 11 months. She was diagnosed with
bilateral nuclear cataracts and submitted to surgery,
where both her eyes had the lens removed.

During pregnancy, her mother had gestational
diabetes controlled with diet, negative serolo-
gies and normal ultrasounds. She was born by
a caesarean section at a 40 weeks’ gestation with
an Apgar score of 10/10/10 and birth weight of
3990g (P90). The expanded newborn screening for
inherited metabolic diseases was normal. Growth
was around 50-85th percentile and psychomotor
development was age appropriate. Parents are
healthy nonconsanguineous Moldovan immigrants
and she has a healthy 6-year-old sister. There had
no family history of congenital cataracts, early
deaths or metabolic diseases. Physical examination
was normal, including no dysmorphisms and no
palpable abdominal organomegaly.

INVESTIGATIONS

As the child appeared healthy, with no other signs or
symptoms except for bilateral cataracts, a disorder
in galactose metabolism was considered.

The laboratory results showed high galactose
levels (45.2 mg/dL for a reference range <5 mg/dL),
with normal galactose-1-P levels (traces, for a refer-
ence range <0.9 mmol/L). The remaining analytical
study had no abnormalities (including blood count,
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Figure 1 The Leloir pathway of galactose metabolism. GALK,

galactokinase; GALT, galactose 1-phosphate uridyltransferase; GALE,
UDP-galactose 4’-epimerase.

blood glucose and transaminases). Galactitol measurements
were not performed because, at the time, there were no labora-
tories available in Portugal to do so. The same happened for the
measurement of GALK1 enzyme activity.

The GALK1 gene study allowed identifying two heterozygote
variants: ¢.919_921delATG p.(Met307del), a known pathogenic
genetic variant, and c¢.500C>Ap.(Alal67Asp), a predictably
pathogenic missense mutation, not previously described.

By this time, grounded on symptomatology and genetic results,
GALK1 deficiency was the most probable diagnosis.

DIFFERENTIAL DIAGNOSIS

Since the child had no other clinical manifestations, a normal
neurodevelopment and clinical examination, conditions such as
genetic syndromes or infections were not feasible.

The main differential diagnosis was classic galactosemia.
Classic galactosemia results from galactose-1-phosphate urid-
yltransferase deficiency, which is more common and severe
than GALK1 deficiency. Besides cataracts, clinic manifestations
include vomiting, poor feeding, jaundice, hepatic and renal
failure and sepsis. GALK1 deficiency differs from classic galacto-
semia in the absence of severe systemic involvement.

Contrary to medical practices in other countries, in Portugal,
newborn screening does not include galactose metabolism disor-
ders, explaining why, in our case, GALK1 deficiency was not
detected. Nonetheless, when the acylcarnitine profile reveals
high levels of phenylalanine and tyrosine, the laboratory can
perform, on medical request, a total galactose measurement.

TREATMENT

Once considered the diagnosis of GALK1 deficiency, the patient
started a galactose restricted diet. Parents received guidance
on dietary measures, including about the several origins of the
main sources of galactose, how to detect it on labels and a list of
permitted and prohibited foods.

OUTCOME AND FOLLOW-UP

After a 2-year follow-up, the girl is well adapted to the diet,
maintains a regular growth (85th percentile) and a normal
neurodevelopmental milestone achievement.

Total galactose determination was performed every 6 months,
with mean values of 4.95 mg/dL (reference range <5 mg/dL). As
expected, she also had normal galactose-1-P levels (0.07 mmol/L,
for a reference range <0.9mmol/L). Routine ophthalmologic
evaluations have been normal. As our patient is submitted to a
restrictive diet, especially considering calcium intake, she is also
regularly monitored by a nutritionist who checks for age-specific
nutritional needs. Because her calcium and vitamin D calculated
ingestion and plasma levels were always in normal ranges, no
vitamin or mineral supplementation has been added so far.

DISCUSSION

In the face of nonsyndromic and nondominant autosomal
congenital cataracts, systemic diseases should always be in mind,
especially the treatable ones. Bilaterality of cataracts, in the
absence of family history, might help evoking the diagnosis of
galactose metabolism disorders, namely, GALK1 deficiency.®

The main manifestation of GALK1 deficiency is bilateral cata-
racts and, while rarely, pseudotumor cerebri can also be found
(reported in two cases).” More recently, it was described that the
phenotypic spectrum of GALK1 deficiency can include neonatal
elevation of transaminases, bleeding diatheses, encephalopathy
and neurodevelopment delay, in addition to cataract. However,
their relationship to GALK1 deficiency is still unclear.”*’

On suspicion, GALK1 deficiency is easily confirmed by galac-
tose, galactose-1-P and galactitol levels’ determination. Galac-
titol accumulation, not investigated in our patient, is implicated
as the direct cause of cataracts in GALK1 deficiency. Its diagnosis
would have been made earlier if it was included in Portugal’s
newborn screening.” ®

More than 30 pathogenic variants have been described, but the
two most common variants associated with GALK1 deficiency
are the founder variant ¢.82C>Ap.(Pro28Thr) and the Osaka
variant ¢.593C>Tp.(Ala198Val).” The founder variant was
identified as responsible for GALK1 deficiency in Romani and
German immigrants from Bosnia.” ' Although her Moldovan
origin, our patient did not carry the most frequent pathogenic
variation reported in that population.

An early start of a galactose-restricted diet results in a
significant decrease in galactose and its metabolites, as seen
in our patient. It should be maintained beyond infancy in
order to prevent secondary cataract recurrence or any other
complication.'!
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Learning points

» The presence of bilateral congenital cataracts requires an
aetiologic study.

» |f cataracts are bilateral, do not miss the diagnosis of
inherited galactose metabolism diseases, since they are
treatable.

» Galactokinase deficiency is a rare, yet important, cause of
congenital or infantile bilateral cataracts.

» The rarity and variety of clinical presentation (from rare
symptoms to neonatal illness) makes this diagnosis easily
unthinkable, thus, a high index of suspicion is necessary.

» Starting a galactose-restricted diet is the only way to reach
normal blood galactose levels, stop disease progression and
prevent cataracts development or recurrence.
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