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A b s t r ac t
Galactosemia is an autosomal recessive disorder of galactose metabolism. Classical galactosemia presents in infancy with jaundice, coagulopathy,
ascites, failure to thrive, sepsis, cataract, etc. In spite of hypoglycemia being a known complication in sick galactosemic infants, blood glucose
estimation at times provides false high glucose values in point - of - care (POC) devices suggestive of hyperglycemia. Though these false values are
due to its fallacies in technical aspects of glucose estimation, as it wrongly identifies the elevated galactose levels as glucose levels, the discrepancy
between POC and laboratory values of blood glucose in sick neonatal cholestasis helps in arriving at the diagnosis in a resource-limited setting.
Here, we describe a galactosemic infant presented with jaundice, ascites, and bilateral cataract. The high blood glucose levels (200–300 mg/dL)
in POC devices were documented at the time of admission. However, the corresponding laboratory venous blood glucose levels were low
(50–70 mg/dL). These high blood glucose values in POC devices gradually lowered after a lactose-free diet was introduced.
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Introduction
Galactosemia is an autosomal recessive disorder due to disorders in
galactose metabolism. Classical galactosemia, caused by deficiency
of galactose-1-phosphate uridyl transferase (GALT) presents in
lactose-fed infants with jaundice, ascites, coagulopathy, failure to
thrive, sepsis, hypoglycemia, cataract, etc.1 In the largest series of
classical galactosemia, almost 25% of infants had hypoglycemia
at presentation. The risk of hypoglycemia reduces when lactose
restriction is initiated.2 There are various mechanisms that explain
hypoglycemia in galactosemia. GALT deficiency prevents uridyl
diphosphate-galactose formation which subsequently is required for
glucose production.3 Toxic accumulation of galactose-1-phosphate
damages the renal tubules decreasing the reabsorption of amino
acids. This reduces the substrates for gluconeogenesis further
amplifying hypoglycemia.4 Hence, frequent bedside blood glucose
monitoring is essential for sick galactosemic infants. POC devices
(glucometers) are frequently used for blood glucose estimation
due to their simpler technique and quick results. Estimation of
hypoglycemia by glucometers has a positive predictive value
between 73 and 100% and an accuracy of 86% compared to gold
standard laboratory glucose estimation.5–7
Here, we are presenting a sick infant with galactosemia, who
also surprisingly had hyperglycemia in the POC device at the time
of admission.

Case Description
A 45-day male infant presented with jaundice and dark yellow
urine from 10 days of life with progressively increasing abdominal
distention, poor feeding, and irritability since a week prior to
admission. He had significant failure to thrive, with the weight
at admission being 2.7 kg (birth weight 3.2 kg). He was born of
third-degree consanguineous marriage with no previous sibling
death or significant family history. He was exclusively breastfed
since birth. On examination, the child was pale, icteric, and appeared
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emaciated. Bilateral cataracts were found on ophthalmologic
examination. Abdominal examination revealed prominent veins,
firm palpable liver with sharp margins, splenomegaly, and ascites.
Decompensated neonatal cholestasis with cataract and failure to
thrive pointed toward the possibility of galactosemia.
Hemoglobin (Hb) at admission was 6.9 gm/dL. Liver functions
showed total bilirubin 4.9 mg/dL, direct bilirubin 3.9 mg/dL,
albumin 2.4 gm/dL, aspartate transaminase 292 U/L, alanine
aminotransferase 87 U/L, and international normalized ratio postvitamin K was 1.66. Ascitic fluid analysis showed high serum albumin
ascitic fluid gradient and no spontaneous bacterial peritonitis. Urine
culture revealed significant colonies of Escherichia coli. Urine for
non-glucose reducing substances (NGRS) was positive thrice. GALT
enzyme assay (spot spectrofluorometry) was low normal (16 U/gm
Hb). The workup for other etiologies of neonatal cholestasis such
as α-fetoprotein; urine for succinyl acetone; toxoplasmosis, others,
rubella, cytomegalovirus, herpes screening; and serum fasting bile
acid levels was unyielding.
Urinary tract infection (UTI) was managed with sensitive
antibiotics and packed red blood cells at a dose of 10 mL/kg were
transfused for anemia. Breastfeeds were stopped and soy formula
was initiated at 36 hours of admission following three consecutive
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urine NGRS positivity. The child showed improvement in jaundice,
ascites, and sepsis. On follow-up after 8 weeks, the child gained
weight and liver functions completely normalized with significant
improvement in cataract. The diagnosis of galactosemia was
confirmed with next-generation sequencing (NGS) showing a
homozygous missense mutation in the GALT gene (c.563A>G).
Immediately after admission, blood glucose was monitored
every 4th hour by glucometer (Accu-chek Advantage II, Roche
Diabetes Care, India) showed multiple blood glucose values
between 200 and 300 mg/dL. However, corresponding laboratory
glucose levels were between 60 and 80 mg/dL. After stopping
lactose intake, blood glucose values by glucometer gradually
reduced to match the corresponding laboratory values (Fig. 1).

Discussion
We report a case of classical galactosemia in a 45-day-old infant,
noticed surprisingly to have high blood glucose levels in the
bedside POC device. In a study from north India, 24 galactosemia
children were retrospectively analyzed. The median age of onset
of symptoms and age at diagnosis were 10 days and 55 days,
respectively.1 Bilateral cataracts and ascites were seen in 54% of
children. UTI was seen in 29%. Our child had an onset of jaundice
at 10 days and was diagnosed at 45 days of life. He presented with
ascites, cataract, and confirmed E. coli UTI.
Of the various GALT enzyme analysis methods, radio assays,
liquid chromatography and tandem mass spectrometry seem to
reliably measure the enzyme activity.8 The method used for the
index patient is spot spectrofluorometry which has comparatively
less specificity, especially to detect lower GALT activity.9,10 The
principle of the test depends on the series of biochemical reactions
resulting in reduced production of nicotinamide adenine
dinucleotide phosphate (NADPH) in galactosemic children.10 This
causes the absence of native fluorescent spots produced by
NADPH. The normal GALT activity of the index patient could
possibly be explained by its lower specificity. The genetic analysis
showed the index child had a missense mutation in exon 6 of GALT
gene (c.563A>G) that results in the substitution of arginine for
glutamine in codon 188 (Q188R). Of the 130 identified mutations,
Q188R contributes to almost 70% of gene mutations in the White
population.11 However, the mutational profile is much different in

the Indian population, where N314D is the most common mutation
with a frequency of 40% followed by Q188R at 2.7%.12
There are a few similar reports that showed erroneously high
blood glucose values in POC devices in galactosemia children. In
a case report of a galactosemia infant published from Canada,
initial blood glucose measured by glucometer was 468 mg/dL,
however, the corresponding laboratory blood glucose levels were
in fact low (36 mg/dL).13 In another report from India, an infant with
galactosemia had blood glucose of 441 mg/dL as measured from
POC with a corresponding laboratory value of 42 mg/dL.14
Laboratory blood glucose measurements were based on
hexokinase; hence, galactose does not interfere with blood glucose
measurement as hexokinase does not act on galactose. Most
POC devices (e.g., the AVL OMNI 9 analyzer, Roche Diagnostics,
Germany and the Medisense Precision QID, MedWOW Ltd., Cyprus)
use glucose oxidase enzyme for glucose estimation. The devices
that use glucose oxidase also do not have interference with blood
galactose levels. However, Accu-chek Advantage II glucometers
measure blood glucose using the enzyme glucose dehydrogenase
(GDH) which seems to possibly interfere with high galactose levels
in the blood. The product information with Accu-chek Advantage II
glucose reagent strips indicates that the galactose values >10 mg/dL
showed falsely high blood glucose levels. Hence, blood glucose
tends to get overestimated in galactosemia children. There are
other similar POC devices that use GDH for glucose estimation
(MediSense Optium glucose analyzer, MedWOW Ltd., Cyprus and
HemoCue B-Glucose analyzer, Hemocue, India) however, they do
not show high blood glucose. Hence it is assumed that either the
source of GDH, formulation, or its technical aspects could possibly
be responsible for falsely high levels.15
Rather than considering this discrepancy in blood glucose
measurements as a limitation, the thought of diagnostic favor it
provides seems welcoming. Galactosemia is a disease, where if
lactose restriction is initiated early, life-threatening complications
could very well be prevented. In a resource-limited setting, where
GALT enzyme assay and NGS take days to weeks for the results,
laboratory POC blood glucose discrepancy seems to positively
show light on the diagnosis, which could help in the early restriction
of lactose feeds in a conducive clinical setting. However, the drop
in blood glucose following lactose restriction may not give a
prognostic implication as the galactose levels have to fall following
lactose restriction.

C o n c lu s i o n
In the clinical setting of decompensated neonatal cholestasis, high
blood glucose values in a glucometer measurement need to be
confirmed with laboratory measurement. In case of discrepancy
between both the values, early lactose restriction may be initiated
till the diagnosis is confirmed. However, more studies are required
to substantiate this finding.
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