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Fructose-1,6-bisphosphatase (FBPase) deficiency is
an autosomal recessive disorder. It is a liver deficien-
cy/hypofunction resulting from mutations in the FBP1
gene on chromosome 9, long arm 2.2 (9q22), which
results in a dysfunctional conversion of 1,6 fructose
diphosphate to fructose 6 phosphate. The clinical mani-
festations are paroxysmal hypoglycaemia, hyperlactic
acidaemia, metabolic acidosis, and ketosis; infection
and a lack of food are common predisposing factors
for this disease. Among the Dutch and French popu-
lations, for example, it has a prevalence of 1/350,000
and < 1/90,000, respectively [1, 2], but there are no
statistics on its incidence in China. This paper aims to
raise awareness of this disease by analysing the clini-
cal manifestations of one genetically diagnosed case
and reviewing the relevant current literature.

A Chinese female patient, aged four years and one
month, was hospitalized in our hospital on 17 June
2020, having had a headache for one day, as well as 2
convulsions within 8 hours. Before her hospitalization,
the patient had had a headache for one day, which was
described as bearable and not severe. Eight hours before
admission (04:00) the parents noticed that the child
had a ring of phlegm in her throat, and for approxi-
mately one minute she maintained a blank stare, a pale
complexion, clenched fists, and was unresponsive.
The second such incident happened one hour later
(05:00), with the same symptoms as the first, and lasted
20 minutes. When the patient came to, she was slightly
pale and weak, but she had no prolonged hunger, no
fever, and no coughing or coughing up of sputum; she
was not nauseous and did not vomit. She also had no
history of taking any specific medication or food prior
to these spells.

A medical examination of the patient recorded
the following data: weight 17 kg, height 102 cm, body
temperature 36.5°C, respiratory rate 26 per minute,

and heart rate 120 per minute. The child was lucid,
with a slightly congested pharynx, and examinations
of the heart, lung, abdomen, and nervous system were
all normal.

An emergency department blood routine examina-
tion yielded the following results: white blood cell count:
27,000 /uL, C-reactive protein: < 5 mg/L, and blood
glucose: 1.59 mmol/L (28.6 mg/dL). To hospital: blood
glucose: 0.48 mmol/L (8.6mg/dL), blood gas analysis:
pH 7.29, lactate (Lac): 8.1 mmol/L, HCO,:7.4 mmol/L,
and anion gap: 30.9 mmol/L. The following results were
alsorecorded: urine routine ketones ranged between (-)
and (++), total cholesterol: 3.55 mmol/L, triglyceride:
6.13 mmol/L, uric acid: 861.4 umol/L, insulin (fasting):
0.99 wU/mL, C-peptide, normal, and growth hormone
(random): normal. The following laboratory findings
were also normal: glycosylated combination, cortisol,
adrenocorticotropic hormone, blood ammonia, thy-
roid function, electrolyte, liver and kidney function,
myocardial marker, and immunoglobulin. Procalcitonin
(1.32 ug/L), cerebrospinal fluid biochemical and acid-fast
staining, and culture were also all normal, as were
cranial magnetic resonance plain scan, electroen-
cephalogram, and abdominal and adrenal ultrasound.
An analysis of the serum acylcarnitine profile by tandem
mass spectrometry indicated no specific result. Gas chro-
matography—mass spectrometry analysis of the urinary
organic acids indicated that the heptanedioic, octane-
dioic, and azelaic acid levels were high.

Second-generation sequencing exon detection was
conducted and detected 2 mutations of the FBP1 gene,
both located on chromosome 9. One was a guanine
missense mutation to adenine at base 778 in exon 6,
where the amino acid changed from glycine to argi-
nine (c.778G>A, p.Gly260Arg) (Fig. 1A). This type of
mutation was previously reported [3]. The other one
was an adenine missense mutation to guanine at base
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Figure 1. Genetic mutation from the parents. A. Genetic mutation from the mother: ¢.778G>A, p.Gly260Arg; B. Genetic

mutation from the father: c.761A>G, p.His254Arg

761 in exon 6, the amino acid changing from histidine
to arginine (c.761A>G, p.His254Arg) (Fig. 1B); this
type had not previously been reported. The detection
of the corresponding sites for the parents showed that
the ¢.778G>A mutation was inherited from the patient’s
mother, and the c.761A>G had been inherited from
the father. Accordingly, the child was diagnosed with
FBPase deficiency.

Treatments such as fluid replacement, acid correc-
tion, and glucose injection (2 g/kg) were administered.
The monitoring of blood glucose after admission
showed a fluctuation from 4.0 to 8.8 mmol/L (72 to
158.4 mg/dL). All the indexes returned to normal within
one week. During the following 14 months, a hypogly-
caemia attack occurred only once, in August 2020, due
to poor food intake. Her blood glucose was 2.6 mmol/L
(46.8 mg/dL), but following glucose supplementation
the blood glucose level recovered and no further dis-
comfort was reported.

Fructose-1,6-bisphosphatase deficiency is a rare meta-
bolic disease and a gluconeogenesis disorder. Because
its clinical manifestations are atypical, if hypoglycaemia
is not persistent and if the child’s growth and devel-
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opment are normal, inexperienced clinicians may be
prone to misdiagnose it. Nevertheless, the disease has
a good prognosis after diagnosis and regular treatment;
generally, it does not affect intelligence or motor system
development [2, 4]. Therefore, it is necessary to raise
clinical awareness of this disease so that it may be con-
sidered whenever recurrent hypoglycaemia and lactic
acidosis are observed. Early genetic testing and a clear
diagnosis could subsequently improve the prognosis
and quality of life for children who inherit this condi-
tion.
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