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INBORN ERROR OF METABOLISM POSSIBLE
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Metabolic acidosis — either excessive for No metaboli or resolved quickly
history or not resolving as expected
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Anion gap present No anion gap Persistent Persistent Normal glucose (or
(normal 7-16pmoll/l) Hypoglycaemia raised NH3 resolves quickly)
T I ¢ ¢ ¢ Normal NH3
Can this be explained Is this a general ¢
by sign of being Urinary ketones low Urinary ket low Consider:
* Severe hypoxia unwell, for example Plasma Free fatty Plasma free fatty o Urea cycle defects Consider:
« Sepsis dehydration / poor acids raised acids low « Hyperammonemia- * Peroxisomal
« Bowel ischaemia perfusion? Hyperornithinemia- disorders like
« Dehydration / poor I I Homocitrullinuria Zellweger
perfusion? syndrome syndrome,
Suggests: Suggests: « Hyperinsulinsm- especially, if
Hyperammonia dysmorphia,
« Fatty acid oxidation * Hyperinsulinism, syndrome sketelal
No defect or including infant of abnormalities,
ketogenesis defect diabetic mother. hepatomegaly,
« Carnitine deficiency Unlikely to present liver dysfunction,
\ at birth cataracts,
.
Normal lactate Rais?d lactate Raised lactate g::: KNHIAot Lerl;::g'at!\});_é;i’
Persistent phytanic acids,
Hypoglycaemia pristanic acids,
| gene studies)
c?n:rld:;i Abnlorma.:I ) Normal OA « Glycosylation
ganic acy! carr"u ne; defect, especially
acidaemia if Fatty acid if flop di
A g s py, cardiac
E;ltr;anrzs are oxidation defect involvement,
present Abnormal OA: il:::,:snlf(: fnai;;p)igs,
Organic If facilities exist If no facilities (transferrin
acidaemia to measure exist to measure isoelectric
pyruvate pyruvate focussing)
Measure v
lactate = —
pyruvate ratio No cause found on history, or g
(normal 10-20)
Normal or low pyruvate Raised pyruvate Consider:
AND AND Early infantile epilepsy gene panel if has refractory
Elevated lactate: Normal lactate : seizures
pyruvate ratio pyruvate ratio Unknown inborn error of metabolism / genetic
condition
I ¢ & Atypical presentation of HIE
Persistent Normal glucose
Consider: Hypoglycaemia
* Mitochondrial /
respiratory chain I I
defects
Consider: Consider: Consider:
« Pyruvate carboxylase
deficiency (has raised « Glycogen Storage * Pyrvuate * Pyrvuate
NH3, plasma alanine, Disorders (can dehydrogenase dehydrogenase
low aspartic acid and present in first few deficiency, consider deficiency, consider
subsequent hours of life) — skin biopsy (may be skin biopsy
secondary suggest enzyme associated with
hypercitrullinuria and studies +/- gene corpus callosum * Pyruvate carboxylase
hyperlysinemia) testing abnormalities, white deficiency
matter changes,
Consider: o Fructose 1,6 supependymal cysts, « Mitocondrial /
« Muscle and skin diphosphatase basal ganglia / respiratory chain
biopsy for deficiency (may have tr]alami lesions) — skin disorder, consider
« Histopathology hepatomegaly with biopsy for enzyme muscle biopsy for
« Electron normal liver enzymes) analysis histopathology,
microscopy — Gene studies electron microscopy
« Respiratory chain ¢ Pyruvate carboxylase and respiratory chain
enzymes * Phosphoenol- deficiency has raised analysis
pyruvate NH3, plasma alanine,
carboxykinase low aspartic acid and « Enzymatic and
deficiency (shortly subsequent genetic testing for
after birth — usually 24 secondary glycogen storage
hours) hypercitrullinuria and disorders
hyperlysinemia)
* Respiratory chain
enzyme defects —
muscle biopsy with
enzyme analysis
Figure 1  Flow chart to help to determine the cause of neonatal encephalopathy where the history and courses are not typical of hypoxia

ischaemia. aAASA, alpha amino adipic semialdehyde; aEEG, amplitude integrated EEG; CK, creatine kinase; CSF, cerebrospinal fluid; cUSS, cranial
ultrasound scan; DCT, direct Coombs test; EEG, electroencephalogram; EMG; electromyography; FH, family history; FBC, full blood count; GABA,

Gaba-aminobutyric acid; HIE, hypoxic-ischaemic encephalopathy; LFT, liver function test; 1V, intravenous; NH3, ammonia; OA, organic acids; U&E,
urea and electrolytes; WBC, white blood cell count; VLCFA, very long chain fatty acids.
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