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Abstract | Hyperammonaemia in children can lead to grave consequences in the form of cerebral
oedema, severe neurological impairment and even death. Ininfants and children, common
causes of hyperammonaemia include urea cycle disorders or organic acidaemias. Few studies
have assessed the role of extracorporeal therapies in the management of hyperammonaemia
in neonates and children. Moreover, consensus guidelines are lacking for the use of non-kidney
replacement therapy (NKRT) and kidney replacement therapies (KRTs, including peritoneal
dialysis, continuous KRT, haemodialysis and hybrid therapy) to manage hyperammonaemia in
neonates and children. Prompt treatment with KRT and/or NKRT, the choice of which depends
onthe ammonia concentrations and presenting symptoms of the patient, is crucial. This expert
Consensus Statement presents recommendations for the management of hyperammonaemia
requiring KRT in paediatric populations. Additional studies are required to strengthen these
recommendations.
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Box 1 | Medical management of hyperammonaemia™

Stop proteinintake.

* i glucose: infusion rate 8—10mg/kg/min

* i lipids: 0.5g/kg daily, up to 3g/kg daily

* Caloric intake: 2100kcal/kg daily

* i.v. sodium benzoate: maximum 12 g daily (high-dose benzoate can be toxic and lethal
within 1h) given over 90 min as bolus then as maintenance over 24 h:

- weight <20kg, 250mg/kg
- weight >20kg, 5.5 g/m?
* i.v. sodium phenylacetate, given over 90min as bolus then as maintenance over 24 h:
- weight <20 kg, 250mg/kg
- weight >20kg, 5.5 g/m?
* i sodium benzoate and sodium phenylacetate, given over 90—120 min as bolus then
as maintenance over 24 h:
- weight <20 kg, 250mg/kg
- weight >20kg, 5.5 g/m’
* i L-arginine hydrochloride, given over 90min as bolus then as maintenance over 24 h:
- weight <20 kg; 200 mg/kg in patients with OTC and CPS deficiencies, 600 mg/kg in
patients with ASS and ASL deficiencies
- weight >20kg; 4g/m? in patientswith OTC and CPS deficiencies, 12 g/m? in patients
with ASS and ASL deficiencies
* i.v. L-carnitine: 50mg/kg loading dose given over 90 min, then 100-300 mg/kg daily
(not needed in patients with UCDs but needed in patientswith organic acidaemias)
* Vitamins (B,, 1 mg, biotin 5-15 mg)
* Oral phenylbutyrate (after UCD diagnosis)

ASL, argininosuccinate lyase; ASS, argininosuccinate synthase; CPS, arbamoyl phosphate
synthase l; i.v, intravenous; OTC, ornithine transcarbamylase ; UCD, urea cycle disorder.
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Box 2| Recommendations from the consensus panel for NKRT management

* Consensus recommendation 1: immediately conduct further investigations, without delaying treatment, when elevated
ammonia levels are detected (evidence level 4D)

* Consensus recommendation 2: discontinue all oralfeeds and provide adequate calories (2100 kcal/kg daily) as
intravenous glucose and lipids (evidence level 4B)

* Consensus recommendation 3: maintain a glucose infusion rate of 8-10mg/kg/min and provide lipids (0.5 g/kg daily,
up to 3g/kg daily) (evidence level 4B)

* Consensus recommendation 4: gradually reintroduce protein (by 0.25 g/kg daily, up to 1.5 g/kg daily) within 48 h
(evidence level 4 C); if stabilization of serum ammonia levels takes longer than 48 hand proteinis not supplied, protein
catabolism will drive further ammonia production

* Consensus recommendation 5: use nitrogen-scavenging agents (such as sodium benzoate and sodium phenylacetate)
and urea cycle intermediates (such as L-arginine and L-citrulline) at the recommended dosage (evidence level 4C)

- Intravenous sodium benzoate (maximum dose 12 gdaily; high-dose benzoate can be toxic and lethal within 1h):
bodyweight <20kg, 250 mg/kg; body weight >20kg, 5.5g/m?; given over 90 min as bolus then as maintenance
over 24h

- Intravenous sodium phenylacetate: bodyweight <20kg, 250 mg/kg; body weight >20kg, 5.5g/m? given over 90 min
as bolus then as maintenance over 24 h

- Intravenous sodium benzoate and sodium phenylacetate: body weight <20kg, 250 mg/kg; body weight >20kg,
5.5g/m; given over 90-120min as bolus then as maintenance over 24h

- Intravenous L-arginine hydrochloride: body weight <20kg, 200 mg/kg for OTC and CPS deficiencies and 600 mg/kg
for ASS and ASL deficiencies; weight >20kg, 4 g/m’ for OTC and CPS deficiencies and 12 g/m* for ASS and ASL
deficiencies; given over 90 min as bolus then as maintenance over 24h

- Intravenous L-carnitine: 50 mg/kg loading dose given over 90min, then 100-300mg/kg daily (not needed for UCD but
needed for organic aciduria)

ASL, argininosuccinate lyase; ASS, argininosuccinate synthase; CPS, carbamoyl phosphate synthase |; NKRT, non-kidney replacement
therapy; OTC, ornithine transcarbamylase; UCD, urea cycle disorder.
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