Interesting case (Citrullinemia type I)

A 3.5-year-old girl presented with acute liver failure
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Physical examination:
- V/S: BT 35.3 °C, PR 100 bpm, BP 110/70 mmHg, RR 32/min

- General appearance: drowsiness, on endotracheal tube, no dysmorphic features, no abnormal odor

- HEENT: not pale conjunctivae, anicteric sclera
- SKin: no rashes
- Heart: normal sl and s2, no murmur
- Lungs: equal breath sound both lungs
- Abdomen: no superficial vein dilatation, not distended abdomen, normoactive bowel sound,
liver just palpable, liver span 7 cm, spleen not palpable, no fluid thrill, no shifting dullness
- Extremities: no palmar erythema, no clubbing of finger, no flapping tremor
- Neurological: pupils 3 mm RTLBE, normal eye movement, no nystagmus, no facial palsy, gag and
cough reflex positive, normal tone, motor power at least grade III both sides, equal movement,

DTR 3+ all, BBK absent, clonus negative, stiffness of neck negative

Initial Investigation:

CBC: Hb 12 g/dL, Het 36.1%, WBC 14,900 cells/mm3 [PMN 60%, L 30%, M 9%, Eo 1%],
Platelet 221,000 /mm3

= Chemistry: BUN 5, Creatinine 0.27 mg/dL, Na 145, K 2.67, C1 115, HCO3 17.4 mmol/L

- Blood sugar 82 mg/dL

- LFT: AST 593, ALT 1,473, ALP 266, GGT 155 U/L, TP 49, Alb 23.1 g/L,

TB 0.9, DB 0.5 mg/dL

- Coagulogram: PTT 41.8, PT 56.1 sec, INR 4.79 (Y8419 vitamin K)

Problem list:

Acute liver failure with hepatic encephalopathy grade III




Discussion:
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Differential diagnosis

1. Reye’s like syndrome

a. Urea cycle defect

b. Fatty acid oxidation defect

c. Other genetic disorder : NBAS mutation, Wilson disease
2. Infection

3. Toxin U paracetamol overdose




Further investigations:

- Plasma ammonia 98.53 [lmol/L
- Urine reducing substance: negative
- Plasma amino acid: Citrulline 2209.07 nmol/ml (10.67-154.90)
L-glutamine 827.13 nmol/ml (129.01-589.33)
Other amino acid: unremarkable
- Acylcarnitine profile: no evidence of fatty acid oxidation defect, carnitine cycle defect or organic
academia
- Viral study: negative for HSV, EBV, CMV, Dengue, influenza, HBV, HCV, HAV
- Paracetamol level <3 mg/L
- Eye examination: no KF ring, no cataract

- Serum ceruloplasmin <11 mg/dL (24-56 mg/dL for age 1-7 yr), 24 hr urine copper 20.15 pg/L

Diagnosis:
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Citrullinemia type I
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* Classic/Neonatal : lethargy, seizure, loss of consciousness, poor feeding, failure to thrive, body
temperature instability, death early in life

*  Non-classic/ Milder form: older age, poor growth, hyperactivity, learning problems or
intellectual disabilities, liver failure, headache, scotomas, migraine-like episodes, ataxia, slurred

speech, lethargy
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«  Plasma ammonia level: =150 Mmol/L in neonates ,
>100 mol/L in older children and adults
¢ Normal anion gap
*  Normal blood glucose level
* Elevated plasma citrulline concentration (usually >1000 umol/L)

« Identification of biallelic pathogenic variants in ASS1 on molecular genetic testing
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- Sodium benzoate initial with 250 mg/kg, then 250-500 mg/kg/24 hr

- Sodium phenylacetate 250 mg/kg

- Arginine 200-600 mg/kg/24 hr
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Glycine, Alanine, Lysine *+ CTLN1 : defect to ASS1 enzyme
* CTLN2 : defect to mitochondrial
solute carrier protein, citrin
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