Case Report

Recurrent Stupor Due to Lysinuric Protein Intolerance
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Recurrent stupor in children is an uncommon clinical prob-
lem with a wide differential diagnosis; inherited metabolic
disorders account for a vast majority. We report a 9-year-
old girl with recurrent episodes of stupor. Initial episode was
treated as viral encephalitis and the second episode was
managed as non-convulsive status epilepticus.
Hyperammonemia was detected in the last episode. Meta-
bolic work-up after dietary protein challenge revealed clas-
sical biochemical features of lysinuric protein intolerance.
She was managed with protein-restricted diet, which resulted
in marked neurological improvement. LPI is a rare inherited
metabolic disorder due to membrane transport defect of cati-
onic amino acids.
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Introduction

Recurrent stupor in pediatric age group presents a diagnos-
tic challenge to the physician. Inherited metabolic disorders
[IMD] such as organic acidemias, urea cycle disorders, econdi-
tions resulting in recurrent hypoglycemia and fatty acid oxi-
dation defects account for the majority of cases of recurrent
stupor.! Sophisticated investigations may be required to ar-
rive at the diagnosis. Early diagnosis may significantly im-
prove the outcome, and in a few, may even prove to be life
saving.

We report a case of a 9-year-old-girl with recurrent episodes
of stupor due to lysinuric protein intolerance [LPI], a rare
hyperammonemic disorder. To our knowledge this is the first
reported case from India.

Case report

A 9-year-old-girl was referred to us for evaluation of recur-
rent stupor. She was born of consanguineous parentage and
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had an uneventful perinatal period. Her developmental mile-
stones were normal till sixth year. At age 6, she developed
recurrent vomiting, altered sensorium, convulsions and was
comatose on day 3 of illness. She had no fever, rash or other
systemic symptoms. Cerebrospinal fluid analysis and MRI
brain were normal. She was treated as a case of viral encepha-
litis with acyclovir and anti-convulsants. She improved over 1
to 2 weeks.

A year later she had another episode of stupor. A diagnosis
of non-convulsive status epilepticus was made based on high
amplitude delta slowing on electroencephalogram. She im-
proved over 3 days. Third episode occurred at 9 year of age
with recurrent vomiting and drowsiness requiring hospitali-
zation. On admission to hospital, she was drowsy. She was
118 ems tall, weighed 19 kgs, and head circumference was 48
cems. Fundus and cranial nerve examination was unremark-
able. Mild spasticity in all four limbs with hyper-reflexia and
bilateral extensor plantar responses were noted. Examination
of other systems were unremarkable.

A detailed dietary history revealed aversion to high protein
diet such as milk, fish, eges and pulses. Consumption of these
food items often caused repeated vomiting. Child’s mother
reported that the recent episode followed intake of high pro-
tein diet. she could not reliably recall any specific diet related
worsening in the initial episodes. From the age of 6, she has
been noted to have a clumsy gait with frequent falls along
with poor scholastic performance and hyperactivity.

Biochemical evaluation including blood glucose, serum so-
dium, potassium, urea, creatinine, SGOT, SGPT, lactate, ar-
terial blood gas analysis and bicarbonates levels were normal.
MRI brain was normal. EEG revealed diffuse slowing. Serum
ammonia was 125 micromoles/liter [normal, 30-65
micromoles/liter] on second day of illness. She gradually im-
proved with protein restriction, oral lactulose and sodium ben-
zoate therapy and was alert in a week.

Recurrent encephalopathy, hyperammonemia, diet related
worsening and aversion to high protein diet strongly suggested
a possibility of disorder resulting in hyperammonemia. In view
of her diet related symptoms, She was fed 4 gm/kg of protein
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as two divided meals. Arterial blood samples were drawn af-
ter overnight fasting and 2 hours after first test meal and 2
and 4 hours after second test meal; urine was collected simul-
taneously. Serial samples showed progressive rise in ammo-
nia- 50, 70, 80 and 106 micro mol/liter respectively. She be-
came drowsy after second meal and vomited few times. Se-
rum amino acid pattern by partition chromatography showed
subnormal levels of lysine, arginine and ornithine. Marked
lysinuria with elevated urinary exeretion of ornithine, arginine
and orotic acid was detected. (Table-1) Serum citrulline and
elutamine were 78 micro mol/l (normal 10-30) and 1043 mi-
cro mol/l (normal 330-650) respectively. Organic acid assay
was normal. A diagnosis of lysinuric protein intolerance was
made. High resolution CT of lungs showed no evidence of in-
terstitial lung disease; 24-hour urine protein estimation was
normal. Bone densitometry revealed borderline osteoporosis.
One month after protein-restricted diet, she had significant
improvement in gait with less falls and also had striking im-
provement in attention; subtle pyramidal signs persisted.

Discussion

Lysinuric protein intolerance is a rare IMD resulting in re-
current hyperammonemia.! LPT is a multi-system disorder,
with episodic hyperammonemia being the characteristic mani-
festation.!">?!

Children with LLPT are usually symptom free while on breast-
feeds, as breast milk is relatively low in lysine.'"! While being
weaned, they develop vomiting, diarrhea, aversion to protein-
rich food, and consequently failure to thrive. The course of
LPTis punctuated by acute exacerbations of hyperammonemia
often due to high protein food items."! Hyperammonemia is
caused by the lack of sufficient ornithine to support the activ-
ity of ornithine transcarbamylase (OTC), a urea-cycle enzyme
in liver, 113 Elevated citrulline levels and characteristic changes
of dibasic amino acid profile in urine and serum differentiate
LPI form OTC deficiency. Mild episodes of postprandial
hyperammonemia may go unrecognized. Our case had elini-
cal and biochemical features of LLPI. This is an autosomal
recessive disorder due to mutation in SLCTA7, (for solute
carrier family 7, member 7), a gene encoding a putative per-
mease-related protein.”! This results in defective transport of

Table 1: Amino acid levels in serum and urine samples
collected 2 hours after test meal.

Amino acid Serum Urine

Lysine 68 (91-170 micro mol/l) 987 (89-602 micro mol/g creatinine)

Alanine 328 (212-407 micro mol /L) 896 (151-814 micro mol /g
creatinine)

Ornithine 63 (92-194 micro mol /L) 69 (0-62 micro mol /g creatinine)

Arginine 24 (27-91 micro mol /L) 81 (0-62 micro mol /g creatinine)

dibasic amino acids namely lysine, arginine and ornithine in
renal tubules, intestine and hepatocytes, leading to decreased
absorption and excessive loss.

Prevention of postprandial hyperammonemia by dietary
protein restriction forms the main stay of treatment for LPI.
' Other measures to reduce ammonia level may be needed
during crisis." Citrulline and low dose oral lysine have been
tried with variable success.!™ Neurological manifestations
in our patient responded partially to dietary management
alone.!"! Periodic monitoring is required for early detection of
renal or pulmonary involvement.

In conclusion, recurrent stupor warrants careful evaluation
for inherited metabolic disorders. A good dietary history and
appropriate investigations is crucial for arriving at the cor-
rect diagnosis of LIPT.
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