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A Rare Cause of Recurrent Acute Pancreatitis in a Child:
Isovaleric Acidemia with Novel Mutation
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Recurrent acute pancreatic attacks is a rare clinical condition (2-5% of all acute pancreatis) in children and is mainly
idiopathic in most cases. Sometimes it may be associated with congenital anomalies, metabolic diseases or heredi-
tary conditions. Isovaleric acidemia (IVA) is a rare autosomal recessive amino acid metabolism disorder associated
with isovaleryl coenzyme A dehydrogenase deficiency presenting the clinical findings such metabolic acidosis with
increased anion gap, hyperammonemia, ketonemia, hypoglycemia, “the odor of sweaty feet,” abdominal pain, vomit-
ing, feeding intolerance, shock and coma. Recurrent acute pancreatitis associated with IVA have been rarely
reported. Herein; we report a child who admitted with recurrent acute pancreatic attacks and had the final diagnosis
of IVA. Mutation analysis revealed a novel homozygous mutation of (p.E117K [c.349G > A]) in the IVA gene. Organic

acidemias must kept in mind in the differential diagnosis of recurrent acute pancreatic attacks in children.
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INTRODUCTION

Acute pancreatitis (AP) is an inflammatory dis-
ease characterized by sudden onset abdominal pain
together with elevation of pancreatic enzymes in se-
rum and/or urine and radiographic changes in the
pancreas [1]. Drugs, infections, metabolic distur-
bances, trauma and structural anomalies such as
choledochal cyst are frequently involved in the etiol-
ogy of childhood AP [2]. Diseases such as hemolytic
uremic syndrome, malignancies and genetic muta-

tions may also cause AP in childhood [3,4]. Activation
of proenzymes (zymogens), an inactive form of di-
gestive enzymes, outside the duodenum (acinar
cells, the pancreatic duct, tissue) is involved in the
pathophysiology [5].

Isovaleric acidemia (IVA) is a form of organic acid-
emia deriving from the inability to metabolize leu-
cine, a branched-chain amino acid, developing in as-
sociation with isovaleryl coenzyme A dehydrogenase
deficiency. Laboratory findings include increased
anion gap, metabolic acidosis, hyperammonemia,
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ketonemia, neutropenia and hypoglycemia, and pa-
tients may be admitted with clinical findings such as
“the odor of sweaty feet,” abdominal pain, vomiting,
feeding intolerance, shock and coma. Chronic inter-
mittent or asymptomatic forms have been reported
in addition to the acute form. Prolonged fasting, in-
fections and a protein-rich diet may trigger acute at-
tacks in chronic form [6].

Herein, we report a child with recurrent AP attacks
and had the final diagnosis of IVA. We want to em-
phasize that; although it is rare, recurrent AP attacks
may be a manifestation of organic acidemia.

CASE REPORT

An 8-year-old male patient admitted to our pedia-
tric emergency clinic due to acute abdominal pain,
nausea and non-bilious vomiting. The pain was se-
vere, intermittent and localized in the umbilical
region. There was no history of trauma and chronic
drug use.

He had been investigated due to hypotonia in the
neonatal period but no etiological factor had been
determined. At the age of six years, he was perfor-
med cranial magnetic resonance imaging due to mild
mental retardation and speech impairment and re-
ported to be normal. Additionally; he had been hos-
pitalized and treated for AP attack in our pediatric
gastroenterology clinic two years previously. No
causative factor was determined for the AP attack.
Thereafter; he had admitted two times to another
medical center due to recurrent vomiting and ab-
dominal pain attacks. No aggravating factor was de-
termined by the physicians for the abdominal pain
attacks.

Third-degree parental consanguinity was present
in family history. Our patient was the mother’s third
pregnancy (gravidity 6, parity 5, alive 4, and mis-
carriage 1). Two siblings had idiopathic epilepsy.

At physical examination, his appearance was
lethargic. His body weight was 22 kg (10-25 percen-
tile) and height was 132 cm (50-75 percentile). At
laboratory analysis; complete blood count, electro-
lyte, liver-kidney function tests, lipid levels, lactate
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were within the normal levels. The initial ammonia
level was 69 umol/L (normal range, 16-53 umol/L).
The mild hyperammonemia improved sponta-
neously on second day. The blood gas analysis was
normal (pH, 7.41; PCO,, 38 mmHg; PO,, 93 mmHg;
HCOs, 21 mmol/L; SPO,, 98; BE, 1.2 mmol/L). Serum
amylase and amylase clearance were 1,442 U/L (nor-
mal range, 25-90 U/L) and 6% (normal interval,
<5%), respectively. Abdominal ultrasonography re-
vealed increased pancreatic tail echogenecity and
size with perisplenic and pelvic free fluid. The patient
was hospitalized for the second time with a diagnosis
of AP on the basis of clinical, laboratory and radio-
logical findings. Oral nutrition was discontinued and
the patient was started on somatostatin, intravenous
fluid and antibiotics. The clinical and laboratory
findings of the patients improved on the sixth day.

Magnetic resonance cholangiography performed
due to recurrent AP attacks and revealed minimal di-
lation of 3 mm at the widest point in the main pan-
creatic duct (normal interval, 2-3 mm). There was no
pancreatic stone, congenital malformation or other
anomaly.

Metabolic tests including tandem mass spectrom-
etry and urinary organic acids performed due to
mental retardation, family history, consanguinity
and recurrent attacks (abdominal pain and vomit-
ing). There were an increase in isovaleric acid and its
derivatives in urinary organic acids (isovaleryl-gly-
cine >20Xnormal upper limit), an increase in C5
isovaleryl-carnitine (3.38 uM; normal upper limit,
0.47) and a decrease in CO free carnitine (5.43 uM;
normal lower limit, 7.5) and C3 propionyl-carnitine
(0.48 uM; normal lower limit, 0.55) at tandem mass
spectrometry which analyzed in serum data. A diag-
nosis of IVA was made based on metabolic test
results. Molecular genetic analysis revealed a homo-
zygous mutation of (p.E117K [c.349G > A]). The pa-
tient was started on protein and leucine-restricted
diet (1.5 g/kg), glycine (200 mg/day) and carnitine
(100 mg/kg). We have been monitoring the patient
for 8 months and no AP attacks have occurred fol-
lowing therapy.

Molecular genetic analysis of parents and a healthy
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Fig. 1. Pedigree of the family. MR: mental retardation.

sibling were studied because of parental consan-
guinity history and revealed a heterozygous muta-
tion of (p.E117K [c.349G>A]). The other siblings
with epilepsy could not studied (Fig. 1).

DISCUSSION

IVA is a rare autosomal recessive amino acid me-
tabolism disorder associated with isovaleryl coen-
zyme A dehydrogenase deficiency. The disease oc-
curs in acute and chronic forms. The acute form ap-
pears with findings of lethargy, vomiting, dehy-
dration, convulsion and coma in the first week of life.
The chronic intermittent form appears at subsequent
periods of childhood following conditions of stress,
such as viral or bacterial infections, prolonged fast-
ing or high protein intake [6]. In our patient, clinical
presentation and advanced age were compatible
with the chronic intermittent form. The diagnosis of
IVA in our case was made based on clinical, labo-
ratory (metabolic tests) findings and molecular ge-
netic analysis. Molecular genetic analysis revealed a
homozygous p.E117K (c.349G > A) mutation in the
IVA gene. The most common mutations associated
with IVA have been identified as c¢.1222G>A and
¢.890C>T mutations in Turkey in a previous study
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[7]. p.E117K (c.349G > A) mutation in IVD gene have
not been defined before. This mutation was eval-
uated high probability the cause of IVA according to
PolyPhen-2, SIFT and Mutation Taster data [8].

The treatment of AP consists of; the fluid and elec-
trolyte supplementation, enzyme inhibition therapy,
pain control with analgesics and antibiotic to pre-
vent infections. Infectious complications are still re-
garded as the primary cause of mortality in severe
pancreatitis [9]. Somatostatin analogues are used to
inhibition of exocrine pancreatic secretion and pre-
vent complications [4].

Recurrent AP is frequently idiopathic, but may al-
so develop in association with trauma, drugs, in-
fections, gall stones or congenital biliary system
anomalies. Additionally; hereditary forms of recurrent
AP attacks associated with mutation in the trypsi-
nogen gene (PRSS1) have been well defined in chil-
dren previously [10]. Structural anomalies were ex-
cluded at magnetic resonance cholangiography in
our case, and there was no history of drug use, trau-
ma or family history of pancreatic attacks.

AP has also been reported as a rare complication of
organic acidemias. The pathogenesis of pancreatitis
in organic acidemias is still unclear. Factors such as
mitochondrial dysfunction due to ATP deficiency,
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accumulation of toxic metabolites in the pancreatic
cell membrane, carnitine deficiency, decreased levels
of antioxidant agents such as vitamins C and E, glu-
tathione and selenium and increased free oxygen
radicals have been implicated [11].

The patients can be diagnosed IVA after recurrent
AP attacks or AP attacks can occur during the fol-
low-up of IVA [5,11]. In a study; 9 of the 108 patients
(8.3%) with organic acidemia had pancreatitis (7
acute, 2 chronic). Three of the 9 patients with pan-
creatitis had IVA, and the diagnosis of IVA was made
following AP attacks in these patients, as in our case
[11]. Our patient was diagnosed with IVA following
advanced tests after recurrent AP attacks. Although,
our patient did not have metabolic acidosis and se-
vere hyperammonemia, the presence of mental re-
tardation and family history suggest a preliminary
diagnosis of metabolic disease in our patient.

In conclusion; metabolic diseases must be kept in
mind in the differential diagnosis of recurrent AP at-
tacks in children even in the absence of metabolic
disturbances.
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