
Valproic acid (VPA) is a short chain fatty acid used to
treat a variety of seizure disorders (1). The most com-

mon side effect is transient alopecia (2). Hepatotoxicity,
ranging from asymptomatic elevation of aminotransaminase

levels to fulminant hepatitis, also occurs (3). Many cases of
acute pancreatitis due to VPA have been reported (2,4-23).
We report a case of chronic pancreatitis with exocrine pancre-
atic insufficiency that appears to have been caused by VPA.
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MA Cooper, A Groll. A case of chronic pancreatic insuffi-
ciency due to valproic acid in a child. Can J Gastroenterol
2001;15(2):127-130. A 14-year-old child treated with val-
proic acid over several years for a seizure disorder developed
abdominal pain with radiological evidence of acute pancreatitis.
The association with valproic acid was not recognized, and the
child continued to take the drug. The patient eventually devel-
oped steatorrhea and weight loss that improved with pancreatic
enzyme replacement. Radiological evaluation showed an atroph-
ic pancreas. Without evidence of other etiological factors, val-
proic acid by itself appeared to be the cause of chronic pancreatitis
with exocrine pancreatic insufficiency in this patient.
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Insuffisance pancréatique chronique due à
l'acide valproïque chez un enfant
RÉSUMÉ: Un enfant de 14 ans traité à l'acide valproïque depuis
plusieurs années pour des troubles épileptiques est venu consulter pour
des douleurs abdominales accompagnées de signes radiologiques de pan-
créatite aiguë. Le lien avec l'acide valproïque n'a pas été établi tout de
suite et l'enfant a continué à prendre son médicament. Il a ensuite com-
mencé à présenter de la stéatorrhée, puis à perdre du poids, mais un
traitement de substitution des enzymes pancréatiques a corrigé la situa-
tion. L'évaluation radiologique a révélé une atrophie du pancréas. En
l'absence d'autres facteurs étiologiques, l'acide valproïque a été jugé la
seule cause possible de la pancréatite chronique, accompagnée d'insuffi-
sance exocrine.
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CASE PRESENTATION
A 14-year-old white boy born at 40 weeks� gestation devel-
oped a generalized tonic-clonic seizure disorder at two
weeks of age. He had normal growth and attainment of
developmental milestones but required treatment for the
seizures. He responded poorly to phenobarbital, carba-
mazepine and phenytoin, either alone or in combination.
VPA was given for the first time before the patient was five
years of age but was discontinued because it was �not toler-
ated�. There was no detailed documentation of this intoler-
ance or of other medications used. There were no biochem-
ical data from that time. VPA was reinstituted in 1987 at
age five years. The drug was tolerated well initially at
500 mg/day (with a measured drug level of 300 µmol/L,
therapeutic range of 350 to 700 µmol/L; the patient�s weight
was not documented). When the drug dose was increased to
1500 mg/day (no drug level available), nausea and vomiting
developed, and VPA was discontinued again. Because best
control of his seizures had been obtained with VPA, it was
reinstituted as monotherapy in 1991 when the patient was
nine years of age, and he was maintained on 1000 mg/day
(27 mg/kg) without incident. The patient had demonstrat-
ed a learning disability in school, particularly in his reading
skills, but was able to communicate clearly verbally. In
April 1994 (at 11 years of age) he presented with com-
plaints of gradual onset left upper quadrant pain with nau-
sea and vomiting. He was diagnosed with viral gastroenteri-
tis at his local emergency department. Because these
symptoms persisted over several months, an abdominal
ultrasound was done in August 1994, revealing an enlarged
pancreas. Serum amylase or lipase levels from that time
were not documented, but acute pancreatitis was diagnosed
based on these radiological findings. No therapeutic inter-
vention was undertaken, and he remained on VPA. By
October 1994, the abdominal pain had resolved, but he
described pale, loose, foul-smelling stools with �oil in water�
suggestive of steatorrhea, having four to five such bowel
movements daily. Over January and February 1995, he lost
7 kg. He was referred to the authors� centre in March 1995;
he was admitted for investigation and was tapered off the
VPA. He had no history of significant abdominal trauma
and no respiratory symptoms. There was no family history
of pancreatitis, celiac disease or cystic fibrosis.

On admission, he weighed 37.2 kg. Physical examina-
tion was normal. The complete blood count, peripheral
smear, serum B12, folic acid, amylase, total serum protein
and albumin, calcium, aspartate aminotransferase, alanine
aminotransferase and erythrocyte sedimentation rate were
normal. Serum lipase level was not measured. Seventy-two
hour fecal fat excretion was markedly abnormal at 47 g/day
(normal less than 5.5 g/day). The serum trypsinogen level
was low at 13.1 ng/mL (normal 16.9 to 46.5 ng/mL). The
pancreas was atrophic on ultrasound, and there was no evi-
dence of cholelithiasis. Computed tomography confirmed
these findings and failed to identify the tail. No calcifica-
tion was noted, and no pseudocysts were present.
Endoscopic retrograde cholangiopancreatography demon-

strated a narrowed, shortened pancreatic duct without evi-
dence of pancreas divisum. The common bile duct was nor-
mal. A small bowel biopsy was normal. A secretin test was
attempted, but the tube failed to enter the duodenum. A
chest x-ray showed peribronchial thickening. Repeated
sweat chloride tests were normal, and results of molecular
genetic testing for the 10 most common mutations associat-
ed with cystic fibrosis were negative.

Chronic pancreatitis with exocrine pancreatic insuffi-
ciency was diagnosed, and the patient was treated with pan-
creatic enzyme replacement. Carbamazepine was started
instead of VPA for the seizure disorder. During the next
year, his weight increased from 37 kg to 54 kg. The patient
has remained well on pancreatic enzyme replacement.
Repeat abdominal ultrasonography has confirmed persist-
ent pancreatic atrophy. Seventy-two hour fecal fat testing
has repeatedly demonstrated steatorrhea when the patient
has been off enzyme replacement (31.8 g/day to 33.5 g/day),
with complete correction when on enzyme therapy
(4.5 g/day). Any reduction in enzyme replacement therapy
has led to loose bowel movements, typical of steatorrhea.
His blood glucose level has remained within the normal
range. He has never developed any respiratory symptoms.

DISCUSSION
Pancreatitis can be difficult to diagnose. In its acute form,
the physician must rely on clinical suspicion with support-
ive biochemical and radiological evidence. It is with hind-
sight that we believe that this patient demonstrated acute
pancreatitis in April 1994. His clinical condition was con-
gruous with such a diagnosis (24), as was his abdominal
ultrasound, although neither finding was specific. These
ultrasound findings, however, are frequently found in chil-
dren with acute pancreatitis (13,25). This patient�s evolu-
tion to chronic pancreatitis with pancreatic insufficiency is
easier to document. He clearly had clinical steatorrhea cor-
rected by pancreatic enzyme replacement with an atrophic
gland documented radiologically by several modalities.
Furthermore, the patient�s serum trypsinogen level was low,
which is a relatively specific indicator of loss of exocrine
pancreatic function (26-28).

Chronic pancreatitis in children is most often due to cys-
tic fibrosis; however, up to 30% of cases may be due to drugs
(2). The present patient underwent repeated tests for cystic
fibrosis, and results of clinical, biochemical and genetic
analyses were negative. Although the number of mutations
associated with cystic fibrosis is in the hundreds, in the
white population, the 10 most common mutations meas-
ured account for almost 80% of cases (The Hospital for Sick
Children, Molecular Genetics Laboratory, Toronto, Ontario;
personal communication). The negative result in this situa-
tion supported the other findings. He had normal calcium
and lipid levels. There was no family history of chronic pan-
creatitis to suggest a hereditary condition. His nutritional
status was adequate (demonstrated by a normal growth
curve [not shown]) until the onset of symptoms. There was
no evidence of biliary tract stone disease or biliary tract
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anatomical abnormalities. There was no history of trauma,
and he had no other systemic illnesses (other than the seizure
disorder) or infections. This patient did not exhibit the extra-
pancreatic abnormalities of Schwachman syndrome (29).

VPA was introduced in 1978 for the management of
seizures (1). It is known to cause transient, usually mild,
nausea and vomiting, abdominal cramps, diarrhea, weight
gain, alopecia and hyperammonemia (2). It rarely causes
hepatitis in either a dose-dependent manner with a rise in
aminotransaminase levels or an idiopathic fulminant form
causing death (3). The first case of acute pancreatitis due to
VPA was reported in 1979 (4). Since then, 55 cases have
been reported in the literature (2,4-23). The patients have
ranged from one to 65 years of age and have developed pan-
creatitis after using VPA from six days to 14 years. Most cas-
es have occurred with serum VPA levels in the therapeutic
range of 30 to 60 mg/kg/day, but values have ranged from 25
to 75 mg/kg/day. Such variation has precluded the use of
serum levels of VPA for screening patients at risk of pancre-
atitis. In one study, frequent transient increases in amylase
levels were noted with the institution of VPA but were not
predictive of pancreatitis (30).

There have been four deaths due to VPA-induced pan-
creatitis (8,11,14,16), all from the initial acute attack.
Many other patients, however, have been �rechallenged�
with VPA after resolution of an episode of acute pancreati-
tis before it was recognized that VPA was the cause. All but
one experienced recurrent pancreatitis, which again
resolved without sequelae upon cessation of the drug (2,4-
6,10). One patient is reported to have had 33 relapses of
acute pancreatitis over an eight-year period, recovering
from each episode with conservative therapy despite con-
tinued VPA use (11). One patient did not develop recur-
rent pancreatitis or deteriorate when VPA was maintained
during and after resolution of an episode of acute pancreati-
tis (10).

There is only one previously reported case of chronic
pancreatic insufficiency associated with VPA therapy � a
25-year-old man on combination therapy of VPA and car-
bamazepine for seizures related to cranial trauma (31). After
10 years of therapy, he developed abdominal pain with nau-
sea and vomiting on a monthly basis over two to three
years. He was well between episodes of pain. There was no
interruption of his therapy. He then developed pancreatic
calcification with pancreatic insufficiency documented by
abnormal pancreolauryl test results, amino acid consump-
tion and glucose tolerance tests.

Recent models of pancreatitis have focused on the role
of oxidative stress as an etiological mechanism (17,18,32-
34). It is thought that a decrease in protective antioxidants
or an increase in free radicals may initiate a diversion of
pancreatic enzyme activity into the pancreatic parenchyma
by disruption of acinar cell exocytosis. Persistent oxidative
stress may allow this process to continue until the organ is
�burnt out� and the patient has passed into a phase of chron-
ic disease, with either overt or subclinical pancreatic dys-
function (32). Drugs clearly can be a source of such
oxidative stress. VPA specifically has been shown to reduce
free radical scavenger enzyme activity. This has been postu-
lated as the mechanism for inducing the well described
acute pancreatitis or hepatotoxicity reactions (35). Our
patient was taking VPA before and throughout his probable
acute pancreatitis. Because he continued to take the drug,
the oxidative stress was not relieved and his clinical condi-
tion progressed to chronic pancreatitis, following the
pathophysiological model proposed by Braganza (32).

Without another etiological factor identified, we believe
that VPA caused this patient�s pancreatic disease, having
caused acute pancreatitis, which, when continued in the
face of an unrecognized association with pancreatic disease,
progressed to chronic pancreatitis with exocrine pancreatic
insufficiency.
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