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We report a case of fatal necrotizing pancreatitis associated
with hydrochlorothiazide and lisinopril therapy. A 49-year-
old man who presented with 2 days of abdominal pain and
vomiting was found to have severe pancreatitis. The patient
denied any alcohol use. In addition, abdominal ultrasound ex-
aminations showed no evidence of cholelithiasis or bile duct
dilations. Review of his medication history with the family
revealed that he was being treated with hydrochlorothiazide
and lisinopril for hypertension. An exploratory laparotomy
was performed and revealed no common bile duct stones.
Unfortunately, the patient’s hospital course was complicated
with multiple organ failure, which resulted in death. To the
best of our knowledge, there are only 3 other reported cases
of hydrochlorothiazide-induced necrotizing pancreatitis re-
ported in the literature.

Case report

A 49-year-old man presented to the emergency department
(ED) with a 2-day history of severe, diffuse abdominal
pain and vomiting. The patient was on hydrochlorothiazide
12.5 mg and lisinopril 10 mg daily for about 1 year for
treatment of hypertension. The patient denied use of to-
bacco, alcohol, and illicit drugs. Physical examination in
the ED revealed a body temperature of 103◦F, blood pres-
sure of 127/76 mm Hg, heart rate of 100 beats/min, and
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respiratory rate of 30 breaths/min, characteristic of respi-
ratory distress. Chest auscultation revealed bilateral coarse
crackles and normal heart sounds. His abdomen was tender
to palpitation and there was evidence of left flank ecchymo-
sis. Laboratory findings included a white blood cell count
of 13.6 × 103/mL, hemoglobin of 9.9 g/dL, creatinine of
3.2 mg/dL, alanine aminotransferase of 386 IU/L, aspartate
aminotransferase of 586 IU/L, and normal alkaline phos-
phatase, γ -glutamyl transpeptidase (GGT), serum calcium,
and serum triglycerides. HIV antibody screening test was
nonreactive. A computed tomography scan of the abdomen
showed pancreatic inflammation and necrosis (Fig. 1). Ab-
dominal ultrasound showed normal gallbladder and common
bile duct. Normal alkaline phosphatase, GGT, and bile duct
tracts on ultrasound examination are strong evidence against
the diagnosis of gallstone-induced pancreatitis. Alternative
diagnoses of hypertriglyceridemia, hypercalcemia, HIV in-
fection, alcohol, and trauma were excluded secondary to
patient’s history and laboratory findings. Therefore, the di-
agnosis of drug-induced necrotizing pancreatitis was made.

The patient was treated with intravenous fluids and em-
piric antibiotics. He developed acute respiratory distress
syndrome requiring intubation and mechanical ventilation.
Secondary to his worsening clinical status, the patient under-
went exploratory laparotomy, which revealed hemorrhagic
and necrotic pancreatic tissue with no evidence of stones in
the gallbladder or common bile duct. Unfortunately, the pa-
tient developed multiple organ failure, resulting in refractory
shock and soon thereafter, passed away.

Discussion

We report a case of necrotizing pancreatitis that we believe
was induced by hydrochlorothiazide and lisinopril therapy.
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Fig. 1 Abdominal CT scan showing inflamed pancreas (white arrows)

There are several reports published on thiazide- [1–3] and
lisinopril-induced pancreatitis [4–8]. Thiazide-induced
necrotizing pancreatitis is very rare; in addition to this
case, there have been only 3 other reports of necrotizing
pancreatitis attributed to thiazide diuretic use [3]. Although
alcoholism and gallbladder disease are considered to be the
most common etiologies of acute pancreatitis, about 1.4–2%
of cases have been determined to be drug related [9, 10].
Forty-four of the top 100 most commonly prescribed med-
ications in United States have been shown to be associated
with development of acute pancreatitis [11]. The diagnosis
of drug-induced pancreatitis is difficult to establish. Clinical
manifestations of drug-induced pancreatitis are indistin-
guishable from other types of pancreatitis. In addition, a
causal relationship is difficult to determine; the patients are
not rechallenged with the drug due to ethical considerations
[12]. To facilitate recognition of drug-induced pancreatitis,
Mallory [13] classified medications into 3 categories includ-
ing definite, probable, and questionable associations with
the development of acute pancreatitis. Hydrochlorothiazide
and lisinopril are considered to have a definite and probable
association with pancreatitis, respectively. Although few
cases in literature have reported the association of thi-
azide diuretics and angiotensin-converting enzyme (ACE)
inhibitors with pancreatitis, the exact mechanisms of the
disease are not fully understood [14].

In addition to this case, there have been 3 other patient
reports of necrotizing pancreatitis attributed to thiazide di-
uretic use [3]. Thiazide diuretics are known to cause elevation
of serum calcium levels and reduction of serum phosphate
levels, inducing primary hyperparathyroidism [14, 15].

There have been over 100 cases reported and several
studies that have documented that patients presenting
with concomitant pancreatitis and hyperparathyroidism
have not done so just by chance; rather, an association
has been determined. Hypercalcemia has been shown to
increase the incidence of calculi formation in the pancreatic

ducts, as well as increase the activation of trypsinogen to
trypsin, that could result in pancreatic inflammation and
autodigestion [16–18]. Hyperparathyroidism is well-known
risk factor for pancreatitis and it has been postulated that
hypercalcemia caused by thiazide diuretics can be a poten-
tial mechanism for thiazide-induced pancreatitis [14, 15].
Hypotension-inducing pancreatic ischemia and thiazide-
induced hyperlipidemia are other potential mechanisms
of pancreatic injury due to thiazide diuretics. The exact
duration of therapy that increases the risk of developing pan-
creatitis has not been determined, but it has been suggested
to range from weeks to years after thiazide initiation [14].

The incidence of ACE-induced pancreatitis is estimated
to be about 0.3–1.0%. The World Health Organization has
received 209 reports of ACE inhibitor–induced pancreati-
tis between 1968 and 1993 [14]. Approximately 20 cases
of lisinopril-associated pancreatitis have been reported to
the U.S. Food and Drug Administration [7]. Similarly, the
exact mechanisms for ACE inhibitor–induced pancreatitis
are unknown; however, many theories have been proposed.
Most reports of ACE-induced pancreatitis involve lisinopril,
enalapril, and captopril; one case involved benazapril [4].
It is known that ACE inhibitors increase serum bradykinin
concentrations, the mechanism linked to ACE-induced an-
gioedema. Therefore, it is thought that they may also cause
localized angioedema in the pancreas, resulting in pancre-
atic duct obstruction. Some studies suggest that they may
cause an increase in pancreatic enzyme (amylase and lipase)
production as well as the formation of antibodies directed
against the pancreatic cells [4–7, 14, 19]. Similar to the thi-
azides, the ACE inhibitors are antihypertensives that may
also precipitate pancreatic ischemia.

The severity of drug-induced pancreatitis varies and can
range from mild to life threatening [14]. The management
of drug-induced pancreatitis includes discontinuation of the
drug in question and supportive care [2, 14].

Hence, we propose, given the history on admission and the
medication regimen, that this patient’s necrotizing pancre-
atitis was drug induced. Although drug-induced pancreatitis
has a fairly uncommon occurrence, the potential for life-
threatening complications warrants physician and patient
awareness [9, 10]. Both lisinopril and hydrochlorothiazide
are inexpensive and commonly prescribed antihypertensive
medications. When patients initiate therapy with medica-
tions known to cause pancreatitis, they should be instructed
to report any abdominal symptoms to their physician and
immediately discontinue the drug [14].
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