Case report

Acute pancreatitis due to hereditary angioedema
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Background: Hereditary angioedema (HAE) is an infrequent disorder characterized by abnormalities in the levels and/or
function of complement C1 esterase inhibitor. Clinical manifestations of HAE are due to recurrent episodic swelling of the
subcutaneous or submucosal tissue. When swelling involves the gastrointestinal mucosa, patients may present with nausea,
vomiting, diarrhea, and severe abdominal pain. However, HAE is almost never suspected as a potential cause of acute
pancreatitis.

Objective: To describe a patient with HAE-associated pancreatitis requiring intensive medical care that responded favorably
to conservative and supportive measures.

Methods: Various tests were performed, including abdominal imaging, measurement of pancreatic enzymes levels, liver
function tests, measurement of complement levels, and endoscopic retrograde cholangiopancreatography.

Results: The results of these tests confirmed the diagnosis of HAE-associated acute pancreatitis. No other obvious origin, such
as gallstones or alcohol use, was identified.

Conclusion: This case illustrates the need for a high clinical suspicion of acute pancreatitis when caring for patients with HAE
who present with abdominal symptoms. There continues to be an urgent need for better and additional therapeutic options for

HAE patients, including those to prevent and abort ongoing attacks.

INTRODUCTION

Hereditary angioedema (HAE) is an infrequent disorder char-
acterized by abnormalities in the levels and/or function of
complement C1 esterase inhibitor. Clinical manifestations of
HAE are due to recurrent episodic swelling of the subcuta-
neous or submucosal tissue. When swelling involves the
gastrointestinal mucosa, patients may present with nausea,
vomiting, diarrhea, and severe abdominal pain. However,
HAE is almost never suspected as a potential cause of acute
pancreatitis. Herein, we describe a patient with HAE-associ-
ated pancreatitis requiring intensive medical care that re-
sponded favorably to conservative and supportive measures.

REPORT OF A CASE

A 40-year-old man presented with a 1-day history of nausea,
emesis, and severe intermittent abdominal pain radiating to
his back. He had a 10-year history of HAE-associated ab-
dominal attacks. He was first seen at Mayo Clinic at the age
of 20 years, where the diagnosis of HAE was confirmed after
a review of his clinical history and reduced Cl esterase
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inhibitor antigen level. At the time he was taking aminocap-
roic acid, 10 g/d, and was having 1 to 2 attacks per week.

The patient was then temporally switched to methyltestos-
terone, 10 mg twice daily. The dose was increased to 3 times
daily and eventually to 4 times daily. Because of the lack of
improvement, he was then switched to stanozolol, 8 mg/d,
which decreased the frequency and severity of the attacks
significantly. Over the years, he experienced mild attacks less
than once every 4 months on average. However, at the age of
37 years the patient was hospitalized in an outside medical
center with an acute severe abdominal attack. During this
time, review of outside records revealed an abdominal com-
puted tomogram that demonstrated either mucosal herniation
or intussusception in the region of the second portion of the
duodenum. He had no gallstones or other abdominal abnor-
malities, and laboratory testing revealed normal lipase and
amylase levels. Unfortunately, complement levels were not
measured at the time. Nevertheless, several days after this
episode, while the patient was in remission, the Cl esterase
inhibitor antigen was low at 8 mg/dL (reference range, 19-37
mg/dL), and the C4 level was 9 mg/dL (reference range,
14—40 mg/dL).

When the patient was 39 years old, stanozolol became
unavailable and he started taking danazol. However, the
frequency and severity of attacks increased. Symptoms oc-
curred almost monthly, starting usually as a dull lower back
pain, which spread to the abdomen within hours.

His medical history included coronary artery disease
and peptic ulcer disease. His only medications included
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ezetimibe, 10 mg orally once daily; esomeprazole, 40 mg
orally once daily; and danazol, 200 mg orally twice daily.
He denied smoking, alcohol use, illicit drug use, or any
history of abdominal surgery or trauma. Family history
was significant for HAE in the patient’s father and paternal
uncle but an absence of familial pancreatitis and/or colla-
gen vascular diseases.

Physical examination revealed a healthy-appearing young
man severely dehydrated and in acute distress. The patient
was afebrile (temperature, 98°F) with an initial blood pres-
sure of 149/96 mm Hg, a regular pulse rate of 110/min, and
a respiratory rate of 22/min. The results of examination of the
head and neck were unremarkable, with normal-appearing
tongue and uvula and no evidence of scleral icterus or lymph-
adenopathy. He had no evidence of any external cutaneous
angioedema or urticaria. Cardiovascular examination re-
vealed regular first and second heart sounds and no murmurs.
Decreased breath sounds in the bilateral lower lung fields
were appreciated. The abdomen was noted to have hyperac-
tive bowel sounds, yet it was soft and mildly diffusely tender
without guarding or rebound tenderness and no evidence of
Gray-Turner or Cullen sign. There was no edema in the
extremities, and findings of the neurologic examination were
unremarkable.

The patient’s laboratory results showed leukocytosis,
hemoconcentration, azotemia, and elevated liver and pancre-
atic enzyme levels (Table 1). Serum total bilirubin, electro-
lytes, creatinine, and triglycerides levels were within the
reference range. The Cl esterase inhibitor antigen was low at
7 mg/dL (reference range, 19-37 mg/dL) and the C4 level
was 4 mg/dL (reference range, 14—40 mg/dL). The CI es-
terase inhibitor functional assay (75%; reference range,
>67%), Clq level (17 mg/dL; reference range, 12-22 mg/
dL), and C2 level (1.9 mg/dL; reference range, 1.1-3 mg/dL)
were within the reference range. Abdominal ultrasound
showed no cholelithiasis. A contrast-enhanced computed to-
mogram of the abdomen demonstrated patchy areas of pan-
creatic necrosis and marked duodenal swelling (Fig 1). No
bile duct dilation or pancreatic calcification was detected.
Oral intake was withheld, and the patient was treated with
intravenous fluids, antibiotic prophylaxis, patient-controlled
analgesia, and nasogastric decompression and continued on
proton pump inhibitor treatment. Danazol therapy was con-
tinued at the same dose. By hospital day 3, he had marked
improvement in clinical status and normalization of pancre-
atic enzymes. Upper esophagogastroduodenoscopy results
were normal, and subsequent endoscopic retrograde cholan-
giopancreatography (ERCP) demonstrated normal sphincter
of Oddi manometry and a patent pancreatic duct of normal
caliber. The results of analysis of bile for microlithiasis were
entirely normal. The patient was released from the hospital
without complications after 7 days.

DISCUSSION
HAE is an autosomal dominant disorder that affects 1 in
10,000 to 1 in 150,000 persons with a clinical course char-

Table 1. Serum Laboratory Results for the Case Patient

Component Result Reference range
White blood cell count, 19,300 3.5-10.5
x10°%/L
Hemoglobin, g/dL 18.6 13.5-17.5
Hematocrit, % 551 38.8-50
Sodium, mEg/L 143 134-145
Potassium, mEqg/L 4.1 3.5-5.0
Magnesium, mg/dL 1.9 1.5-2.4
lonized calcium, mg/dL 4.7 4.65-5.30
Bicarbonate, mEqg/L 23 23-28
Creatinine, mg/dL 0.9 0.7-1.3
Blood urea 55 8-20
nitrogen, mg/dL
Glucose, mg/dL 101 70-105
Aspartate 68 0-35
aminotransferase, IU/L
Alanine 105 0-35
aminotransferase, 1U/L
Alkaline 333 98-251
phosphatase, 1U/L
Lactate 744 122-222
dehydrogenase, IU/L
Total bilirubin, mg/dL 0.5 0.3-1.2
Amylase, IU/L 1,176 0-130
Lipase, IU/L 11,485 0-95
Triglyceride, mg/dL 249 <150
Pao,/Fio, ratio 457 >300

Abbreviation: Pao,/Fi0,, partial pressure of oxygen, arterial/fraction of
inspired oxygen.

acterized by recurrent episodes of angioedema, affecting a
variety of organ systems and manifesting with numerous
clinical syndromes."> HAE occurs because of a quantitative
(type 1, most common) or qualitative (type 2) abnormality of
C1 esterase inhibitor, which may result from more than 100
gene mutations on chromosome 11ql12-q13.1 described to
date.> An additional variant was recently described as an
estrogen-dependent inherited form of angioedema that affects
only women with normal C1 esterase inhibitor (and normal
C4) complement levels, and the mechanism remains un-
known.*

Although previous data have suggested that symptoms in
HAE might be mediated via complement system activation,
recent data indicate that the major mediator is bradykinin.?>¢
Clinical presentations can be severe and even fatal, particu-
larly with the symptoms of upper airway edema. The gastro-
intestinal tract is frequently affected, at an early age, and
usually presents with recurrent abdominal pain and nausea.”
Interestingly, this is a distinguishing feature of HAE, because
abdominal involvement is rarely seen in other types of an-
gioedema.’ Recently, Bork et al'® reported the clinical and
time course of untreated abdominal attacks in patients with
HAE. They retrospectively documented a total lifetime his-
tory of 33,671 abdominal attacks in 153 patients with HAE.
However, the frequency of pancreatitis as a potential cause
was not described. This is, to our knowledge, only the third
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Figure 1. Computed tomography of the abdomen with intravenous con-
trast demonstrating findings consistent with acute pancreatitis. There is mild
pancreatic enlargement, inflammation, and indistinctness of the anterior body
of the pancreas with stranding of the adjacent mesentery (arrowheads). Areas
of the pancreatic body are nonenhancing, consistent with complicated pan-
creatitis and partial pancreatic necrosis. Also note the remarkably swollen
duodenum (arrow).

report of pancreatitis associated with HAE to be reported in
the literature.!!!?

Gallstones and excess alcohol consumption are the 2 most
common precipitating origins of acute pancreatitis. Less com-
mon causes included severe hypertriglyceridemia, hypercal-
cemia, post-ERCP, blunt or penetrating abdominal trauma,
congenital abnormalities, infections, and autoimmune and
medication-induced pancreatitis. Ezetimibe and danazol have
been associated with the occurrence of acute pancreatitis.'>!#
However, our patient’s pancreatitis resolved spontaneously
despite the fact that he had been taking these 2 medications.
In the present case, complement studies from the outside
hospitalization for abdominal pain were not available. Yet
our patient’s episode of acute pancreatitis was not character-
ized by any of the typical predisposing or causative origins,
suggesting HAE as the most likely cause. However, it is
possible that an unidentified predisposition to pancreatitis
may have triggered an HAE flare such as genetic mutations in
the cystic fibrosis transmembrane regulator gene and cationic
trypsinogen genes (hereditary pancreatitis autosomal domi-
nant disorder).'> However, the patient had no features typical
of cystic fibrosis or a family history of pancreatitis in a
first-degree or second-degree relative. Of note is that ERCP
failed to detect pancreatic duct swelling or narrowing, which
most likely reflects the delay in performing this procedure.
Taken together, the weight of evidence in this case strongly
supports a diagnosis of an HAE attack causing pancreatitis.
The reason exaggerated angioedema localized to the pancreas
and peripancreatic tissues occurs so infrequently remains
unclear.

A significant problem faced in the daily care of patients
with HAE is the lack of a C1 esterase inhibitor concentrate
approved for use in the United States. For more than 30 years
this product has been repeatedly proven to be safe and effec-
tive in Europe in the treatment of HAE flares, including those
involving gastrointestinal symptoms.!®!7 Fresh frozen plasma
(FFP) has been used as a prophylactic agent in efforts to
prevent angioedema in high-risk patients with documented
but asymptomatic HAE before surgery.'® The effectiveness of
this therapy remains controversial, and as a result there is
reluctance to use FFP in patients who have active disease.
Two reports from 1969 that questioned the safety of FFP use
in symptomatic HAE patients suggested that there could be a
paradoxical worsening of symptoms.'*?* However, further
studies in 1972, as well as some recent publications, sug-
gested that the use of FFP may be not only effective but also
safe in the treatment of HAE.?!"2* The treatment of acute HAE
with FFP remains controversial. Because of this and the
patient’s progressive and steady clinical improvement docu-
mented during his hospitalization, FFP was not given.

Antifibrinolytic agents (aminocaproic acid or tranexamic
acid) and attenuated androgens (danazol and stanozolol off-
market) have proved useful in reducing the frequency and
severity of HAE attacks and in the short-term prophylaxis of
surgical procedures. Uses of attenuated androgens are asso-
ciated with virilization and liver abnormalities. This kind of
treatment is not appropriate for all patients, and those who are
treated have to be monitored carefully. Antifibrinolytics are
not as effective as the attenuated androgens, and the most
significant adverse effects include nausea, vertigo, diarrhea,
postural hypotension, fatigue, myopathy, and increased risk
of venous thromboembolism. Currently, several promising
agents, such as recombinant human CI1 esterase inhibitor,
kallikrein inhibitor (DX-88), and bradykinin 2 inhibitor (In-
citibant), are undergoing phase 3 evaluation and may offer
safer and more effective treatment options.

CONCLUSION

Patients with HAE may present with a variety of clinical
manifestations. In this report, we document the rare occur-
rence of acute pancreatitis in association with a flare of HAE.
Based on the clinical presentation, laboratory testing, and
radiologic studies, we speculate that HAE was associated
with primary angioedema and obstruction of the ampulla of
Vater and/or ductal edema interfering with normal pancreatic
drainage. There continues to be an urgent need for better and
additional therapeutic options for HAE patients, including
those to prevent and abort ongoing attacks.
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