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□ CASE REPORT □

Hereditary Angioedema with Recurrent Abdominal Pain in
a Patient with a Novel Mutation

Hiromasa Yakushiji 1, Arito Kaji 1, Keitarou Suzuki 1, Motohiro Yamada 1,

Takahiko Horiuchi 2 and Masahiro Sinozaki 1

Abstract

We describe a patient with hereditary angioedema type I. The patient had experienced recurrent abdominal

pain around the time of her menstrual period for 13 years. A laboratory examination showed reduced func-

tional and antigenic levels of C4 and C1 inhibitor (C1-INH). To establish a diagnosis, we carried out a DNA

analysis of the patient’s C1-INH gene. We determined that the patient was heterozygous for a single base pair

transposition of T to C at nucleotide 4429 in exon 4, which had not been reported in the literature. As the pa-

tient had no family history of hereditary diseases, it was considered to be a de novo mutation.
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Introduction

Hereditary angioedema (HAE) is an autosomal dominant

disease characterized by recurrent episodes of potentially

life-threatening angioedema (1). The clinical features of the

disease include recurrent nonpruritic edema of skin and sub-

mucosal tissues associated with pain syndromes, nausea,

vomiting, diarrhea, and life-threatening airway swellings (2).

The fundamental abnormality in patients with HAE is a mu-

tation of the C1 inhibitor (C1-INH) gene, which results in

the decreased synthesis of functional C1-INH antigenic pro-

tein. Two forms of HAE have been described: in type I

HAE patients have low C1-INH antigenic protein and func-

tional activity (85% of cases), while patients with type II

HAE have normal or elevated protein but low C1-INH func-

tion (15% of cases); in patients with a normal C1-INH gene,

HAE is often referred to as type III HAE. Over 200 muta-

tions have been reported in unrelated patients (3, 4). While

HAE is known to be inherited in an autosomal dominant

form, 25% of cases develop as a result of a de novo muta-

tion (5).

We report a case of type I HAE with a newly recognized

de novo mutation of the C1-INH gene.

Case Report

A 38-year-old woman presented to our emergency depart-

ment with abdominal pain and nausea that had persisted for

three hours. The patient had experienced recurrent episodes

of skin edema, sometimes followed by vomiting with ab-

dominal pain, around her menstrual period for 13 years. She

had no family history of hereditary diseases. She had visited

our hospital over 20 times and had been diagnosed with

gastroenteritis. A physical examination revealed tenderness

in the epigastric region and hyperactive bowel sounds. An

abdominal ultrasound showed remarkable gastric and duode-

nal edema (Fig. 1).

The patient’s white blood cell (WBC) count and platelet

count were 23,200/mm3 and 434,000/mm3, respectively. Her

red blood cell count and creatinine, blood urea nitrogen,

glucose, lipid, and transaminase levels were normal. HAE

was suspected on the basis of these findings. The comple-

ment studies revealed a markedly reduced C4 level of 1 mg/

dL and the C1-INH level was decreased to 5.53 mg/dL (nor-

mal 15-35 mg/dL) with an activity level of <25% (normal
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Figure　1.　Abdominal ultrasound showing remarkable gastric and duodenal edema.

Figure　2.　Direct DNA sequencing of the polymerase chain reaction (PCR) product of exon 4 from 
the patient identified a heterozygous, single-base substituteon (T to C) at nucleotide position 4429 (ar-
row). This mutation predicts substitution of Leu (CTG) at codon 188 by Pro (CCG).

80-125%). These laboratory data and the clinical features

were compatible with a diagnosis of type I HAE; however,

the patient had no family members with a history of similar

episodes of recurrent edema or abdominal pain. To establish

the diagnosis, we performed a DNA analysis of the C1-INH

gene in the patient.

We asked the Center for Research, Education, and Treat-

ment of Angioedema (CREATE) to perform a gene analysis.

Venous blood samples were collected from the patient with

informed consent. The patient was examined for C1-INH

gene mutations by the direct sequencing of polymerase

chain reaction (PCR) products. The screening of each exon

for small mutations was performed using a single strand

conformation polymorphism (SSCP) assay. The presence of

large mutations presences was then investigated using an

multiplex ligation-dependent probe amplification (MLPA)

assay. A direct DNA sequencing analysis of the PCR prod-

ucts of the C1-INH gene revealed that the patient was het-

erozygous for a single base pair transposition of T to C at

nucleotide 4429 in exon 4 (Fig. 2), which led to an amino

acid substitution of Leu at codon 188 by Pro. No large mu-

tations were detected in the MLPA analysis of the patient’s

DNA. The Leu to Pro substitution was considered to be a

mutation because none of 50 healthy individuals carried this

substitution (data not shown). This mutation has not previ-

ously been reported.

Discussion

In 1888, William Osler presented the first complete clini-

cal description of HAE, which occurred over 5 generations

in one affected family (6). Donaldson and Evans noted that

a biochemical abnormality, the absence of C1-INH, was re-

sponsible for HAE in 1963 (7). The gene encoding C1-INH

has been revealed. It is located on chromosome 11q11-

q13.1, and consists of 8 exons, with most introns containing

multiple Alu repeat sequences (8). An electronic database of

the reported mutations is available (9). The most common
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defect is a single base pair mutation. It can occur throughout

the gene and no correlation has been found between the

genotype and the phenotype (10). Our patient had recurrent

episodes of skin edema and abdominal pain, low C4 titers

with decreased functional and antigenic levels of C1-INH.

As this patient had no family history of angioedema, the dif-

ferential diagnosis of sporadic HAE and acquired angio-

edema was necessary. A genetic analysis offers the clearest

information for the diagnosis of such cases (11). The DNA

analysis revealed that the patient had a novel mutation of T

to C at nucleotide 4429 in exon 4 of the C1-INH gene,

which was consistent with a diagnosis of sporadic HAE type

I. The patient was therefore carrying a de novo mutation.

Although we had hoped to examine her family for mutations

of the C1-INH gene (to determine whether or not the pres-

ent case was sporadic) her family members declined the ex-

amination due to their lack of symptoms. Since approxi-

mately 10% of individuals carrying the defective gene are

asymptomatic, a DNA analysis of the patient’s parents

should be performed (12).

HAE can be diagnosed by the careful investigation of

clinical features and laboratory findings. However, it is

sometimes misdiagnosed or overlooked, as a shown by a re-

view of the Japanese literature revealed that the mean inter-

val between the onset of symptoms and the diagnosis of

HAE was 19 years (13). The patient had episodic edema of

the extremities and facial skin and recurrent gastrointestinal

attacks that occurred in association with her menstrual pe-

riod. Although these were typical symptoms of HAE, she

had visited our hospital more than 20 times and had only

been diagnosed with gastroenteritis. It is therefore of great

importance to learn more about this disease.

We described a case of type I HAE with a novel mutation

of T to C at nucleotide 4429 in exon 4 of the C1-INH gene.

The patient had recurrent gastrointestinal attacks. HAE

should be considered in the differential diagnosis of abdomi-

nal pain. When a clinician suspects C1-INH deficiency, even

in patients with no family history, we recommend that,

when possible, physicians investigate C4, C1 inhibitor func-

tion and C1 inhibitor antigenic protein.
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