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Abstract:

The patient was a 38-year-old Japanese woman who had been diagnosed with hereditary angioedema type
I at 7 years of age based on her family history. She had undergone four pregnancies. She gave birth to a
healthy baby girl after her first pregnancy and had reported few episodes of angioedema. However, she sub-
sequently required abortions due to frequent angioedema episodes that occurred during her three subsequent
pregnancies. Thus, our patient showed two clinical pregnancy courses. After treating her with Cl-inhibitor
concentrate, her symptoms of angioedema disappeared. The preventive use of CI inhibitor concentrates
should be considered in hereditary angioedema (HAE) patients with frequent angioedema attacks during

pregnancy.
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Introduction

Hereditary angioedema (HAE) was first described clini-
cally by Quincke (1) and Osler (2). HAE is an uncommon
autosomal dominant disease caused by a disorder of Cl-
inhibitor (C1-INH), which regulates bradykinin. It is associ-
ated with a quantitative (type I), or a functional (type II)
CI-INH deficiency caused by mutations in SERPINGI of
the C1-INH gene (3, 4). Thus, HAE patients suffer from re-
current angioedema attacks, which may be induced by
physical or mental stress (3). Angioedema is characterized
by recurrent episodes of subcutaneous and submucosal swel-
ling, which affect the skin, the gastrointestinal tract, and the
upper respiratory system, including the oropharynx (5).

In 2000, a third type of HAE was identified, characterized
by the normal expression and function of C1-INH, by Bork
et al. (6) and Binkley et al. (7). HAE type III, often referred
to as HAE with a normal CI-INH function (HAE-nCl-
INH), has recently been classified into two categories: one
has mutations in the F12 gene, which encodes coagulation

protein factor XII; the other that contains no currently
known mutations (8-10). Angioedema in patients with HAE-
nCI-INH is often estrogen dependent (11, 12), and is often
triggered after the intake of oral contraceptives. Thus, there
is a very close connection between angioedema attack and
pregnancy.

We herein report on the frequency of angioedema attacks,
both before and during a successful and unsuccessful preg-
nancy, in a patient with HAE type L.

Case Report

The patient was a 38-year-old Japanese woman who had
been diagnosed with HAE type I at 7 years of age based on
her family history. Her father and daughter were also diag-
nosed with HAE type 1. She was introduced to our hospital
at 25 years of age, and treatment with C1-INH concentrate
was initiated to treat her recurrent angioedema attacks,
which affected various body sites (neck, limbs and abdo-
men). Her symptoms disappeared after treatment with Cl1-
INH concentrate. She had never taken oral contraceptives.
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The number of treated HAE attacks before and during pregnancy. The average numbers

of treated angioedema attacks per month before and during her first pregnancy were 0.8 and 0.3,
respectively (A). The average numbers of treated angioedema attacks per month before and during
her second pregnancy were 1 and 1.5, respectively (B). The average numbers of treated angioedema
attacks per month before and during her third pregnancy were 2.4 and 3.5, respectively (C). The av-
erage numbers of treated angioedema attacks per month before and during her fourth pregnancy

were 2.6 and 4.2, respectively (D).

A laboratory evaluation revealed that the patient’s CHs,
and C, levels were reduced to <13.0 U/mL (normal range:
30-45 U/mL) and 4 mg/dL (normal range: 10-40 mg/mL),
respectively. Her C; level was 90 mg/dL (normal range: 60-
140 mg/mL) and within the normal range. In addition, her
CI-INH protein level was reduced (5 mg/dL; normal: 21-39
mg/mL),while her C1-INH activity was markedly reduced (<
25%; normal range: 70-130 %). Her Clq level (6.5 mg/dL;
normal range: 8.8-15.3 mg/mL) was slightly reduced. Vari-

ous antinuclear antibodies tests, including a test for anti-
double stranded DNA antibodies, were negative. Although
we did not perform a genetic investigation, we diagnosed
the patient with HAE type I based on her family history.
Our patient had four pregnancies. Before her first preg-
nancy at 29 years of age, she had a few episodes of angioe-
dema of approximately one month in duration. The average
numbers of angioedema attacks per month before and during
her first pregnancy were 0.8 and 0.3, respectively. The at-
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Figure 2. The distribution of the treated HAE attacks before and during pregnancy. 18 out of 30
attacks during her pregnancy occurred on the extremities (60 % ); whilst the other attacks (40%) oc-
curred in the abdomen. 13 out of 34 attacks before her pregnancy occurred on the extremities (38%);
the other attacks (62%) occurred either as isolated abdominal attacks (38%) or as combined attacks
(24%) that involved simultaneous edema formation in the abdomen and on the extremities.

tacks decreased after her first pregnancy (Fig. 1A). She gave
birth to a healthy baby girl by cesarean section in her first
pregnancy at 37 weeks and 4 days of gestation.

She had a second pregnancy at 32 years of age. The aver-
age numbers of angioedema attacks per month before and
during her second pregnancy were 1 and 1.5, respectively.
The frequency of angioedema attacks increased slightly dur-
ing her second pregnancy relative to the period before
(Fig. 1B). She had a spontaneous abortion at 5 weeks and 1
day of gestation after abdominal pain due to an angioedema
attack.

She had a third pregnancy at 34 years of age. The average
numbers of angioedema attacks before and during her third
pregnancy were 2.4 and 23.5, respectively. The frequency of
angioedema attacks increased during her third pregnancy
relative to before her third pregnancy (Fig. 1C). The large
number of angioedema attacks meant that she could not
continue her pregnancy; thus, she had an induced abortion at
8 weeks and 5 days of gestation.

She had a fourth pregnancy at 35 years of age. The aver-
age numbers of angioedema attacks before and during her
fourth pregnancy were 2.6 (similar to the number in her
third pregnancy) and 4.2, respectively. The frequency of an-
gioedema attacks during her fourth pregnancy was higher
than to before her fourth pregnancy
(Fig. 1D). Once again, she could not continue the pregnancy
due to the large number of angioedema attacks and had an
induced abortion at 16 weeks and 2 days of gestation.

During the six months preceding the pregnancy abdomi-
nal edema was the most common occurrence (62%); it oc-

in comparison

curred either as isolated abdominal attacks (38%) or as com-
bined attacks (24%) that involved simultaneous edema for-

mation in the abdomen and on her extremities (Fig. 2).
Eighteen of 30 attacks that occurred during her pregnancy
occurred on the extremities (60%), the other attacks (40%)
occurred in the abdomen. All of her attacks during preg-
nancy were isolated. Thirteen of the 34 attacks before her
pregnancy occurred on the extremities (38%). Other attacks
(62%) occurred in the abdomen, these included attacks that
were combined with swelling of the extremities. The rates
of edema in the abdomen and extremities before and during
pregnancy did not differ to a statistically significant extent
(p=0.382, y’-test).

Discussion

It was difficult for us to predict the frequency of angioe-
dema attacks during the pregnancies of our patient with a
type I hereditary angioedema due to C1-INH deficiency. The
patient followed various clinical courses during her preg-
nancy. The angioedema attacks in her first pregnancy were
uneventful. In her second, third and fourth pregnancies, she
suffered more angioedema attacks during pregnancy than be-
fore pregnancy. The stress caused by caring for her first
child may have contributed to this. Czaller et al. re-
ported (13) that pregnancy can either aggravate or mitigate
angioedematous attacks. Gonzdlez-Quevedo et al. re-
ported (14) that the frequency of angioedema attacks was in-
creased in 59.2% of pregnancies. The influence of preg-
nancy on the severity of HAE may even change in different
pregnancies within the same woman (13, 15, 16). Women
are generally considered to have a more severe disease
course than men (5). Between 60% and 80% of women with
HAE type I and IT who use oral contraceptive pills contain-
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ing estrogen are reported to show an increase in both the
frequency and severity of attacks (17-20); thus, exposure to
estrogen is considered to promote the clinical attacks of
HAE (5). Periods of pregnancy and lactation are associated
with an increased number of angioedema attacks (5). Thus,
our patient might have been expected to suffer from more
angioedema during pregnancy. Hermans re-
ported (21) that a patient with HAE suffered from more an-
gioedema attacks during her second pregnancy than during
her first pregnancy. Patients with early-onset angioedema at-
tacks due to C1-INH deficiency have a more severe disease
course in comparison to patients with a late-onset dis-
ease (5). Especially during pregnancy, the onset of clinical
attacks early in life is associated with more frequent and
more severe attacks (5, 13). Our patient suffered from an-
gioedema attacks from 7 years of age, which could have led
her to have more frequent and more severe attacks, includ-
ing during pregnancy.

The administration of CI1-INH concentrates to pregnant
women is not established in Japan. Thus, C1-INH concen-
trate may be administered when it is judged that the thera-
peutic benefit exceeds the risk. Czaller et al. reported (13)
that CI-INH concentrate is a safe and effective therapeutic
option during pregnancy. Our patient did not report any side
effects as a result of the administration of C1-INH concen-
trate (Berinert”, CSL Behring, Pennsylvania, USA) and it
was an effective therapy for controlling her angioedema at-
tacks due to HAE during pregnancy. The indication for the
administration of CI1-INH concentrates to prevent angioe-
dema episodes during pregnancy are not clear in the social
insurance system of the Ministry of Health, Labour and
Welfare of Japan. We have recently been advised that that
the short-term prophylactic administration of CI1-INH con-
centrate (Berinert™) within six hours before the extraction of
teeth is approved in Japan. In Europe, Canada and the USA,
recent license changes to some HAE therapies have pro-
vided excellent opportunities for more patients to switch to
self-administered therapy (22-30). The early administration
of C1-INH concentrate (Berinert") and a bradykinin receptor
blocker (Icatibant) has been shown to reduce the duration of
acute angioedema attacks (31). The home-based self-
administration of HAE therapy permits rapid treatment in
the early stages of an angioedema attack and has been
shown to reduce their duration (32). Squeglia et al. re-
ported (33) that compliance to therapy was significantly bet-
ter among patients who received home-based therapy
(71.2% and 44.0% of attacks were with CI-INH concen-
trates and bradykinin receptor blockers, respectively) in
comparison to patients who received hospital-based therapy
(21.6%, p=0.003). Thus, they conclude that home-based
therapy should be offered, especially to patients who experi-
ence frequent attacks. In Japan, recurrent attacks of angioe-
dema are a frequent cause of visits to the emergency depart-
ment and are treated in hospital. According to the Japanese
guideline for hereditary angioedema, we should prescribe
tranexamic acid or danazol as long-term prophylaxis (34).

attacks

One pregnant woman was reported to have been prescribed
tranexamic acid, and danazol was contraindicated in an-
other (35). Our patient had refused to take either tranexamic
acid or danazol since she was admitted to our hospital.
Thus, we could not prescribe tranexamic acid for long-term
prophylaxis. However, the treatment for patients with fre-
quent and/or severe attacks involves the use CI1-INH con-
centrates (13, 21, 34). Our patient, who experienced fre-
quent attacks, would have been well suited to home-based
therapy, which is approved in Europe, Canada and the USA.
In the future, we hope that we will be able to prescribe the
self-administration of C1-INH concentrates and bradykinin
receptor blockers.

With regard to the localization of angioedema attacks,
Czaller et al. reported (13) that the frequency of abdominal
edema was significantly higher during pregnancy. This was
not the case in our patient. Each of her angioedema attacks
during pregnancy was isolated to the abdomen or extremi-
ties. However, her angioedema attacks before pregnancy
were isolated to both her abdomen and extremities (79.4%)
and a combination of the two (20.6%). During the early
stages of her angioedema attacks during her pregnancy, it
might have been more efficient to treat the patient in a hos-
pital

Conclusion

Self-administered C1 inhibitor concentrate and bradykinin
receptor blocker therapy (including prophylactic treatment),
is becoming the standard therapy in developed countries, in-
cluding Europe, Canada and the USA. In the future, we
hope that we will be able to prescribe C1 inhibitor concen-
trates to prevent angioedema attacks in HAE in patients who
have a high attack frequency during pregnancy.
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