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ABSTRACT

Background: Hereditary angioedema (HAE) is a rare disease that often leads to misdiagnosis. The delay of diagnosis is >
10 years in China. Recurrent and acute abdominal pain is one of the common symptoms of HAE. Because of the high misdiag-
nosis rate, it usually results in unnecessary surgical procedures. This study focused on the clinical symptoms and manage-
ment of HAE-related abdominal attacks in Chinese patients to provide some new insight for the emergency department (ED)
physicians and gastroenterologists.
Methods: A Web-based survey was conducted among 107 patients with HAE from 94 unrelated families. Detailed ques-

tions with respect to the abdominal attacks were asked, including the frequency, symptoms, and duration before and after con-
firmed diagnosis. The demographic characteristics, diagnosis process, and treatment outcomes were also included.
Results: Approximately 70% of the patients with HAE presented with abdominal symptoms during the onset of edema,

mostly characterized by pain (94.8%), nausea (83.1%), vomiting (83.1%), diarrhea (59.7%), and constipation (23.4%). The
patients were easily misdiagnosed as having gastroenteritis (35.1%) and appendicitis (10.4%), and 24.7% of them received
unnecessary appendectomy or laparotomy. Danazol, a widely used drug for long-term prophylaxis of HAE in China, can reduce
the attack frequency and alleviate the abdominal symptoms, but the adverse effects are also significant and more severe in women.
Conclusions: Abdominal symptoms are common and important clinical features of HAE but are easily confused with other

gastrointestinal diseases. ED physicians and gastroenterologists should consider HAE when patients experience recurrent and
unexplained abdominal pain. Proper medical treatment should be administered in a timely manner if an HAE diagnosis is
confirmed and efforts are required to increase access in China to medications both for on-demand treatment and long-term
prophylaxis.

(Allergy Asthma Proc 42:131–135, 2021; doi: 10.2500/aap.2021.42.210001)

H ereditary angioedema (HAE) is a rare and poten-
tially life-threatening disease, with an estimated

prevalence of 1/50,000.1 Classic HAE is caused by the
mutation of the SERPING1 (Serpin Family G Member
1) gene (OMIM [Online Mendelian Inheritance In Man]
https://omim.org/entry/106100?search=serping1&
highlight=serping1), which causes C1 inhibitor (C1-
INH) deficiency, which can be subdivided into type I
(decreased plasma levels of C1-INH) and type II (nor-
mal levels but dysfunction). In China, type I HAE

accounts for the majority of patients with HAE. The
percentage of Chinese patients with type II HAE
(<5%)2,3 was lower than expected (<15%).4 C1-INH
deficiency causes uncontrolled generation of bradyki-
nin, a vasoactive peptide to increase vascular perme-
ability, and results in edema and inflammation. Up to
now, other types of HAE due to the defects in factor
XII, plasminogen, or angiopoietin-1 have not been
reported in China.
HAE is clinically characterized by recurring and self-

limiting episodes of subcutaneous and submucosal
edema, which involves the face, extremities, trunk,
genitalia, upper airways, and/or gastrointestinal tract.5

The symptoms present large intra- and interindividual
variation with respect to the frequency, severity, and
locations of edematous attacks. Gastrointestinal reac-
tion is a common symptom, often accompanied with
severe abdominal pain, nausea, vomiting, and diar-
rhea, which may urge patients to seek medical treat-
ment. However, due to its rarity and the variety of
clinical manifestations, the abdominal attacks, are eas-
ily misdiagnosed, especially when extra-abdominal
symptoms are absent, which leads to unnecessary ap-
pendectomy or laparotomy. Consequently, gastrointes-
tinal angioedema significantly reduces life quality and
aggravates the economic burden of patients with HAE.
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Known to be an autosomal dominant disease, patients
with HAE typically have a positive family history.
However, ;25% of cases developed due to sporadic de
novo mutations,6 which makes the diagnosis more dif-
ficult. The delay in diagnosis of HAE can be > 10 years
for Chinese patients.7

Our study mainly focused on HAE-related abdomi-
nal attacks to further describe its symptoms, fre-
quency, and severity. The conditions of diagnosis and
treatment in China were also included. we hope these
data provide some information to the emergency
department (ED) physician and gastroenterologist to
consider HAE when patients experience recurrent but
inexplicable abdominal pain.

METHODS

Patients
A total of 107 participants from 94 unrelated families

with type I or type II HAE, who presented to the
Department of Allergy, Peking Union Medical College
Hospital, between the years 1983 and 2017, were sur-
veyed. The diagnosis of HAE was based on the medi-
cal history (recurrent angioedema without urticaria,
involved in skin and/or gastrointestinal tract and/or
laryngeal) and laboratory results (repeated confirma-
tion of low plasma levels of C4 and C1-INH in type I
HAE; normal or increased level but decreased function
of C1-INH in type II HAE). The study protocol was
approved by the research and ethics board of the
Peking Union Medical College Hospital. Also, the par-
ticipants were informed of the objectives, the agency
that conducts the research, and privacy protection of
this survey. Informed consent was obtained from all
patients before the study, and the patients signed
informed consent with regard to publishing their data.
A questionnaire was developed by using the wjx

online survey platform (Changsha Ranxing Information
Technology Co., Ltd., Changsha, P.R. China). The
patients were asked to recall the characteristics of
edema episodes before and after a confirmed diagnosis,
including locations, frequency, specific symptoms, and
duration. The severity of skin, gastrointestinal tract, and
laryngeal edema were assessed by the patients them-
selves by using a scale weighted by the degree of edema
(0, normal; 1–3, mild; 4–7, moderate; 8–10, severe). The
conditions of diagnosis and treatment were also investi-
gated. The questionnaire was completed by all the par-
ticipants, and any incomplete or ambiguous feedback
was reconfirmed. The Wilcoxon signed rank test, per-
formed by using IBM SPSS Statistics 25 software
(International Business Machines Corporation, New
York, United States), was used to evaluate the effects of
danazol according to the frequency, severity score, and
duration of edema.

RESULTS

Abdominal Attack Presentation
One hundred and seven patients with HAE (49 male

and 58 female patients), with a mean age of 38.2 years
(range, 11–68 years) were analyzed (Table 1). Type I
HAE was present in 103 participants and type II was
present in 4. The number of the patients with skin, gas-
trointestinal, and laryngeal edema was 106 (99.1%), 77
(72.0%), and 65 (60.7%), respectively, and the mean fre-
quency was 9.2 (range, 0.75–25; median [interquartile
range {IQR}], 6.5 [4–13.5]), 4.6 (range, 0.12–26; median
[IQR], 3 [2–6.25]), and 2.1 (range, 0.1–14; median [IQR],
1[1–2.875]) times per year among the patients who
have ever experienced the above symptoms, respec-
tively, before the confirmed diagnosis. Based on the
self-assessment of edema severity, the mean score of
abdominal symptoms was 7.6 (range, 1–10; median
[IQR], 8.25 [6–9]), close to laryngeal edema, of 7.7
(range, 3–10; median [IQR], 8.75 [6.75–9]); and higher
than skin, of 6.9 (range, 1–10; median [IQR], 8 [5–9]).

Table 1 Patient demographics and characteristics of
hereditary angioedema attacks (N = 107)

Patient Demographics

Age, mean (range), y 38.2 (11–68)
Gender, n (%)
Male 49 (45.8)
Female 58 (54.2)

Type, n (%)
I 103 (96.3)
II 4 (3.7)

Edema characteristics
Diagnostic delay, mean
(range), median (IQR), y

14.2 (0–50), 11 (6–20)

Locations, n (%)
Skin 106 (99.1)
Gastrointestinal tract 77 (72.0)
Laryngeal 65 (60.7)

Times per year, mean
(range), median (IQR)
Skin 9.2 (0.75–25), 6.5 (4–13.5)
Gastrointestinal tract 4.6 (0.12–26), 3 (2–6.25)
Laryngeal 2.1 (0.1–14), 1 (1–2.875)

Severity score, mean
(range), median (IQR)*
Skin 6.9 (1–10), 8 (5–9)
Gastrointestinal tract 7.6 (1–10), 8.25 (6–9)
Laryngeal 7.7 (3–10), 8.75 (6.75–9)

IQR = Interquartile range.
*The severity score was assessed by the patients themselves
according to the degree of edema (0, normal; 1–3, mild; 4–
7, moderate; 8–10, severe).
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In our survey, all 77 patients who had gastrointesti-
nal edema were diagnosed as having type I HAE. Four
patients with type II HAE did not report abdominal
symptoms. Abdominal involvement presented at the
first episode of HAE in 40 patients, of whom 7 had iso-
lated abdominal symptoms during the first attack.
Abdominal pain was the main symptom reported by
73 of 77 patients (94.8%) during abdominal attacks
with or without other gastrointestinal symptoms,
including nausea (64/77 [83.1%]), vomiting (64/77
[83.1%]), diarrhea (46/77 [59.7%]), and constipation
(18/77 [23.4%]) (Table 2). Patients went to the ED due
to the abdominal attacks 3.2 on average (range, 0–18,
median [IQR], 2 [0–5]) times per year. Sixty-two
patients received abdominal ultrasound because of ab-
dominal pain during the onset of edema and ascites
was documented in 47 patients. Without intervention,
the abdominal pain lasted mean 68.9 hours (range, 8–
240 hours; median [IQR], 72 hours [36–72.75 hours]),
and most patients (45/47) reported that the ascites dis-
appeared as the abdominal pain improved. Fifty-three
patients reported that their family members also had a
history of abdominal pain relative to HAE.

Diagnostic Delays andMisdiagnosis
The mean delay from the first episode of HAE to the

confirmed diagnosis was 14.2 years (range, 0–50 years;
median [IQR], 11 years [6–20 years]) for these 77
patients. It took 16 years before diagnosis in one
patient, who only presented with abdominal attacks
since the first attack at the age of 23 years.
Gastrointestinal angioedema was misdiagnosed as
recurrent episodes of gastroenteritis in 27 patients, ap-
pendicitis in 8 patients, pancreatitis in 5 patients, and
kidney problems in 4 patients (Fig. 1). Two patients
were also misdiagnosed with peritonitis (1) and gastric
perforation (1). Misdiagnosis of abdominal symptoms
led to unnecessary appendectomy or other laparotomy
in 19 of 77 patients (24.7%).

Treatment Outcomes
Danazol, one kind of attenuated androgens, was

adopted bymost of the patients (67/77 [87.0%]) for long-
term prophylaxis and the median (IQR) frequency of

gastrointestinal edema decreased from 3 (2–6.25) to 1.5
(0–3) (mean, 2.3; range, 0–12) times per year (p<0.001).
The severity score of abdominal symptoms dropped
from amedian (IQR) of 8.25 (6–9) to 7 (4.25–9) (mean, 6.2;
range, 1–10) (p=0.001), and the duration of HAE attacks
was shortened, from a median (IQR) of 72 hours (36–
72.75 hours) to 48 hours (24–72 hours) (mean, 53.8 hours;
range, 3–264 hours) (p< 0.001). However, 50 patients
(74.6%) presented obvious adverse effects (Table 3), with
symptoms of menstrual disorder in 75% of the female
patients (33/44), weight gain in 61.8% of the patients
(42/68), and arthralgia in 41.2% of the patients (28/68).
Sixteen patients (23.9%) did not report obvious adverse
effects. Men were less likely to have adverse effects than
were women. Fresh frozen plasma (FFP) was adminis-
tered to one patient once to abort a severe abdominal
attack and symptoms began to be relieved after 30
minutes and completely disappeared after 2 hours.

DISCUSSION
Abdominal symptoms are important clinical features

of HAE. This study showed that ;70% of patients pre-
sented with an abdominal symptom during the onset of
edema,which far exceeded the percentage (34.17%) pre-
viously reported in China.7 In addition to the limited
sample size, it may be because most of the participants
(87.8%) in our surveywere the proband of their family,
who may present more significant clinical manifesta-
tions. Our results showed that abdominal edema
occurred twice as frequently as the life-threatening la-
ryngeal edema but with a similar severity score. In
another study, >80% of patients rated abdominal
attacks as excruciating or severely painful.8

Table 2 Symptoms associated with abdominal
attacks (n = 77)

Symptoms n (%)

Abdominal pain 73 (94.8)
Nausea 64 (83.1)
Vomiting 64 (83.10)
Diarrhea 46 (59.7)
Constipation 18 (23.4)
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Figure 1. Misdiagnosis and mistreatment of patients with heredi-
tary angioedema (HAE) and with abdominal pain.
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Consequently, a timely diagnosis and proper treatment
of gastrointestinal angioedema will greatly reduce the
humanistic and economic burden for patients.
The diagnosis of HAE is challenging due to its rarity

and various clinical presentations. Previous studies
showed a significant delay of 12.6 years in China7 and
8 to 10 years in Europe9–10 and the United States.11 It
will be more difficult to recognize HAE-related ab-
dominal attacks, especially for patients with gastroin-
testinal edema as the main or the only clinical
manifestation. Although most of the HAE patients
may present multiple sites of edema in their medical
history, the episode of gastrointestinal edema is often
not accompanied by edema in other locations.
According to one survey,12 of 521 attacks with any ab-
dominal pain among 149 HAE patients, 49% presented
with isolated abdominal pain only. Also, in another
research,8 nearly 30% of the patients reflected that the
abdominal attacks seemed long before they ever noted
the skin edema. In our survey, there was one patient
who had presented only abdominal symptoms in his
medical record. Undoubtedly, this kind of patient is
more likely to be misdiagnosed.
Abrupt angioedemaof the bowelwallwill causepartial

or complete intestinal obstruction, ascites, and hemocon-
centration. According to our investigations, the abdomi-
nal symptoms are mostly characterized by pain (94.8%),
nausea (83.1%), vomiting (83.1%), and diarrhea (59.7%),
and;25%of patients had constipation,which is in agree-
ment with previous overseas reports.8,13 Ascites, which
would disappear along with the edema remission, was
found in 75.8% of the patients who received abdominal

ultrasound. Rare symptoms, including hemorrhagic
stools8 and intussusception,8,14 were documented in
other studies but were not observed in our study. These
symptoms are easily misdiagnosed as other more com-
mon diseases, such as gastroenteritis, appendicitis, pan-
creatitis, or kidney problems, which leads to unnecessary
surgical procedures.
Currently, no reliable maker is provided to confirm

gastrointestinal angioedema on presentation of symp-
toms.12 Detailed medical and family histories are im-
portant for the diagnosis of HAE; however, notably, de
novo mutations account for ;25% of the cases.6

Gastrointestinal edema was not observed in four
patients with type II HAE in our survey but was
reported in other research,15 possibly due to the low
number enrolled (4/107 [3.7%]). As for the diagnosis
of patients with type II HAE, C1-INH functional test-
ing can only be realized in few hospitals currently in
China, which may explain the low percentage of
patients with type II than expected. If HAE is sus-
pected in patients in an emergency situation, then a
blood test of the C4 level is recommended for initial
screening,12,15,16 which can exclude HAE with C1-INH
deficiency with an accuracy of > 95%,15 and research of
a reduced level of C4 in 95% of cases during edema
remission and virtually 100% during the attack.12 A
genetic test is not necessarily required for the diagnosis
but can be useful with the sporadic cases and helpful
to understand the pathogenesis.
Epinephrine, corticosteroids, and antihistamines are

not efficacious for the treatment of HAE.17 Currently,
C1 inhibitor concentrate, ecallantide (kallikrein inhibi-
tor) and icatibant (bradykinin-receptor antagonist), are
considered best for on-demand treatment, and the C1
inhibitor concentrate and ecallantide are also recom-
mended for self-administration during home ther-
apy.18 However, no drugs for acute HAE attacks have
been provided in the Chinese market to date. If the
above drugs are not available, then FFP can also be
used for the attacks, but very few patients have ever
received FFP for on-demand treatment. Because many
physicians in China still lack the knowledge of this dis-
ease due to its rarity; therefore, when patients need
emergency treatment, it is usually difficult for physi-
cians in nearby hospitals to provide immediate accu-
rate treatment. Also, the supply of FFP is not available
in all hospitals at any time.
Most patients have adopted danazol for long-term

prophylaxis in China. The results show that danazol
can significantly reduce the frequency of gastrointesti-
nal edema and alleviate the abdominal symptoms.
Adverse effects are also obvious, mostly accompanied
by weight gain, menstrual disorder, and arthralgia.
Plasma-derived C1 inhibitor concentrate, as the pre-
ferred long-term prophylaxis, has been observed with
rare adverse events18,19 but also has not been available

Table 3 Adverse effects of taking danazol (n = 77 [23
male and 44 female patients])

Adverse Effect Patients, n (%)
Male Female

Weight gain 15 (65.2) 27 (61.4)
Menstrual disorder — 33 (75.0)
Arthralgia 8 (34.8) 20 (45.5)
Headache 3 (13.0) 13 (29.5)
Visual impairment 6 (26.1) 9 (20.5)
Increased skin sebum 5 (21.7) 9 (20.5)
Abnormal liver function 3 (13.0) 9 (20.5)
Acne 3 (13.0) 7 (15.9)
Gingival bleeding 5 (21.7) 5 (11.4)
Breast reduction — 8 (18.2)
Increased hair 2 (8.7) 6 (13.6)
Hoarseness 0 5 (11.4)
Lower limb dropsy 2 (8.7) 2 (4.5)
Hematuria 0 2 (4.5)
Hemorrhage of the nose 1 (4.3) 1 (4.3)
No obvious adverse effects 9 (39.1) 7 (15.9)
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in China. Efforts are required to increase global access
to medications both for on-demand treatment and
long-term prophylaxis.
Our study had several limitations. First, the data were

based on a survey of a modest number of patients and
mainly relied on participants’ memories, which were
subject to recall bias. Second, changes in abdominal
symptoms during one attack have been observed in our
clinical practice and also revealed by other studies.8

However, the participants in our survey did not recall
the details of the whole process of gastrointestinal angio-
edema, and, therefore, we were not able to summarize
the clinical course of abdominal attacks. Third, for
patients with known HAE, imaging examinations were
not routinely required for diagnosis during an abdomi-
nal attack, and they counted one episode of HAE, mainly
according to characteristic symptoms. Abdominal pain
and diarrhea due to other causes may also have been
thought of as gastrointestinal angioedema.

CONCLUSION
To our knowledge, this was the first study to sum-

marize the abdominal attacks of patients with HAE as
well as their conditions of diagnosis and treatment in
China. Abdominal symptoms are common and impor-
tant clinical features of HAE but are easily confused
with other gastrointestinal diseases, which lead to
unnecessary invasive procedures and a heavier mental
and economic burden on patients. ED physicians and
gastroenterologists should consider HAE when
patients experience recurrent and unexplained abdom-
inal pain, especially when ascites is reported by ultra-
sound and disappears after pain relief. Proper medical
treatment should be administered in a timely manner
if an HAE diagnosis is confirmed, and, in China, efforts
are required to increase access to medications both for
on-demand treatment and long-term prophylaxis.
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