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Introduction

Hereditary angioedema (HAE) is a rare autosomal dominant 
disease with an estimated prevalence of between 1:10,000 
and 1:50,000 in the world. HAE is described by recurrent 

non-pitting edema without urticaria and episodes of submucosal 
edema, particularly in gastrointestinal tract and upper airways.1–3 

HAE attacks 
1 esterase inhibitor (C1) which induces overproduction of vasoac-
tive peptide, bradykinin, and appearance of edema.3 There are 
three types of hereditary angioedema, called types I, II, and III. 
Type I is characterized by decreased antigenic and functional lev-
els of C1-INH (about 85%). Type II is characterized by normal or 
elevated antigenic level, but reduced functional activity of C1-

INH (about 15%). Type III is a rare type characterized  by normal 
C1-INH antigenic/functional levels, and is believed to be caused 
by a mutation in coagulation factor XII (HAE type III/estrogen-
dependent).1,4,5

Acquired angioedema (AAE) and angiotensin-converting en-
zyme inhibitor-induced angioedema (ACE-induced angioedema) 
as differential diagnoses of HAE are characterized with an in-
creased destruction or metabolism of C1-INH and elevated levels 
of bradykinin, respectively. AAE is different from HAE regarding 
Late-onset age (after 40 years) and accompanying with other dis-
eases such as lymphoma or monoclonal gammopathy. Moreover, 
decreased levels of C1 q-r-s mostly occur in both AAE and ACE-
induced angioedema.6,7  

There are many different factors provoking the swelling attacks 
of HAE such as trauma, medical/dental procedures, emotional 
stress, menstruation, oral contraceptive use, infections and use of 
some medications such as ACE inhibitors. However, the swelling 
attacks of HAE can also occur spontaneously without any clear 
triggers.8,9 There are two common and important symptoms in 

 might be confused with acute 
abdomen leading to unnecessary surgery;8,10 secondly, laryngeal 
edema which can be life threatening and may be experienced by 
more than half of HAE patients at least once in their life.8,11 Ac-
cording to the results of some reports, HAE is not usually well 
known and may remain misdiagnosed or undiagnosed for years 
in some patients.1,12 The data on epidemiology, diagnostic fea-
tures, and treatment protocols of HAE in Iran like other countries 
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seemed to be limited;13  therefore, Iranian Hereditary Angioedema 
Registry (IHAER) was founded for data registration  of HAE 
patients in Immunology, Asthma and Allergy Research Institute 

HAE in Iran was reported more than 10 
years ago by Farhoudi, et al.13 In this study clinical and laboratory 

IHAER 
and the patients were assessed in order to expand knowledge 

Material and Methods

The patients suspected to hereditary angioedema with episodes 
of recurrent, non-pitting, non-pruritic, non-urticarial edema,8 who 
had been referred to IAARI to establish a 
Jan 2006 to Jan 2014 were enrolled in this study.

A questionnaire was completed for each patient containing the 
following data: demographic data, family history of HAE, his-
tory of involved organs in HAE attacks, precipitating factors for 

After getting 
milliliters of whole blood was taken in asymptomatic period of 
disease and divided in two tubes for the next evaluations. One 
milliliter of blood in a EDTA tube stored at -70 °C (our DNA 
bank) for future genetic analysis,14 and the remaining blood was 
clotted at room temperature and used for serum preparation. Sera 
were stored at -70 °C for complement studies. Serum levels of 
C1-INH and C4 complement components

nephelometery method (MININEPHTM Human C1 inactivator 
Kit/ MININEPHTM Human C4 Kit, The Binding Site Ltd, Bir-
mingham, U. K.). The C1-INH function was measured in serum 
by ELISA (Quidel Corporation, SanDiego, USA). Also, the level 
of C1q was measured for patients suspected to AAE (new onset 
of angioedema after 40 years of age), by radial immunodiffusion 
(human complement C1q NL BINDARIDTM Kit).

Laboratory diagnosis of HAE type I and II was based on de-
creased levels and/or function of C1INH accompanying with low 
levels of 
I and II) was established by the presence of positive laboratory 

10

Patients with positive -
while normal C1INH levels and function were excluded from this 
study to be assessed for HAE type III in further studies.

Results

In  the 
clinical symptoms and laboratory results.  The patients were cat-
egorized in two groups; 63.3% of them with HAE type I based on 

 II based 
on normal/increased levels of C1INH and a decrease in its func-
tion. The normal ranges of the quantitative C1 esterase inhibitor 
(C1INH Q), functional C1 esterase inhibitor (C1INH F) and C4 

 – 45 mg/dL, respectively ac-
cording to the instructions of the relevant kits.  

Characteristics Value
Number of patients

15
Adult  (> 18 years) 36

Mean age (years)
Child 10.66 ± 4.31
Adult 32.88 ± 11.87

Sex (F/M) 26/25
Type (I / II) (%) 63.3 / 36.7
The mean age of onset of disease (years)

Child 6.56 ± 3.71
Adult 14.95 ± 11.14

The mean age at the time of diagnosis (years)

Child 9.20 ± 4.30
Adult 31.02 ± 12.41

The duration of delay diagnosis( years)
Child 2.63 ± 3.17
Adult 14.72 ± 12.05

Parental consanguinity (%) 29.2

Family history of HAE (%) 75
Number of families with history of death due to laryngeal edema 5
History of Laryngeal edema (%) 61.2

Number of patients with history of tracheotomy 2

History of abdominal pain (%) 73.5

History of abdominal surgery  among of patients

With a history of abdominal pain (%) 34.4
Duration of edema in most of patients( hours) 72–48
Mean & Range of C4  (mg/dL) 8.49 ± 5.77 mg/dL (3–30)
Mean & Range of C1INH Q (in type I HAE ) (mg/d:) 9.15 ± 2.65 ( 2.10–14 )
Mean & Range of C1INH F (in type I HAE) (%) 9.09 ± 15.92 ( 0–42)
Mean & Range of C1INH Q (in type II HAE ) (mg/dL) 30.11 ± 13.02 ( 12–50)
Mean & Range of C1INH F (in type II HAE) (%) 19.22 ± 14.82 ( 0–42)

a: HAE: Hereditary angioedema; b: C1INH Q: Quantitative C1 esterase inhibitor; c:  C1INH F: Functional C1 esterase inhibitor.

Table 1. Characteristics of patients registered in Iranian Herditary Angioedema Registry (IHAER)



Archives of Iranian Medicine, Volume 18, Number 7, July 2015 427

F. Kargarsharif, N. Mehranmehr, S. Zahedi Fard, et al.

The patients’ mean serum levels of C1INH Q and C1INH F have 
been shown in Table 2. Although, a normal level of C4 comple-
ment component was detected in 7.8% of patients, but the mean 
level of C4 showed lower (8.49 ± 5.77 mg/dL) than the normal 
range (15 – 45 mg/dL) C4 (Table 1). 

  The study population included 26 females and 25 males from 
32 unrelated families divided in two groups: 29.4% in child group 

of age) and 70.6% in adults. Most of our patients were 
from north of Iran (Mazandaran province), Tehran (capital of Iran) 
and Yazd province (in the central desert of Iran), respectively.

According to the data analysis, the average age of symptoms 
onset was 12.33 ± 10.20 years (range, 1 to 53 years). The mean 
age of patients at the time of diagnosis was 24.48 ± 14.64 years 
(range, 1.5 to 72 years) and the mean delayed diagnosis from the 

11.02 ± 11.60 years (range 0 – 39). Mean age 
of onset of symptoms, as well as mean age of diagnosis and de-
layed diagnosis are shown in Table 1. Delayed diagnosis among 
children and adults were 2.63 and 14.72 years, respectively (Table 
1). The family history of HAE was reported in 75% of patients and 
parental consanguinity was seen among 29.2% of them. Trauma 

spicy food, 
plum) (39.6%) were the most common precipitating factors for 
HAE attacks, however spontaneous attacks were also reported in 

83.3% of the cases (Figure 1).
The most frequent location of edema following the HAE attacks 

in our patients was hand (95.9%). Duration of edema was report-
ed between 48 to 72 hours in most patients with the minimum 
and maximum duration of 3 hours and 7 days, respectively. The 

symptom of HAE attack was reported as abdominal pain in 
32.7%, the facial edema in 26.4% and the hand edema in 20.4% 
of the patients (Figure 2). We had reports of acute abdominal pain 
in 73.5% of the patients, which resulted in an urgent surgery in 
34.4% of them. Our results showed that about 61.2% of HAE pa-
tients suffered from laryngeal edema at least once in their life. The 
mean lag time between the onset and maximum development of 
laryngeal edema attacks was about 7.14 ± 5.82 hours. Severe la-
ryngeal edema in two affected patients led to tracheotomy, which 
was life-saving, but unfortunately two other patients died from la-
ryngeal edema during this study (27-year-old female and 29-year-
old male from different families). In addition, we had a history of 
death from laryngeal edema attack in families of three patients. 

A schematic diagram of different medications prescribed by 
physicians for long prophylaxis in our patients has been shown 
in Figure 3. Most of our patients (44.7%) received Danazol and/
or Tranexamic acid for long prophylaxis and 34% of them had no 
treatments.

Figure 1. Frequency Percentage of precipitating factors of angioedema attacks in 51 Iranian patients. 

Figure 2. Frequency percentage of most commonly involved body sites in 51 Iranian patients with hereditary angioedema.
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Discussion

In this study, we investigated clinical features, demographic and 
laboratory data of Iranian patients with HAE to obtain more de-

 this disease. 
According to other reports,5,15 the frequency of HAE type 

I (about 85%) is about 4 times more than type II (about 15%).
While in our study, HAE type I was diagnosed in 63.3% of Iranian 
patients that is about 2 times more than type II (36.7%). Thus, 
it seems HAE type II is more common in Iranian patients than 
those reported by other countries. This result may be associated 
with difference in race, genetic variations, higher consanguinity 
in Iran16 and some other unknown environmental factors.17 On the 
other hand, because IAARI is a referral centre for C1INH func-
tion evaluation, probably patients suspected of having HAE type 
II are more likely referred for diagnosis. However, more studies 
about the prevalence of HAE types including type III in Iranian 
patients seem to be helpful.

Although, decreased C4 serum levels is one of the main indica-
tors of HAE diagnosis,8 some reports have been published on the 
normal levels of C4 during the asymptomatic periods.18,19 Simi-
larly, normal levels of C4 in 7.8% (4 cases) of our patients during 
asymptomatic periods showed that C4 may not be a 
test for HAE diagnosis and further studies with more cases seem 
to be required. 

Regarding more referred patients from Mazandaran province 
(30% of total patients) and a history of two deaths of HAE attack 
in this province, it is recommended to provide more educational 
and medical facilities in the north of Iran. 

The mean delay in diagnosis was 11.02 ± 11.60 years (range 
0 – 39) in our study that is lower than the reports of Bygum et al, 
which was 16.3 years (between 0 to 63 years),20 and Roch, et al. 
which was 13.1 years.1 The shorter delayed diagnosis in our study 
may be due to the experience and awareness of physicians (spe-
cialist in Immunology and Allergy) 
with HAE and referred them 
diagnosis.  However, more studies could be suggested to focus on 
this issue. As shown in 
differs between children’s group and adults (2.63 and 14.72 years, 
respectively). The shorter diagnostic delay in children can be re-
lated to improved awareness on clinical manifestations of HAE 
among clinicians in recent years. Moreover, latest improvement 

in laboratory techniques has helped the physicians with a better 
diagnosis of HAE.

Although, the exact causes of attacks were not found in many 
cases, it seems that trauma and emotional stress were the most 
common trigger factors among our patients (Figure 1). These re-
sults are in accordance with the previous and recent studies on 
HAE.20–22

Recurrent abdominal pain and laryngeal edema are known as 
two symptoms of HAE with high morbidity. In one study, most 
of Danish patients with HAE (96%) experienced abdominal pain, 
but abdominal complications like unnecessary surgery and/or 
laparoscopy was reported in 16.9% of them.20 In our study, ab-
dominal pain was reported in 73.5% of patients which led to un-
necessary abdominal surgery in 34.4% of them. This shows more 
invasive procedures in Iranian HAE patients compared to Danish 
patients, which -
cians and health care providers about HAE clinical presentation. 

Approximately 50% of patients with HAE may experience la-
ryngeal edema that can result in asphyxiation with a mortality rate 
of 30%.8 In a study conducted on 210 Brazilian HAE patients; 
laryngeal edema was observed in 21.4% of them.12 This percent-
age was higher in the present study, as 61.2% of our patients ex-
perienced laryngeal edema. This discrepancy may be related to 
differences in the studied populations, the severity of the disease/
attacks and delay in receiving medical care during attacks. More-
over, 34% of our patients were not under treatment due to poor 
compliance and 21% of them were not treated correctly (Figure 
3).23

Unfortunately, death due to laryngeal edema was reported in 
research pe-

riod and two patients during the study). These two patients in our 
study developed laryngeal edema after quitting prophylactic treat-
ment, which leads to death, although they underwent emergency 
care and treatment.

In addition to medications used during the attack; the most im-
portant approach would be prevention of the acute attacks using 
the prophylactic treatments.1 According to the reports, effective 
treatments for preventing and/or controlling the life threatening 
features of HAE attacks include: intravenous plasma-derived 
C1inhibitor (Cinryze, Berinert, Cetor), recombinant C1inhibitor 
(Ruconest), Kallikrein inhibitors (Ecallantide) and bradykinin re-
ceptor antagonists (Icatibant).11 Unfortunately none of the afore-

Figure 3. The frequency percentage of different treatments prescribed for long prophylaxis of hereditary angioedema 
in 51 Iranian patients.
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mentioned drugs are easily available for all patients around the 
world3 as well as in Iran. Most of our patients (44.7%) instead 

(Tranexamic acid) as long prophylaxis. Twenty-one percent of 
HAE patients were referred to us with the history of consuming 
medications such as antihistamine and/or corticosteroids, which 
are not effective in HAE treatment and are prescribed due to mis-
diagnosis of the disease (Figure 3).1 

The subjects enrolled in this study were referred from many 
provinces of Iran to IAARI referral center. However, one of the 
limitations of this study is that our patients’ population does not 
comprise subjects with HAE who were not referred to this center. 

Our study population was comprised of patients referred to 
 these patients were from 

many different provinces of Iran, our study population may not 
include all Iranian patients with HAE, which is a limitation of 
this study.

 In conclusion, we investigated demographic, laboratory and 
clinical features of HAE patients (registered in IHEAR after-
wards) to draw more awareness and attention about HAE among 
clinicians and health care providers. We hope this information 
would decrease morbidity and mortality of HAE attacks through 
an earlier diagnosis and treatment. 

The information could be more comprehensive, if non-referred 
patients with HAE were included. Thus, merging these results 
with the ones of further upcoming studies is suggested.
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