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Summary

Background: Hereditary angioedema (HAE) is a
rare, autesomal dominant inherited discase
which is causcd by a penctic deficiency of C1
csicrase inhibitor (C1 INH). There have only
been a few case reports in Taiwan to date,

Objective: To describe the clinical features of type
I HAE in Taiwancse paticnis

Methods: Three unrclated Taiwanese Tamilics
with type | HAE arc reporicd, and one casc of a
family from a review of PabMed was reviewed.
Clinical manifestations, diagnostic examinations,
management and genetic studies were analyzed.

Results: Including this report, 19 paticnts had
low Cl1 INH and bw C4 levels and were
diagnoscd with type 1 HAE. Only 11 (57.9%)
paticnts were symplomatic. Recurrent skin
swelling and edema over the four extremitics or

trunk were reperted in all symplomatic paticnis
(100 % ). 45.5% of the paticnts recalled laryngeal
attacks and onc paticnt dicd from asphyxia.
182% of the paticnts cxpericnced abdominal
symploms. The age at the beginning of clinical
symptoms ranged from 5 to 30 years (mean = SD:
20.82 + 7.88 years). The diagnesis tended to be
delayed (range from 1 to 39 years: mean = SD:
#45 £ 11.04 years). Ninc paticnts had a mutant
Cl INH penc, and two paticnis received long-
term prophylaxis with danazol.

Conclusion: The prevalence of hereditary
angioedema in Taiwan is low. Fersons with low
levelsol C1 INH who were clinically sympiomatic
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accounicd for only 5£7.9% of the cases im our
study, which is far lower than previous reports
from other countrics. Ethnic differcnces may be
the reasom for this linding. Further penomic
studics arc necded to cluckdate the genctic
penctrance of Cl INH deficiency in Taiwan.
{Astan Pac J Allergy Inmunod 2011;29:327-31)
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Introduction

Hereditary angioedema s a rmare autosomal
dominant disorder resulting from a genetic defect
imvolving the C/ INH gene mapping 1o the long arm
of chromosome | 1. More than 150 different Cf INH
gene mutations have been described in HAE' and
three subtypes of HAE have been defined to date.
Type 1 HAE, which accounts for 85% of cases, s
chamcterized by functiomal and antigenic Cl-

inhibitor (C1 INH) deficiency. Type 11 HAE, which
accounts for 15% of cases, is characterized by
normal or upper normal C1 INH antigenic levels but
no functiomal activity.” Type I1II HAE. also known as
HAE with normal levels of C1  inhibitor, is
characterized by a coagulation factor XII gene
mutation and is scen primarily in women.” The
prevalence of HAE is about 1 per 50000 w0 100000
individuals in Western countries.® ' The age of first
attack is usually around the first or second decade of
life. The three most commonly affected anatomical
sites dunng attacks are the skin, gastrontestinal
tract, and upper airway. Prodromes start with a
ungling sensation in the sites that are about to
experience an attack. A serpiginous, nonpruritic skin
eruption. termed erythema margimtum. is noted on
some paticnl:i." The seventy of each attack ranges
from uncomfortable skin swelling o life-threatening
laryngeal edema. Untreated patients nmay experience
frequent attacks and the attacks do not respond o
treatment  with epincphrine, anthistamine or
glucocorticoids. When available, the treatment of
choice for acute severe atticks is CIINHRP
{Berinet®) which is an intmvenous plasma-derived
C1 esterase inhibitor. A kallikrein inhibitor (Kalbitor®)
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has also been recently approved by the U.S. FDA
for the treatment of acute attacks in patients older
than 16 years. The laboratory diagnosis of HAE is
established by demonstrating diminished C4 levels
and low C1 inhibitor levels or function. Asymplomatc
patients are estimated to account for 5% of all
patients with HAE'. To date. there have only been a
few case reports in Taiwan"*" In this report, we
describe four unrclated Taiwancse families with
type 1 HAE. All living members of each family
underwent  thorough  history  taking, physical
examination and labomtory studies. Two families
underwent a genetic survey for the Cf INH gene.

Methods

This study is a retrospective chart review. From
2003 w 2011, three index patients from three
unrelated families were diagnosed with HAE in the
Department of Pediatrics of Twpei Mackay
Memorial Hospital. Members from each family
were recruited 1 join this progmm. In towl, 24
members from the three different familics were
surveved at Taipei Mackay Memorial Hospital. All

of the members were contacted by telephone and
asked w complete a questionmaire including
personal data, age and age at onset of angicedera
sympioms, mmjor past medical hiswory including
emergency tracheostiomy, and whether any family
members had suffered swdden death without a
definite cause. Levels of C3. C4, and C1 inhibitor
were measured in all members and genetic studies
were performed in two of the three families. We also
reviewed the published literalure on PubMed and
found one other family study on HAE in Taiwan
which included 11 family members.'* Levels of C3.
C4. and both antigenic and functional levels of Cl
inhibitor were measured in all members of this
family, however genctic studies were not performed.
Among these four familics, patients with hereditary
antigenic or functiomal Cl inhibitor deficiency
confirmed by laboratory amalysis were included in
this study. Data were analyzed using a swtistical
software package (SPSS Base for Windows. version
12.0, SPSS Inc., Chicago, IL. USA).

C3 and C# analysis

C3 and C4 serum levels were measured using
nephelometry in all patients.
C1 inhibitor analysis

Cl esterase  inhibitor concentmations were
measured by radial immunodiffusion assay.

Table 1 The climacal features of the 1¥ panents with type
1 HAE

Clnical features vale
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A diagrosis 6409 (29,27 % 16.47)
Dely in dingnosis 139245+ 1104
HAE type
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C1 inhibitor gene sequencing

Genomic DNA was extmacted from periphemal
blood leukocytes with a genomic blood DNA
purification kit (GFX Punfication Kit; Amersham
Biosciences UK Lid.. Litle Chalfonl, Buckinghamshire,
England). PCR amplification was performed using a
thermocycler (Applied Biosystems, 9700 thermocycler.
Foster City, California), in a volume of 50 pl. with
0.25 mmolL dNTPFs. 1.75 mmol/L. magnesium chloridk.
0.2 pM of pnmers, and 0.1 U of Tag polymerase
that amplified exons | to 8 as well a8 exon-intron
boundaries.' " The steps were as follows: dematuration
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of genomic DNA at 95C for 10 minutes, 35 cycles
of denatumation at 94 C for 1 minute. and extension
at 72C for 10 minutes. The amplified product was
purified wsing the GFX PCR DNA and Gel Band
Purification Kit (Amemsham Biosciences). DNA
sequencing was performed with a sequencing kit
{Big Dye Termimator cycle sequencing: Applied
Bicsystems). The reaction products were purified by
Multiscreen-HY plates (Millipore) filled with Sephadex
G-50 superfine beads (Amersham Biosciences) and
amlyzed on an avtomated DN A sequencer (ABIPRISM
3100; Applied Biosystems). Each DNA sample was
sequenced in both directions. All mutations were
verified with a second independent PCR product.

Results

Clinical Manifestations
The clinical features of the 19 patients belonging
w four unrelated HAE-alfected families are listed in
Table 1. All patients had a family history of HAE.
Among the 19 patients, 11 were male (57.9%) and 8
were female (42.1%). The age at the onset of
clinical symptoms was 5-30 years (mean #8D: 20.82
£7.88 years) and the age at diagnosis was 6-69 years
(mean +SD: 29.27 +16.47 years), indicating a period
of delay in diagnosis (ranged from 1-39 years, mean
45D: 845 +11.04 years). All 19 patients had type |
HAE.
Eleven (57.9%) patients had symptoms. all of
which were recurrent. self-limiting. non-inflammatory
subcutancous angioedema. Two patients (18.2%)
had expenienced recurrent, self-limiting abdominal
attacks without a clear organic etiology. Five patients
455%) had expenienced recurrent facialflaryngeal
edema cvents. The facial/laryngeal attacks were
accompanicd by shortness of breath, facial swelling.
dyspnea. and even asphyxia. Two patients suffered
from severe laryngeal edema and survived after
cmergency tracheostomy. However. after  the
tracheostomy, one of the two patients died from a
subsequent laryngeal attack.

The first and second leading tnigger factors were
tmuma/compression and unknown cause, accounting
for 72.7% and 63.6%. respectively. The third
leading cause was cmotional stress (54.5%). In two
patients episodes were triggered by infective
cpisodes: one during pregnancy and one during
menstration.

Only two paticnts {one male and one female)
accepted long term prophylactic treatment with the
attenumted androgen danazol, both of whom were

Table 2 Majer differences between Auan and Camcasian

HAE panents.
Prevalence rale of HAR
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Powen o Kesim o al ™
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“ NG
Wais-MNocker o al™’ Renaal
LR TRt H] gL
(Swazerkunh (Chi) &
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Pearcentage of asvmmpiomet o Pl ieris
Cancassrs s
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Switzer by al ™ { Fapan)
Bypum ot al’
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( Conchwsbovak i)

from different families. Initally, the female patient
was umable o tolemte the virilizing side effects and
shifled prophylaxis temporarily t© an antifibrinolytic
agent (tranexamic acid). The male patient suffered
from frequent attacks triggered by tmuma,
emotional stress and infection episodes and was also
a victim of gall stone discase and cholecystitis. After
the infection subsided due o cholecystectomy, the
attacks occurred less often. To date, the symploms
have been well controlled with danazol 100 mg per
day in both patients, and neither has had a recent
attack.

Laboratory and Genetic studies

The serum levels of C3 in all 19 palients were
normuil and the serum levels of C4 inall 19 patients
were low. The C1 inhibitor antigenic levels were all
less than 50% of normal in all 19 mtients. The C1
inhibitor functional levels were checked in seven
patients and were found o be less than 30% of
normal.
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Genctic studies were performed in two familics.
and C/ INH gene mutations were found in nine
patients.  Six patients from one family were
hetlerozygous for a single-base deletion of A at
codon 210 in exon 5 causing a frame shift
{I2106sX210}. This deletton resulted in a non-sense
mutation at codon2l0, ATA to TAA which we
recorded as mutation ©.628delA, [2106sX210 in
exon 5 of the C/ INH gene. Three patients from the
other family had a 70-base pair deletion in exon 3
causing a frame shift (c.3_73del, p.N1{sX34) which
we recorded as mutation ¢.3_73del. p.NIfsX34 in
exon 3 of the C! INH gene.

Discussion

Hereditary angioedens is rare in Taiwan and
there have been few studies o date, similar o other
neighbouring countries in Asia™ ™ The prevalence
of the discase has been reported o be 1 per 50000 to
100000 population in Western countries.” ' however
the prevalence seems o be lower in Asia (Table 2).

especially when combined with recurrent abdominal
pain and a positive family history of HAE should be
investigated. Serum C4 levels are low in palients
with untreated HAE and usually less than 30% of
mean normal level. This i an effective screening
test for untreated C1 INH deficiency, with 100%
semsitivity and 100% negative predictive value ™
Asympiomatic camers accounted for 42% of our
cohort, which is similar o a report from Japan,™ but
much higher than in Western countries (Table 2).
The reason for this may be related o genotypic and
phenotypic  vanation between different  ethnic
groups. In the present investigation, the gene mutations
were caused by fmmeshift mutations and large
deletions. To date, more than 150 different C1 INH
mutations have been identified in HAE patients. The
different effects on C1 INH protein function and
synthesis may explain the observed clinical
differences in discase seventy in affected individuals.
Extreme phenotypic variability is observed in people
with HAE, even in those from the same fm_nily.

Sufferers may experience brawny non-pitting
angioedema involving any part of the body, which
may lead o mormality if laryngeal amacks occur
without adequate emergency treatment. Fifly percent
of HAE patients experience at least one laryngeal
attack during their life time.”* In our study, five
patients experienced facial or laryngeal attacks, two
of whom experienced life-threalening attacks and
survived afier racheostomy. Unfortumitely, one of
these patients died from a subsequent attack. The
proportion of laryngeal attacks in this report was
45.5%, which is consistelt with other
reports.’”’ Skin atticks were the most common
affecting 100% of our patients, which is also similar
o former rcporls"“. However, abdominal attacks
occurred in only two patients accounting for 18.2%
of attacks, which is much lower than in the other
n'porls.u’ Of note, two members from different
families died of sudden onset dyspnea at a young
age (18 and 30 years old). onc of whom was male
and the other female. These two cases were also
highly suspected to be victims of HAE, although
there was no laboratory evidence to support this

Dingnosis s often delayed in patients with HAE.
with a delay ranging from 10 1o 22 ycm.'"” In the
current study, the average delay in diagnosis was
845 years. If a diagnosis can be made eadier.
paticnts will be able o receive adequmie prophylactc
thermapy and therefore suffer from fewer attacks.
Patients who have recurrent. unexpkiined angioeden.

Further analysis of the individual mutations may
lead o a clearer understanding of the relatonship
between structure and function and thereby help 10
elucidate the causes influencing the clinical sevenity
of HAE.

Plasma-purified C1 inhibitor is the treatment of
choice for acute abdominal and facial HAE attacks
in adults and adolescents. It s also used for shon-
term prophylaxis before minor or major medical
manipulations, as well as long-lerm prophylaxis.
Epinephrine and FFP have questiomble efficacy and
attenuated androgen and antifibrinolytic agents are
not fast-acting. In the absence of a Cl inhibitor,
some off-label thempies are available. Attenuated
danazol is indicated in both short-term and routine
prophylaxis if CIHINHRP is not available. Danazol
increases endogenous C1 INH by hepatic stimulation.
To date, CIINHRP is not available in Taiwan. Two
patients (one male and one fermle) in the current
study accepted long-term prophylaxiss. We used
attenuated danazol with an initial dosage of 200 mg,
gradually mpered to 100 mg per day in the male
patient. Damzol was initially used for the female
patient, however she was umble w wlemte the
virilizing side effects and was lemporarily treated
with tranexamic acidl. Both patient’s symptons were
controlled with danazol (both with 100 mg per day)
at the end of the study with no further acule attacks
noted.

Lack of awarenecss of this mre discase, with
regards to the clinical symptoms and signs for both



clinicians and patients, may be onc of the reasons
for the low prevalence of type I HAE in Asia and
also in Taiwan. However. the currently available
data show some differences in prevalence, clinical
manifestations and the proportion of asymptomatic
individuals between Western and Eastern countries.
Ethnic differences may therefore play a critical role.
Further investigations should be camied out
wdentify a more detailed pathway by which gene
defects cause differemt  clinical presentations.
Through this article. we hope to increase the
awareness of this mre discase and enhance the
possibility of carly diagnosis and proper treatment
for the affected patients in Taiwan.
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