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A Cl-inhibitor rare mutation: Early diagnosis of
hereditary angioedema in a paediatric patient
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ABSTRACT

Hereditary angioedema secondary to Cl-inhibitor
deficiency is a rare autosomal dominant disorder
characterized by a deficiency of C1 esteraseinhibitor.
An eight-year-old girl showed periorbital painless
swelling, diagnosed as ethmoiditis. A craniofacial scan
did not evidence a paranasal sinus involvement,
C1INH levels were undetectable, with low C4 levels:
7.6 mg/dl and C1INH: <8.46 mg/dl. The genetic study
identified a rare mutation of the C1lINH gene. This
clinical report is of relieve because paediatric cases
described in literature are rare, did not presented a
positive family history, and received a diagnosis after
many attacks. Furthermore our girl received a pro-
mpt diagnosis of HAE at the first attack of angioe-
dema.
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1. BACKGROUND

Hereditary angioedema (HAE), secondary to Cl-inhi-
bitor deficiency is a rare autosomal dominant disorder,
characterized by a deficiency of Cl esterase inhibitor
(C1INH) protein or function. Two types of the disorder
are described. Type |, representing 85% of patients,
characterized by serum levels of C1INH less than 35% of
normal; type Il defined by C1INH levels normal or ele-
vated, with a non-functional protein. The 2 types are
clinically indistinguishable [1].

Guidelines regarding diagnostic criteria or routine
testing of family members of patients with HAE are not
clear. Laboratory data for diagnosis include complement
factor 4 level; C1INH antigenic protein level, which is
reduced in approximately 85% of patients with HAE;
C1INH functional assay, which is considered an unreli-
able test in the United States secondary to inconsistent
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standardization of the assays.

HAE is a disabling condition characterized by inter-
mittent episodes of bradykinin-mediated angioedema,
involving the skin, the larynx and the intestinal mucosa,
with abdominal pain indistinguishable from acute abdo-
men [2].

The risk of life-treating attacks is rea in 50% of the
patients and is lethal in 25% - 30% of undiagnosed cases,
when airway obstruction occurs.

C1INH replacement therapy is the treatment of choice
for acute edema attacks in patients with HAE. C1INH
should be considered the first-line treatment for acute
oedema attacks, because of its fast onset of action and
effectiveness. It is not clear whether fixed or weight-
based dosing is preferred. Ecallantide (a kalikrein in-
hibitor) or Icatibant (a selective bradykinin B2 receptor
antagonist) can be considered as a second-line treatment
choice. A recombinant human C1INH is available in
Europe [3]. In patients with air obstruction, when these
drugs are not available, fresh frozen plasma can be used
[4].

In paediatric patients early diagnosis is possible in
children with an index casein the family.

However in the other patients early diagnosis is not
easy for the frequent atypical presentation, and for the
rare incidence of the disease, witch induces the physic-
ciansto other diagnosis.

2. CASE PRESENTATION

We describe the clinical case of an eight year old girl,
admitted to our division for the onset of periorbital rubor
and oedema, started the day before and diagnosed as
ethmoiditis.

She underwent an otolaryngologist evaluation and a
craniofacial scan without any evidence of paranasal si-
nuses involvement.

Because of an increasing face and neck swelling, the
girl was admitted to our unit for the definition of the di-
agnosis.

She showed a severe facial painless swelling, causing
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facial disfigurement, with difficulty to open eyes. The
parents revealed a mild facial trauma that occurred the
day before. However she did not show any subcutaneous
haematoma of the region, despite more than 24 hours
occurred from the injury.

The anamnestic familial records revealed that the fa-
ther and the grandfather, during their youth, often
showed legs painless swelling, not related to fever or to
other etiological events, but subsequent to occasional
traumatisms. They showed skin oedema, without visceral
involvement.

The haematological assays of our patient were in the
normal range; she only showed low C4 levels: 7.6 mg/dl
(n.v.: 18 - 50), with CINH undetectable: <8.46 mg/dl
(n.v.: 15- 35).

Genetic analysis of CINH gene was sequenced. The
use of glucocorticoids, epinephrine and antihistamines
was ineffective, as described in HAE [5,6]. Since human
Cl-esterase concentrate was not available, she received
C1INH by 1 unit of fresh plasma, repeated for two con-
secutive days, with a clear resolution of the swelling [4].

2.1. Materialsand Methods

The C1INH gene, which maps on chromosome 11g12-
g13, consists of eight exons and seven introns distributed
over astretch of DNA of 17 kb. The genetic analysis was
carried out from genomic DNA isolated from peripheral
white blood cells by QlAamp DNA blood minikit,
Qiagen. DNA was subjected to 30 cycles of PCR ampli-
fication under the following conditions: an initial dena-
turation of 5 min at 95°C followed by cycles of denature-
tion at 95°C for 30 sec, annealing at 60°C for 30 sec and
extension at 72°C for 40 sec in a Perkin Elmer 9700
thermocycler. PCR was carried out in areaction volume
of 25 ul containing 200 ng DNA, 200 uM of each
primer, 2 mM MgCl,, 1 x PCR Taqg buffer, and 1 U

of Taq DNA polymerase (Invitrogen). Primers used
(MWG) were selected from genomic DNA sequence by
our self in intronic regions flanking all 8 exons including
promoter region and intron/exon boundaries (see Table
1).

The PCR products were purified and sequenced using
Big Day terminator cycle sequencing kit (PerkinElmer,
Oak Brook, IL, USA) and analyzed on ABI Prism 3100
DNA Sequencer Avant Genetic Analyzer (Perkin Elmer,
Applied Biosystems) following the manufacture’'s pro-
tocols.

2.2. Results

Our patient was heterozygous for IVS4 + 1 (G > A) mu-
tation in intron 4. The same mutation was found in her
father but neither in her brother nor in her mother (see
Figures 1 and 2). This mutation was described in litera-
ture only twice [7,8]: it dters the invariant G nucleotide
of the acceptor splice site of intron 4. The consequence
of this splice-site mutation results in a defect of C1INH
product, through a rarely described splice-site at intron
4/exon 5 junction, which has been found in the proposi-
tus and her father.

In literature a mutation in intron 4 (G > T) is more
frequently described [9].

3. CONCLUSIONS

This clinical report is of relieve: in fact there are just a
few paediatric cases of C1INH deficiency described in
literature. In these cases children did not present a posi-
tive family history and they received the correct diagno
sis after many attacks. Furthermore our girl received a
prompt diagnosis of HAE at the first attack of angioe-
dema, with an adequate treatment.

However the genetic mutation, detected in our patient
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Figure 1. The genetic analysis of CLINH gene in the family.
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Figure 2. The patient’ s family pedigree.

Table 1. The primers used in the study of C1INH gene.

Primers
1F GCTAAATTCCTGGCCTGGCCAAC
1R GGTGGAAGCAAGCCTATAGACA
2F AGGGAGGAGGAGGGAATTCGCTAA
2R CATCTACGAGTGCGTGTGCAAGG
3F TGGTGGTTCTAAGACAGATTGCT
3R TCTTCCCAGAGGCATGGCTTT
4F TGAGAGAACATTCCAGCTCAG
4R CTCTGCAGAACACTGCCCATTCCA
5F CTTATTTGCCACATCTGTAAGAG
6R AAAAGATAGGGTGGAAATACAGAT
7F AGAGATGCGGTAGGAAGACTGT
7R CAAACTGAGATTATGGATGTA
8F AACCCAGAGAATTCAGGACAAAG
8R AAAAACAAAGGCAAAGCAGAGA

and in her father, is a rare mutation, only described, as
referenced above, in only two papers.

4. CONSENT

Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of thisjournal.
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