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CASE REPORT

Abstract

Hereditary angioedema type III is a type of angioedema, 
affecting mainly females, without alteration of the 
level or function of C1 inhibitor, and is associated with 
exposure to increased levels of oestrogens. The authors 
present the case of a previously healthy 14-year-old girl 
observed with lip and face oedema with four days of evo-
lution. She had started an oral contraceptive about one 
week before. She had no new episodes of angioedema 
after stopping the oral contraceptive. In the family his-
tory, both the grandmother and great-grandmother had 
episodes of recurrent angioedema until menopause. 
The authors intend to discuss a rare form of angioedema 
with an important impact on the patient’s quality of life. 
The early diagnosis is important and should be based on 
clinical findings and a detailed family history.
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Introduction

Hereditary angioedema (HAE) is a rare genetic disease 
affecting approximately 1:50.000 people.1 It is clini-
cally characterised by episodes of painful, recurrent, 
non-itching oedema which often affects the face, limbs 
and several mucous membranes, such as the gastroin-
testinal or upper airway tracts, with a risk of suffocation 
and death.2,3

Angioedema mediated by bradykinin can be of heredi-
tary origin, and three forms are described3,4: 
- Type I hereditary angioedema (type I HAE), with 
reduced levels of C1-esterase inhibitor (C1-INH); 
- Type II hereditary angioedema (type II HAE), with nor-
mal levels of C1-INH, but decreased function; 
- Type III hereditary angioedema (type III HAE), with no 
change in function or activity of C1-INH. Type III HAE was 
first described in 2000. C1-INH is a plasma α2-globulin of 

the serine protease inhibitor family, which acts at differ-
ent levels, in particular in the complement, fibrinolysis 
and kinin activation. As it is consumed in the mediated 
processes, the disease is a consequence of even a single 
gene mutation. 
The clinical manifestations of hereditary angioedema 
are primarily due to the lower inhibition of the kallikrein 
function, with increased levels of bradykinin in response 
to small stimuli with consequent angioedema. C1-INH 
deficiency will cause the higher activation of the classi-
cal complement pathway with decreased C4 and C2 val-
ues.1,2,5 In type III HAE, kallikrein activation is increased 
without C1-INH involvement, which seems to be 
dependent on the exposure to increased levels of oes-
trogen, as in hormone replacement therapy, combined 
oral contraceptive use or pregnancy. This may justify 
the fact that these angioedema events occur mainly 
in female individuals of childbearing age.1-4 Hence, the 
condition is also called oestrogen-dependent hereditary 
angioedema.3 However, there are some cases of type III 
HAE described in males.6 The factor XII (located on chro-
mosome 5) mutation appears to be responsible for 25% 
of type III HAE cases.6 At least four mutations leading to 
the loss of function of this gene are reported. In other 
cases, the cause is idiopathic.6-9

Type III HAE is very similar to other types of hereditary 
angioedema from a clinical point of view. However, in 
type III HAE, facial involvement is more frequent, which 
can be observed in almost all patients, with more than 
50% of the cases showing swelling of the tongue and, 
among these, 25% show laryngeal oedema. On the 
other hand, only 50% of patients have abdominal pain. 
The involvement of other organs or the development of 
erythema marginatum is infrequent.3,6
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with no other associated symptoms, including itching, 
abdominal pain or gastrointestinal changes. The patient 
was haemodynamically stable, with no airway compro-
mise. She denied any history of trauma or an immediate 
causal relationship with food or drug intake and had 
no epidemiological context of infection. She had begun 
taking a combined oral contraceptive approximately 
one week before. In her family history, her paternal 
grandmother and great-grandmother had a history of 
episodes of recurrent angioedema of the face and limbs 
associated with combined oral contraceptives and preg-
nancy. Both family members experienced the complete 
resolution of the episodes after menopause. 
In the physical examination, the patient presented 
marked swelling of the upper lip and swelling of half the 
lower lip as well as left hemifacial oedema. 
As there was no response to antihistamine treatment, 
the combined oral contraceptive was discontinued.
In the laboratory studies performed, the C1-esterase 
inhibitor levels and function and C4 levels were normal 
(29 and 24 mg/dL, respectively). The patient did not 
have any new episodes of angioedema.

Discussion

The diagnosis of type III HAE is supported by clinical 
findings and positive family history. In this case, the 
presence of symptoms in the paternal female ancestors 
(grandmother and great-grandmother) and the absence 
of symptoms in the father are noteworthy and highlight 
the important role of oestrogen in the pathophysiology. 
Complementary studies may help distinguish between 
the multiple subtypes of hereditary angioedema.7,10,11 
After the diagnosis of HAE is made, the classical comple-
ment pathway fractions, C2 and C4, and C1-INH should 
be determined. If these values are normal, a new deter-
mination should be made during a crisis and, ideally, the 
functional study should be performed, albeit not always 
easily accessible.7,10 
Regarding genetic studies, unlike the classic form of 
HAE, there are multiple genes involved and, therefore, 
the disease should be considered when the remaining 
complementary studies are inconclusive, when there is 
a positive family history and in the context of genetic 
counselling.6,7 In this particular case, and despite the 
positive family history, this study was not conducted as 
there is no technical possibility for it to be conducted at 
the time of diagnosis. 
The main purposes of treatment for HAE are the reduc-
tion of morbidity and mortality, prevention of recur-
rence as well as the improvement of the quality of life 

of these patients. This may be subdivided in the crisis 
treatment and prophylactic treatment.7 
Therapy with corticosteroids, antihistamines and epi-
nephrine is not effective for HAE,7,12 as these thera-
pies do not interfere with the blocking of activity or 
decreased production of bradykinin. 
In type III HAE, the standard approach is the discontinu-
ation, to the extent possible, of exposure to oestrogen, 
such as is the case of combined contraceptives.7,10,13,14 
Particularly in type III HAE, the indications for different 
therapeutic options still lack validation by controlled 
studies. Intravenous C1-esterase inhibitor concentrate, 
which is the therapy of choice in other forms of HAE, 
does not seem to have the same efficacy in type III 
HAE.12 Icatibant (a bradykinin receptor B2 antagonist) 
or ecallantide (a selective inhibitor of kallikrein, only 
available in the United States) may be more appropriate 
therapies in the acute phase.7,12-14

Regarding prophylactic therapy, there is reference to the 
use of modified androgens (danazol) and antifibrinolytic 
agents (E-aminocaproic acid and tranexamic acid), for 
the prevention of crises, but their use is controversial at 
the paediatric age.7,12 Cases with favourable response to 
progestins have also been reported.7 However, the small 
number of patients evaluated does not yet allow for a 
conclusion with certainty of the best pharmacological 
treatment for type III HAE.
In the present clinical report, a reduction in the expo-
sure to oestrogen consequent to combined oral contra-
ceptive discontinuation was effective, with no need for 
long-term prophylactic therapy. 
Type III HAE is an entity with plenty of unanswered ques-
tions, especially regarding its pathophysiology, genetic 
basis as well as the specific and appropriate treatment. 
A timely diagnosis and an accurate approach to these 
cases can be instrumental in decreasing morbidity and 
improving the prognosis of these patients.

Conflicts of Interest
The authors declare that there were no conflicts of interest in 
conducting this work.

Funding Sources
There were no external funding sources for the realization of 
this paper.

WHAT THIS CASE REPORT ADDS

• The prevalence of the clinical condition and positive family his-
tory in the guidance of diagnosis.

• Normal levels of C1-esterase inhibitor and complement do not 
exclude any form of hereditary angioedema.

• The importance of avoiding oestrogen exposure and the difficulty 
in a specific therapy of this entity.
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