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Abstract
Hereditary angioedema type 3 (HAE III) is an entity with very precise clinical and molecular characteristics, whose confirmatory 

diagnosis is made by genetic study. In large series of patients, the recurrent mutation c.983C>A, p. (Thr328Lys) in the F12 gene 
coding for coagulation Factor XII (FXII) has been demonstrated. It is widely accepted that the gene expression and plasma levels 
of FXII are regulated by oestrogens, both endogenous and exogenous, making pregnancy the main risk factor for women carrying 
this and/or other alterations on this major susceptibility gene. C1 inhibitor concentrate remains the only treatment available for 
pregnant women with this disease. We present the case of a 34-year-old woman heterozygous carrier of the recurrent mutation of 
the F12 gene, who, from her pregnancy showed a worsening of the angioedema, predominantly affecting the limbs and abdomen. 
The establishment of long-term personalized prophylaxis with intravenous C1 inhibitor concentrate (Cinryze) controlled the 
angioedema crises. She also required short-term prophylaxis and prior to fetal eversion, which she passed without incident. 
Following the recommendations of the national and international guides, this case reaffirms the safety and efficacy of treatment 
with C1 inhibitor for pregnant women with hereditary angioedema and their fetuses.
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Introduction
Bradykinin-mediated, non-histaminergic, angioedema is 

established after a temporary increase in vascular permeability 
secondary to a local and transient increase in bradykinin levels 
due to activation of the contact system. Familial or hereditary cases 
(HAE) have an estimated average prevalence of one case per 50,000 
inhabitants [1,2], for which more than 300 genetic alterations 
involving the C1INH gene, abnormalities in the coagulation factor 
XII gene, alterations in the plasminogen gene, the angiopoietin-1 
gene, the kininogen-1 gene or the myoferlin gene are known [2-
4]. Hereditary angioedema type 3 (HAE III) (OMIM#610618) is 
a specific entity, and with significant frequency among cases of 
angioedema, whose episodes are much more evident in women; 
very frequently it is diagnosed, precipitated or worsened by 
oestrogen elevation (pregnancy or taking oral contraceptives) [1].  

 
Biochemically, it is pathognomonic to obtain normal C1 inhibitor 
(C1NH; 606860) concentrations and function. The molecular basis of 
the pathology is Coagulation Factor XII deficiency, due to alterations 
in the F12 gene (OMIM#610619), with an autosomal dominant 
inheritance pattern, with high penetrance but variable expressivity. 
The population distribution of the recurrent NM_000505.4 (F12): 
c.983C>A, p. (Thr328Lys) mutation in this type of patient has 
been extensively described [5,6], with a comprehensively detailed 
phenotype in both female and male carriers [7].

The symptoms of angioedema are variable, with differences in 
their frequency, intensity and severity among individuals, among 
members of the same family, and even in the same subject at 
different times of their life [8]. It is impossible to predict why and 
when an episode of angioedema will occur, although some triggers 
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such as trauma, stress and hormonal changes have been identified 
[9]. In reference to this last factor, Deroux et al. [10] described 
one of the largest series of patients with hereditary angioedema 
due to mutation of factor XII and identified that 89% of the 
angioedema episodes in their patients were related to hormonal 
changes (pregnancy, menstruation, menopause or contraceptive 
treatment), suggesting that this type of hereditary angioedema is 
the most influenced by hormonal changes. The administration of C1 
inhibitor concentrate is indicated as short- and long-term treatment 
and prophylaxis in patients with HAE crisis in whom other drugs 
are ineffective or are even contraindicated. For the time being, it 
is the only one available for pregnant women [9], and to date no 
adverse health events have been reported in pregnant women or 
their fetuses as a consequence of its administration [11].

Description of the Case
We present the case of a 34-year-old female, since she was 

18 years old, presented between 4 and 6 episodes a year of facial 
oedema (HP:010066/000028), occasionally associated with 
abdominal pain (HP:000201) or sensation of laryngeal oppression 
(HP:001227), without improvement with treatment with 
corticosteroids and oral antihistamines that she has occasionally 
received. She related her crises preferentially to situations of 
emotional stress and/or hormonal changes, presenting a history of 
similar episodes of unknown origin in her mother and two other 
second to fourth degree relatives in the maternal line. After the 
suspected diagnosis of HAE, the complement factor determinations 
(C4, C1 inhibitor and activity) were within normal ranges, therefore 
genetic was asked to study the hereditary mutation responsible for 
HAE III or HAE with normal C1 inhibitor, confirming the presence 

of a c.983C>A p. (Thr328Lys) variant in heterozygosis in the 
coagulation factor XII gene. Genetic counseling and diagnosis in 
eight more family members determined the status of heterozygous 
carrier of the causal recurrent variant of HAE in the F12 gene in 
the patient’s mother, her only brother, a maternal uncle, a maternal 
aunt and a daughter of that maternal aunt.

Simultaneously with the study of hereditary angioedema, 
counseling and family genetic study of PMP22 gene deletion 
(OMIM*601097) was conducted. Both members, maternal uncles, 
were carriers and affected by hereditary polyneuropathy due 
to increased sensitivity to pressure (PSP; OMIM:162500). The 
existence of the causative deletion in the PMP22 gene was also 
confirmed in the patient`s mother and brother, all her maternal 
aunts and uncles, and her HAE- carrying cousin; the deletion 
was ruled out in our patient (Figure 1) [12]. During the years of 
follow-up, the patient required self-administration of icatibant 
acetate (Firazyr) in isolation and with good response, during 
some of the angioedema episodes, which were predominantly 
localized on the face (HP:00028) or extremities. She also received 
short-term prophylaxis with 1000 IU of intravenous C1 inhibitor 
concentrate (Cinryze) prior to several dental procedures, which 
were conducted without incident. However, from the initial weeks 
of her first pregnancy, the episodes of angioedema appeared with 
more frequency and intensity, mainly affecting the abdomen and 
lower limbs. Long-term prophylaxis with intravenous C1 inhibitor 
concentrate (Cinryze) was indicated, requiring for disease control 
500 IU weekly during the first trimester, 1000 IU every 7 days 
during the second trimester and 1500 IU every 4 days in the last few 
weeks of pregnancy (being instructed for home self-administration 
at home).

Figure 1: Family pedigree of angioedema and/or hereditary polyneuropathy. Circles indicate female gender, squares indicate 
male sex. The described case is marked with an arrow.
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At 38 weeks of gestation, obstetrics proposed performing a 
fetal avoidance maneuver from breech presentation to the head 
due to intrauterine malposition. The procedure was successfully 
conducted after the administration of an additional dose of 1000 IU 
of intravenous C1 inhibitor concentrate (Cinryze) as a short-term 
pre-procedure prophylaxis one hour before the procedure. The 
delivery occurred vaginally and without incidents. Currently, the 
patient is breastfeeding, and she has discontinued Cinryze, having 
presented no new episodes of angioedema since delivery.

Discussion
Bradykinin-mediated angioedema is a rare disease, to which a 

wide list of functional genetic variants in the F12 gene have been 
associated [1,2], so the genetic study of each index case and its 
direct relatives is essential to obtain a precision diagnosis, as we 
demonstrated in the case presented. The association between 
angioedema crises and the oestrogen hormone is one of the main 
characteristics of angioedema with normal C1 inhibitor, especially 
in cases due to a mutation of coagulation factor XII, in which the 
regulatory function of this hormone on the synthesis of factor XII 
protein and on other proteins of the coagulation cascade and of 
the kinin-kallikrein system is lost [13,14]. However, the influence 
of pregnancy on the disease is highly variable [9], which is why 
Czaller et al. [15] described a number of predictors of the course 
of hereditary angioedema during pregnancy. Thus, they identified 
that episodes of angioedema were more frequent and intense in 
pregnant women who had manifested the disease from an early 
age and found that women who presented angioedema in relation 
to menstruation presented episodes more frequently in the last 
trimester of pregnancy, while those patients who manifested 
symptoms throughout pregnancy related angioedema crises in 
other periods of their lives to trauma.

The abdomen was the most frequently affected location during 
our patient’s pregnancy, which could be explained by mechanical 
trauma secondary to uterine growth and fetal movements. 
These are episodes that should be taken into consideration in 
the evolution of the patients in order to rule out other possible 
obstetric complications during pregnancy, since an increase in 
the percentage of spontaneous abortions has been identified in 
pregnant women with this disease [9,16]. There is no doubt that 
patients with hereditary angioedema in general and in this case 
in particular, need a personalized treatment and prophylaxis 
regimen to achieve disease control and improve their quality of 
life [9]. In this sense, we recognize that we have encountered the 
limitation of the COVID-19 epidemic in the registry using the AE-
QoL questionnaire for the objective determination of changes in 
quality of life. However, we consider the proximity and availability 
of our Allergology Unit to be strengths of our workplace, as well 
as the great capacity for multidisciplinary collaboration, following 
the recommendations of the experts [16], favoring the integration 
of the different diagnoses of the patient, so that Gynecologists 
and Allergists know the described case and the implications of 

her pathologies, favoring the prevention of exacerbations and 
remaining alert to her crises.

Ethical considerations do not allow prospective studies in 
pregnant women, and since hereditary angioedema is a disease 
with a very low distribution in the general population, data on the 
treatment of angioedema episodes in pregnant women are limited. 
For this reason, Baker et al. [11] conducted a retrospective analysis 
of short and long-term angioedema prophylaxis in 16 women with 
hereditary angioedema in the gestational period, and their results 
were consistent with previous studies, demonstrating the safety 
and efficacy of intravenous C1 inhibitor therapy for this investigated 
population compared to attenuated androgens, tranexamic acid, 
and other newer therapeutic options. Subsequently, Brooks et al 
[14] after a literature review of 40 publications on the use of C1 
inhibitor in women with angioedema during pregnancy as short 
and long-term treatment or prophylaxis, concluded that it is a well-
tolerated drug by women and their fetuses. Thus, international 
guidelines advise that C1 inhibitor concentrate should be the 
drug of choice in acute crises for the treatment of angioedema, for 
short-term prophylaxis prior to caesarean section, and for long-
term prophylaxis in pregnant patients with recurrent or severe 
episodes of angioedema, or with high-risk pregnancies or a history 
of spontaneous abortions [9,17,18]. This clinical case provides new 
information on the administration of C1 inhibitor in a pregnant 
woman with hereditary angioedema due to F12 gene mutation 
as prophylaxis prior to the practice of fetal eversion, which was 
successfully performed with no clinical repercussion for the patient 
or risk to her fetus.

Conclusions
a. Hereditary bradykinin-mediated angioedema 
encompasses a group of diseases with the same pathogenesis 
and identical clinical manifestation but with different genetic 
causes, so patients with suggestive symptoms and a family 
history of angioedema require a genetic study to reach an 
accurate diagnosis.

b. It has been shown that in this case of hereditary 
angioedema due to mutation of coagulation factor XII with 
normal levels of C1 inhibitor, short- and long-term personalized 
prophylaxis during pregnancy via the administration of 
intravenous C1 inhibitor (Cinryze) controlled the episodes of 
angioedema with no adverse effects for the patient or the fetus 
[11,14].
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