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Abstract:Hereditary Angioedema (HAE) is a rare and disabling disease. Early diagnosis and 
appropriate therapy are essential. This update and revision of the global guideline for HAE provides 
up-to-date consensus recommendations for the management of HAE. In the development of this 
update and revision of the guideline, an international expert panel reviewed the existing evidence 
and developed 20 recommendations that were discussed, finalized and consented during the 
guideline consensus conference in June 2016 in Vienna. The final version of this update and revision 
of the guideline incorporates the contributions of a board of expert reviewers and the endorsing 
societies. The goal of this guideline update and revision is to provide clinicians and their patients 
with guidance that will assist them in making rational decisions in the management of HAE with 
deficient C1-inhibitor (type 1) and HAE with dysfunctional C1-inhibitor (type 2). The key clinical 
questions covered by these recommendations are: (1) How should HAE-1/2 be defined and 
classified?, (2) How should HAE-1/2 be diagnosed?, (3) Should HAE-1/2 patients receive prophylactic 
and/or on-demand treatment and what treatment options should be used?, (4) Should HAE-1/2 
management be different for special HAE-1/2 patient groups such as pregnant/lactating women or 
children?, and (5) Should HAE-1/2 management incorporate self-administration of therapies and 
patient support measures? 
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Abstract:PURPOSEHereditary angioedema (HAE) is a rare disease caused by a C1 inhibitor (C1-INH) 
deficit. Clinically, HAE is manifested by repeated episodes of localized subcutaneous or submucosal 
oedema attacks. Managing HAE patients in pregnancy is challenging, since there are only limited 
data on the safety and efficacy of various therapeutic approaches.METHODSWe present our clinical 
experience treating acute HAE attacks during pregnancy in six consecutive patients.RESULTSDuring 
the pregnancies, 79 HAE attacks occurred. The most frequent were abdominal 53 (67.1%) followed 
by peripheral 21 (26.6%), facial 10 (12.7%), and laryngeal 10 (12.7%) oedemas; 13 (16.5%) attacks 
were combined. Fifty (63.3%) attacks were treated with recombinant human C1-INH (rhC1-INH); 17 
(21.5%) with plasma-derived, pasteurized, nanofiltered C1-INH (pnfC1-INH); 13 (16.5%) with 
icatibant; and 1 (1.3%) with plasma-derived, nanofiltered C1-INH (nfC1-INH). Treatment had to be 
repeated in 5 attacks (6.3%). All six deliveries (one caesarean section and five spontaneous vaginal 
deliveries) were complication free. All pregnancies went to the full term and the patients delivered 
healthy babies with a birth weight ranging from 2850 to 3690 g. No congenital abnormalities were 
detected in the neonates. No abortions occurred.CONCLUSIONSOur results show good C1-INH or 
icatibant treatment efficacy for HAE attacks in pregnancy. The treatment by the first drug used was 
effective in 93.7% of all attacks. In 6.3% of attacks, a second treatment had to be used. No adverse 
effects were observed. 
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Abstract:In type III hereditary angioedema (HAE type III), the phenotype is the same as type I and 
type II disease, but the level and function of C1-esterase inhibitor (C1-INH) is normal. Hereditary 
angioedema type III has been described as an oestrogen-sensitive form because it can be triggered 
or aggravated by exposure to high oestrogen levels as seen during pregnancy, especially when 
associated with Factor XII mutation. This case report describes the evolution and management of 
repeated angioedema attacks during pregnancy in a woman with HAE, with normal levels and 
function of C1-INH (type III); and a mis-sense mutation of factor XII. The physiopathology and genetic 
features, the unpredictability of clinical manifestations and the management during pregnancy and 
delivery are discussed. 
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Abstract:Hereditary angioedema is characterized by severe, episodic edema of the subcutaneous 
and mucosal tissue. The disease carries significant morbidity and mortality due to involvement of the 
gastrointestinal tract and upper airway. Recent advances in the treatment of hereditary angioedema 
include new techniques used to isolate and purify human-derived C1 inhibitor, the production of a 
recombinant form of C1 inhibitor, and the development of drugs that target the kallikrein-kinin 
pathway. This paper reviews the mechanisms, efficacy, and adverse reactions associated with these 
medications. 
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Abstract:INTRODUCTIONHereditary angioedema (HAE) with C1-inhibitor deficiency (C1-INH-HAE) is a 
rare bradykinin-mediated disease characterized by recurrent subcutaneous and/or submucosal 
angioedematous attacks (HAE attacks), which occur unpredictably. The recurrent HAE attacks do not 
respond to conventional treatments, and may evolve into a life-threatening condition; therefore, 
special therapy is required. Areas covered: The agents used so far for the acute management of HAE 
attacks act by blocking the release of bradykinin, or its binding to its receptor. By contrast, the 
investigational medicinal products under evaluation in Phase I and II clinical trials are targeted at the 
prevention of HAE attacks. Chemically, these new drugs are small synthetic molecules, 
oligonucleotides, or antibodies, which inhibit either kallikrein, or Factor XII. Expert opinion: The key 
considerations for the development of new medicinal products include more straightforward dosing, 
self-administration, longer duration of action, and keeping the patient attack-free. This review 
summarizes the status and the findings of the currently ongoing Phase I and Phase II clinical trials of 
C1-INH-HAE. 
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Abstract:Acute treatment of hereditary angioedema due to C1 inhibitor deficiency has become 
available in the last 10 years and has greatly improved patients' quality of life. Two plasma-derived 
C1 inhibitors (Berinert and Cinryze), a recombinant C1 inhibitor (Ruconest/Conestat alpha), a 
kallikrein inhibitor (Ecallantide), and a bradykinin B2 receptor inhibitor (Icatibant) are all effective. 
Durably good response is maintained over repeated treatments and several years. All currently 
available prophylactic agents are associated with breakthrough attacks, therefore an acute 
treatment plan is essential for every patient. Experience has shown that higher doses of C1 inhibitor 
than previously recommended may be desirable, although only recombinant C1 inhibitor has been 
subject to full dose-response evaluation. Treatment of early symptoms of an attack, with any 
licensed therapy, results in milder symptoms, more rapid resolution and shorter duration of attack, 
compared with later treatment. All therapies have been shown to be well-tolerated, with low risk of 
serious adverse events. Plasma-derived C1 inhibitors have a reassuring safety record regarding lack 
of transmission of virus or other infection. Thrombosis has been reported in association with plasma-
derived C1 inhibitor in some case series. Ruconest was associated with anaphylaxis in a single rabbit-
allergic volunteer, but no further anaphylaxis has been reported in those not allergic to rabbits 
despite, in a few cases, prior IgE sensitization to rabbit or milk protein. Icatibant is associated with 
high incidence of local reactions but not with systemic effects. Ecallantide may cause anaphylactoid 
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reactions and is given under supervision. For children and pregnant women, plasma-derived C1 
inhibitor has the best evidence of safety and currently remains first-line treatment. 
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Abstract:Hereditary angioedema (HAE) is a group of rare, potentially life-threatening, and frequently 
debilitating diseases characterized by recurrent, and often with an unpredictable onset, of swelling 
attacks. HAE is heterogeneous, with considerable differences between its subtypes, patients, and 
even within the same patient over time. During the past few years, several new on demand and 
prophylactic therapies have become available for HAE, allowing for individualized treatment. 
Therefore, to optimize HAE management, it is important to determine in all patients, the severity of 
their attacks, their disease activity, its therapeutic control, and its impact on their quality of life. In 
this manuscript, we review the existing tools to assess these aspects of HAE management, many of 
which are patient-reported outcome instruments. Also, we outline the current gaps of knowledge 
and what tools are still missing to allow for a comprehensive assessment of all patients with HAE 
including children. 
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Abstract:Remarkable progress has been made in the treatment of bradykinin-mediated angioedema 
with the advent of multiple new therapies. Patients now have effective medications available for 
prophylaxis and treatment of acute attacks. However, hereditary angioedema is a burdensome 
disease that can lead to debilitating and dangerous angioedema episodes associated with significant 
costs for individuals and society. The burden of treatment must be addressed regarding medication 
administration difficulties, treatment complications, and adverse side effects. New therapies are 
being investigated and may offer solutions to these challenges. This article reviews the emerging 
therapeutic options for the treatment of HAE. 
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Abstract:Long-term prophylaxis is needed in many patients with hereditary angioedema and poses 
many challenges. Attenuated androgens are effective in many but are limited by side effect profiles. 
There is less evidence for efficacy of tranexamic acid and progestagens; however, the small side 
effect profile makes tranexamic acid an option for prophylaxis in children and progestagens an 
option for women. C1 inhibitor is beneficial, but at present requires intravenous delivery and may 
need dose titration for maximum efficacy. Short-term prophylaxis should be considered for all 
procedures. New therapies are promising in overcoming many problems encountered with current 
options for long-term prophylaxis. 
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Abstract:Several treatment modalities have become available for management of acute hereditary 
angioedema (HAE) attacks in the last 15 years. Most are now available to patients in North America, 
Europe, United Kingdom, and Australia, but few options exist in developing countries. Preferred 
contemporary use of the treatments to be discussed is "on demand," because control remains with 
the patient and delays in treatment access avoided. Four treatments-plasma-derived C1 inhibitor 
concentrate, recombinant C1 inhibitor concentrate, ecallantide, and icatibant-are reviewed in this 
article. All have been shown to be superior to placebo and effective in the management of all HAE 
attacks. 
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12. Safety of a C1-inhibitor concentrate in pregnant women with hereditary angioedema. 
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Abstract:BACKGROUNDIncreased estrogen levels during pregnancy can exacerbate hereditary 
angioedema (HAE), yet disease and treatment ramifications remain poorly studied in pregnant 
women.OBJECTIVEData from the international Berinert Patient Registry were used to evaluate 
outcomes of pregnancies exposed to plasma-derived, pasteurized, nanofiltered C1-inhibitor 
concentrate (pnfC1-INH) during routine HAE management.METHODSThis observational registry, 
conducted between 2010 and 2014 at 30 U.S. and 7 European sites, gathered data on 318 subjects 
and 15,000 pnfC1-INH infusions. Whenever possible, the subjects who used pnfC1-INH during 
pregnancy were followed up to term to assess neonatal outcomes and to collect maternal adverse 
events (AE) that occurred up to 1 month after pnfC1-INH administration.RESULTSThe registry data 
base included 11 pregnancies in 10 subjects who used pnfC1-INH for HAE attack treatment and/or 
prophylaxis (>261 doses during pregnancy). Eight pregnancies concluded in the birth of a healthy 
baby. Of the remaining three pregnancies: one was voluntarily terminated at 9 weeks of gestation; a 
second ended as a first-trimester spontaneous abortion 1 week after the subject's most recent 
pnfC1-INH infusion and was considered unrelated to pnf-C1INH treatment; and the third occurred in 
a subject who exited the registry approximately 2 months before her due date, with no further 
follow up. As assessed for 30 days after each pnfC1-INH infusion, there were no AEs that were 
considered related to pnfC1-INH therapy.CONCLUSIONAdministration of pnfC1-INH during 
pregnancy was generally safe and not associated with any treatment-related AEs. In all registry 
pregnancies followed up to term, the birth of a healthy baby was reported. 
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Abstract:Hereditary angioedema (HAE) is a genetic condition that is characterized by frequent 
episodes of localized angioedema. It is a rare disorder that a primary care provider, otolaryngologist, 
dermatologist, or rheumatologist may encounter only occasionally. This disease is being reviewed 
because of the significant advances in further understanding the genetics, biology, and therapeutic 
management surrounding the condition. Histamine-mediated angioedema responds to steroids, 
antihistamines, and epinephrine, whereas bradykinin-mediated angioedema is resistant to those 
interventions and requires specialized therapy. Previously used medications have significant adverse 
effects. Approved medications for HAE have been effective in decreasing morbidity and mortality in 
patients with this condition. We review the presentation, diagnosis, and available pharmaceutical 
options for HAE and explore the limitations of implementing recommended therapy. 
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Abstract:BACKGROUND AND OBJECTIVEThere is little information on pregnancy and delivery in 
patients with hereditary angioedema due to C1 inhibitor deficiency (C1INH-HAE). The aim of this 
study was to describe the effect of pregnancy and deliveries on symptoms of C1INH-HAE and review 
the need for and safety of treatments available during the study period.METHODSRetrospective 
review using a purpose-designed questionnaire of 61 C1INH-HAE patients from 5 hospitals 
specialized in the management of HAE in Spain. The outcomes measured were number of 
pregnancies, changes in symptoms during pregnancy and delivery, mode of delivery, type of 
anesthesia during delivery, treatments received, and tolerance of treatments.RESULTSWe reviewed 
125 full-term pregnancies (89 without a prior diagnosis of C1INH-HAE), 14 miscarriages, and 4 
induced abortions. Patients reported an increased frequency of C1INH-HAE symptoms in 59.2% of 
pregnancies (74/125) and the presence of symptoms throughout pregnancy in 40% (50/125). 
Prophylactic C1INH-HAE therapy was used during 9 (7.2%) of the 125 pregnancies. Nine patients--in 
11 pregnancies (8.8 %)--received treatment for acute attacks. Most deliveries (n=110, 88%) were 
vaginal. A cesarean section was necessary in 15 cases (12%). Short-term prophylaxis with pdhC1INH 
was administered before 14 deliveries (11.2 %); 111 deliveries (88.8 %) were performed without 
premedication and were well tolerated. Anesthesia was used in 51 deliveries 
(40.8%).CONCLUSIONSPregnancy has a variable influence on the clinical expression of C1INH-HAE. 
Attacks tend to occur more frequently but not to increase in severity. Vaginal delivery was mostly 
well tolerated. pdhC1INH prophylaxis should be administered prior to cesarean delivery and is also 
recommended before vaginal delivery if there are additional risk factors. pdhC1INH should always be 
available in the delivery room. 
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Publication Date: 2016 
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Abstract:Hereditary angioedema (HAE) is a rare but serious and potentially life threatening 
autosomal dominant condition caused by low or dysfunctional C1 esterase inhibitor (C1-INH) or 
uncontrolled contact pathway activation. Symptoms are characterized by spontaneous, recurrent 
attacks of subcutaneous or submucosal swellings typically involving the face, tongue, larynx, 
extremities, genitalia or bowel. The prevalence of HAE is estimated to be 1:50,000 without known 
racial differences. It causes psychological stress as well as significant socioeconomic burden. Early 
treatment and prevention of attacks are associated with better patient outcome and lower 
socioeconomic burden. New treatments and a better evidence base for management are emerging 
which, together with a move from hospital-centered to patient-centered care, will enable 
individualized, tailored treatment approaches. 
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Abstract:INTRODUCTIONHereditary angioedema (HAE) usually results from C1 inhibitor (C1-INH) 
deficiency or dysfunction. It is a rare autosomal dominant disorder characterized by localized, non-
pitting edema of the skin and submucosal tissues of the upper respiratory and gastrointestinal tracts, 
without significant wheals or pruritus, due to a temporary increase in vascular permeability. Other 
forms of HAE have been described, but therapies are approved only for HAE with C1-INH deficiency: 
hence, this review focuses on C1-INH-HAE.AREAS COVEREDThe aim of this review article is to 
present current available therapies for treatment of acute attacks as well as for short- and long-term 
prophylaxis of hereditary angioedema due to C1 inhibitor deficiency (C1-INH-HAE). The Authors 
highlight also critical issues on the management of C1-INH-HAE, which is continuously evolving 
thanks to evidence from clinical trials, post-marketing experience and ongoing studies.EXPERT 
OPINIONIn the last decade, the quality of life of C1-INH-HAE patients has significantly improved due 
to increased knowledge and awareness of the disease, improved patient support and major progress 
in pharmacotherapy. Ongoing research will probably provide patients with other new effective 
therapeutic agents in the near future. 
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Abstract:Hereditary angioedema resulting from C1-inhibitor deficiency (C1-INH-HAE) is a rare, 
autosomal dominant disorder, characterized by recurrent attacks of edema formation. The 
management of pregnant patients with C1-INH-HAE is often a challenge for the physician. There is 
limited experience with novel therapies. Plasma-derived nanofiltered C1-INH (pnfC1-INH) is the only 
recommended therapeutic option during pregnancy. In our 26-year-old female patient with type II 
C1-INH-HAE, pregnancy was confirmed in the sixth week of gestation. During this period, the patient 
received the bradykinin B2-receptor antagonist, icatibant, on five occasions, as acute treatment. She 
experienced 119 attacks, for which she received 108 vials of pnfC1-INH during her pregnancy. The 
patient gave birth to a healthy baby. No side effects were detected with either treatment. No 
reports have been published to date on multiple dosing with icatibant during the first trimester of 
pregnancy. This therapy proved effective and free of maternal or fetal adverse effects.Copyright © 
2016 Japan Society of Obstetrics and Gynecology. 
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Abstract:Hereditary angioedema (HAE) is a rare bradykinin-mediated disease that is characterized by 
recurrent attacks of subcutaneous or submucosal edema, which can be life threatening. HAE affects 
all ethnic groups equally and does not differentiate between age, sex, or race. However, the 
availability of therapies varies amongst countries resulting in a lack of uniformity of care. Not only is 
there a disparity of medication availability, but since HAE is a rare disease, it is frequently overlooked 
and the diagnosis is missed. Even with diagnosis, treatment and management is often less than 
optimal. For these reasons, it is essential to have practice parameters and guidelines. In this chapter, 
we focus on recent guidelines. These guidelines deal with recognition, diagnosis, medical care, 
patient management, and assessment, all which are essential to provide optimal care to people with 
a rare and orphan disease. The intent of the guidelines, and thus this chapter, is to reduce morbidity 
and mortality, and restore a normal quality of life for the patient with HAE. We will review the 
guidelines from various regions of the world as well as international group recommendations. In 
addition, specific patient populations such as the pregnant, elderly, and juvenile require modified 
treatment regimens, and for this reason, we have included these data as well. The intent of this 
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chapter is to aid the practitioner in holistic care of the patient with HAE in order to ultimately 
provide the best standard of care possible. 
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Available  at Women's Health -  from Europe PubMed Central - Open Access  

Abstract:Hereditary angioedema (HAE) is a rare disorder resulting from decreased functional levels 
of C1-inhibitor (C1-INH), which manifests as periodic episodes of localized edema which can be 
extremely painful, debilitating and even fatal if the swelling affects the larynx. HAE can complicate 
many aspects of obstetric/gynecologic care, and an awareness of the disease is critical for clinicians 
involved in the care of women because of potential HAE-related complications pertaining to 
pregnancy, labor and delivery, and other women's health issues. This article provides a review of 
published literature specific to HAE and its management in female patients, including important 
concerns regarding obstetric/gynecologic care. A growing body of relevant experience is presented 
to help guide the care of women with HAE. 
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Author(s): Zuraw B.L.; Christiansen S.C. 

Source: British Journal of Haematology; Jun 2016; vol. 173 (no. 6); p. 831-843 

Publication Date: Jun 2016 

Publication Type(s): Review 

PubMedID: 27071490 

Available  at British journal of haematology -  from Wiley Online Library Science , Technology and 
Medicine Collection 2017  

Abstract:Hereditary angioedema (HAE) is a rare autosomal dominant genetic disorder clinically 
characterized by recurrent attacks of subcutaneous and mucosal swelling that can result in 
significant morbidity and even mortality. Several novel therapies introduced since 2008 have 
dramatically transformed the approach to management. In this review we will discuss the current 
understanding of the pathophysiology of HAE, diagnostic evaluation of recurrent angioedema 
without urticaria, and the therapeutic approach to HAE. We advocate taking an integrative approach 
to care in order to normalize the lives of affected patients.Copyright © 2016 John Wiley & Sons Ltd 
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21. Hereditary angioedema: special consideration in children, women of childbearing age, and the 
elderly. 

Author(s): Kuhlen, James L; Banerji, Aleena 

Source: Allergy and asthma proceedings; 2015; vol. 36 (no. 6); p. 425-432 

Publication Date: 2015 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article Review 

PubMedID: 26534748 

Abstract:This review on hereditary angioedema (HAE) focused on special topics regarding HAE in 
children, women of childbearing age, and the elderly. HAE is a rare autosomal dominant bradykinin-
mediated disorder characterized by recurrent attacks of subcutaneous or submucosal swelling that 
usually affects the face, upper airway, extremities, gastrointestinal tract, or genitalia. These 
recurrent attacks cause significant morbidity and can be life threatening, especially when the 
swelling affects the airway. Our objective was to summarize the published data available on the 
disease epidemiology, pathophysiology, clinical presentation, on demand and prophylactic therapy, 
and focus on management considerations for these special patient populations. Unique aspects of 
HAE in women with regard to contraception, hormone replacement therapy, pregnancy, lactation, 
and menopause were also reviewed. 
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Source: International journal of women's health; 2014; vol. 6 ; p. 839-848 

Publication Date: 2014 

Publication Type(s): Journal Article Review 

PubMedID: 25228822 

Available  at International journal of women's health -  from Europe PubMed Central - Open Access  

Abstract:THREE TYPES OF HEREDITARY ANGIOEDEMA (HAE) HAVE BEEN DESCRIBEDtwo are due to 
C1 inhibitor (C1-INH) deficiency (C1-INH-HAE types I and II) and one is characterized by normal C1-
INH (nC1-INH-HAE). The management of pregnancy in patients with HAE is often a clinical challenge 
owing to potential worsening of the disease in relation to the physiological increase in estrogens and 
the limited treatment options. This review addresses the potential influence of pregnancy on the 
clinical severity of hereditary angioedema and the management of this disease during pregnancy 
with currently available treatments. 
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23. Hereditary angioedema type III (estrogen-dependent) report of three cases and literature 
review. 

Author(s): Miranda, Amanda Rodrigues; Ue, Ana Paula Fusel de; Sabbag, Dominique Vilarinho; 
Furlani, Wellington de Jesus; Souza, Patrícia Karla de; Rotta, Osmar 

Source: Anais brasileiros de dermatologia; 2013; vol. 88 (no. 4); p. 578-584 

Publication Date: 2013 

Publication Type(s): Case Reports Journal Article Review 

PubMedID: 24068129 

Available  at Anais brasileiros de dermatologia -  from Europe PubMed Central - Open Access  

Abstract:In this article, three cases of hereditary angioedema (HAE) type III (estrogen-dependent or 
with normal C1 inhibitor) are reported. The HAE was initially described in women of the same family 
in association with high-leveled estrogenic conditions such as the use of oral contraceptives and 
pregnancy. There is no change in the C1 inhibitor as happens in other types of hereditary 
angioedema, and mutations are observed in the encoding gene of the XII factor of coagulation in 
several patients. The current diagnosis is mainly clinical and treatment consists in the suspension of 
the triggering factors and control of acute symptoms. A brief review of physiopathology, clinical 
features, genetic alterations and treatment are also presented. 
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Author(s): Geng, Bob; Riedl, Marc A 

Source: Allergy and asthma proceedings; 2013; vol. 34 (no. 1); p. 13-18 

Publication Date: 2013 

Publication Type(s): Journal Article Review 

PubMedID: 23406930 

Abstract:This review on hereditary angioedema (HAE) focuses on special topics regarding HAE in 
female patients. HAE is a bradykinin-mediated disorder, and the role of hormonal regulation of 
disease expression will be discussed focusing on the effect of estrogen on disease mechanism. The 
impact  of exogenous estrogen on symptom exacerbation leads to special consideration regarding 
choice of contraceptives and safety of hormone replacement therapy. The effects of pregnancy and 
childbirth will be examined on the course of disease control. Unique considerations regarding 
therapeutic  management for female HAE patients will be addressed, including the role of C1 
inhibitor (C1-INH), ecallantide, and icatibant. Finally, this review will provide an overview of the 
more recently characterized HAE with normal C1-INH (HAE type III) that predominantly affects 
women and is in some  cases associated with factor XII gene mutations. 
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25. Nanofiltered C1 esterase inhibitor (human) for hereditary angioedema attacks in pregnant 
women 

Author(s): Baker J.W.; Craig T.J.; Riedl M.A.; Banerji A.; Fitts D.; Uknis M.E.; Kalfus I.N. 

Source: Allergy and Asthma Proceedings; 2013; vol. 34 (no. 2); p. 162-169 

Publication Date: 2013 

Publication Type(s): Article 

PubMedID: 23484892 

Abstract:Data are limited on hereditary angioedema (HAE) in pregnant women and the safety and 
efficacy of therapies for treatment and prevention of HAE attacks during pregnancy. Prospective 
studies are unlikely given the rarity of HAE and ethical considerations regarding enrollment of 
pregnant female subjects in clinical trials. A retrospective analysis of clinical trial and compassionate-
use data was conducted to identify subjects who received nanofiltered C1 esterase inhibitor (C1 INH-
nf; human) during pregnancy. This study evaluates the efficacy and safety of human C1 INH-nf for 
treatment and prevention of HAE attacks in pregnant women. Data from pregnant subjects enrolled 
in either open-label extensions of two randomized, double-blind, placebo-controlled trials of C1 INH-
nf or in a compassionate-use program were retrospectively analyzed for efficacy (e.g., total attacks, 
attack frequency during prophylaxis, and monthly attack rates) and safety (e.g., pregnancy outcomes 
and adverse events). C1 INH-nf was administered as acute treatment, preprocedural prophylaxis, or 
routine prophylaxis. C1 INH-nf prophylaxis substantially reduced monthly attack rates. Of 16 
subjects, 13 delivered 14 healthy neonates (1 set of twins). Two adverse fetal outcomes were 
reported; neither was considered by the principal investigator to be related to C1 INH-nf. One 
subject's pregnancy outcome was unknown. This analysis shows a favorable risk- benefit profile for 
C1 INH-nf for managing HAE during pregnancy. NCT Identifier: NCT00438815; NCT00462709. 
Copyright © 2013, OceanSide Publications, Inc., U.S.A. 
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26. Hereditary angioedema in women: specific challenges. 
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Source: Immunology and allergy clinics of North America; Nov 2013; vol. 33 (no. 4); p. 505-511 

Publication Date: Nov 2013 

Publication Type(s): Journal Article Review 

PubMedID: 24176215 

Abstract:Women with hereditary angioedema (HAE) present with more frequent and more severe 
attacks than men. The disease is often affected by estrogenic status. Estrogens increase 
kininogenase activities. Deliveries seem to be safe but it is advised to have C1 inhibitor (C1Inh) 
concentrate in the delivery room; in case of worsening during the pregnancy, it is recommended to 
use short-term prophylaxis with C1Inh concentrate. Women often badly tolerate attenuated 
androgen: 30% of women have weight gain, 30% irregular menstruations, and 6% virilization. Acid 
tranexamic and progestins are preferred for long-term prophylaxis for women with HAE. 
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27. Management and prevention of hereditary angioedema attacks 

Author(s): Lumry W.R. 

Source: The American journal of managed care; Jun 2013; vol. 19 (no. 7) 

Publication Date: Jun 2013 

Publication Type(s): Article 

PubMedID: 23844783 

Abstract:Hereditary angioedema (HAE) is a rare genetic syndrome caused by a deficiency in 
functional C1 inhibitor that results in recurrent episodes of nonpruritic swelling of the hands, feet, 
arms, legs, trunk, face, genitalia, bowels, and larynx beginning in childhood or adolescence and 
continuing throughout the patient's lifetime. Treatment for acute HAE attacks in the United States 
has been transformed by new therapies that inhibit the underlying mechanisms of angioedema- 
notably ecallantide, a potent and specific inhibitor of plasma kallikrein, and icatibant, a selective 
bradykinin receptor antagonist. These treatments, combined with safer formulations of plasma-
derived C1 esterase inhibitor concentrate for HAE prophylaxis and acute treatment, have greatly 
improved the quality of life for people with HAE, many of whom can now lead fairly normal lives. 
This article reviews the current therapeutic landscape for HAE, including treatment for acute 
angioedema attacks, short- and long-term HAE prophylaxis, and home-based therapy. 
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28. WAO guideline for the management of hereditary angioedema 

Author(s): Craig T.; Pursun E.A.; Martinez-Saguer I.; Bork K.; Bowen T.; Boysen H.; Farkas H.; 
Grumach A.; Katelaris C.H.; Lockey R.; Longhurst H.; Lumry W.; Magerl M.; Nast A.; Maurer M.; 
Ritchie B.; Pawankar R.; Zuraw B. 

Source: World Allergy Organization Journal; Dec 2012; vol. 5 (no. 12); p. 182-199 

Publication Date: Dec 2012 

Publication Type(s): Article 

Available  at World Allergy Organization Journal -  from BioMed Central  

Abstract:Hereditary Angioedema (HAE) is a rare disease and for this reason proper diagnosis and 
appropriate therapy are often unknown or not available for physicians and other health care 
providers. For this reason we convened a group of specialists that focus upon HAE from around the 
world to develop not only a consensus on diagnosis and management of HAE, but to also provide 
evidence based grades, strength of evidence and classification for the consensus. Since both 
consensus and evidence grading were adhered to the document meets criteria as a guideline. The 
outcome of the guideline is to improve diagnosis and management of patients with HAE throughout 
the world and to help initiate uniform care and availability of therapies to all with the diagnosis no 
matter where the residence of the individual with HAE exists. Copyright © 2012 by World Allergy 
Organization. 
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29. An evidence-based review of the potential role of icatibant in the treatment of acute attacks in 
hereditary angioedema type i and II 

Author(s): Floccard B.; Hautin E.; Allaouchiche B.; Bouillet L.; Coppere B. 

Source: Core Evidence; Sep 2012; vol. 7 ; p. 105-114 

Publication Date: Sep 2012 

Publication Type(s): Review 

Available  at Core Evidence -  from Europe PubMed Central - Open Access  

Abstract:Introduction: Icatibant, a first-in-class B2 bradykinin receptor antagonist, appears to have a 
favorable efficacy and safety profile for the treatment of acute attacks of hereditary angioedema in 
adults. Aims: To update the evidence and provide an overview of the available data on icatibant. 
Evidence review: Peer reviewed articles published and listed in Medline Search and published 
updated guidelines for the treatment of acute attacks in hereditary angioedema type I and II in 
adults were reviewed. The validity and quality of evidence were evaluated. Place in therapy: Clinical 
evidence for the treatment of acute hereditary angioedema attacks with icatibant is strong. 
Approximately 10% of the patients require a second dose. No serious adverse reactions have been 
reported. The only significant side effects consistently registered by 90% of patients are transient 
local pain, swelling, and erythema at the local injection site. Conclusion: Subcutaneously 
administered 30 mg icatibant has been shown to be a safe and efficacious treatment in clinical trials. 
It is the only specific treatment authorized for self-administration by the subcutaneous route 
offering increased patient independence. © 2012 Floccard et al, publisher and licensee Dove 
Medical Press Ltd. 
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30. International consensus and practical guidelines on the gynecologic and obstetric management 
of female patients with hereditary angioedema caused by C1 inhibitor deficiency. 

Author(s): Caballero, Teresa; Farkas, Henriette; Bouillet, Laurence; Bowen, Tom; Gompel, Anne; 
Fagerberg, Christina; Bjökander, Janne; Bork, Konrad; Bygum, Anette; Cicardi, Marco; de Carolis, 
Caterina; Frank, Michael; Gooi, Jimmy H C; Longhurst, Hilary; Martínez-Saguer, Inmaculada; Nielsen, 
Erik Waage; Obtulowitz, Krystina; Perricone, Roberto; Prior, Nieves; C-1-INH Deficiency Working 
Group 

Source: The Journal of allergy and clinical immunology; Feb 2012; vol. 129 (no. 2); p. 308-320 

Publication Date: Feb 2012 

Publication Type(s): Research Support, Non-u.s. Gov't Practice Guideline Journal Article Consensus 
Development Conference 

PubMedID: 22197274 

Available  at Journal of Allergy and Clinical Immunology -  from ProQuest (Hospital Premium 
Collection) - NHS Version  

Abstract:BACKGROUNDThere are a limited number of publications on the management of 
gynecologic/obstetric events in female patients with hereditary angioedema caused by C1 inhibitor 
deficiency (HAE-C1-INH).OBJECTIVEWe sought to elaborate guidelines for optimizing the 
management of gynecologic/obstetric events in female patients with HAE-C1-INH.METHODSA 
roundtable discussion took place at the 6th C1 Inhibitor Deficiency Workshop (May 2009, Budapest, 
Hungary). A review of related literature in English was performed.RESULTSContraception: Estrogens 
should be avoided. Barrier methods, intrauterine devices, and progestins can be used. Pregnancy: 
Attenuated androgens are contraindicated and should be discontinued before attempting 
conception. Plasma-derived human C1 inhibitor concentrate (pdhC1INH) is preferred for acute 
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treatment, short-term prophylaxis, or long-term prophylaxis. Tranexamic acid or virally inactivated 
fresh frozen plasma can be used for long-term prophylaxis if human plasma-derived C1-INH is not 
available. No safety data are available on icatibant, ecallantide, or recombinant human C1-INH 
(rhC1INH). Parturition: Complications during vaginal delivery are rare. Prophylaxis before labor and 
delivery might not be clinically indicated, but pdhC1INH therapeutic doses (20 U/kg) should be 
available. Nevertheless, each case should be treated based on HAE-C1-INH symptoms during 
pregnancy and previous labors. pdhC1INH prophylaxis is advised before forceps or vacuum 
extraction or cesarean section. Regional anesthesia is preferred to endotracheal intubation. Breast 
cancer: Attenuated androgens should be avoided. Antiestrogens can worsen angioedema symptoms. 
In these cases anastrozole might be an alternative. Other issues addressed include special features 
of HAE-C1-INH treatment in female patients, genetic counseling, infertility, abortion, lactation, 
menopause treatment, and endometrial cancer.CONCLUSIONSA consensus for the management of 
female patients with HAE-C1-INH is presented. 
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31. Hereditary angioedema: an update on available therapeutic options. 

Author(s): Maurer, Marcus; Magerl, Markus 

Source: Journal der Deutschen Dermatologischen Gesellschaft = Journal of the German Society of 
Dermatology : JDDG; Sep 2010; vol. 8 (no. 9); p. 663-672 

Publication Date: Sep 2010 

Publication Type(s): Journal Article Review 

PubMedID: 20602665 

Available  at Journal der Deutschen Dermatologischen Gesellschaft = Journal of the German Society 
of Dermatology : JDDG -  from Wiley Online Library Science , Technology and Medicine Collection 
2017  

Available  at Journal der Deutschen Dermatologischen Gesellschaft = Journal of the German Society 
of Dermatology : JDDG -  from Unpaywall  

Abstract:There is no cure for hereditary angioedema (HAE). Therapeutic approaches consist of 
symptomatic therapy for acute attacks, short-term prophylaxis before surgery, and long-term 
prophylaxis for those with frequent and severe attacks. In Germany, C1-INH concentrate and 
icatibant are licensed for acute therapy. C1-INH concentrate, which is obtained from human plasma, 
is administered intravenously to restore the deficient C1-INH activity. This therapy, which has been 
available for decades, is effective and well-tolerated. Batch documentation is required by German 
law. The synthetic decapeptide icatibant is administered subcutaneously. It competes with 
bradykinin, the responsible inducer of edema formation, for binding to the bradykinin B2 receptor. 
Icatibant is also effective and well-tolerated, even on repeated administration. An additional human 
C1-inhibitor, a recombinant human C1-inhibitor and the recombinant inhibitor of kallikrein 
ecallantide are currently under development. There are no licensed treatment options available in 
Germany for long- and short-term prophylaxis. Androgen derivatives are established in long-term 
prophylaxis. However, they are associated with many adverse effects, some of which are severe. 
Many drug interactions also limit their use. They are contraindicated in pregnancy, lactation, for 
children and in cases of prostate cancer. Antifibrinolytics have fewer adverse effects but are also less 
effective than androgens. They are contraindicated in thromboembolic disease and impaired vision. 
If androgen therapy has too negative an effect on quality of life, it may be worth reducing the dose 
or discontinuing therapy entirely and treating attacks with acute therapy. 
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32. The natural history of hereditary angioedema and the impact of treatment with human C1-
inhibitor concentrate during pregnancy: a long-term survey. 

Author(s): Czaller, Ibolya; Visy, Beáta; Csuka, Dorottya; Füst, George; Tóth, Ferenc; Farkas, Henriette 

Source: European journal of obstetrics, gynecology, and reproductive biology; Sep 2010; vol. 152 
(no. 1); p. 44-49 

Publication Date: Sep 2010 

Publication Type(s): Journal Article 

PubMedID: 20541309 

Abstract:OBJECTIVEThe course of hereditary angioedema (HAE) and the efficacy and safety of 
human C1-INH concentrate were appraised during pregnancy and the postpartum period, in patients 
with HAE.STUDY DESIGNRetrospective analysis of clinical data on 118 pregnancies (82 full-term and 
36 abortions) in 41 female patients, extracted from the National HAE Registry, medical charts and 
patient diaries.RESULTSHAE attack frequency increases in 48% of pregnancies, whereas 33% of 
pregnancies were associated with mitigation of clinical signs and 19% of the pregnancies had no 
influence on the course of HAE, as compared to disease severity seen during the 2-year period 
preceding the pregnancy. During 46 full-term pregnancies, 26 patients reported attacks; 52% of 
these occurred in the third trimester. Abdominal attacks are the most common presentation of HAE 
during pregnancy. Attack number was significantly higher in patients who had sustained their initial 
attack before 8 years of age. Attack number increased during the third trimester if the fetus was 
afflicted by HAE. During the postpartum period, attacks occurred in 6/82 pregnancies. Patients 
received 91 vials of C1-INH concentrate altogether for the relief of acute attacks and for short- or 
long-term prophylaxis during pregnancy. This therapy was effective in all instances; no adverse 
effects were observed.CONCLUSIONSPregnancy can either aggravate or mitigate edematous attacks, 
or alternatively, it may have no influence on the severity of the disease. According to our experience, 
C1-INH concentrate is an effective and safe therapeutic option during pregnancy. 
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33. Characterization of acute hereditary angioedema attacks during pregnancy and breast-feeding 
and their treatment with C1 inhibitor concentrate. 

Author(s): Martinez-Saguer, Inmaculada; Rusicke, Eva; Aygören-Pürsün, Emel; Heller, Christine; 
Klingebiel, Thomas; Kreuz, Wolfhart 

Source: American journal of obstetrics and gynecology; Aug 2010; vol. 203 (no. 2); p. 131 

Publication Date: Aug 2010 

Publication Type(s): Research Support, Non-u.s. Gov't Comparative Study Journal Article 

PubMedID: 20471627 

Abstract:OBJECTIVEThe objective of the study was to investigate the rates and characteristics of 
hereditary angioedema (HAE) attacks associated with pregnancy, delivery, and the postpartum 
period and their treatment with C1 esterase inhibitor (INH) concentrate.STUDY DESIGNThis was an 
observational study including 22 women with type I HAE, with data collected before, during, and 
after 35 pregnancies (37 children) based on patient diaries, interviews, and case report 
forms.RESULTSIn 83% of pregnancies, attack rates increased during pregnancy; highest mean rates 
occurred in the second and third trimesters. C1-INH concentrate effectively controlled attacks and 
was safe for mothers and children. Low-plasma C1-INH activity during pregnancy tended to be 
associated with an increased chance of giving birth to a child with HAE.CONCLUSIONIncreased attack 
rates during pregnancy in women with HAE are well controlled with C1-INH concentrate, indicating 
the clear benefit of integrating the availability of C1-INH concentrate into the management plan for 
these women during pregnancy and delivery. 
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34. Hereditary angioedema in women. 

Author(s): Bouillet, Laurence 

Source: Allergy, asthma, and clinical immunology : official journal of the Canadian Society of Allergy 
and Clinical Immunology; Jul 2010; vol. 6 (no. 1); p. 17 

Publication Date: Jul 2010 

Publication Type(s): Journal Article 

PubMedID: 20667120 

Available  at Allergy, asthma, and clinical immunology : official journal of the Canadian Society of 
Allergy and Clinical Immunology -  from BioMed Central  

Abstract:Women with hereditary angioedema (HAE) are more likely to be symptomatic that men. 
Hormonal factors (puberty, contraception, pregnancy,....) play a significant role in the precipitation 
or worsening of the condition in women. So, combined contraceptive pills are not indicated and 
progestogen pill must be preferred. During pregnancy, attack rate can increase (38-48% of women). 
C1Inhibitor concentrate and tranexamic acid can be used during pregnancy. Attenuated androgens 
for long term prophylaxis are effective but side effects appear more often in female patients. These 
side effects are dose dependant and can be attenuated by titrating the dose down the lowest 
effective level. 
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35. Hereditary angioedema and pregnancy. 

Author(s): Chinniah, Niranthari; Katelaris, Constance H 

Source: The Australian & New Zealand journal of obstetrics & gynaecology; Feb 2009; vol. 49 (no. 1); 
p. 2-5 

Publication Date: Feb 2009 

Publication Type(s): Journal Article 

PubMedID: 19281571 

Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
Library Science , Technology and Medicine Collection 2017  

Abstract:BACKGROUNDHereditary angioedema (HAE) is an autosomal dominant disease caused by a 
quantitative or functional defect in C1-esterase inhibitor (C1-INH). Patients with this deficiency 
present with episodes of angioedema which can be life-threatening. Studies examining HAE and 
pregnancy are scarce with little known about the interrelationship between the two.OBJECTIVETo 
examine the effect, and evaluate the clinical manifestations of HAE in pregnancy using retrospective 
interviews of affected women.METHODSWomen with HAE who have undergone one of more 
pregnancies were identified throughout Australia using the national Australasian Society of Clinical 
Immunology and Allergy immunodeficiency database. Following informed consent, identified 
women were interviewed regarding their HAE status during pregnancy and the perinatal period 
using a questionnaire.RESULTSSeven women with a total of 16 pregnancies were identified. During 
the first trimester of pregnancy, more than ten attacks of angioedema were experienced in six of 16 
pregnancies. During the second trimester only in three of 16 pregnancies did women experience 
greater than ten attacks. During the post-partum period, four of seven women experienced 
increased frequency and severity of attacks as compared to the pre-pregnancy state. For two of four 
patients, this impacted on their breast-feeding routine.CONCLUSIONOur study showed that women 
with HAE have greatly reduced or absent attacks in the last two trimesters of pregnancy, although, 
during the post-partum period, the majority of women experienced increased frequency and 
severity of attacks. 
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36. Hereditary angioedema: a current state-of-the-art review, V: attenuated androgens for the 
treatment of hereditary angioedema. 

Author(s): Banerji, Aleena; Sloane, David E; Sheffer, Albert L 

Source: Annals of allergy, asthma & immunology : official publication of the American College of 
Allergy, Asthma, & Immunology; Jan 2008; vol. 100 (no. 1) 

Publication Date: Jan 2008 

Publication Type(s): Journal Article Review 

PubMedID: 18220148 

Abstract:OBJECTIVETo provide a summary of the literature regarding the use of attenuated 
androgens during the past 40 to 50 years for the treatment of hereditary angioedema (HAE).DATA 
SOURCESMEDLINE and PubMed were searched to identify studies involving the treatment of HAE 
with androgens.STUDY SELECTIONStudies were selected based on their relevance to the use of 
androgens for the treatment of HAE.RESULTSAttenuated androgens have proven successful for the 
short- and long-term treatment of HAE. Adverse effects are still concerning, and their use in children 
and pregnant women must be undertaken with great caution. Scheduled monitoring of liver function 
tests and lipid profiles in patients treated with these medications is critical.CONCLUSIONSAttenuated 
androgens have been successful in the short- and long-term treatment of HAE, and they are still the 
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most frequently used medications in the United States for the treatment of this disease. There is a 
lack of readily available options for the treatment of acute HAE attacks apart from the 
administration of fresh frozen plasma or safe prophylactic therapies; however, several appropriate 
agents currently in clinical trials in the United States appear promising. 
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