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Abstract. Background: In hereditary
angioedema (HAE), numerous factors are
known to trigger an attack. The possible
influence of diet or recreational sports has
been given little consideration in studies.
The aim of our work was to investigate the
influence of nutrition and physical activity
in patients with HAE at the Leipzig ACARE
Center. Materials and methods: Patients
with HAE were given a self-designed ques-
tionnaire inquiring for family history, dis-
ease progression, and encountered burden
due to HAE, current therapy, and disease
control (angioedema control test (AECT))
as well as the influence of diet and/or rec-
reational sports on HAE attacks. Results: In-
clusion of 30 patients (23 female, 77%) with
a mean age of 49.5 + 16.9 years and mean
body mass index of 25.1 + 6.4 kg/m?2 60%
received prophylactic treatment, and 37%
received exclusively on-demand therapy.
The mean AECT score was 10.9 + 5.1 and pa-
tients reported 15.5 + 26.9 days of absence
due to HAE attacks in the last 12 months.
33% reported an association with food in-
take, in particular worsening of abdominal
symptoms (n = 7), swelling of the extremi-
ties (n = 3), face, larynx, or genital area (n=1
each). 70% reported regular exercise, most
commonly cycling (n = 11), running or walk-
ing (n = 10), or strength training (n = 10).
62% reported a worsening of HAE due to
recreational exercise. Conclusion: Dietary
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factors and physical activity frequently led
to an aggravation of HAE in our cohort and
should be taken into consideration when
counseling patients with regard to trigger
avoidance.

Introduction

Hereditary angioedema (HAE) is a rare,
autosomal dominant disease that often be-
comes symptomatic in the first to second
decade of life. In most cases, the disease
is caused by a deficiency or dysfunction of
the enzyme C1 esterase inhibitor (C1-INH),
which promotes an excess of bradykinin and
leads to an increase in vascular permeabil-
ity. Other genetic dysfunctions in bradyki-
nin metabolism with normal C1-INH occur
much less frequently. Clinically, there are
recurrent (muco)cutaneous swellings that
can occur on the skin as well as in the ab-
dominal, urogenital, or laryngeal tissue and
vary in duration, frequency, localization, and
painfulness [1, 2, 3]. Due to the rarity and
lack of awareness of HAE, missed or severely
delayed diagnoses as well as unnecessary
medication or medical interventions can oc-
cur[2,4,5,6,7].
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Trigger factors that can cause HAE at-
tacks include physical stress (mechanical im-
pact, pressure), medication (ACE inhibitors,
estrogen-containing contraceptives), infec-
tions, medical interventions and surgical
procedures (e.g., dental surgery), psycho-
logical stress, or endogenous hormonal fluc-
tuations (menstruation, menopause, preg-
nancy) [1, 3, 7, 8]. Numerous studies have
demonstrated an increased socioeconomic
burden due to HAE, with loss of productivity,
increased sick days and negative effects on
education and career [2, 4, 5, 9]. It has also
been shown that HAE has a major impact
on the daily life and leads to impairments in
sleep quality, social life, travel behavior, and
sporting activities [2, 4, 5, 10].

Pronounced restrictions in quality of life
and high prevalence of mental illnesses such
as depression and anxiety disorders have
been described in patients with HAE. A sig-
nificant association of HAE severity and con-
trol of disease was shown with psychiatric
diseases, which is why early diagnosis and
treatment are crucial [1, 3, 4, 10, 11, 12].
Therapeutically, medication for the acute
treatment of attacks (C1-INH concentrates
and the bradykinin B2 receptor antagonist
icatibant) and for long-term prophylaxis (C1-
INH concentrate, tranexamic acid, lanade-
lumab, berotralstat) are approved in Germa-
ny. A large number of other treatments are
currently in development [13, 14, 15].

HAE affects patients on many levels,
however, there are few studies in the cur-
rent literature that investigate the effect of
nutrition and recreational sports on HAE at-
tacks. Diet and sports are playing an increas-
ingly important role in patients’ daily living
and quality of life. The aim of our question-
naire-based study was to investigate these
little-studied trigger factors in HAE patients
at the Department of Dermatology, Univer-
sity Hospital Leipzig, Germany.

Materials and methods

Patients diagnosed with HAE were re-
cruited from the allergology consultation at
the Department of Dermatology, Venereol-
ogy, and Allergology at University Hospital
Leipzig (certified ACARE Center (Angio-
edema Center of Reference and Excellence
[16])). After oral and written information

and consent (ethics vote 115/19-ek), pa-
tients were given a questionnaire inquiring
for demographic data, family history, cur-
rent therapy, and disease control (angio-
edema control test (AECT)), the influence
of diet and physical activity on HAE as well
as experienced restrictions and burdens of
HAE on private life, social activities, travel,
and work.

In addition, a PubMed-based literature
search was conducted with the included
search terms “hereditary angioedema” *
“trigger” and food, nutrition, diet, intoler-
ance, lifestyle, leisure, fitness, sports, physi-
cal activity with a focus on the last 10 years
(2014 - 2024).

Results

30 patients were included, 23 of whom
were female (77%), with an average age of
49.5 £ 16.9 years and an average body mass
index of 25.1 + 6.4 kg/m?2.

Course of disease and therapy

22 patients had HAE type | (quantitative
C1-INH deficiency), 3 had type Il (qualitative
C1-INH deficiency), and 5 had HAE with nor-
mal C1-INH.

The first symptoms of HAE occurred on
average at 15.7 + 7.3 years, but patients were
diagnosed with HAE at 29.4 + 15.4 years,
resulting in a latency period of 13.7 + 13.3
years between the first symptoms and the
diagnosis. A total of 18/30 patients (60%)
received prophylactic treatment and 12/30
(40%) received on-demand treatment only.
The mean AECT score was 10.9 + 5.1. On
average, patients reported 15.5 + 26.9 days
of absence due to HAE attacks in the last 12
months.

Within the past 12 months, n = 3 pa-
tients stated that they had been treated in
the emergency room (1, 2, and 5 times, re-
spectively), n = 1 patient had been treated
as an inpatient (5 times in total), and n = 1
patient received intensive care treatment
(once).

During the entire duration of the illness,
29/30 patients stated that they received un-
planned medical treatment due to an HAE
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Figure 1. Self-reported burden due to hereditary an-

gioedema in different areas of life.

attack, 23/29 in the emergency room (on av-
erage 26.3 + 38.2 times in total), 22/29 as in-
patients (on average 25.0 + 39.0 times), and
8/29 in the intensive care unit (in 2/8 after a
previous surgical procedure).

Family burden

In 28/30 patients, other family members
are affected by HAE (on average 4 relatives
per patient) and in 7/30 family members
died due to a laryngeal swelling; n = 3 pa-
tients had 1 or 2 deceased relatives and
n = 1 patient had 3 deceased relatives. 7/30
stated that starting a family was subjectively
more difficult due to HAE, of these only 1/7
had a deceased relative.

Allergological comorbidities
and allergen immunotherapy

9/30 patients reported on diagnosed al-
lergies to inhalation or injection allergens,
including animal hair (n = 2), tree pollen
(n = 4), grass pollen (n = 4), wasp venom
(n = 2). 2/9 reported a subjective worsen-
ing of HAE due to the known allergies (wasp
and tree pollen, respectively). A total of 3/9
patients received allergen-specific immu-
notherapy (AIT) against grass pollen, tree
pollen, and wasp venom, respectively. All
patients (3/3) denied an influence of AIT on
HAE symptoms.

Influence of diet on hereditary
angioedema

10/30 patients (33%) reported an ob-
served relationship between food intake
and HAE attacks, with an aggravation of
symptoms after the consumption of milk
(n=1), legumes (n = 4), acidic foods (n = 1),
stone fruit (n = 2), wheat-containing prod-
ucts (n = 2), and spicy foods (n = 1). Bloating
foods were also reported by 2 patients (mul-
tiple answers possible).

4/10 reported a known food allergy
(n =4 to legumes and n = 2 to pome fruit,
multiple answers possible) and 3/10 a
known food intolerance (n = 2 to lactose and
n = 1 to sorbitol), each of which had a sub-
jectively negative effect on HAE attacks.

The most frequently reported food-
associated HAE symptoms were abdominal
symptoms (n = 7), swelling of the extremi-
ties (n = 3), or facial, laryngeal, and genital
swelling (n = 1, respectively).

Influence of recreational sports
on hereditary angioedema

21/30 patients (70%) stated that they
regularly practiced recreational sports, most
frequently cycling (n = 11), running or hiking
(n = 10, respectively), and strength training
(n = 10), multiple answers were possible.
13/21 patients (62%) reported a worsen-
ing of HAE due to the recreational exercise.
6 patients reported an HAE attack due to
mechanical pressure on palmoplantar ar-
eas during long hikes or strength training, 2
reported genital swelling after intensive cy-
cling, and 1 patient reported an abdominal
attack due to strong emotions (fear) during
a climbing tour.

Subjective stress caused
by hereditary angioedema

As shown in Figure 1, patients report on
significant burden caused by HAE in various
areas of life. 7% experienced a negative im-
pact of HAE on sexuality, 13% on romantic
relationships, 23% on family planning, and
27% on education or work. Moreover, 33%
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Figure 2.
lifestyle, leisure, fitness, sports, physical activity.

state a negative impact on social activities
or travel and 63% experienced cosmetic im-
pairments due to HAE-related swelling. In
addition, 20/23 patients reported a previous
pregnancy, of which 11 (55%) experienced a
significant worsening of HAE frequency and
intensity during gravidity.

Literature overview

With regard to the literature research,
only 1 study between 2014 and June 2024
could be found in PubMed using the search
terms “hereditary angioedema”, “trigger”
and the keywords “food”, “nutrition”, “intol-
erance”, and “sports”. The search term “trig-
ger” was subsequently removed, so that a
literature search was only carried out with
“hereditary angioedema” and the keywords
shown in Figure 2.

Limitation of the
literature research

It should be noted that 27 of the 39 stud-
ies with the search terms “hereditary angio-
edema” and “food” referred to the U.S. Food
and Drug Administration (FDA) and not to
foodstuff. Several studies had to be exclud-
ed because the terms “sports”, “food”, or
“nutrition” were mentioned in the sections
Funding, Conflict of interest or as part of the
name of an institution or database and did
not refer contextually to HAE. Numerous
studies were excluded because the search

[
.. lifestyle

" ... physical
...leisure .. fitness ...sports activity
i 0 4 1

Identified studies using the search terms: “hereditary angioedema” and food, nutrition, diet, intolerance,

terms were not mentioned as HAE triggers
but used in a different context (e.g., “physi-
cal activity” as an impairment in HAE pa-
tients; “food” in the context of food anaphy-
laxis or pharmacokinetics). Finally, in almost
all studies, the term “nutrition” referred to
one of the four dimensions of the validated
Angioedema Quality of Life Questionnaire
(AE-Qol). Only a few studies that used the
AE-Qol, address the relationship between
nutrition and HAE, while most studies do not
go into detail about the nutrition domain.

Literature review on hereditary
angioedema, food, sports, and
intolerances

A Swedish study showed that the attack
frequency or severity in HAE correlated sig-
nificantly with a poorer evaluation of the
AE-QolL nutrition domain, indicating a se-
vere reduction in quality of life in this area.
A greater burden in the nutrition dimen-
sion was also reported, if patients did not
receive prophylactic therapy (37 versus 0
points; max. 100 points) [17]. Another study
showed a significantly lower impairment of
quality of life in the AE-QoL nutrition do-
mains in patients treated prophylactically
with lanadelumab [12].

A study of 42 HAE patients from Swit-
zerland found that 79% were able to iden-
tify trigger factors for encountered attacks,
most frequently emotions (79%), followed
by trauma (55%), food (36%), and insect
bites (6%) [18]. All patients who reported
on foodstuff as HAE trigger suffered from
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abdominal attacks. They reported different
fruits (citrus fruit, apple, kiwi, strawberry,
pineapple, banana), vegetables (tomato,
green salad, onion, garlic, leek), fish, shrimp,
milk, chili, cheese, tree nuts, peanut, bread,
or alcohol as potential triggers. However,
the subsequent skin prick test for the ac-
cused foods was negative in all patients; in
11/12 patients, the determination of the
specific IgE fx5 (food screening for chicken,
egg white, milk protein, cod, wheat flour,
peanut, and soy) and the IgEs for specific al-
lergens were also negative. In addition, 3/12
patients suffered from lactose intolerance
and reported a link between the consump-
tion of dairy products and HAE attacks [18].

A study on trigger factors in 106 HAE pa-
tients showed that 23% (24/106) reported
on foodstuff as triggers, such as coffee, alco-
hol, dairy products, spicy and fatty foods, le-
gumes, nuts (walnuts), vegetables (tomato,
onion, garlic), and gluten. Of these patients,
35% (8/24) stated to have a known food sen-
sitization/allergy [19].

Other authors examined the HAE dia-
ries of 92 patients at a Hungarian HAE cen-
ter over a period of 7 years. The analysis
showed that 70% reported physical exertion
as the most common subjective trigger, and
a total of 20% suspected a connection be-
tween the consumption of certain foods and
an HAE episode. In addition, n = 2 patients
cited “allergy” and n = 1 “excessive gastric
acid secretion” as triggers. In the second
part of the study, 27 HAE patients were fol-
lowed up over a period of 7 months, during
which daily diary entries were made about
the encountered triggers and experienced
attacks; overall 882 potential trigger factors
and 365 attacks were recorded. In 9 cases,
the consumption of food was indicated as a
potential trigger, which also led to an HAE
attack in 7/9 cases (7/7 abdominal) [8].

A retrospective study of 31 Swedish chil-
dren found that abdominal attacks were
most commonly caused by psychological
stress, while trauma and sports were the
most common triggers of cutaneous swell-
ing [20]. Another study showed that the in-
fluence of trigger factors can be altered by
the use of prophylactic therapy, as an exam-
ple the frequency of sports-associated HAE
attacks decreased and patients were able
to resume sports that previously had to be
abandoned [21]. In the same study, some
patients also reported an improvement in

appetite due to a reduction in abdominal
attacks. Finally, individual patients stated
that long-term prophylaxis enabled the con-
sumption of certain foods that would have
previously triggered an HAE attack [21].

With regard to the search term “intoler-
ance”, one review aims to show the correla-
tion between HAE and gluten intolerance or
celiac disease. Screening for celiac disease
and a gluten-free diet are recommended if
abdominal symptoms persist in HAE patients
despite an initiated therapy. The extent to
which abdominal HAE attacks are triggered
or improved by a gluten-rich or gluten-free
diet is not explicitly investigated [22].

Using the more general search terms
“leisure” and “lifestyle”, several studies were
found that emphasize the need for individu-
alized management plans, including emer-
gency plans for travel, school and sports, as
well as sufficient (prophylactic) therapy to
ensure participation in school, work, family
life, and leisure activities [23, 24].

Discussion

Our data illustrate the ongoing burden of
HAE at various levels of everyday life. Diet
and recreational sports in particular are
triggers that should not be neglected, with
one third (diet) to two thirds (recreational
sports) of all patients reporting on these
triggering or exacerbating factors in their
everyday lives. Patients also reported severe
subjective impairments caused by HAE in
personal, cosmetic, or professional areas.

As mechanical stress is known to trigger
HAE attacks, increased pressure and shear
forces during recreational sports can explain
the induction of a local swelling. However,
it has not yet been explained how con-
sumption of food can lead to HAE attacks.
Increased gas formation due to intolerances
could explain increased stretching of the
intestinal loops and a possibly mechani-
cally induced triggering of an abdominal at-
tack, e.g., through the consumption of dairy
products in a lactose-intolerant patient. This
mechanism can also be a possible explana-
tion for bloating or highly water-absorbent
foods such as legumes, fermented prod-
ucts or seeds (chia, flaxseed, psyllium). This
is nowadays particularly interesting from
an allergological point of view, as a wide
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range of vegan products with plant-based
proteins (often rich in lentils, peas, beans,
chickpeas) is available, that could be pos-
sible triggers in HAE, but are also represent-
ing new sources of allergens [25]. However,
the extent to which IgE-associated food al-
lergies can trigger HAE attacks can only be
speculated. In the case of an IgE-mediated
type 1 reaction, allergen exposure and sub-
sequent activation of mast cells or basophils
can lead to heparin release, bradykinin for-
mation, and increased vascular permeabil-
ity, while immediate-type reactions can also
lead to complement activation [18, 26, 27,
28]. However, whether this is quantitatively
sufficient to induce HAE attacks or patho-
physiologically relevant has not been inves-
tigated. No relevant influence of atopy or
allergies on HAE has been shown in previous
studies [8, 18, 19].

National guidelines in Germany and
Austria do not explicitly mention food, in-
tolerances, or recreational sports as trigger
factors, while the international guideline
mentions strenuous physical activity as a
possible attack trigger [1, 3, 29].

Nevertheless, avoidance or manage-
ment of trigger factors is a crucial part of
HAE counseling so that dietary habits, food
allergies/intolerances, and physical activity
should be taken into account when treating
and advising patients with HAE.

The limitation of this study is the small
patient cohort, the possible bias due to the
lack of objectivity of self-reported symptoms
or suspected triggers. In addition, no addi-
tional allergological tests or exposure tests
for suspected foods were performed. In or-
der to verify the relevance and mechanisms
of diet-related factors on HAE, investigations
should be carried out in larger study popula-
tions and include a thorough allergological
workup.

Ethics statement

The study was approved by the ethical
board of the Medical Faculty of the Univer-
sity of Leipzig (Vote Nr.: 115/19-ek). Oral
and written informed consent was obtained
from all participants.

Acknowledgment

Clinician Scientist Program, Medical Fac-
ulty, University Hospital Leipzig.

Authors’ contributions

RT and JZ were equally involved in the
concept of the study; acquisition, analy-
sis and interpretation of data and to paper
writing. All authors gave their final, pre-pub-
lished approval of the version and agree to
be accountable for all aspects of the work.

Funding

This work received no special financial
support.

Conflict of interest

JZ and RT were involved in clinical studies
on HAE, funded by Takeda, CSL Behring, and
Centogene. RT received lecture fees and JZ
received travel grants from Takeda and CSL
Behring.

References

[1]1  Bork K, Aygéren-Piirsiin E, Bas M, Biedermann T,
Greve J, Hartmann K, Magerl M, Martinez-Saguer
I, Maurer M, Ott H, Schauf L, Staubach P, Wedi B.
Leitlinie: Hereditares Angio6dem durch C1-Inhib-
itor-Mangel. Allergo J. 2019; 28: 31-47. CrossRef

[2]  Aygéren-Piirsiin E, Bygum A, Beusterien K, Hauta-
maki E, Sisic Z, Wait S, Boysen HB, Caballero T.
Socioeconomic burden of hereditary angioede-
ma: results from the hereditary angioedema bur-
den of iliness study in Europe. Orphanet J Rare
Dis. 2014; 9: 99. CrossRef PubMed

[31 Maurer M, Magerl M, Betschel S, Aberer W, Anso-
tegui 1J, Aygéren-Piirsiin E, Banerji A, Bara NA,
Boccon-Gibod I, Bork K, Bouillet L, Boysen HB,
Brodszki N, Busse PJ, Bygum A, Caballero T, Can-
cian M, Castaldo AJ, Cohn DM, Csuka D, et al. The
international WAO/EAACI guideline for the man-
agement of hereditary angioedema - The 2021
revision and update. World Allergy Organ J. 2022;
15:100627. CrossRef PubMed

[4] Caballero T, Aygéren-Piirsiin E, Bygum A,
Beusterien K, Hautamaki E, Sisic Z, Wait S, Boysen
HB. The humanistic burden of hereditary angio-
edema: results from the Burden of lliness Study
in Europe. Allergy Asthma Proc. 2014; 35: 47-53.
CrossRef PubMed


https://doi.org/10.1007/s15007-019-1773-5
https://doi.org/10.1186/1750-1172-9-99
https://pubmed.ncbi.nlm.nih.gov/24996814
https://doi.org/10.1016/j.waojou.2022.100627
https://pubmed.ncbi.nlm.nih.gov/35497649
https://doi.org/10.2500/aap.2013.34.3685
https://pubmed.ncbi.nlm.nih.gov/24268449

Zarnowski J, Treudler R.
Dietary and physical trigger
factors in hereditary
angioedema: Self-conducted
investigation and literature
overview.

Allergol Select.

2024; 8: 358-3i

DOI 10.5414/ALX

Zarnowski and Treudler

364

[5]

[6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Longhurst H, Bygum A. The Humanistic, Societal,
and Pharmaco-economic Burden of Angioedema.
Clin Rev Allergy Immunol. 2016; 51: 230-239.
CrossRef PubMed

Zanichelli A, Longhurst HJ, Maurer M, Bouillet L,
Aberer W, Fabien V, Andresen |, Caballero T, Ab-
erer W, Grumach A, Bygum A, Blanchard Delau-
nay C, Bouillet L, Coppere B, Fain O, Goichot B,
Gompel A, Guez S, Jeandel P, Kanny G, et al; 10S
Study Group. Misdiagnosis trends in patients with
hereditary angioedema from the real-world clini-
cal setting. Ann Allergy Asthma Immunol. 2016;
117:394-398. CrossRef PubMed

Zarnowski J, Rabe M, Kage P, Simon J, Treudler R.
Krankheitslast und Komorbiditdt beim he-
reditaren Angiodem. Allergologie. 2021; 44: 46-
53. CrossRef

Zotter Z, Csuka D, Szabo E, Czaller I, Nébenfiihrer
Z, Temesszentandrdsi G, Fust G, Varga L, Farkas H.
The influence of trigger factors on hereditary an-
gioedema due to Cl-inhibitor deficiency. Or-
phanet J Rare Dis. 2014; 9: 44. CrossRef PubMed
Lumry WR, Castaldo AJ, Vernon MK, Blaustein
MB, Wilson DA, Horn PT. The humanistic burden
of hereditary angioedema: Impact on health-re-
lated quality of life, productivity, and depression.
Allergy Asthma Proc. 2010; 31: 407-414. CrossRef
PubMed

Guan X, Sheng Y, Liu S, He M, Chen T, Zhi Y. Epide-
miology, economic, and humanistic burden of
hereditary angioedema: a systematic review. Or-
phanet J Rare Dis. 2024; 19: 256. CrossRef
PubMed

Zarnowski J, Rabe M, Kage P, Simon JC, Treudler R.
Prophylactic treatment in hereditary angioedema
is associated with reduced anxiety in patients in
Leipzig, Germany. Int Arch Allergy Immunol.
2021; 182: 819-826. CrossRef PubMed

Lumry WR, Weller K, Magerl M, Banerji A, Long-
hurst HJ, Riedl MA, Lewis HB, Lu P, Devercelli G,
Jain G, Maurer M; HELP Study Investigators. Im-
pact of lanadelumab on health-related quality of
life in patients with hereditary angioedema in the
HELP study. Allergy. 2021; 76: 1188-1198. Cross-
Ref PubMed

Craig TJ, Reshef A, Li HH, Jacobs JS, Bernstein JA,
Farkas H, Yang WH, Stroes ESG, Ohsawa I, Tachd-
jian R, Manning ME, Lumry WR, Saguer IM, Ay-
gdren-Plirsiin E, Ritchie B, Sussman GL, Anderson
J, Kawahata K, Suzuki Y, Staubach P, et al. Efficacy
and safety of garadacimab, a factor Xlla inhibitor
for hereditary angioedema prevention (VAN-
GUARD): a global, multicentre, randomised, dou-
ble-blind, placebo-controlled, phase 3 trial. Lan-
cet. 2023; 401: 1079-1090. CrossRef PubMed
Smith TD, Riedl MA. The future of therapeutic op-
tions for hereditary angioedema. Ann Allergy
Asthma Immunol. 2024; 133: 380-390. CrossRef
PubMed

Covella B, Giliberti M, Montinaro A, Rossi L, Mon-
tinaro V. Hereditary Angioedema: Novel Mole-
cules for Treatment of Acute Attacks and Long-
Term Prophylaxis. Future Pharmacol. 2024; 4:
41-53. CrossRef

Maurer M, Aberer W, Agondi R, AI-FAhmad M, Al-
Nesf MA, Ansotegui |, Arnaout R, Arruda LK, Ase-
ro R, Aygéren-Plirsiin E, Banerji A, Bauer A, Ben-
Shoshan M, Berardi A, Bernstein JA, Betschel S,
Bindslev-Jensen C, Bizjak M, Boccon-Gibod I, Bork
K, et al. Definition, aims, and implementation of
GA? LEN/HAEi Angioedema Centers of Reference
and Excellence. Allergy. 2020; 75: 2115-2123.
CrossRef PubMed

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Nordenfelt P, Nilsson M, Lindfors A, Wahlgren CF,
Bjorkander J. Health-related quality of life in rela-
tion to disease activity in adults with hereditary
angioedema in Sweden. Allergy Asthma Proc.
2017; 38: 447-455. CrossRef PubMed

Steiner UC, Kolliker L, Weber-Chrysochoou C,
Schmid-Grendelmeier P, Probst E, Wuillemin WA,
Helbling A. Food as a trigger for abdominal angio-
edema attacks in patients with hereditary angio-
edema. Orphanet J Rare Dis. 2018; 13: 90. Cross-
Ref PubMed

Horvdth HR, Szildgyi D, Andrdsi N, Balla Z, Visy B,
Farkas H. Hypersensitivity reactions amongst
Hungarian Patients with Hereditary Angioedema
due to Cl-Inhibitor Deficiency. World Allergy Or-
gan J. 2023; 16: 100833. CrossRef PubMed
Nygren A, Nordenfelt P, Lindfors A, Mallbris L,
Bjorkander J, Wahlgren CF. Swedish children with
hereditary angioedema report good overall
health and quality of life despite symptoms. Acta
Paediatr. 2016; 105: 529-534. CrossRef PubMed
Anderson J, Levy DS, Lumry W, Koochaki P, Lanar
S, Henry Li H. Letting the patients speak: an in-
depth, qualitative research-based investigation
of factors relevant to health-related quality of life
in real-world patients with hereditary angioede-
ma using subcutaneous C1 inhibitor replacement
therapy. Allergy Asthma Clin Immunol. 2021; 17:
60. CrossRef PubMed

Vats V, Makineni P, Hemaida S, Haider A, Subra-
mani S, Kaur N, Butt AN, Scott-Emuakpor R, Zahir
M, Mathew M, Igbal J. Gluten Intolerance and Its
Association With Skin Disorders: A Narrative Re-
view. Cureus. 2023; 15: e44549. CrossRef
PubMed

Anderson J, Maina N. Reviewing clinical consider-
ations and guideline recommendations of C1 in-
hibitor prophylaxis for hereditary angioedema.
Clin Transl Allergy. 2022; 12: €12092. CrossRef
PubMed

Paige D, Maina N, Anderson JT. Hereditary angio-
edema: Comprehensive management plans and
patient support. Allergy Asthma Proc. 2020; 41
(Suppl 1): S38-S42.

Préiger L, Simon JC, Treudler R. Food allergy-New
risks through vegan diet? Overview of new aller-
gen sources and current data on the potential risk
of anaphylaxis. JDDG. J Dtsch Dermatol Ges.
2023; 21: 1308-1313. CrossRef

Laumonnier Y, Korkmaz RU, Nowacka AA, K6hl J.
Complement-mediated immune mechanisms in
allergy. Eur J Immunol. 2023; 53: e2249979.
CrossRef PubMed

Hofman Z, de Maat S, Hack CE, Maas C. Bradyki-
nin: inflammatory product of the coagulation sys-
tem. Clin Rev Allergy Immunol. 2016; 51: 152-
161. CrossRef PubMed

Oschatz C, Maas C, Lecher B, Jansen T, Bjérkqvist
J, Tradler T, Sedlmeier R, Burfeind P, Cichon S,
Hammerschmidt S, Miiller-Esterl W, Wuillemin
WA, Nilsson G, Renné T. Mast cells increase vas-
cular permeability by heparin-initiated bradyki-
nin formation in vivo. Immunity. 2011; 34: 258-
268. CrossRef PubMed

Aberer W, Altrichter S, Cerpes U, Hawranek T,
Schéffl C, Kinaciyan T. Hereditdres Angioodem
durch Cl-Inhibitor-Mangel, eine nationale Vers-
orgungsleitlinie. Wien Klin Wochenschr. 2023;
135 (Suppl 8): 785-798. CrossRef PubMed


https://doi.org/10.1007/s12016-016-8575-2
https://pubmed.ncbi.nlm.nih.gov/27388236
https://doi.org/10.1016/j.anai.2016.08.014
https://pubmed.ncbi.nlm.nih.gov/27742086
https://doi.org/10.5414/ALX02173
https://doi.org/10.1186/1750-1172-9-44
https://pubmed.ncbi.nlm.nih.gov/24678771
https://doi.org/10.2500/aap.2010.31.3394
https://pubmed.ncbi.nlm.nih.gov/20929608
https://pubmed.ncbi.nlm.nih.gov/20929608
https://doi.org/10.1186/s13023-024-03265-z
https://pubmed.ncbi.nlm.nih.gov/38978028
https://pubmed.ncbi.nlm.nih.gov/38978028
https://doi.org/10.1159/000514973
https://pubmed.ncbi.nlm.nih.gov/33887730
https://doi.org/10.1111/all.14680
https://doi.org/10.1111/all.14680
https://pubmed.ncbi.nlm.nih.gov/33258114
https://doi.org/10.1016/S0140-6736(23)00350-1
https://pubmed.ncbi.nlm.nih.gov/36868261
https://doi.org/10.1016/j.anai.2024.04.029
https://pubmed.ncbi.nlm.nih.gov/38679158
https://pubmed.ncbi.nlm.nih.gov/38679158
https://doi.org/10.3390/futurepharmacol4010005
https://doi.org/10.1111/all.14293
https://pubmed.ncbi.nlm.nih.gov/32248571
https://doi.org/10.2500/aap.2017.38.4087
https://pubmed.ncbi.nlm.nih.gov/28855002
https://doi.org/10.1186/s13023-018-0832-4
https://doi.org/10.1186/s13023-018-0832-4
https://pubmed.ncbi.nlm.nih.gov/29866145
https://doi.org/10.1016/j.waojou.2023.100833
https://pubmed.ncbi.nlm.nih.gov/37920275
https://doi.org/10.1111/apa.13345
https://pubmed.ncbi.nlm.nih.gov/26821285
https://doi.org/10.1186/s13223-021-00550-5
https://pubmed.ncbi.nlm.nih.gov/34176500
https://doi.org/10.7759/cureus.44549
https://pubmed.ncbi.nlm.nih.gov/37790051
https://pubmed.ncbi.nlm.nih.gov/37790051
https://doi.org/10.1002/clt2.12092
https://pubmed.ncbi.nlm.nih.gov/35079346
https://pubmed.ncbi.nlm.nih.gov/35079346
https://doi.org/10.1111/ddg.15157
https://doi.org/10.1002/eji.202249979
https://pubmed.ncbi.nlm.nih.gov/37381711
https://doi.org/10.1007/s12016-016-8540-0
https://pubmed.ncbi.nlm.nih.gov/27122021
https://doi.org/10.1016/j.immuni.2011.02.008
https://pubmed.ncbi.nlm.nih.gov/21349432
https://doi.org/10.1007/s00508-023-02298-x
https://pubmed.ncbi.nlm.nih.gov/38063938

