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Idiopathic Nonhistaminergic Acquired Angioedema
Versus Hereditary Angioedema
Noémi Andrási, MD, Nóra Veszeli, MSc, Kinga Viktória K}ohalmi, MD, Dorottya Csuka, PhD,

György Temesszentandrási, MD, Lilian Varga, PhD, and Henriette Farkas, MD, PhD, DSc Budapest, Hungary
What is already known about this topic? The current classification of angioedema without wheals distinguishes 4
acquired and 3 hereditary forms of the disease. Idiopathic nonhistaminergic acquired angioedema (InH-AAE) and
hereditary angioedema with unknown origin (U-HAE) could be difficult to diagnose.

What does this article add to our knowledge? This is the first study comparing the clinical symptoms of InH-AAE and
U-HAE seen in 2 separate patient populations with those of C1-INH-HAE.

How does this study impact current management guidelines? The clinical pictures of InH-AAE and U-HAE were
similar; however, these 2 disease forms were different from C1-INH-HAE, but the disease burden was similar in these 3
types of angioedema.
BACKGROUND: The mechanism of idiopathic
nonhistaminergic acquired angioedema (InH-AAE) has not yet
been precisely elucidated. This condition is characterized by
recurrent angioedema without wheals.
OBJECTIVE: To study the clinical features of InH-AAE, and to
make, for the first time, independent comparisons with heredi-
tary angioedema of unknown origin (U-HAE), as well as
with hereditary angioedema with C1-inhibitor deficiency
(C1-INH-HAE).
METHODS: We compared the clinical parameters of 46 patients
with InH-AAE with those of 27 patients suffering from U-HAE,
as well as of 73 patients with C1-INH-HAE.
RESULTS: The mean age at the onset of symptoms was 36 years
in InH-AAE, 13 years in C1-INH-HAE, and 29 years in U-HAE.
More than 12 edematous episodes occurred over a year in 56%
of patients with InH-AAE, in 59% of those with C1-INH-HAE,
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and in 48% of those with U-HAE. Edema of the extremities, of
the upper airways, and of the gastrointestinal tract was more
common in patients with C1-INH-HAE (92%, 51%, and 75%,
respectively). These manifestations occurred less frequently in
patients with InH-AAE (54%, 28%, and 20%) and in patients
with U-HAE (37%, 29%, and 20%). By contrast, facial edema
occurred in only 15% of patients with C1-INH-HAE, but in
67% of patients with InH-AAE and in 59% of patients with
U-HAE.
CONCLUSIONS: The clinical manifestations of patients
with InH-AAE were different from those of patients with
C1-INH-HAE. This may indicate different processes underlying
edema formation in these disease forms. The close resemblance
of the clinical manifestations in InH-AAE and U-HAE might
suggest a similarity between the pathophysiology of these con-
ditions. � 2018 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2018;6:1205-8)
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Angioedema is nonpruritic and nonpitting swelling of the
subcutaneous and/or submucosal tissues.1 Recurrent angioedema
may be accompanied by—or occur without—wheals.2,3

Angioedema without wheals occurs in various clinical entities.2

A form of the latter, idiopathic nonhistaminergic acquired
angioedema (InH-AAE) may entail severe complications.4,5

Nevertheless, neither its pathophysiology has been elucidated,
nor its proper therapy defined. The diagnosis of InH-AAE can be
established by taking a meticulous medical history, by excluding
other disorders associated with angioedema of known etiology,
and by ascertaining the failure of antihistamine therapy.6

Currently, no specific laboratory parameter or test exists to
establish the diagnosis of InH-AAE.7

The classification of angioedema without wheals distinguishes
4 acquired and 3 hereditary forms of the disease.2 The acquired
1205

mailto:farkas.henriette@med.semmelweis-univ.hu
https://doi.org/10.1016/j.jaip.2018.04.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaip.2018.04.018&domain=pdf


J ALLERGY CLIN IMMUNOL PRACT
JULY/AUGUST 2018

1206 ANDRÁSI ETAL
Abbreviations used

C1-INH-HAE- H
ereditary angioedema with C1-inhibitor deficiency
FXII-HAE- H
ereditary angioedema with factor XII mutation

HAE-H
ereditary angioedema
InH-AAE- Id
iopathic nonhistaminergic acquired angioedema

U-HAE-H
ereditary angioedema of unknown origin
forms comprise acquired angioedema with C1-inhibitor
deficiency, acquired angioedema related to angiotensin convert-
ing enzyme inhibitors, idiopathic histaminergic acquired
angioedema, and InH-AAE—the subject of our study.2 The
most common of the 3 hereditary forms is angioedema with
impaired activity or deficiency of the C1-inhibitor (C1-INH-
HAE). The second, much less common form is hereditary
angioedema (HAE) with mutation of the gene of the coagulation
factor XII (FXII-HAE).8,9 A proportion of patients cannot be
classified into these categories, and therefore, they are identified
as suffering from hereditary angioedema of unknown origin
(U-HAE).2 Very recently, novel mutations in the plasminogen
(PLG) and in the angiopoietin 1 (ANGPT1) genes have been
described in families previously diagnosed with U-HAE, showing
that this group of HAE could contain people suffering from the
same symptoms, but with different mechanism.10,11

The aim of our study was to explore the clinical picture of
InH-AAE in a patient population that has not been subject to
research so far and, therefore, has not been discussed in
publications. In addition, we intended to compare the features of
this disorder with those of C1-INH-HAE (a known bradykinin-
mediated inherited disease) and U-HAE (another form of HAE
with unknown etiology).

METHODS

Patients

In the patient population managed at the Hungarian Angioedema
Center between 2009 and 2015, we diagnosed 46 patients with
InH-AAE, as well as 27 patients with U-HAE (Table I). We reviewed
the clinical records of these patients retrospectively. The study pro-
tocol was approved by the institutional review board of Semmelweis
University of Budapest, and informed consent was obtained from the
participants in accordance with the Declaration of Helsinki.

We established the diagnosis of HAE based on the recurrence of its
symptoms in first- or second-degree relatives. The diagnostic evaluation
of angioedema was followed by complement testing. C1-INH defi-
ciency was diagnosed by demonstrating a C1-INH functional level less
than 50% together with a low C4 level. If the patient had low C1-INH
function and low C1-INH concentration, the diagnosis was HAE with
C1-INHdeficiency type I. If a patient had lowC1-INH functionwith a
normal or elevated C1-INH concentration, C1-INH-HAE type II was
diagnosed. When C1-INH deficiency was accompanied by a negative
family history and a normal C1q level, the presence of de novomutations
in the SERPING1 confirmed the diagnosis of C1-INH-HAE. If the
complement profile was ambiguous, mutation analysis of the SERP-
ING1 gene was performed in all cases. If the complement assays did not
confirm C1-INH deficiency, the patients were categorized according to
their family history. In case of a positive family history for angioedema,
HAE with normal C1-INH function was the diagnosis.7 Testing for
mutations in the F12 gene assisted further classification and afforded a
diagnosis of FXII-HAE.8,12 If hereditary disease forms with a known
etiology could be excluded, the patients were classified into the group
suffering fromU-HAE.3 The following laboratory tests were performed
to identify the underlying cause of the disease: complete blood count,
clinical chemistry, complement screen, thyroid hormone levels,
antithyroid antibody levels, food and inhaled allergen panel (total and
specific IgE), and an autoimmune battery of tests. Additional virus and
postinfection serology tests, screening for possible foci of inflammation,
and stool analysis were performed if necessary. When the etiology of
angioedema could not be identified, a known HAE-inducing gene
mutation was not found, familial clustering of the disease was missing,
and antihistamine therapy with second-generation antihistamines was
ineffective in preventing recurrence, the patient was diagnosed with
InH-AAE.

Methods
C1-inhibitor activity was measured with a commercially available

ELISA kit. Radial immunodiffusion was applied to determine
C1-inhibitor concentration. C4 and C3 complement levels were
determined by nephelometry. Anti-C1-INH-Ig (A, G, M) levels
were quantified with an in-house ELISA method. Mutations of the
F12 gene were identified by PCR amplification followed by Sanger
sequencing.8 The antihistamine was considered ineffective when
there was a lack of effect from chronic, high-dose antihistamine
therapy (cetirizine at 40 mg/day or equivalent) administered over at
least 1 month, possibly associated with an interval during which 3 or
more attacks of angioedema occurred. The same applied to cases
where conventional treatment (with antihistamines, glucocorticoids,
or epinephrine, occasionally) failed to relieve the symptoms rapidly
or achieved only partial relief.7,13,14

We compared the clinical parameters of the InH-AAE and U-HAE
groups with each other, as well as with those of 73 age- and sex-
matched patients with C1-INH-HAE. Different demographical
data were studied. We recorded mean age at the time of the onset of
symptoms/time of diagnosis and then compared these data among the
3 groups. We determined the mean number of edematous episodes
occurring over a year in the studied disease forms. We analyzed the
locations of the attacks reported by the subjects so far. As performing
an otorhinolaryngology examination was not possible in a proportion
of cases and, hence, the exact location of edema formation could not be
determined, the umbrella term “upper airway edema” was used to
include pharyngeal, laryngeal, and hypopharyngeal edema. In such
cases, upper airway edema was suspected based on the suggestive
symptoms and clinical signs (dysphagia, lump sensation in the throat,
feeling of tightness, voice changes, resonant “barky” cough, stridor,
dyspnea, aphony).15,16 Furthermore, facial edema was distinguished
from the swelling of the lips or tongue to map the symptoms more
accurately. In patients with C1-INH-HAE, these data were available
from the registry of the Hungarian Angioedema Center: the archived
patient diaries contain accurate data on the frequency and location of
edematous symptoms. In the other 2 study groups, these data were
obtained from medical records, or from the patients themselves. On
registration with the Hungarian Angioedema Center, every patient
completes a standardized questionnaire on the disease symptoms
experienced, and the medical history is obtained according to a
standardized protocol. Previous hospitalizations are recorded
accurately. The questions identify any possible familial clustering and
record the medications taken by the patient along with the
characteristics of the edematous episodes.

RESULTS
Symptoms first occurred in patients with InH-AAE at the age of

36 years on average. In the U-HAE group, the onset of



FIGURE 1. A, Distribution of patients by the annual number of
attacks classified into 3 groups (�12, 6-11, or 1-5) in the studied
3 types of angioedema. B, The prevalence of different attack lo-
cations in the studied groups of angioedema. C1-INH-HAE,
Hereditary angioedema with C1-inhibitor deficiency; InH-AAE,
idiopathic nonhistaminergic acquired angioedema; U-HAE,
hereditary angioedema of unknown origin.

TABLE I. Demographical properties of the 3 studied groups of angioedema types

No. of

patients (n)

Mean age at

the onset of symptoms,

y (min.-max.)

Mean age at

the time of diagnosis,

y (min.-max.) No. of females/males (n)

InH-AAE 46 36 (8-48) 41 (11-81) 39/7

U-HAE 27 29 (2-82) 36 (6-88) 21/6

C1-INH-HAE 73 13 (1-45) 28 (1-69) 60/13*

C1-INH-HAE, Hereditary angioedema with C1-inhibitor deficiency; InH-AAE, idiopathic nonhistaminergic acquired angioedema; U-HAE, hereditary angioedema of unknown
origin.
*Patients in the C1-INH-HAE group were sex- and age-matched with those in the other 2 groups, and therefore, this value is nonrepresentative.
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symptoms was somewhat earlier, but still in adulthood. Patients
with C1-INH-HAE began to experience symptoms in their child-
hood. The ranking was the same with respect to the time of diag-
nosis. Themean latency perioduntil diagnosis was 6 to 7 years in the
InH-AAE and U-HAE groups. In the C1-INH-HAE group,
however, it was 15 years on average after the onset of symptoms.
This suggests that the diagnosis of angioedema is delayed, even if the
appropriate diagnostic modalities are available.17 Women pre-
dominated both in the InH-AAE and U-HAE groups (see Table I).

The mean duration of follow-up was 4 years (0.3-19 years) in
the InH-AAE group, on average 7 years (0.25-39 years) in the
U-HAE group, and 7 years (1-25 years) in the case of the 73
patients with C1-INH-HAE. The cumulative number of edema-
tous episodes reported by the patients was 7,609 in the InH-AAE
group (n¼ 46), 3,320 in the U-HAE group (n¼ 27), and 11,676
in age- and sex-matched patients with C1-INH-HAE (n¼ 73). By
considering the mean annual frequency of edematous attacks, we
classified patients into the following categories: infrequent attacks
(1-5 per year), moderately frequent attacks (6-11 per year), and
frequent attacks (�12 per year). In all 3 groups, approximately half
of the patients reported frequent attacks (Figure 1, A).

With regard to the location of symptoms, edema of the
extremities was reported by 54% of the patients in the InH-AAE,
and by 37% in the U-HAE groups, but by as many as 92% of
patients with C1-INH-HAE. Sixty-seven percent of patients
with InH-AAE, 59% of patients with U-HAE, and 15% of
patients with C1-INH-HAE experienced facial edema (not
including edema of the lips) during their lives. Edema of the
tongue and lips occurred in 65% of patients with InH-AAE, in
55% of patients with U-HAE, and in 21% of patients with
C1-INH-HAE. Upper airway edema was documented in only
approximately 30% of patients with InH-AAE and of patients
with U-HAE, but in 51% of patients with C1-INH-HAE.
Gastrointestinal edema was reported by nearly 20% of patients in
the InH-AAE and U-HAE groups; by contrast, this occurred in
75% of patients with C1-INH-HAE (Figure 1, B).
DISCUSSION
Our study was a pioneering Hungarian patient survey that

analyzed the clinical features of InH-AAE and U-HAE.
Compared with previous studies,3,18-20 it was the first to analyze
data from a larger subset of HAE patients with U-HAE separately
from those with FXII-HAE, and by making comparisons with an
age- and sex-matched group of patients with C1-INH-HAE.

We compared 3 types of angioedema. Two of these, InH-AAE
and U-HAE, are idiopathic disorders—their mechanism is still
incompletely clarified.2 The third type was hereditary—brady-
kinin-mediated angioedema with C1-inhibitor deficiency.21 The
analysis and comparison of the clinical features of these disorders
could yield clues about their pathophysiology.

The clinical manifestations of these 3 groups of diseases
outline a trend. Angioedema symptoms occur earliest in patients
with C1-INH-HAE. Patients with U-HAE begin to experience
symptoms during their young adulthood, and angioedema
appears latest in patients with InH-AAE. With regard to the
frequency of the symptoms, we can conclude that the patients
with the 2 idiopathic disease forms experience edema as often as
do patients with C1-INH-HAE. This underlines the importance
of monitoring these patients, because their disease burden is
similar to that of patients with C1-INH-HAE.

Both in patients with InH-AAE and in those with U-HAE,
edema most often involved the face and tongue. We found that in
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contrast with earlier findings (75.6%), only 15% of patients with
C1-INH-HAE experienced facial edema; this discrepancy might
resulted from the separation of lip/tongue and upper airway
edemas from facial edema in our investigation.22 Gastrointestinal
edema, which is among the most characteristic locations in
C1-INH-HAE, was less typical in InH-AAE and in U-HAE. In
this respect, therefore, U-HAE is more akin to the acquired disease
form. A possible reason for thismay be that some patients currently
belonging to the InH-AAE group carry a genetic defect, and can
thus pass on the disease to yet another generation. In this case, their
offspring or grandchildren may be classified into the U-HAE
group, based on the familial clustering of symptoms. Also in
C1-INH-HAE, it is known that familial clustering is absent in
25% of diagnosed cases, where the deficiency of C1-INH is
hereditary—caused by a de novo mutation.23

Our results are in agreement with previous experience on the
clinical features of the disease, in regard of mean age at the onset, as
well as of symptom frequency and location. On the other hand, an
earlier study did not found a different female-to-male ratio among
patients with InH-AAE.3 However, our findings show considerable
female predominance both in the InH-AAE and in the U-HAE
group. This is in contrast with the population of patients with
C1-INH-HAE, in which the ratio of males and females is approx-
imately 50%/50%.24 Similar to our findings, a previous study
described a higher proportion of females in the U-HAE group.25

This difference may suggest a role for female sex hormones and
for hormonal contraceptives. The efficacy of estrogen on edematous
attacks has already been described in the U-HAE group.26

According to the studies by Mansi et al,3 and by our work group,
data from more than 1000 patients confirm that in InH-AAE, the
time of the initial onset and the location of the symptoms are different
from those seen in C1-INH-HAE. Based on these differences, the
occurrence of edema may be attributed to different mechanisms in
these 2 disease forms. On the other hand, the similarities between
InH-AAE and purely U-HAE groups in these aspects may suggest
similar pathophysiological processes behind the symptoms.

In our current survey, we followed the international classification
of angioedema published in 2014.2 Considering the expansion of
therapeutic options, a proportion of patients with angioedema
unresponsive to high-dose antihistamines might respond to other
treatments of proven efficacy in urticaria, such as omalizumab, or
immunomodulation therapy such as ciclosporin A.27 This fact may
serve as the basis for extending the criteria for belonging to the
InH-AAE population. In particular, it should be stated that the
agents mentioned above would also be ineffective once treatment
with high-dose antihistamines had failed. The classification of
angioedema without wheals into various categories keeps changing
dynamically, because new mechanisms have been elucidated in the
background of angioedema hitherto identified as a disease form of
unknown etiology. This is exemplified by the discovery of 2 new
mutations in the U-HAE population (see the Addendum section).
In view of the foregoing, revisiting and updating the classification of
“angioedema without wheals” would be opportune.
ADDENDUM

After the submission of our manuscript, new types of HAE
(HAE with plasminogen mutation and HAE with angiopoietin I
gene mutation) were published. As it is possible that some of our
patients with U-HAE also carry these mutations, we have
introduced screening for the latter.10,11
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