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Background: Hereditary angioedema (HAE) is a rare heritable disorder that is
characterized by recurrent, circumscribed, nonpitting, nonpruritic, often painful
subepithelial swellings of sudden unpredictable onset that generally fade during
48-72 h. Epidemiological data of hereditary angioedema patients in Belgium is
lacking.

Methods: We set up a nation-wide, multicentric study involving the 8 Belgian
hospitals known to follow-up patients with Type | and Il HAE. All Belgium HAE
patients were asked to fill out questionnaires that mainly covered demographic
data, family history, and detailed information about diagnosis, treatment and
burden of their Type | and Il HAE.

Results: 112 patients with type | or type Il HAE could be included. Median delay
between first symptoms and diagnosis was 7 years. 51% of patients had
experienced pharyngeal or tongue swelling and 78% had experienced abdominal
symptoms, both known to cause an important reduction in quality of life. 60%
of symptomatic patients reported to receive long term prophylactic treatment.
Human plasma-derived Cl-esterase inhibitor concentrate was used by 56.3% of
patients. 16.7% and 27.1% of patients used a 17-o-alkylated androgen and
tranexamic acid as long term prophylactic therapy.

Conclusions: We present the first nation-wide epidemiological study regarding
HAE in Belgium. Our data show that the morbidity of HAE is not to be
underestimated. Knowledge and dissemination of this data is critical in raising
awareness, encouraging development of therapies and optimising nationwide
management.
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HAE, hereditary angioedema; C1-INH, complement factor 1 esterase inhibitor; C1-INH HAE, low Cl-inh
function hereditary angioedema, hence Type I and II HAE; pdC1-INH concentrate, plasma-derived Cl-
esterase inhibitor concentrate.
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Hereditary angioedema (HAE) is a rare heritable disorder that
is characterized by recurrent, circumscribed, nonpitting,
nonpruritic, often painful subepithelial swellings of sudden
unpredictable onset that generally fade during 48-96 h.

Patients with HAE experience angioedema because of a
defective control of the plasma kinin forming cascade (1). Type
I and II HAE are characterized by a deficiency in the
complement factor 1 esterase inhibitor (C1-INH) and are
henceforth designated as C1-INH-HAE. Type I is characterized
by low serum levels of CI1-INH. In type II, serum levels of C1-
INH are normal or even elevated, but the protein is
dysfunctional. As recommended in the recently updated WAO/
EAACI guidelines (2) and in an international consensus report
on HAE in children (3), diagnosis of C1-INH-HAE should start
with an evocative personal and familial history complemented
with a measurement of complement factor C4 (that is usually
decreased) combined with the demonstration of a deficient C1-
INH function. To distinguish between type I and type II HAE,
additional could be
performed (4, 5).

HAE with normal CI-INH is clinically indistinguishable from
type I and II C1-INH-HAE. However, these patients show normal
values for C4, CI1-INH function and CI-INH quantification.
Normal C1-INH HAE will not be the focus of this study. For a
state of the art on the pathophysiology of normal C1-INH-HAE,
the reader is referred elsewhere (2, 6, 7).

The prevalence of CI-INH-HAE is often estimated in
research, but substantial epidemiological studies remain scarce.

antigenic quantification of CI-INH

Population-based epidemiological studies have been conducted
in various European countries (8-18), while data regarding
the Belgian population remains lacking. This while knowledge
data is critical in

of epidemiological raising awareness,

encouraging development of therapies and optimising
management.

Here, we describe epidemiological and clinical data obtained
via a standardized questionnaire that was completed by 112

Belgian type I and II C1-INH-HAE patients.

We set up a nation-wide, multicentric study involving the 8
Belgian hospitals known to follow-up patients with CI1-INH-
HAE. The centers included were: (information removed due to
blinding of the manuscript). The study was approved by the local
committees of all the participating centers (registration number
BE300201734006). Patients or their caregivers provided a written
informed consent according to the declaration of Helsinki.
of all
contributed to the preparation and standardization of the

Principal investigators and coinvestigators centers
questionnaires that can be found in the repository file. Briefly,
criteria for inclusion were a diagnosis of type I or II CI1-INH-

HAE. Diagnosis of C1-INH HAE type I and II was based upon a
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decreased C4 and a decreased Cl-inhibitor function or a
decreased Cl-inhibitor antigenic quantification in case of family
history (2).

All participants who agreed on participation were included
after they completed an electronic questionnaire (see repository
file). The questionnaire was encrypted and anonymous, with a
decoding table only accessible by the treating physician.

Questionnaires mainly covered demographic data, family
history, and detailed information about diagnosis, treatment and
burden of their CI1-INH-HAE. Duplicates were avoided by
checking the patients’ medical history in their electronic medical
file upon first presentation. This includes previous contacts at
other reference centers. Moreover, before analysis of data, we
checked for potential duplicates by checking dates of birth
combined with the patient sex. No potential duplicates were
identified.

Next, we performed descriptive statistics. Data are presented as
numbers, percentages and median with range.

Inclusion

Registration of patients is shown in . By February 3rd
2022, a total of 125 patients (50 (40%) male, 75 (60%) female),
completed the questionnaire.

Another 55 CI1-INH-HAE patients
questionnaire did not answer or stated they were not willing to

who received the
participate.

6/125 (4.8%) patients who filled out the questionnaire, were
diagnosed with normal C1-INH-HAE. In 7/125 (5.6%) patients,
the type of HAE was unknown (no lab data available). These
patients were excluded.

Hence, as shown in and , 112 patients with
type I or type II C1-INH-HAE could be included.

Type 1 CI-INH-HAE was diagnosed in 86/112 (76.8%)
patients, type II C1-INH-HAE was diagnosed in 10/112 (8.9%)
patients. In 16/112 (14.3%) patients, C1-INH function was low,
but additional
performed, hence no distinction can be made between type I and

antigenic CI-INH quantification was not

type IL

Symptoms

As shown in , 100/112 (89.3%) type I/II C1-INH-
HAE patients experienced symptoms at least once in their lives.

The median age of onset of symptoms was 13.5 years (range 0—
57 years). The median age at diagnosis was 20 years (range 0-71
years). The median time between onset and diagnosis was 7
years (range 0-49 years). Twelve patients who never experienced
angioedema were diagnosed with the condition after a family
member was affected (first degree relative). The diagnosis in
these patients was based upon a low CI-INH function and/or
low quantitative levels of C1-INH.
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FIGURE 1
(A) patient registration; (B) patient inclusion and reported symptoms; (C) treatment. HAE = hereditary angioedema; y =years; C1INH =C1 esterase
inhibitor; combi = combination of symptoms; C1-INH HAE = C1 esterase inhibitor deficiency causing HAE; pdC1-INH conc = plasma derived C1
esterase inhibitor concentrate; TA = tranexamic acid; AH = antihistamines; GC = glucocorticoids.

During the previous year, 80/112 patients experienced
symptoms.

Of the 80 patients that experienced symptoms last year, the
median number of attacks was 6 (range 1-60) and 29 patients
visited the emergency department with an HAE attack at least
once.

As shown in Figure 2, the most reported symptoms were
swelling of the extremities and abdominal symptoms (pain,
nausea, vomiting, diarrhea, constipation), with respectively
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95/100 (95%) and 78/100 (78%) patients that ever experienced
symptoms, reporting to have experienced these at least once in
their lives and respectively 74 (74%) and 56 (56%) patients
during the last year.

70 (70%) patients experienced facial swelling at least once in
their live, of whom 37 (37%) patients during the last year.
Genital swelling was reported by 64 (64%) patients to have
occurred at least once in their lives and by 38 (38%) patients
during the last year.
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TABLE 1 Data of included patients with type | and/or Il HAE.

Included patients

Total (n) 112
Type I HAE (n) 86
Type II HAE (n) 10
Unknown (Type I or II) (n) 16
Symptoms
Age of onset (y) (median, range) 13.5 (0—57)
Diagnostic delay (y) (median, range) 7 (0-49)
Symptoms at least once/live (1) 100
Symptoms last year (1) 80
Prophylactic treatment
Total (n) 48
pdC1-INH conc (n) 27
Androgens (1) 8
Tranexamic acid (1) 23
On demand treatment
Total (n) 79
Firazyr 35
Tranexamic acid (n) 16
Antihistamines 1
Glucocorticoids 1

n, number; HAE, hereditary angioedema; y, years; pdC1-INH conc, plasma derived
C1 esterase inhibitor concentrate; AH, antihistamines; GC, glucocorticoids.

51 (51%) patients experienced pharyngeal or tongue swelling at
least once in their lives, of whom 31 (31%) patients during the last
year.

As shown in , the most common triggers were mental
stress (69/100; 69%) and physical activity (49/100; 49%). 38 out of
63 (60.3%) adult women who ever reported symptoms, experienced
more attacks whilst taking estrogen containing contraceptives. In
32 patients, an attack was triggered by a dental or surgical

10.3389/falgy.2023.1143897

Sick leave

49/100 (49%) symptomatic patients, reported absenteeism of
work/school during their last year.

The median number of absenteeism periods was 3 (range 1-20).

13 patients reported that their school/work environment were
unsupportive of their situation.

35 patients missed out on activities they considered as
important in their lives, because of HAE attacks (e.g. physical
exercise, writing or travelling).

Treatment

54 patients had used long term prophylactic therapy at some point
in their lives and 48 patients were using long term prophylactic
therapy at the time they responded to the questionnaire. This is
60% (48/80) of the 80 patients who experienced symptoms last year.

As shown in , the most common used long term
prophylactic therapy was a human plasma-derived Cl-esterase
inhibitor concentrate (pdC1-INH concentrate), used by 27/48
(56.3%) patients. The median number of attacks during the last
year in the patients taking a pdCl-INH concentrate was 5,
compared to 3 in the patient group not on appropriate long-term
prophylaxis.

8/48 (16.7%) patients used a 17-o-alkylated androgen as long
term prophylactic therapy.

13/48
tranexamic acid as only long term prophylactic therapy and
10/48 (20.8%) patients
combination with pdCl-esterase INH concentrate or androgens.

(27.1%) patients reported daily off-label use of

another used tranexamic acid in

Finally, 2 patients did not specify the long term prophylactic

procedure. therapy they were actually taking.
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FIGURE 3
Four most frequently mentioned triggering factors. Other triggers
included specific types of food, alcohol consumption, weather
changes, viral infection and sleep deprivation.

As shown in ,79 (70.5%) patients reported that they had
an on-demand treatment available in case of attacks; 44/79 (55.7%) in
the form of pdCl-esterase INH concentrate, 35 (44.3%) in the form
of the bradykinin 2 receptor antagonist icatibant and 5 of them had a
combination of both available. Another 16 patients reported to use a
pdCl-esterase INH concentrate or icatibant in combination with
tranexamic acid, one patient in combination with antihistamines and
another patient in combination with glucocorticosteroids.

Only 5/79 patients had no pdCl-esterase INH concentrate or
icatibant available, 4 of them only had on-demand treatment in the
form of transexamic acid, 1 patient in the form of H1-antihistamines.

2/79 patients reported to take butylscopolamine for abdominal
cramping.

8/79 patients had an epinephrine auto-injector available.

Many patients had multiple drugs available, hence the total
number of drugs does not add up to the total number of patients.

CI-INH HAE is a rare hereditary disease characterized by
recurrent subepithelial swelling of sudden onset due to the
generation of the highly potent vasodilator bradykinin. This is
the first nationwide survey of C1-INH HAE in Belgium. 112
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patients with HAE Type I and II could be included. Moreover,
we know of 55 C1-INH-HAE patients who were sent, but did
regrettably not complete the questionnaire.

This gives a minimum prevalence of 1.56/100.000 in Belgium,
largely similar to other European countries like Sweden (1.54/
100.000), Denmark (1.41/100.000), Italy (1.54/100.000) and Spain
(1.09/100.000) (8,
underestimation. Patients were selected to participate through the

-12). However, we believe for this to be an
reference centers, and a lack of clinical recognition by general
physicians and limited referral to these centers, might make the
real prevalence of HAE in Belgium to be higher.

Despite HAE being a rare disease, diagnostic error and delay
comes with serious consequences such as reduced quality of life
and, in case of laryngeal and/or tracheal angioedema, even risk
of rapid asphyxiation and death (19, 20).

Hence, correct management and knowledge of the current
guidelines, is of utmost importance. Even though the patients
were included through HAE reference centres, the participating
physicians reported for their patients to consult only once every
one to two year(s), in the mean time being followed by their
general physician. Non-specialist physicians might not be aware
of the guidelines of such a rare pathology.

It is evident that our data disclose many areas needing urgent
improvement in terms of recognition, disease management and
correct treatment.

First, we report a median diagnostic delay of 7 years. This once
again underlines the importance to raise more awareness among
general physicians and specialists.

Second, in many patients, the disease was not properly
controlled. 51% of patients had experienced pharyngeal or tongue
swelling and 78% had experienced abdominal symptoms, both
known to cause an important reduction in quality of life.
Moreover, 70% had experienced facial swelling, which can be
stigmatizing and a cause of a low self-esteem. Nearly half the
patients reported absenteeism during their last year at school or work.

A limitation of this study is that the quality of life was only assessed
informally, by rating the number of attacks, the type of symptoms and
absenteeism. However, this also depicts an important gap in our current
management of HAE. After all, current guidelines recommend that a
formal quality of life assessment is performed at least yearly.

Moreover, we report the use of non-recommended treatment
options, potentially explaining the high disease burden. As
recommended in the WAO guidelines, plasma-derived Cl
inhibitor should be a first-line choice. However, still almost half of
patients on long term prophylactic therapy, reported the daily off-
label use of tranexamic acid. Neither the new revised guidelines,
nor the 2017 guidelines, in use at the start of this study,
recommend antifibrinolytics for long-term prophylaxis. The reason
for this probably relates to the fact that many patients are
primarily followed by non-specialist physicians who might
continue (off-label) treatments that are not standard care anymore.
Moreover, patients might be reluctant to start (seemingly invasive)
intravenous or subcutaneous treatment and patients are often not
compliant to the recommended usage frequency.

As was mentioned in the results, the median number of attacks
during the last year was higher in the patients taking a pdC1-INH
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concentrate compared to the patients not on appropriate long-term
prophylaxis. However, this is assumed to be biased by the fact that
patients experiencing more severe symptoms, would likely be
considered sooner for prophylactic treatment. A follow-up study
regarding the longitudinal effect of this treatment on the
patients” symptoms, could be interesting for future research.

In the new guidelines, the use of a monoclonal antibody
kallikrein inhibitor is also recommended as first-line prophylaxis.
However, in Belgium, reimbursement for this drug was only
approved in June 2022.

A final gap we could identify in the management of Belgian HAE
patients, it the fact that only 70.5% of patients have on demand
treatment available, while guidelines recommend this for all patients.

However, these numbers are high compared to other European
studies. In Sweden, only 27% of patients had a recommended on-
demand treatment option. It is of note that icatibant was not
available at the time of the Swedish survey (11).

Almost all of these patients report to use pdC1-INH concentrate
and/or icatibant. However, there is still room for improvement, since
5 patients reported tranexamic acid or H1-antihistamines to be the
only treatment they had available during an acute attack, while
neither of them should be considered on-demand therapy.

In conclusion, this paper provides the opportunity to
(2) for the
management of HAE. We believe that our study provides a

emphasize the recently updated guidelines
representation overview of the type I and II CI-INH-HAE
patients in Belgium. From our data, it emerges that many
physicians seem not to be up to date about the current
guidelines for the treatment of HAE (the study was performed in
H with the highest
differently). Hence the importance of this study and the

levels of expertise/please formulate
dissemination of these data, which we believe will raise awareness

about the disease and will benefit the recognition and management.
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