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ABSTRACT Objective: Hereditary angioedema (HAE) is a rare auto-
somal dominant disorder characterized by recurrent angioedema attacks,
without itching or urticaria. With this study, we aimed to increase the
awareness of HAE by presenting the characteristics of these patients
who applied to the emergency department and allergy immunology
clinic. Material and Methods: A total of 38 patients, 25 (65.8%) fe-
male and 13 (34.2%) male, were included. Results: The mean age was
40.90+12.66, mean age at the onset of symptoms was 13.5 (1-56), mean
age at HAE diagnosis was 24.61+13.78, and the diagnostic delay was
8.84+8.97 years. Of all cases, 18 (47.4%) were followed-up with Type
I HEA and 20 (52.6%) were followed up with Type II HAE. A family
history of HAE was present in 89.5% and a family history of death due
to HAE was present in 31.6% of the patients. Mean age at diagnosis dif-
fered significantly between those with or without a family history of
death due to HAE (18.0+7.24 vs. 27.65+15.08 years; p=0.043). The
episodes were triggered by stress in 20 (52.6%) patients. The symptoms
at first presentation included swelling in extremities in 18 (47.4%) pa-
tients. Conclusion: Although HAE is a rare disorder associated with
variable clinical presentations complicating the diagnostic process, it
may also be associated with mortality. Periodic reporting of clinical ex-
perience from centers dealing with HAE patients bears significance not
only for increasing awareness among medical professionals and pre-
venting diagnostic delays but also for improving the life quality of pa-
tients as well as for decreasing the morbidity and mortality.

Keywords: Hereditary angioedema; C1 esterase inhibitor;
laryngeal diseases

OZET Amac: Herediter anjiyoodem (HAO), iirtiker ve kagmtmm eslik
etmedigi, tekrarlayan anjiyoodem ataklari ile karakterize, otozomal do-
minant gegisli nadir bir bozukluktur. Biz, bu galigma ile HAO farkin-
daligimi artirmak igin acil servise ve alerji immiinoloji klinigine
bagvuran HAO hastalariin genel dzelliklerini sunmayi amagladik.
Gere¢ ve Yontemler: Toplam 38 [kadin: 25 (%65,8), erkek: 13
(%34,2)] hastanin verileri incelendi. Bulgular: Hastalarin yas ortala-
mas1 40,90+£12,66 yil, ilk sikayetlerin baglama yast 13,5 (1-56), HAO
tan1 yaslar1 24,61+13,78 yas ve tanida gecikme 8,84+8,97 yil idi. On
sekiz (%47,4) hasta Tip I HAO, 20 (%52,6) hasta Tip II HAO olarak
takip edilmekteydi. Hastalarm %89,5’inin akrabalarinda HAO tanisi,
%31,6’sinda ise HAO iliskili akraba 8liimii hikdyesi mevcuttu. Aile-
sinde HAO sebebiyle mortalite dykiisii olanlarda tan1 yas1 18,0+7,24;
mortalite Oykiisii olmayanlarda ise 27,65+15,08 olmak tizere anlaml
fark vardi (p=0,043). Yirmi (%52,6) hastada stres ataklar tetiklerken;
18 (%47,4) hastada hastalarin baslangi¢ sikayeti ekstremitelerde sislik
seklindeydi. Sonug: HAO, farkli klinik prezantasyonlari sebebiyle ta-
ninmasi zor, nadir ama dliimciil olabilen bir hastaliktir. Hem hekimle-
rin bu konuda farkindaliginin artirilmas: hem hastalara gecikmeden
tan1 konulmasi ve hastalarin tedavilerinin gecikmeden baslanmasi agi-
sindan, HAO ile ilgilenen merkezlerin belli araliklar klinik tecriibele-
rini paylagmasi, hastalarin yasam kalitesinin artirilmasi ve hastaliga
bagli mortalite ve morbiditenin azaltilmasi agisindan olduk¢a dnemli-
dir.

Anahtar Kelimeler: Herediter anjiyoodem; C1 esteraz inhibitori;
larinks hastaliklart

Hereditary angioedema (HAE) is a rare autoso-
mal dominant disorder characterized by recurrent an-
gioedema attacks, without itching or urticaria. This

rare condition results from absent or dysfunctional
Cl1 esterase-inhibitor due to mutations involving the
SERPINGI gene, leading to excessive production of
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bradykinin with resultant vasodilation, edema, and
episodes of angioedema.! Angioedema attacks often
involve the skin, upper respiratory tract mucosa, and
gastrointestinal system mucosa.>? Although an-
gioedema attacks are self-limiting and angioedema
may resolve within 2 to 5 days without treatment,
there is a risk of fetal asphyxia due to laryngeal at-
tacks. Therefore, World Allergy Organization
guidelines emphasize the importance of rapid diag-
nosis and treatment.* Furthermore, many other con-
ditions may mimic HAE. It should also be noted
that angioedema associated with bradykinin is
pathogenetically different from histamine-induced
angioedema. Therefore, HAE patients do not get
benefit from epinephrine, antihistamines and corti-
costeroids, and instead, require C1 esterase inhibitor
protein replacement or prevention of bradykinin
production or function.® A high level of awareness
on clinical characteristics of this rare condition is
therefore of utmost importance, particularly for
emergency physicians, in order to avoid diagnostic
and therapeutic delays as well as to differentiate other
conditions that may mimic HAE.? Thus we believe
that periodic reporting of clinical experience on HAE
patients will provide significant contributions in this
regard.

I MATERIAL AND METHODS
PATIENTS

This study was carried out in the tertiary university
hospital, Necmettin Erbakan University Meram
Faculty of Medicine Hospital, an important center
for HAE in Turkey and we retrospectively analyzed
38 [female: 25, male: 13] patients who had ade-
quate data in their medical records by examing 5-
year data (15 patients were not included in the
study because they did not come for regular follow-
up and there was not enough information in their
files). In our follow-ups, we investigated demo-
graphic parameters (such the current age, gender,
age at complaints start and age at diagnosis, con-
sanguinity, frequency of angioedema attacks, the
origin of the complaints, whether there is death in
the family due to HAE or another patient diagnosed
with HAE, the treatments it received before the di-
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agnosis of HAE, causes of HAE attacks, the effect
of interventional procedures on attack frequency
such as tooth extraction or surgery, the effects of
menstruation, pregnancy, and delivery on female
patients, treatments applied in the emergency de-
partment) and laboratory parameters (such C4 lev-
els, C1 esterase inhibitor level, and activity) of the
patients. Diagnosis of HAE was based on the pres-
ence of positive family history, low C4, and C1 in-
hibitor (CIINH) deficiency (Type I), or on
identification of C1INH dysfunction (Type II), as
proposed by international guidelines.* The study
protocol was approved by the Ethics Committee of
Necmettin Erbakan University (Date: 21.11.2018,
Number: 14567952-050/2351). This study was car-
ried out in accordance with the Principles of the
Declaration of Helsinki. Written informed consent
was obtained from all patients.

BIOCHEMICAL ANALYSES

Complete blood counts were performed with an Ab-
bott Cell Dyn 3700 device using Sheath reagents (Illi-
nois, United States). Serum C4 levels were measured
with Siemens Advia 2400 Clinical Chemistry System
with colorimetric methods (New York, United
States). Serum C1 esterase inhibitor levels were
measured with Siemens BN II/ BN ProSpec system,
using a nephelometric assay (New York, United
States); serum C1 esterase inhibitor functions were
measured with the chromogenic method using a
Stago Compact Max device (New Jersey, United
States).

STATISTICAL ANALYSES

Statistical analysis was performed with IBM SPSS
Statistics version 22 software package. Normally dis-
tributed parameters were presented as mean+tstandard
deviation and skewed parameters were expressed as
median (interquartile range: minimum-maximum).
Descriptive data were presented as frequencies and
percentages and compared using chi-square test.
Comparisons between baseline characteristics were
performed by independent Student t, Mann-Whitney
rank-sum, Fisher exact or chi-square tests where ap-
propriate. A p value of less than 0.05 was considered
statistically significant.
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I RESULTS

Medical records of 38 (female=25, 65.8%; male=13,
34.2%) patients with adequate data in patient files
were examined. The mean age was 40.90+12.66
years. The mean age at the onset of symptoms was
13.5 (1-56) years. HAE was diagnosed at a mean age
of 24.61£13.78 years. The duration of diagnostic
delay was 8.844+8.97 years. Table 1 summarizes the
demographic, clinic, and laboratory characteristics of
the patients. Mean age at diagnosis differed signifi-
cantly between those with or without a family history
of death due to HAE (i.e. 18.0+£7.24 vs. 27.65+15.08
years, respectively; p=0.043). Although the diagnos-
tic delay in those with a family history of death due
to HAE was shorter than those without such history
(7.67+5.81 years vs. 9.39+10.17 years, respectively),
the difference was insignificant (p=0.590).

Eighteen (47.4%) patients were diagnosed with
Type I and 20 (52.6%) were diagnosed with Type 11
HAE. The median C4 was 0.06 (0.01-2.08) g/L
(range: 0.01-0.2), median C1 esterase inhibitor was
24 (3-94) mg/dL (range 18-32 mg/dL), median C1 es-

TABLE 1: Demographic, clinical and laboratory
properties of patients with HAE.

Total (n=38)
Current age 40.90+12.66
Age at diagnosis 24.61£13.78
Diagnostic delay, years 8.84+8.97
C4, glL 0.06 (0.01-2.08)
C1 esterase inhibitor, mg/dL 24 (3-94)
C1 esterase inhibitor activity, % 13,5 (3-171)
HAE Type |, n (%) 18 (47.4)
HAE Type II, n (%) 20 (52.6)
Family history, n (%) 34 (89.5)
Death in the family due to HAE, n (%) 12 (31.6)
First complaint/attack zone
« Extremities 18 (47.4)
+ Abdominal 6(15.8)
+ Head and neck area 9(23.7)
Attack involvement zones
« Extremities 36 (94.7)
+ Abdominal 29 (76.3)
* Head and neck area 25 (65.8)
* Genital area 14 (36.8)

HAE: Hereditary angioedema; C: Compleman.
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terase inhibitor activity was 13.5% (3-171%) (range:
70-130%).

Family history of HAE and death due to HAE
was present in 89.5% and 31.6% of the participants,
respectively.

The symptoms at first presentation included
swelling in extremities in 18 (47.4%) patients, an-
gioedema in face/neck and tongue in 9 (23.7%), and
abdominal pain in 6 (15.8%). In 5 (13.1%) patients,
the presenting symptoms involved all three systems.

During the course of the illness, angioedema
episodes involved the extremities in 36 (94.7%) pa-
tients, abdomen in 29 (76.3%) patients, head and
neck in 25 (65.8%) patients, and genital area in 14
(36.8%) patients, with no significant differences be-
tween the site of involvement (p=0.295, 0.122, 0.078,
and 0.391, respectively). The attack frequency ranged
between an episode per week and an episode per year.

Stress was the triggering factor for attacks in 20
(52.6%) patients, while it was fatigue in 18 (47.4%),
trauma in 16 (42.1%), prolonged standing in 12
(31.6%), and sorrow in 11 (28.9%).

Three (7.9%) patients reported development of a
HAE attack after surgery, while 17 (44.7%) reported
an attack after dental treatment. Seven of the 24
(29.2%) female patients described increased HAE at-
tack frequency during the menstrual period, while 17
(70.8%) reported no such changes in attack fre-
quency. Again, 6 of the 18 (33.3%) female patients
observed increased attack frequency during preg-
nancy, while 8 (44.4%) patients had no change, and
4 (22.2%) had reduced attack frequency. Among 17
female patients who had a history of delivery prior to
study 11 had normal vaginal delivery (64.7%), while
6 (35.3%) had a caesarean section (one of the 18 pa-
tients with a history of pregnancy had an abortion).
None of the patients with normal delivery had an at-
tack after birth, as compared to occurrence of an HAE
attack in 33.4% (2 out of 6 patients) of those who had
a caesarean section.

Fifteen (39.5%) patients reported no symptoms
prior to attacks, while 12 (31.6%) had fatigue and loss
of energy, 10 (26.3%) patients had nervousness.

Before the diagnosis of HAE, thirty-two (84.2%)
patients visited an emergency room due to an an-
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gioedema attack, while 15 (39.5%) patients were not
referred to any specific clinics, 9 (23.7%) patients
were referred to an allergy and immunology unit, 4
(10.5%) patients were referred to dermatology, and 4
(10.5%) to internal medicine. While 21 (65.6%) of
32 patients who applied to the emergency department
did not benefit from treatment, 10 (31.3%) patients
stated that they rarely benefit. It was understood that
all of these patients were treated with anti-histamine
and steroid treatment because of the HAE attacks,
and 10 (31.3%) patients received adrenaline injection.
No patients were receiving ecallantide at the time of
study, as this medicine is not currently available in
our country. All patients receiving long-term prophy-
lactic treatment were being treated with attenuated
androgen, with no patients having tranexamic acid
treatment. Also, all patients were being treated with
plasma-derived C1 esterase inhibitor on an on-de-
mand basis. Additional icatibant was prescribed to
those with a family history of mortality due to HAE
or to those with marked laryngeal abdominal symp-
toms. Nineteen (50%) patients were receiving on-de-
mand therapy with C1 esterase inhibitor and
icatibant, while 14 (36.8%) received only C1 esterase
inhibitor as an on-demand treatment. Four (10.5%)
patients were having on-demand treatment with at-
tenuated androgen as well as with C1 esterase in-
hibitor and icatibant. There was only 1 (2.6%) patient
who had on-demand treatment with attenuated an-
drogen for prophylaxis plus C1 esterase inhibitor.
Table 2 summarizes the detailed demographic, clinic,
and laboratory characteristics of the patients.

I DISCUSSION

HAE is a rare autosomal dominant disorder charac-
terized by angioedema episodes that may lead to
death. Although angioedema attacks may resolve
spontaneously within 2 to 5 days, the reported rate of
death due to asphyxia in studies from previous
decades was up to 30% due to the absence of effec-
tive treatments.®

Diagnostic delay is common in HAE patients.’
According to Zanichelli et al.’s study, the time
elapsed from symptom onset and diagnosis was 1.4 to
8.5 years.® Gomez-Traseira et al. explained these di-
agnostic delays on the basis of the rare occurrence of
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the condition as well as inadequate awareness among
healthcare professionals.” On the other hand, as indi-
cated by Bork et al., delayed diagnosis may be asso-
ciated with an increased risk of asphyxia-related
mortality in undiagnosed patients.'® In another report,
the duration between symptom onset and diagnosis
was 17.7£12.6 years.® As explained above, this might
be related with the low awareness of both patients and
physicians regarding the life-threatening nature of the
HAE episodes. Another disadvantage of late diagno-
sis relates to the fact that many patients receive un-
necessary treatments, sometimes leading to increased
risk of death.” Furthermore, failure to diagnose or late
diagnosis may have adverse consequences in terms
of the life quality of patients.® In the current study,
the duration of diagnostic delay was 8.84+8.97 years,
again probably resulting from low level of awareness
among physicians. In support of this view, only
26.3% of the patients in this study attending to an
emergency unit due to HAE episodes were referred to
an immunology and allergy unit, while others were
either referred to inappropriate specialties or not re-
ferred at all. Additionally, the diagnostic delay was
longer among our patients without a family history
of HAE-related mortality than those with such a his-
tory.

Attacks of HAE frequently involve 3 main
anatomic sites, namely the skin (cutaneous attacks),
gastrointestinal tract (abdominal attacks), and upper
respiratory tract (laryngeal/pharyngeal attacks).” In
Gomez-Traseira et al.’s study, extremities were af-
fected in 36.4% of the cases, while abdomen was af-
fected in 18.7%, and facial edema occurred in
17.75% as the first site of involvement.’ In general,
extremities represent the most frequent site of in-
volvement. In the study by Bork et al., skin attacks
occurred in 221 out of 975 HAE patients.'"'* Again,
episodes involving the skin were reported in 87.1% of
the cases in another study."* Abdominal attacks of
HAE represent significant diagnostic challenges for
the physician, as these frequently mimic acute ab-
domen and may be the first symptom in up to 25% of
the patients. Attacks may be accompanied by gas-
trointestinal colic, nausea, vomiting and/or diarrhea
due to edema of the gastric and intestinal walls.!!
Nearly 70% of the patients experience abdominal at-
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TABLE 2: Detailed demographic, clinical, laboratory analysis of the patients with HAE (continue).
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Localization of attacks
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Precipitating factors

[ejus

|e1oe

[euiwopqy

sajwauxg

First symptoms
Abdominal/head-
neck region

Kejop
ansoubelq

sisoubelp
je aby

swo)dwAs
Jsiy je aby

Dental procedure

31

57

26

29

long standing, trauma, dental procedure +

Stress, sadness

Extremity

30
31

+

Stress, long standing

Head-neck region

16

23

+

Stress , menses, dental procedure

Extremity

15

14

32

Stress, sadness, fatigue, dental procedure, trauma

Head-neck region

33
34
35
36
37

Fatigue, trauma, long standing, dental procedure

+

+

Extremity/abdominal

13
15
16
12

Stress, sadness, fatigue, long standing, trauma

Extremity

12
12

Dental procedure

+

Head-neck region

Abdominal

Cold weather, fatigue, sadness, trauma

+

Stress, sadness, dental procedure, menses, long standing

Abdominal

15

15

38

HAE: Hereditary angioedema; P: Patient; G: Gender; M: Male; F: Female.
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dreaded complication of HAE is the laryngeal
involvement. Approximately half of all pa-
tients experience at least one laryngeal attack
during their lifetime, although recurrent at-
tacks affect only less than 1%.'"!? In one
study, facial and laryngeal edema were found
to occur in 65% and 55.7% of the patients, re-
spectively.'? In the current report, 65.8% of
the patients had angioedema in the head and
neck region. In our opinion, medical centers
dealing with HAE patients should share their
clinical experience regarding this rare entity,
as this condition is associated with an in-
creased risk of asphyxia and unnecessary la-
paratomies, particularly due to poor overall
awareness of the abdominal symptoms. '

Most patients experience prodromal
symptoms before attacks. Also, many trigger-
ing factors for attacks have been described,
such as emotional changes, sleep disorders,
trauma, prolonged standing or sitting, drugs,
menstruation, and surgical interventions.”!*
It should be noted that attack triggers are dif-
ferent from histamine-mediated angioedema
in this patient group. In a study from Turkey,
the most common triggering factors were
trauma (28%) and stress (14.3%)."

Dental extraction is a medical interven-
tion that requires special attention due to its
potential to initiate HAE episodes. In the
study by Bork et al., 25% of the patients who
did not receive prophylactic treatment before
dental extraction had life-threatening facial
swelling and laryngeal edema.'” In female pa-
tients, variable effects of hormonal changes
(e.g. pregnancy and menstruation) have been
reported.'®!” In the study by Kesim et al., 6 of
42 (14.3%) female patients reported an in-
crease in attacks during menstruations.'?
Bouillet et al. reported that 35% of the attacks
were related with perimenstrual and menstrual
period in their patients.'® In the same study, it
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was reported that 38% of patients had increased HAE
attacks during pregnancy and 32% of patients had de-
creased HAE attacks.'®

Although it may be assumed that stress associ-
ated with labor as well as the surgical interventions
may trigger an HAE attack, labor has not been asso-
ciated with triggering of attacks in many women.
Chinniah et al. reported that 89% of the female pa-
tients did not require prophylactic treatments during
delivery, and the attack frequency during delivery and
the following 2 day period was 6%.!° On the other
hand, prophylaxis with plasma-derived C1 esterase
inhibitor concentrate has been recommended by Ca-
ballero et al. for deliveries involving forceps use, vac-
uum extraction, and caesarean section.”

The objectives of treatment in HAE include pro-
tection from attacks and prevention of recurrence, re-
duction of morbidity and mortality, and improvement
in patients’ quality of life.” The two main therapeutic
approaches used for that purpose involve prophy-
laxis, either short or long-term, and on-demand treat-
ments. World Allergy Organization
recommends the use of C1 esterase inhibitor concen-

strongly

trates, icatibant, and ecallantide for the prevention of
HAE attacks, while tranexamic acid and attenuated
androgens are effective for long term prophylaxis.’
Since acute attacks may occur even in patients re-
ceiving prophylactic treatments, there should be an
action plan in place for each patient directed toward
acute attacks.*

I CONCLUSION

In conclusion, HAE is a rare but potentially life-
threatening disease that presents significant diagnos-
tic challenges due to variable clinical presentations.
Emergency physicians should also consider the diag-
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nosis of HAE, especially in cases of urticaria an-
gioedema that does not benefit from antihistamine
treatments, severe abdominal pain mimicking acute
abdomen, and treatment-resistant larynx edema. In-
terclinical collaborations, periodic reporting of clini-
cal experiences from centers dealing with HAE
patients, as well as education on HAE are bears sig-
nificance not only for increasing awareness among
medical professionals and preventing diagnostic de-
lays but also for improving the life quality of patients,
as well as decreasing morbidity and mortality.
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