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ABSTRACT

Hereditary angioedema (HAE) due to C1 inhibitor deficiency is a rare disease characterized by attacks of edema, known
to impact quality of life (QoL). This study investigates the burden of HAE in Swedish patients, both children and adults.
We used a retrospective registry study of Swedish patients with HAE, captured by the Sweha-Reg census. Data were
collected using a paper-based survey. Patients completed EuroQoL 5 Dimensions 5 Levels (EQ5D-5L) questionnaires for
both the attack-free state (EQ5D today), and the last HAE attack (EQ5D attack). Questions related to patient’s age and
sex and other variables, such as attack location and severity, were included to better understand the burden of HAE.
EQ5D-5L values were estimated for the two HAE disease states. Patient-reported sick leave was also analyzed. A total
of 103 responses were analyzed from 139 surveys (74% response rate). One hundred one reported an EQ5D today score
(mean, 0.825) and 78 reported an EQ5D attack score (mean, 0.512) with significant differences between the two states
(p � 0.0001). This difference was observed for both mild (p � 0.05), moderate (p � 0.0001), and severe attacks (p �
0.0001). Attack frequency had a negative effect on EQ5D today. Patients with �30 attacks a year had a significantly lower
EQ5D today score than those with less frequent attacks. Of 74 participants, 33 (44.6%) had been absent from work or
school during the latest attack and, of those with a severe attack, 81% had been absent. HAE has a significant impact on
QoL both during and between attacks and on absenteeism during attacks.

(Allergy Asthma Proc 35:185–190, 2014; doi: 10.2500/aap.2014.35.3738)

Hereditary angioedema (HAE) due to C1 inhibitor
deficiency is a rare disease, with a prevalence

of �1/50,000.1,2 HAE is characterized by attacks of
edema in subcutaneous tissue and mucous mem-
branes that can affect many parts of the body. An-
gioedema in HAE can develop in the face, mouth,
tongue, and larynx, where it can be life-threatening.
Other locations could include the intestines, which
may provoke severe abdominal pain. Angioedema

can also occur in the subcutaneous tissue, often re-
sulting in swelling of the hands or feet, which is
known to impair daily living. Untreated, an attack
can last up to 5 days. Between attacks patients usu-
ally have no symptoms.3,4

HAE is known to impact patient quality of life (QoL)
and productivity5,6 but, although studies are under
way and some results recently arrived,7,8 there still
remains a shortage of data to quantify the burden of
HAE. The aim of this present study was to investigate
the burden of HAE in a large cohort of Swedish pa-
tients, both children and adults.

METHODS

Subjects
A retrospective patient survey was implemented to

investigate the burden of HAE in Sweden using
Sweha-Reg, a population-based census of HAE in Swe-
den.9 An Institutional Review Board Ethics Committee
of Karolinska Institutet approved this study. All
known persons with HAE in Sweden were offered to
participate in this study with the help of the Swedish
Patient Organization and by contacting the two special
laboratories for complement deficiency and all depart-
ments of internal medicine, otorhinolaryngology, al-
lergy, dermatology, and pediatrics in Sweden for
known patients with HAE. A total of 629 contacts were
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Jönköping, Sweden, 3Market Access Consultant, ViroPharma Europe, London,
England, 4Dermatology Unit, Department of Medicine Solna, Karolinska Institu-
tet and Karolinska University Hospital, Stockholm, Sweden, and 5Department of
Pediatrics, Astrid Lindgren Children’s Hospital, Karolinska University Hospital,
Stockholm, Sweden
Funded by Karolinska Institutet, the Stockholm County Council; Futurum,
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made, which led to 239 replies. That resulted in a total
of 145 patients in the database of Sweha-Reg on June 1,
2011, giving a calculated prevalence of 1/66,000 in
Sweden.

Although we have 145 patients in our registry, only
139 questionnaires were sent out because of prior in-
formation from the first survey that 5 patients did not
want to participate in any further investigations and 1
was dead. From the total of 107 responses collected, 4
blank questionnaires were excluded to leave 103 for
analysis. Of those 103, 54 were female patients (mean,
44 years; range, 10–88 years) and 48 were male pa-
tients (mean, 41 years; range, 4–89 years). Of the 48
male patients, 5 were �12 years old and 6 were be-
tween 12 and 18 years old. Of the 54 female patients, 2
were �12 years old and 4 were between 12 and 18
years old.

Questionnaires
The EuroQol 5 Dimensions 5 Levels (EQ5D-5L)

instrument was used in the survey. Patients com-
pleted two EQ5D-5L questionnaires: one to describe
their current health state (EQ5D today) and one ret-
rospective to estimate the patient health state during
their most recent HAE attack (EQ5D attack).
EQ5D-5L is a generic instrument for describing and
valuing health, based on a descriptive system that
defines health in terms of five dimensions: mobility,
self-care, usual activities, pain/discomfort, and anx-
iety/depression. Each dimension has five response
categories ranging between no problems and ex-
treme problems. The instrument is designed for self-
completion, and respondents also rate their overall
health on the day of completion on a 0 –100 hash-
marked, vertical visual analog scale.

Preference-based measures, such as the EQ5D, al-
low the health status of patients to be linked to a
societal utility value, which aims to be representative
of the values of the population of a particular coun-
try. This is obtained via large valuation studies in the
general population, which attribute a utility value to
each possible health state described by the question-
naire. The utility value is provided on a scale rang-
ing from 1 (equivalent to full health) to 0 (equivalent
to death), with the potential in some measures for states
considered “worse than death,” values below 0.10

Because value sets for the EQ5D-5L are still being
developed, calculating utility values from EQ5D-5L
responses currently requires use of crosswalk data
provided by EuroQoL.11 These data were generated
via a coordinated study that administered both the
3-level and 5-level versions of the EQ5D to develop
a “crosswalk” between the EQ5D-3L value sets and
the new EQ5D-5L descriptive system. In the absence

of Swedish reference values, the U.K. crosswalk
value set for EQ5D-5L was used to define utility
values from the responses provided by the Swedish
HAE population. U.K. values are widely used and
published and thus provide an opportunity to com-
pare the impact of HAE with peer-reviewed data sets
published for other disease states. EQ5D-5L values
were used to calculate utilities for both question-
naires EQ5D today and EQ5D attack. Questions were
asked about patient demographics (age and sex) and
other variables, such as attack location and fre-
quency. They were also asked about attack severity,
as defined by the patient on a three grade scale:
Mild—noticeable symptoms but they did not impact

activities of daily living. For example, your hand was
swollen but you could still hold a pencil or grip a
utensil.

Moderate—wanted intervention for symptoms dur-
ing your attack or your activities of daily living
were affected. For example, if your hands were
swollen and you could not button your shirt or
your feet were swollen and wearing shoes was
uncomfortable.

Severe—treatment or intervention was required or you
were unable to perform activities of daily living. For
example, if your throat was swollen and you were
having difficulty breathing or your lips were swollen
and you could not eat.

Patient-reported absenteeism, time out of work or
school, was analyzed to assess levels of productivity
loss.

After Ethics Committee approval (Karolinska Insti-
tutet), data were collected using a paper-based survey
sent to the subjects during autumn 2011.

Statistics
Standard descriptive statistics were used to analyze

the data and the utility value and reported with mean
and SD. To test significance Wilcoxon signed-rank test,
Mann-Whitney U test, Mantel-Haenszel �2-test, and
Spearman�s rank correlation test were used; p � 0.05
was considered significant.

RESULTS
One-hundred one of 103 patients reported an EQ5D

today score (mean, 0.825 � 0.207) and 78 of 103 pa-
tients reported an EQ5D attack score (mean, 0.512 �
0.299; p � 0.0001; Fig. 1). There was a trend that female
patients had a lower EQ5D today value than male
patients (0.802 � 0.209 versus 0.85 � 0.203; p � 0.07).
The female patients also had lower EQ5D attack values
than men, but the difference was not significant. With
increasing attack severity, the EQ5D attack utility
value was lower and the difference between EQ5D
today and EQ5D attack was larger. A significant dif-
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ference between the EQ5D today and EQ5D attack
scores of their latest attack was observed for mild (0.07;
p � 0.05), moderate (0.369; p � 0.0001), and severe
attacks (0.486; p � 0.0001; Fig. 2).

The 103 patients that reported an EQ5D today
score were split into three subgroups defined by
reported annual attack frequency; 0 –14 attacks per
year (n � 84), 15–29 attacks per year (n � 8), and �30
attacks per year (n � 11). Increased attack frequency
was seen to have a negative impact on “between

attack” patient QoL (Spearman rank correlation;
Rs � �0.30; p � 0.002).

Regression analysis provides an understanding of
elements that influence reported EQ5D today and
EQ5D attack utility weights. Attack frequency and
age have a negative correlation with EQ5D today
scores with more attacks (�0.0043 per attack; p �
0.0001) and greater age (�0.02205 per 10 years of
age; p � 0.0001) contributing to a reduced QoL (util-
ity score). Days since last attack has a positive cor-

Figure 1. EuroQoL 5 Dimensions 5 Levels
for the attack-free state (EQ5D today; n �

103) and EQ5D for the last hereditary an-
gioedema attack (EQ5D attack; n � 79) val-
ues. Results are shown as mean � SD.

Figure 2. EuroQoL 5 Dimensions 5 Levels
for the attack-free state (EQ5D today) and
EQ5D for the last hereditary angioedema
attack (EQ5D attack) values grouped as a
function of the severity of the last attack.
Mild, moderate, and severe today refers to
the EQ5D today value in patients reporting
that their last attack was mild (n � 30),
moderate (n � 27), and severe (n � 20).
Results are shown as mean � SD.
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relation with EQ5D today scores, which suggests an
improvement in QoL as the time since last attack
increases (R2 � 0.3058).

Variables associated with the last HAE attack, such
as patient-reported severity, pain, and absenteeism,
show nonsignificant correlation with EQ5D today in-
dex score, indicating that the last attack is not sufficient
to explain overall QoL.

Patient-reported attack severity and abdominal at-
tack location have a negative correlation with EQ5D
attack scores. Increasing attack severity by category,
e.g., mild � moderate (�0.2231; p � 0.0001) and ab-
dominal attacks (�0.2359; p � 0.0001) are correlated
with a reduction in QoL (R2 � 0.5871).

The results of the regression models provide an in-
dication of the variables that influence the reported
EQ5D today and EQ5D attack utility weights.

Seventy-four of 103 participants (71.8%) answered
the question about absenteeism during latest acute at-
tack and about the attack severity level. In total, 33 of
74 participants reported that they had been absent
from work or school during the latest attack. With
increasing attack severity, the proportion of patients
being absent was found to be significantly increased
(p � 0.0001; Mantel-Haenszel �2-test). Absenteeism

during mild attacks was 7%, during moderate attacks,
46%, and during severe attacks, 80% (Fig. 3). No sig-
nificant relationship was found between the location of
the attack and patient absenteeism.

DISCUSSION
We have shown that HAE has an impact on per-

ceived health in Swedish patients. In the absence of
a validated disease-specific instrument in 2011, the
EQ5D-5L was selected as a recognized tool for as-
sessing health status, providing an opportunity to
compare the impact of HAE with the impact of other
chronic diseases. Comparison with other chronic dis-
eases characterized by paroxysmal attacks, such as
asthma and migraine, gives an indication of burden
suffered by patients with HAE. The EQ5D today for
HAE was 0.83 in our present study, and EQ5D today
values in studies of controlled asthma or migraine
between attacks have been 0.86 and 0.87, respec-
tively.12,13

The strength of our study is that it included a signif-
icant number of the Swedish HAE population, in all
72% of diagnosed population, including both children
and adolescents. The prevalence of HAE in Sweden

Figure 3. Percent absenteeism in relation to self-reported attack severity for the last attack. Two of 27 patients with mild attacks, 11 of 24
patients with moderate attacks, and 16 of 20 patients with severe attacks reported absenteeism. Absenteeism was significantly more likely with
increasing attack severity (p � 0.0001, Mantel-Haenszel �2-test).
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based on SwehaReg is 1/66,000, which compares with
a reported prevalence of 1/70,900 in Denmark and
1/91,700 in Spain.1,2 The Swedish prevalence is close to
the accepted average prevalence of 1/50,000.14 The
weakness of our study is that the questionnaire was
retrospective with respect to EQ5D attack and other
attack-related questions. The temporal association with
the attack and the time of the survey may influence the
results. Actually, our study shows that EQ5D attack
utility values were lower, closer to the last attack (1
week, n � 27, 0.382; 1 month, n � 41, 0.587; �3 month
or longer, n � 25, 0.577).

Higher attack frequency decreased perceived health
between attacks. Patients with �30 attacks per year
had significantly lower values, whereas there was no
difference between the groups with 0–15 and 15–30
attacks per year. This addresses the importance of
when to start prophylactic treatment. There are several
recommendations about this if one considers attack
frequency. For example, The Hereditary Angioedema
International Working Group as well as Craig et al.
have suggested starting prophylaxis with �12 attacks
per year.15,16 Bowen et al. states that one could consider
long-term prophylaxis if patients have more than one
severe attack a month.17 The World Allergy Organiza-
tion guideline does not state any attack frequency, but
does mention that one should consider patient QoL
among other things when assessing the need for pro-
phylaxis.14 Results from our survey suggest that
EQ5D-5L could be used to measure HAE disease im-
pact.

That absenteeism correlates with increasing patient-
reported attack severity and not location of attack sug-
gests that patient experience may provide a more ac-
curate measurement of disease severity. For example, a
peripheral attack in a hand that may, from a clinical
perspective, be diagnosed as a mild attack can still
have a significant impact on your ability to work if you
are a pianist or a carpenter or have any other work that
requires dexterity. Conversely, some patients may be
able to continue working despite suffering an attack
that would be diagnosed as severe by the physician
(e.g., abdominal). Caballero et al. show also in the Bur-
den of Illness Study in Europe that an HAE attack
impacts daily activities regardless of body site of the
attack.8

The fact that age has a negative effect on QoL be-
tween attacks, as seen here, is well known from other
QoL studies.18 In many patients attack frequency de-
creases with age, but it seems that the negative factor of
age is greater than the positive effect of decreasing
attack frequency.

Survey results indicate that female sex had negative
effect on EQ5D today utility value. This aligns with pre-
vious observations that female subjects suffer more fre-
quent and more severe attacks than male subjects.19

In conclusion, this investigation was performed to
highlight and quantify the impact of HAE on patient-
perceived health. The results suggest that patients with
frequent and severe attacks, as defined by the patient,
appear to have a lower QoL than patients with fewer,
milder attacks and thus could benefit from access to
treatment that aims to reduce the frequency and sever-
ity of HAE attacks. This is likely to have a positive
impact on HAE patients’ ability to live a normal life
while also reducing the burden that HAE has on soci-
ety.
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14. Craig T, Aygören-Pürsün EA, Bork K, et al. WAO guideline for
the management of hereditary angioedema. World Allergy Or-
gan J 5:182–199, 2012.

15. Cicardi M, Bork K, Caballero T, et al. Evidence-based recommen-
dations for the therapeutic management of angioedema owing to
hereditary C1 inhibitor deficiency: Consensus report of an Inter-
national Working Group. Allergy 67:147–157, 2012.

16. Craig T, Riedl M, Dykewicz MS, et al. When is prophylaxis for
hereditary angioedema necessary? Ann Allergy Asthma Immu-
nol 102:366–372, 2009.

17. Bowen T, Cicardi M, Farkas H, et al. 2010 International consen-
sus algorithm for the diagnosis, therapy and management of
hereditary angioedema. Allergy Asthma Clin Immunol 6:24,
2010.

18. Kind P, Dolan P, Gudex C, et al. Variations in population health
status: Results from a United Kingdom national questionnaire
survey. BMJ 316:736–741, 1998.

19. Caballero T, Farkas H, Bouillet L, et al. International consensus
and practical guidelines on the gynecologic and obstetric man-
agement of female patients with hereditary angioedema caused
by C1 inhibitor deficiency. J Allergy Clin Immunol 129:308–320,
2012. e

190 March–April 2014, Vol. 35, No. 2

DO N
OT C

OPY



Copyright of Allergy & Asthma Proceedings is the property of OceanSide Publications Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articles for individual use.


