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Hereditary angioedema (HAE) is a rare genetic autosomal 
dominant disorder that manifests with episodes of cuta-
neous or submucosal oedema, most commonly affecting 
the skin, abdomen, and upper respiratory tract, occurring 
spontaneously or in response to minimal triggers (1, 2). 
Some of these episodes can be fatal if left untreated. Up 
to 50% of HAE patients experience at least one episode 
of potentially life-threatening, asphyxiating laryngeal 
oedema (3). HAE is often a result of C1-esterase inhibitor 
(C1-INH) deficiency, affecting the contact activation and 
complement systems and causing leakage of fluids from 
the circulation to tissues (4). Most HAE patients present 
with low C1-INH levels (HAE type 1, ≈85% of cases) or 
dysfunctional protein (HAE type 2, ≈15% of cases). In 
a small subset of HAE patients, the levels and function 
of C1-INH are normal (HAE-nC1-INH, < 1% of cases). 
Globally the prevalence of HAE type 1 and 2 (HAE-1/2) 
has been estimated to be between 1:50,000 and 1:100,000 
but the true prevalence is unknown (5). Ethnicity does 
not seem to influence the prevalence and HAE has been 
observed all around the world (5). HAE is often poorly 
recognised due to the rareness and nonspecific symptoms 
causing delays in diagnosis. Even if the time from symp-
tom onset to diagnosis has been improving, the diagnosis 
time in patients born between 1980 and 1990 was still 
over 1.4 years for half of the patients (6).

We investigated the incidence and prevalence of HAE-
1/2 in Finland, which has not been described before. 
Moreover, diagnoses of patients 5 years prior to HAE 
diagnosis were investigated to elucidate possible symp-
toms relevant for patient identification. 

METHODS
Patients with at least 2 recorded diagnoses for HAE-1/2 (D84.11, 
D84.12) were searched from the national secondary care register 
for health care maintained by the Finnish Institute for Health and 
Welfare. Incident patients were included from first diagnosis after 
1 January 2010, and all recorded diagnoses preceding the first HAE 
diagnosis were evaluated 5 years a priori. For prevalence, patients 
with an HAE diagnosis after 2005 until end of 2021 or death were 
included. Both incidence and prevalence were reported annually 
per 100,000 persons. 

RESULTS

In Finland, 103 new patients were diagnosed with HAE-
1/2 within the 10-year study period. The mean incidence 
of HAE-1/2 was 0.16/100,000, showing an annual varia-

bility between 0.07 and 0.22/100,000 (4 to 12 new cases 
annually), Fig. 1. The prevalence of HAE-1/2 patients 
increased over the follow-up time from 0.8 to 2.6/100,000 
persons, equalling 144 patients at the end of 2021.

The patient characteristics at diagnosis are described 
in Table I. Mean age at the time of diagnosis was 39 
years, with 22.5% diagnosed at ≤18 years, and 13.6% 
before or at the age of 12. Prior to the first HAE diagnosis, 
37% had a diagnosis of “adverse effects, not elsewhere 
classified” (incl. angioedema), followed by “exposure to 
unspecific factor” in 21%, “abdominal and pelvic pain” 
in 21%, diagnosis of “special examinations” in 18%, 
and “unspecific oedema” in 17% of patients (Table I). 

DISCUSSION

Our study investigated for the first time the incidence 
and prevalence of HAE-1/2 patients in Finland. The 
diagnosed HAE incidence has not been described accura-
tely in modern publications previously. In our study the 
incidence seemed quite stable, especially considering that 
HAE is a rare disease, and a few new patients (e.g. a new 
HAE family) have a big impact on the calculated annual 
incidence in a small country like Finland. Prevalence, 
however, increased notably over time. The prevalence of 
2.6 per 100,000 at the end of 2021 in Finland is higher 
than the 1.5 per 100,000 that has been observed in the 
other Nordic countries including Sweden, Denmark, and 
Norway (7–10), and the prevalence observed in other 
European countries including Italy (1.51 per 100,000) 
and Greece (1.07 per 100,000) (7). Founder effect and 
past genetic isolation of Finnish people may explain the 

Fig. 1. Annual incidence (black line) and prevalence (grey bar) of 
HAE-1/2 in 2010–2021 in Finland per 100,000 persons.
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higher prevalence we observed, but also differences in 
study designs as well as the years covered by different 
studies, as patient identification (including genetic tes-
ting) has been improving over time (6). The results are 
nevertheless in line with the higher end of the global 
prevalence estimates of 1:50,000–1:100,000 (5). 

The rise in yearly prevalence is likely a combination of 
stable incidence and decreased mortality, e.g. due to more 
effective HAE treatment options (1). Increasing disease 
awareness and diagnostic testing may also be reflected in 
the increased prevalence. Before the first HAE diagnosis, 
patients most commonly had unspecific diagnoses related 
to oedema and pain, which may be associated with an 
oedemic response to minimal external triggers. Of note, 
37% had a diagnosis of angioedema before the first HAE 
diagnosis, 17% a diagnosis of oedema, whereas 6% had 
been diagnosed with urticaria, suggesting misdiagnosed 
HAE or unrelated urticaria. The diagnoses preceding 
the first HAE diagnosis highlight the diffuse variety of 
symptoms related to HAE, and they differ substantially 
from what typically has been seen in dermatological 
patients with similar age distribution; only asthma was 
shared as a co-diagnosis between our study and studies 
evaluating comorbidities in alopecia areata and hyper-
hidrosis (11, 12). Even if direct comparisons cannot be 
made, the list of prior diagnoses poses a starting point 
for possible patient identification that can be confirmed 
by laboratory tests.

In our registry study we could not verify the cor-
rectness of the recorded diagnoses, but by excluding 
patients with only one HAE diagnosis we were able to 
minimize the risk of including patients with erroneous 
HAE diagnosis. Overall, Finnish healthcare registries 
are highly regarded and the accuracy of dermatological 
diagnoses in hospital registries has been shown in several 
studies (13–15).

To conclude, HAE-1/2 is a rare condition, with an 
increasing prevalence, and clinically special focus 

should be given to patients with oedema, especially if 
the causative factor remains elusive, to determine pos-
sible HAE diagnosis.
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Table I. Clinical characteristics of HAE-1/2 patients at diagnosis 
and their most common recorded diagnoses at secondary care 5 
years prior to first HAE-1/2 diagnosis

N 103

Age at diagnosis, mean (SD) 38.6 (23.0)
Under 12 years at diagnosis, n (%) 14 (13.6)
Age 12–18 years at diagnosis, n (%) 9 (8.7)
Females, n (%) 61 (59.2)
Diagnoses 5 years prior to HAE-1/2 diagnosis, n (%)
Adverse effects, not elsewhere classified incl. angioedema (T78)* 38 (37.0)
Exposure to unspecified factor (X59)* 21 (20.4)
Abdominal and pelvic pain (R10)* 21 (20.4)
Other special examinations and investigations of persons without 

complaint or reported diagnosis (Z01)*
19 (18.5)

Oedema, not elsewhere classified (R60)* 18 (17.5)
Other immunodeficiencies (D84)* 16 (15.5)
Medical observation and evaluation for suspected diseases and 

conditions (Z03)*
12 (11.7)

Urticaria (L50)* 6 (5.8)
Asthma (J45)* 6 (5.8)
Dorsalgia (M54)* 3 (2.9)

*The International Classification of Diseases (ICD)-10 codes in brackets
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