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Clinical Communications
Pediatricians diagnosed few patients
with childhood-presented hereditary
angioedema: Icatibant Outcome Survey
findings

Anete S. Grumach, MD, PhDa,
Hilary J. Longhurst, MD, PhDb,*, Werner Aberer, MDc,
Laurence Bouillet, MD, PhDd, Teresa Caballero, MD, PhDe,
Anette Bygum, MD, PhDf, Andrea Zanichelli, MDg,
Jaco Botha, PhDh, Irmgard Andresen, MDh, and
Marcus Maurer, MDi; on behalf of the Icatibant Outcome
Survey investigators

Clinical Implications
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� Although symptoms of hereditary angioedema with
C1 inhibitor deficiency or dysfunction usually present
in childhood, pediatricians are responsible for few
diagnoses.

� Most patients included in this study were diagnosed
when adults by specialists, possibly reflective of multiple
or delayed referrals.
TO THE EDITOR:

The diagnosis of hereditary angioedema (HAE) due to C1
inhibitor deficiency or dysfunction (type I or type II; C1-INH-
HAE), a rare genetic disease affecting approximately 1.5 in
100,000 individuals worldwide, can prove challenging owing to
nonspecific signs and symptoms that overlap with other, more
common conditions.1,2 Misdiagnosis and long delays to diag-
nosis are common, resulting in use of ineffective therapies and
delayed initiation of appropriate therapy, which can negatively
impact patients.3,4 However, there is currently limited under-
standing of the causes of diagnostic delays. Here, we used
data from the Icatibant Outcome Survey (IOS) database to
determine the physician specialties involved in the diagnosis of
LE I. Age at diagnosis and delay in diagnosis by physician type

sician type n Age at dia

cialist 395 2

llergist* 139 2

linical immunologist* 86 2

ermatologist* 76 2

ternist* 26 2

AE specialist* 18 1

ediatrician* 12

ediatrician-immunologist* 10 1

pital (nonemergency) physicians 76 2

eral practitioners 18 1

hospital physicians 8 1

pital (emergency) physicians 4 2

nts may have been diagnosed by multiple physicians.
cialties that attributed to more than 2% of total diagnoses are included.

8

C1-INH-HAE, and whether the diagnosing physician type
affects the length of diagnostic delay.

The IOS is an ongoing, international, multicenter, prospec-
tive, observational study designed to monitor the safety and
effectiveness of icatibant (NCT01034969). Initiated in July
2009 by Shire (Zug, Switzerland), IOS is active in 12 countries
(Austria, Brazil, Denmark, the Czech Republic, France, Ger-
many, Greece, Israel, Italy, Spain, Sweden, and the United
Kingdom) as of January 2017. Patient data are collected via an
electronic case report form at the time of enrollment and at
follow-up visits.5 All patients provide written informed consent
to participate in the registry. Each IOS site operates in accor-
dance with its local ethics committee and/or health authority
and adheres to the Declaration of Helsinki and the Interna-
tional Conference on Harmonisation Good Clinical Practice
guidelines.

As of January 2017, a total of 685 patients enrolled in IOS
had confirmed C1-INH-HAE (type I or II) and were included in
this analysis. Patients had an overall median (interquartile range
[IQR]) age at onset of symptoms of 12.0 (5.0-18.0) years. Most
(630 [93.8%]) were white (n ¼ 672; missing data: n ¼ 13),
female (401 [58.5%]), and had a family history of C1-INH-
HAE (501 [73.1%]). Overall, median (IQR) age at diagnosis was
21.0 (13.2-33.8) years (n ¼ 639) and median delay in diagnosis
from first symptoms was 6.4 (0.4-17.7) years (n ¼ 576). Data on
the specialization of the physician(s) who diagnosed C1-INH-
HAE were available for 471 patients. Of these, most received a
diagnosis from a specialist physician (395 of 471 [83.9%]),
predominantly allergists (139 of 395 [35.2%]), clinical immu-
nologists (86 of 395 [21.8%]), and dermatologists (76 of 395
[19.2%]). Pediatricians and pediatrician-immunologists diag-
nosed only 12 of 395 (3.0%) and 10 of 395 (2.5%) patients,
respectively. Of the nonspecialist physicians, nonemergency
hospital physicians were responsible for 76 of 471 (16.1%)
diagnoses, general practitioners for 18 of 471 (3.8%),
nonhospital physicians for 8 of 471 (1.7%), and emergency
physicians for 4 of 471 (0.8%) diagnoses. In some cases, multiple
physicians were responsible for diagnosing a single patient and so
patients could be included in multiple categories.
gnosis (y), median (IQR) Delay in diagnosis (y), median (IQR)

1.6 (13.5-34.5) 8.2 (0.5-19.8)

2.9 (14.1-36.0) 7.0 (0.4-18.4)

1.5 (13.6-35.4) 12.0 (0.5-21.0)

3.5 (18.1-34.8) 9.3 (2.1-19.2)

4.4 (10.1-32.6) 10.3 (1.8-21.9)

7.5 (11.5-36.5) 7.6 (0.5-18.2)

9.9 (5.3-11.5) 1.1 (0.0-3.5)

9.3 (5.4-43.1) 9.6 (4.5-28.8)

1.8 (14.8-32.6) 7.8 (0.5-21.1)

8.3 (11.9-33.8) 4.3 (�0.1-20.7)

7.7 (7.9-30.1) 0.5 (0.0-17.5)

0.1 (11.6-28.2) 7.3 (4.1-17.7)
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We next evaluated the impact of the diagnosing physician on
age at diagnosis and delay in diagnosis. For patients diagnosed by
a specialist (n ¼ 395), the median (IQR) age at diagnosis was
21.6 (13.5-34.5) years, with a median (IQR) delay in diagnosis
of 8.2 (0.5-19.8) years. Findings were similar for hospital phy-
sicians, both emergency and nonemergency. Shorter delays in
diagnosis were reported for patients diagnosed by nonhospital-
based physicians (0.5 years, n ¼ 8), pediatricians (1.1 years,
n ¼ 12), and general practitioners (4.3 years, n ¼ 18; Table I).

These findings indicate that, despite the onset of first symp-
toms of C1-INH-HAE in childhood or adolescence, most pa-
tients are diagnosed as adults. This is in agreement with the long
delays in diagnosis experienced by patients in this and other
studies.3,6-8 Here, we found that pediatricians were responsible
for some of the shortest delays in diagnosis reported in this study,
but made few diagnoses, suggesting that this group may prefer-
entially refer patients to specialists for diagnosis. Consequently,
longer delays in diagnosis attributed to specialists may be because
of referral later in the patient’s diagnostic journey. Notably, HAE
specialists made only approximately 4% of C1-INH-HAE
diagnoses, with a median (IQR) delay in diagnosis of 7.6
(0.5-18.2) years, potentially owing to patients being referred after
diagnosis had been made, to ensure diagnosed patients receive
specialist management and care.

Perhaps unsurprisingly, we found that patients with a family
history of C1-INH-HAE had a shorter median delay in diagnosis
than those without a family history, irrespective of the diagnosing
physician type (5.4 [0.1-17.6]; n ¼ 419 vs 8.4 [2.5-17.3] years;
n ¼ 79, P ¼ .0411). A known family history was associated with
markedly shorter diagnostic delays compared with patients with
no or unknown family history, particularly for those diagnosed
by allergists (5.38 vs 15.46 years, respectively), dermatologists
(8.05 vs 11.75 years), or pediatricians (0.79 vs 7.05 years).
Although these findings may be reflective of greater disease
awareness when presented with the symptomatic patient, a more
rapid referral to the diagnosing specialist may also play a role.

Although data from registries such as IOS provide a valuable
source of real-world information, the voluntary nature of
participation presents a number of limitations, including missing
or incomplete data and potential selection bias. Icatibant
Outcome Survey was designed to monitor the safety and effec-
tiveness of icatibant, which, at the time of this analysis, was
licensed to treat acute attacks only in adults with HAE but not
in children or adolescents; therefore, patients enrolling into
IOS were exclusively adults. As a result, retrospective data on
patients’ diagnostic pathway through childhood may be subject
to recall bias. More recently, since September 2017, icatibant has
been licensed for symptomatic treatment of acute attacks in
adults, adolescents, and children 2 years or older with C1-INH-
HAE, so future analyses, including high-quality data on the
diagnostic pathway, may be possible. Furthermore, patients
included in this analysis originated from multiple countries, with
different health systems and protocols for referral. Therefore, it is
not clear whether these findings can be generalized between
countries.

Our results demonstrate that although symptoms of C1-INH-
HAE present in childhood or adolescence, pediatricians currently
diagnose few patients. Increasing the awareness of C1-INH-HAE
symptoms among pediatricians could shorten the delay in diag-
nosis experienced by patients through prompt referral to disease
specialists or increases in the frequency of pediatrician-led
diagnoses.
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