DIAGNOSING

Hereditary Angioedema:
A Challenging Diagnosis

Hereditary angioedema (HAE) is a rare disease typically caused by

a mutation in the gene for C1 esterase inhibitor (C1-INH). Deficiency
or dysfunction of C1-INH leads to overproduction of bradykinin,
which ultimately leads to subcutaneous and submucosal edema.

In another form of HAE, C1-INH levels are normal (HAE-nC1). In
these patients several mutations have been identified; however,
most patients have an unknown genetic cause’

There are 3 types of HAE'

Type | and Il can be diagnosed by measuring serum complement levels
including C4 and antigenic and functional levels of C1-INH'

HAE-nC1 is primarily a clinical diagnosis™:

Currently, there are believed to be at least 4 different genetic muta-
tions in HAE-nC1: FXII, plasminogen, angiopoietin-1, and kininogen 1

Currently, the only commercially available test is for HAE-FXI|?

In Europe, only 20% to 25% of patients with HAE-nC1 have an
FXII mutation. It is notable that HAE-FXII appears to be very rare
in the United States?

Clinical symptoms are more likely to start in adulthood for these
patients versus Type | and Type Il patients®
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Hereditary Angioedema
Lab Testing and Codes

If HAE is suspected, diagnostic testing can confirm
or rule out Type | and Il. Please refer to this as a guide
to order these tests.

Diagnostic workup in patients suspected to have HAE
may include*:

® Serum C4 levels
® C1-INH antigenic level concentration
® C1-INH antigenic function

® Ciq levels

If C1 inhibitor complement tests are negative but clinical
symptoms strongly indicate HAE, a diagnosis of HAE-nC1
can be considered.

In patients suspected to have HAE-nC1, diagnosis requires
evaluation of®:

® A history of recurrent angioedema in the absence of concomitant
urticaria or use of a medication known to cause angioedema

® Documented normal or near-normal C4, C1-INH antigen,
and C1-INH function

® One of the following:
- A demonstrated F12 mutation associated with the disease
- A positive family history of angioedema*

- Documented evidence of lack of efficacy of chronic
high-dose antihistamine therapy’

*Positive family history is not a requirement, as de novo mutations are possible.

fCetirizine at 40 mg/d or the equivalent for at least 1 month and an interval expected
to be associated with 3 or more attacks of angioedema.

Because HAE is a highly heterogeneous genetic disease
and mutations that have not been previously identified
are possible, a negative test result cannot be used to
exclude the diagnosis.
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HAE should be suspected in patients who present
with some of the following':
Recurrent angioedema attacks
A positive family history (present in ~75% of patients with HAE)*
Onset of symptoms in childhood/adolescence*
Recurrent and painful abdominal symptoms
Occurrence of upper airway edema
Presence of prodromal signs or symptoms before swellings
Absence of urticaria (wheals)
Failure to respond to antihistamines, glucocorticoids, or epinephrine

*These factors are more common for patients with suspected HAE Type 1 and 2,
compared to HAEn-C1.

I Misdiagnosis of HAE is common—as many as 66% of patients
are misdiagnosed as per a 2016 study of 663 HAE patients’

Incorrect diagnosis may include:
Allergic®
Gastrointestinal®
Appendicitis, irritable bowel syndrome, recurrent pancreatitis
Psychosomatic™

In a 2015 survey of 143 HAE patients, nearly half reported a
delay of 210 years between initial symptoms and diagnosis™

Swelling due to HAE does not respond to antihistamines,
glucocorticoids, or epinephrine’

Below are a series of images showing the impact of HAE
swells on several patients

Without swelling

During swelling

Facial, hand, and abdominal swelling during an HAE attack.
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