o}% VIRANT
DIAGNOSTICS
ANGIOEDEMA TESTING PATIENT FAQ

CLIA Certified and CAP Accredited Laboratory

Not all swelling is an allergic reaction

Angioedema is swelling that occurs beneath the skin or in the lining of the mouth, throat, stomach, intestines, or
other tissues. Many people think of swelling as an allergic reaction. Some angioedema is related to histamine
or mast cell activation and may improve with antihistamines, corticosteroids, epinephrine, or allergy-directed
care. Other angioedema is driven by bradykinin, a small protein fragment that can increase blood vessel
leakage and cause swelling.

Hereditary angioedema, often called HAE, is a rare genetic condition and a key form of bradykinin-mediated
angioedema. Because HAE can cause painful abdominal attacks and, rarely, life-threatening throat or airway
swelling, accurate diagnosis matters. Testing may include complement biomarkers, C1-inhibitor protein and
function testing, bradykinin pathway biomarker testing, and hereditary angioedema genetic testing.

This FAQ explains how these tests work together. It is for general education and does not replace medical
advice. If you have tongue, throat, voice, or breathing symptoms, seek emergency medical care.

What is angioedema?

Angioedema is temporary swelling caused by fluid leaking from small blood vessels into nearby tissues. It can
involve the face, lips, eyelids, tongue, throat, hands, feet, genitals, stomach, or intestines. Attacks may last
hours to days and may recur.

The cause of angioedema affects both testing and treatment. Broadly, swelling may be:

e Mast cell or histamine mediated: Often associated with itching, hives, flushing, allergy triggers, or response to
allergy medicines.

e Bradykinin mediated: Often occurs without hives, may last longer, may involve severe abdominal pain or airway
swelling, and often does not respond well to antihistamines, corticosteroids, or epinephrine.

Your healthcare provider will use your history, physical examination, family history, medication history, and
laboratory results to determine which pathway is most likely.

What is hereditary angioedema?

Hereditary angioedema is a group of rare inherited conditions that cause recurrent swelling attacks. In many
patients, HAE is caused by a low amount or reduced function of C1-inhibitor, a regulatory protein that helps
control the complement and contact systems. When C1-inhibitor is missing or not working properly, the contact
system can generate excess bradykinin, leading to swelling.

Some patients have HAE symptoms even though C1-inhibitor amount and function are normal. This is often
called HAE with normal C1-inhibitor, or HAE-nC1INH. In some families, this form is linked to variants in genes
involved in the bradykinin, coagulation, vascular, or contact system pathways.

Who may need angioedema testing?
Your healthcare provider may consider angioedema testing if you have:

Recurrent swelling without hives or itching.

Swelling of the lips, face, tongue, throat, hands, feet, genitals, or abdomen.

Unexplained severe abdominal pain, vomiting, or swelling episodes that come and go.
Swelling that does not respond as expected to antihistamines, corticosteroids, or epinephrine.
A personal or family history of hereditary angioedema.
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e Symptoms triggered by dental work, procedures, trauma, stress, infection, estrogen exposure, or certain
medications.

e Previous complement results that were low, borderline, inconsistent, or difficult to interpret.

Testing should be ordered and interpreted by a healthcare provider familiar with your symptoms and medical

history.

What are complement biomarkers?

A biomarker is a measurable sign in blood or another specimen that may help support a diagnosis or guide
care. In hereditary angioedema, commonly used biomarkers include:

C4

C4 is a complement protein. In HAE due to C1-inhibitor deficiency, C4 is often low, including between attacks.
However, a normal C4 result does not always rule out HAE. If symptoms strongly suggest HAE, your provider
may repeat testing, test during an attack, or order additional studies.

C1-inhibitor antigen

This test measures how much C1-inhibitor protein is present. A low amount may support HAE type | or acquired
C1-inhibitor deficiency. Your provider will interpret the result with C1-inhibitor function, C4, C1q, age at symptom
onset, family history, and clinical pattern.

C1-inhibitor function

This test measures whether the C1-inhibitor works properly. C1-inhibitor function may be low when the amount
of protein is low, or it may be low even when the amount of protein appears normal. Reduced function can
support HAE type Il

C1q

C1q may help your provider evaluate whether C1-inhibitor deficiency is hereditary or acquired. Acquired
C1-inhibitor deficiency is more often considered when symptoms begin later in life, when there is no family
history, or when C1q is low.

What is bradykinin?

Bradykinin is a short-lived molecule made through the contact system. It can cause blood vessels to become
leaky, which allows fluid to move into tissues and produce swelling. Bradykinin is central to the swelling
pathway in many forms of HAE and in some medication-related or nonhistaminergic angioedema.

Bradykinin is different from histamine. That is why bradykinin-mediated angioedema often does not respond to
the same treatments used for common allergic swelling.

What is bradykinin pathway testing?

Bradykinin pathway testing is specialized laboratory testing designed to support evaluation of
bradykinin-mediated angioedema. Virant's current angioedema testing information includes a Bradykinin
Comprehensive Panel, genetic testing, and chromogenic C1-inhibitor function testing as part of its angioedema
test menu.

Because bradykinin breaks down quickly, measuring it requires careful specimen handling and a specialized
method. Some approaches use liquid chromatography-tandem mass spectrometry, often called LC-MS/MS, to
measure bradykinin or related pathway activity under controlled laboratory conditions.

Bradykinin pathway testing may be especially helpful when:

e Symptoms suggest bradykinin-mediated angioedema.
e C4 and C1-inhibitor results are normal, borderline, or inconsistent.
e The clinical picture is difficult to distinguish from mast cell-mediated angioedema.
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e The provider is evaluating HAE with normal C1-inhibitor or other forms of recurrent nonhistaminergic

angioedema.

Bradykinin pathway testing is not a stand-alone diagnosis and is not an emergency test. Results must be
interpreted with symptoms, timing, medications, family history, complement testing, genetic testing, and other

clinical information.

What is hereditary angioedema genetic testing?

Genetic testing looks for DNA variants in genes associated with HAE and related angioedema disorders.
Genetic testing may help confirm a diagnosis, support evaluation when complement tests are normal, clarify the

specific HAE subtype, or identify family members who may also be at risk.

Common genetic testing approaches include:

Genetic test type When it may be useful

SERPING1 testing

HAE with normal C1-inhibitor testing

Targeted family variant testing

Broader angioedema or complement
panels

Whole exome sequencing

Sequencing and deletion/duplication
analysis of SERPING1

F12, PLG, ANGPT1, KNG1, MYOF,
HS3ST6 and other genes as available

A known familial variant

Multiple genes involved in complement,

coagulation, contact, and related pathways

Protein-coding regions of many genes

Suspected HAE due to C1-inhibitor
deficiency or known SERPING1 variant in
the family.

Recurrent angioedema with normal
C1-inhibitor quantity and function,
especially with family history or
estrogen-associated attacks.

Testing relatives when a disease-related
variant has already been identified in the
family.

Complex cases, overlapping symptoms,
unusual lab results, or provider-directed
evaluation for related disorders.
Selected cases when a broader genetic
evaluation is appropriate and clinical
information is available.

A negative genetic test does not rule out all forms of HAE or bradykinin-mediated angioedema. Some
disease-causing variants may not be detectable by a particular method, may occur in genes not included on a

panel, or may not yet be known.

What can genetic test results show?

| Resulttype | Generalmeaning _______________| Whatmay happen next
Positive A variant was found that is known or Your provider may use the result to

Negative

Variant of uncertain significance

Unexpected or secondary information

strongly suspected to be related to HAE or
another angioedema disorder.

No reportable variant was identified in the
genes or regions tested.

A DNA change was found, but current
evidence is not enough to know whether it
causes disease.

Testing may occasionally identify
information not directly related to the
original question.

How do these tests work together?

Your provider may use a stepwise approach:

support diagnosis, treatment planning, and
family testing. Genetic counseling may be
recommended.

HAE may still be possible depending on
symptoms and other results. Your provider
may consider biomarker testing, repeat
testing, broader testing, or specialist
referral.

The result should not be used alone to
make major care decisions. Family testing,
updated interpretation, or additional clinical
evaluation may be recommended.

Your provider or genetic counselor can
explain what was found and what it may
mean for you and your family.
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1. Clinical review: Symptoms, attack location, duration, triggers, hives/itching, medication response, family history,
and prior lab results are reviewed.

2. Complement testing: C4, C1-inhibitor antigen, C1-inhibitor function, and sometimes C1q are used to evaluate
HAE due to C1-inhibitor deficiency and acquired C1-inhibitor deficiency.

3. Bradykinin pathway testing: Specialized biomarker testing may support evaluation when bradykinin-mediated
angioedema is suspected, especially when standard tests are unclear.

4. Genetic testing: Gene testing may confirm inherited disease, evaluate HAE with normal C1-inhibitor, or support
family testing.

5. Follow-up: Your healthcare provider reviews the results with you and decides whether additional testing, referral,
treatment planning, or family evaluation is appropriate.

Frequently asked questions

Is hereditary angioedema an allergy?

No. HAE is not a typical allergy. It is usually bradykinin mediated, not histamine mediated. This is why standard
allergy medicines may not work for HAE attacks.

Can HAE be dangerous?

Yes. Swelling of the throat, tongue, voice box, or airway can be life-threatening. If you have trouble breathing,
throat tightness, voice changes, tongue swelling, or rapidly worsening symptoms, seek emergency care
immediately.

Can | have HAE if | do not have hives?

Yes. HAE often causes swelling without hives or itching. Hives may point toward mast cell or
histamine-mediated angioedema, but your provider will interpret the full clinical picture.

Can | have HAE if my C4 is normal?

Sometimes. C4 is a helpful screening biomarker, but no single blood test rules out HAE in every situation. If
symptoms are strongly suggestive, your provider may order C1-inhibitor function testing, repeat testing during
an attack, bradykinin pathway testing, genetic testing, or specialist evaluation.

What is the difference between HAE type | and type II?

In HAE type I, the amount of C1-inhibitor protein is low. In HAE type II, the amount may be normal or high, but
the protein does not work properly. Both are often related to variants in the SERPING1 gene and both can lead
to bradykinin-mediated swelling.

What is HAE with a normal C1-inhibitor?

HAE with normal C1-inhibitor means the patient has recurrent angioedema and normal C1-inhibitor amount and
function. Some cases are linked to variants in genes such as F12, PLG, ANGPT1, KNG1, MYOF, and HS3ST6.
In other cases, no known disease-related variant is found. Diagnosis should be made by an experienced
clinician using symptoms, family history, lab results, and response patterns.

What is acquired C1-inhibitor deficiency?

Acquired C1-inhibitor deficiency can look similar to hereditary angioedema but is not inherited in the same way.
It is more often considered when symptoms begin later in life or when C1q is low. Your provider may order
additional testing to look for associated conditions.

Can bradykinin testing diagnose HAE by itself?

No. Bradykinin testing can provide useful pathway information in selected patients, but it should be interpreted
with the medical history, complement testing, genetic testing, timing of symptoms, medications, and other
findings.
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Should my family members be tested?

If you have a confirmed diagnosis of hereditary angioedema or a disease-related genetic variant, close relatives
may want to discuss testing with their healthcare provider or a genetic counselor. Family testing can help
identify relatives who may be at risk, including relatives with mild or no symptoms.

How long does testing take?

Turnaround time depends on the tests ordered, specimen requirements, and whether all forms and clinical
information were received. Complement, bradykinin pathway, and genetic tests may have different timelines.
Your provider or Virant Diagnostics can confirm current turnaround time for the specific test ordered.

How do | receive results?

Virant Diagnostics reports results to the ordering healthcare provider. Your provider will review the results with
you and explain what they mean for your care.

Will insurance cover testing?

Coverage varies by insurance plan and test type. When applicable, Virant Diagnostics may submit a benefits
request or prior authorization request. Patients should be informed about available coverage information,
possible out-of-pocket costs, denials, appeals, deductibles, and self-pay options whenever possible before
testing proceeds.

Are my genetic results private?

Genetic test results are part of your confidential medical record. Results are released to the ordering healthcare
provider and to others only as authorized by you or as permitted or required by law. Federal and state laws may
provide protections related to genetic information. Your healthcare provider or genetic counselor can discuss
privacy protections and limitations.
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