Patient Oriented Problem Solving (POPS) Case Report

Cl-esterase inhibitor autoantibodies in a patient with acute
tongue swelling
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ABSTRACT

Angioedema occurs when there is fluid leakage into the deep dermis of the skin and underlying subcutaneous tissues. Affected
individuals usually present with swelling of the face or extremities. Acquired angioedema is an uncommon but potentially
life-threatening disease in the older adult population. After the individual is cleared of the initial danger period, a thorough
workup for an underlying etiology must be done. We report a 62-year-old male presenting with significant tongue swelling who
was diagnosed with acquired angioedema. He had autoantibodies to C1 esterase inhibitor and was subsequently diagnosed with
a lymphoma. Angioedema should be recognized by clinicians as a potential presentation of a more ominous malignancy.

(Allergy Asthma Proc 28:93-96, 2007; doi: 10.2500/aap.2007.28.2973)
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CASE PRESENTATION

History of Present Illness

62-year-old Caucasian man presented to the Al-

lergy and Immunology Clinic with a history of
sudden-onset, isolated tongue swelling. This was the first
swelling episode he had ever experienced. There were no
stressful preceding events or recent changes in medica-
tions. He was rushed to the emergency room because of
impending airway obstruction and received a dose of
intramuscular epinephrine. He received no other sup-
portive medications. The tongue swelling gradually
abated over the next few hours and he was discharged
without further medical interventions. The patient pre-
sented to our clinic 1 month later for evaluation; he had
not experienced any further swelling episodes aside from
this isolated incident. Review of systems was unremark-
able. For several years, the patient has been taking niacin
for elevated serum cholesterol as well as aspirin, and he
has had no adverse reactions to either medication. There
is no family history of angioedema (AE).

Physical Examination

The patient was afebrile with stable vital signs. His
physical examination was unremarkable with no evi-
dence of tongue swelling or skin abnormalities.
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Laboratory and Other Diagnostic Findings

No laboratory studies, including complement test-
ing, were done during the tongue swelling episode.
Laboratory studies, although asymptomatic, showed a
normal complete blood count with no eosinophilia.
Sedimentation rate was elevated at 64 mm/hour (nor-
mal range, 0-10 mm/hour). Complement studies
showed a C4 of <10 mg/dL (normal range, 12-34
mg/dL) and CH50 was <60 complement activity en-
zyme (CAE) units (normal range, above 60 CAE units).
Cl esterase inhibitor (C1-INH) quantity was <4
mg/dL (normal, 11-25 mg/dL), and C1-INH function
was 3% (normal, =68%). C1q was normal at 6.6 mg/
dL. Antinuclear antibody, rheumatoid factor, and thy-
roid autoantibodies were negative. Urinalysis was un-
remarkable. Serum immune protein electrophoresis
showed faint monoclonal IgM k-protein.

Bone marrow biopsy showed atypical lymphoid ag-
gregates but no monoclonality or evidence of lym-
phoma. Follow-up serum and urine immunofixation
showed increased presence of monoclonal IgM k-pro-
tein. CT scan of the chest, abdomen, and pelvis showed
slightly enlarged retroperitoneal lymph nodes, and he
was given a preliminary diagnosis of a very low-grade
lymphoproliferative disease.

Clinical Course

The patient was diagnosed with acquired AE (AAE)
and was started on danazol with close follow-up.
There were no further AE attacks. His complement
studies, including C1-INH quantity and function as
well as C4 levels, normalized after 8 months of ther-
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apy. The patient continued on danazol without com-
plications. Approximately 18 months after the tongue
swelling incident, the patient was diagnosed with a
lymphoma.

QUESTIONS

What Is the Differential Diagnosis?

In order of least likely to most likely, the differential
diagnosis includes:

1. Gleich syndrome

2. Allergic AE secondary to food or medications

3. Angiotensin-converting enzyme (ACE) inhibitor or

angiotensin receptor blocker (ARB)-associated AE

Physical AE: pressure AE or vibratory AE

5. AE secondary to infection: bacterial, fungal, viral,
or helminthic

6. Systemic illness: collagen vascular disease or ma-
lignancy

7. Chronic idiopathic AE

Hereditary AE (HAE)

9. AAE

-

®

What Additional Laboratory Data or Investigations
Would Be Helpful in Arriving at a Diagnosis in
This Patient?

Additional laboratory data regarding autoantibody
to C1-INH would be helpful in diagnosing this patient.

DISCUSSION

AE develops secondary to fluid leakage into the deep
dermis and subcutaneous tissues. It was first described
in 1876 by John Laws Milton as “giant urticaria.”’
Urticaria also is caused by fluid leakage but only into
the superficial dermis. AE most commonly affects the
extremities, lips, tongue, eyelids, and the genitalia; le-
sions are nonpitting. Approximately 10% of Americans
develop isolated AE with no associated urticaria.

Gleich syndrome (episodic AE with eosinophils)® is a
rare but benign condition involving recurrent AE as-
sociated with peripheral blood and/or tissue eosino-
philia. Attacks vary in length and frequency and occa-
sionally may be associated with urticaria and fever.

IgE-mediated allergic reactions to foods and drugs is
the most common cause of acute urticaria and/or AE.
However, our patient’s clinical and laboratory histories
did not suggest these possible causes of AE.

AE also can develop during ACE inhibitor therapy,
even occurring months after initiating medication.
Symptoms likely occur secondary to increased brady-
kinin and its metabolites, which are normally metabo-
lized by ACE. Increased bradykinin leads to vasodila-
tion and fluid extravasation into the interstitial space.
There have been scattered cases of AE associated with
ARB use®; the exact mechanism is unknown. Neverthe-
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less, most patients who develop AE with ACE inhibi-
tors have safely switched to ARBs with no further
attacks.*

Patients with physical AE develop symptoms after
an environmental trigger. Pressure-induced AE can
develop 4-6 hours after a pressure stimulus to the
affected area. Vibratory AE can be inherited in an
autosomal dominant pattern® and symptoms occur
within minutes after a vibratory stimulus. Infections
including hepatitis and helminths also have been asso-
ciated with AE. Our patient had no clinical history or
laboratory studies suggesting a physical trigger or in-
fection.

AE also can be an associated symptom of an under-
lying systemic illness such as collagen vascular disease
or malignancy. Chronic idiopathic AE is diagnosed
after an individual has had >6 weeks of recurrent
symptoms and all other possible diagnoses have been
ruled out.

Our patient’s history and abnormal complement
studies were more consistent with HAE or AAE. HAE
is an autosomal dominant disease caused by a defec-
tive C1 esterase inhibitor enzyme (C1-INH). The prev-
alence of the disease is ~1 in 50,000 with no ethnic or
gender predominance.® Affected patients usually
present with AE in childhood. The frequency of AE
bouts in HAE patients can be variable throughout an
individual’s life and does not correlate with laboratory
findings. C1-INH controls activation of the comple-
ment system by limiting the autoactivation of the C1
component. The enzyme also controls contact phase
activation by inhibiting kallikrein, the protease in-
volved in bradykinin release. Approximately 85% of
HAE patients have low levels of C1-INH and are con-
sidered to have type I HAE.” Although there is one
functional gene, plasma levels of C1-INH are usually
5-30% of normal, likely because of increased catabo-
lism of the enzyme.® The remaining 15% have the type
II variant and have normal to high C1-INH levels, but
the enzyme is dysfunctional. Patients with HAE I and
II have uncontrolled complement system activation;
laboratory studies show low C4, low C2, and decreased
C1-INH levels and/or activity. Recently, another pre-
sentation of HAE not associated with the C1-INH mu-
tation has been described and is believed to be estrogen
dependent. These patients had normal C4 as well as
normal C1-INH levels and function.®'® All cases have
been in female patients with a dominant mode of in-
heritance. Our patient did not appear to have HAE
because he had no family history of AE and his initial
presentation occurred in adulthood.

Approximately 4.4% of patients with nonallergic AE
are diagnosed with AAE." Patients with AAE are clin-
ically similar to patients with HAE, but there is no
family history of AE. Initial presentation usually occurs
during the fourth decade of life or later, as in our
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patient. AE results from excessive catabolism of C1-
INH and subsequent hyperactivation of the classic
complement pathway. Therefore, patients are classi-
cally described as having not only low C1-INH and C4
levels but also decreased Clq levels. AAE often is
classified into two types; type I is associated with B-cell
lymphoproliferative disease and type II is rarely asso-
ciated with an autoimmune disorder. Lymphoprolif-
erative diseases include multiple myeloma,'* Walden-
strom macroglobulinemia,'® gastric carcinoma,'* and
B-cell lymphoma.'®> Neoplastic lymphatic tissues con-
sume C1-INH'® and/or classic pathway components,'”
leading to enzyme deficiency and more bradykinin
release. Autoimmune processes include Churg-Strauss
vasculitis'® and systemic lupus erythematosus.'” These
patients produce autoantibodies to C1-INH,*® enhanc-
ing immune-mediated cleavage of the enzyme and
thereby inactivating it. The differentiation between the
two AAE types may not be so clear, however; patients
with lymphoproliferative disease and AAE also can
develop CI1-INH autoantibodies. Final diagnoses
ranged from monoclonal gammopathy of unknown
significance to B-cell lymphoma.*!

Our patient’s free C1-INH IgG autoantibody level
was elevated at 70.8 (normal range, <14.3). However,
his C1q was in the normal range. Cicardi et al. reported
that 5 of 23 AAE patients who developed lymphopro-
liferative disease had normal C1q levels.”* Hence, some
patients with AAE associated with lymphoprolifera-
tive disease also have normal Clq.

Initial laboratory workup for AE includes a C1-INH
level and function as well as a C4 level. If low, then Clq
should be ordered to distinguish between hereditary or
acquired C1-INH deficiency. However, Clq levels are
not always depressed in AAE, so history and physical
examination should help determine the final diagnosis.
If autoimmune disease is suspected, then an ANA,
rheumatoid factor, and sedimentation rate should be
ordered. If AAE is suspected, then workup for an
underlying malignancy should be pursued. This in-
cludes immunophenotyping of peripheral blood lym-
phocytes for circulating malignant B cells; serum pro-
tein electrophoresis and immunoelectrophoresis for
underlying dysproteinemia; and CT of the chest, abdo-
men, and pelvis. Bone marrow biopsy is also helpful.

Treatment for acute AE of the larynx, pharynx, and
tongue should be approached as life-threatening emer-
gencies. If airway obstruction is suspected, then emer-
gency procedures include epinephrine and intubation.
However, commonly used agents for airway edema
such as epinephrine as well as glucocorticoids and
antihistamines have not been effective in treating C1-
INH-deficient patients because the underlying patho-
genesis is not histamine-mediated. More effectively,
C1-INH concentrate can treat acute HAE and AAE
attacks. C1-INH preparations are currently unavailable
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in the United States, but preliminary studies investi-
gating its effectiveness are promising. Sixty-nine per-
cent of attacks abated within 30 minutes of infusion,
and 95% of attacks were relieved within 4 hours."' In
AAE, higher doses of C1-INH may be required because
of the rapid catabolism of C1-INH that characterizes
AAE.

Fresh frozen plasma (FFP) is widely used in the
United States for treatment of acute AE attacks and as
short-term prophylaxis before surgery because it con-
tains complement components.”**> However, there is
concern that administration of additional complement
proteins in FFP can also exacerbate AE attacks.”® There
is also a risk of urticaria, anaphylactic shock, hemoly-
sis, and infectious agent transmission during an FFP
infusion. For abdominal pain during attacks, spasmo-
lytics such as butylscopolamine may be used.'!

Long-term prophylaxis is indicated for patients who
have more than one disabling attack a month."" These
agents include attenuated androgens and antifibrino-
lytics. Danazol and stanozolol are attenuated andro-
gens that increase hepatic synthesis of C1-INH. Long-
term administration may be associated with weight
gain, virilization in women, hemorrhagic cystitis, hepa-
toxicity, hepatic adenocarcinomas, and liver cell carci-
nomas. Hepatic studies should be followed while pa-
tients are on attenuated androgens; liver ultrasounds
may be more sensitive than changes in aminotransami-
nase levels for early diagnosis of liver tumors.

Patients with AAE may benefit more from long-term
treatment with antifibrinolytic agents, such as tranex-
amic acid, which act by inhibiting plasminogen activa-
tion. The production of plasmin also can facilitate the
release of bradykinin. Side effects of antifibrinolytics
include abdominal discomfort, diarrhea, and nausea.
g-aminocaproic acid is also used but adverse effects
including postural hypotension and weakness could be
more severe. There is a theoretical risk of increased
thrombosis in patients taking antifibrinolytics.

Other options are being investigated for treatment of
acute AAE attacks.!" The kallikrein inhibitor DX-88 has
a high affinity for kallikrein and therefore blocks the
release of bradykinin from high molecular weight
kininogen. Icatibant, a bradykinin antagonist, is a syn-
thetic bradykinin-like peptide with the same affinity
for bradykinin receptors. Finally, recombinant C1-INH
has been developed from the milk of transgenic
rabbits.

In autoantibody-mediated AAE, the underlying syn-
drome needs to be identified and treated for successful
control of symptoms. Immunosuppressive therapy
such as cyclophosphamide® and rituximab,® a chi-
meric monoclonal antibody that causes rapid and spe-
cific B-cell depletion in the peripheral blood,** have led
to complete and partial remissions. Nevertheless, the
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therapeutic or palliative effects of these options are still
unclear.

Final Diagnosis
The final diagnosis was AAE secondary to autoanti-

bodies to C1-INH associated with lymphoproliferative
disease.

SUMMARY

AAE is an uncommon but potentially life-threaten-
ing disease in the older adult population. After the
individual is cleared of the initial danger period, a
thorough workup for an underlying etiology must be
done. C1-INH autoantibody—producing lymphoprolif-
erative disease is a rare cause of AAE.
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