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Acquired C1-inhibitor deficiency: a case report

Summary
Angioedema due to C1 - inhibitor deficiency may be hereditary (HAE) or acquired
(AAE). AAE is a very rare condition, whose prevalence is possibly underestimated, as
it is often unrecognized. AAE usually occurs after the fourth decade of life, and it is
commonly associated to an underlying disease, mainly lymphoproliferative disorders.
We report a 74-years old woman with recurrent episodes of angioedema involving up-
per airways in which diagnosis was obtained a long time after symptoms onset. A con-
comitant B cell leukaemia was also diagnosed. This report stresses the importance of the
recognition of AAE: a delayed diagnosis is indeed associated to the risk of severe life-
threatening episodes, unresponsive to the usual therapy of common form of angioede-
ma. AAE should be considered as a possible diagnosis in subjects with adult onset of
angioedema: a careful clinical history is basic, since the clinical features and the time-
course are often suggestive of the disease.
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Introduction

Angioedema (AE) is characterized by a sudden pro-
nounced swelling of the lower dermis and subcutis, pain
rather than itching, frequent involvement below mucous
membranes (1).
AE is due to transient increase of endothelial permeabili-
ty in the capillaries of the deep cutaneous and mucosal
layers (2).
Causes of AE are miscellaneous: allergy, drugs (ACE in-
hibitors, salicylates, nonsteroidal antinflammatory drugs),
idiopathic, C1 inhibitor deficiency (3).
Two types of AE are best defined, and can be taken as the
prototypes of all the different angioedemas (2). The most
common form of AE is allergic IgE mediated, and it is
due to the release of histamine from mast cells. The other
prototype of AE is hereditary AE due to C1-inhibitor

(C1-INH) deficiency (2), in which there is a release of
bradykinin (BK) from high molecular weight kininogen
(HK) upon activation of the contact system, with genera-
tion of activated factor XII (FXIIa) and plasma kallikrein
from their precursor zymogens FXII and plasma prekalli-
crein (4).
C1-INH deficiency is a rare disorder that may be due ei-
ther to a genetic defect (as in Hereditary Angioedema,
HAE) or to an increased consumption (Acquired An-
gioedema, AAE) (2).
AAE, first described by Caldwell in 1972 (5), is a syn-
drome characterized by acquired deficiency of C1-INH,
hyperactivation of the classical pathway of human com-
plement, and recurrent angioedema symptoms.
AEE is a very rare condition: approximately 100 case are
reported in the literature (6), and its prevalence is esti-
mated between 1:100000 and 1:500000 (7). Since AAE is
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a frequently unrecognized condition, its prevalence is con-
sidered underestimated (7).
The pathogenesis of angioedema is mediated by episodic
release of bradykinin due to an inappropriate activation of
the contact-kinin system lacking its major regulator C1-
INH (8, 9).
This mechanism is the same in AAE and HAE, in which
the deficiency of C1-INH is due to mutations in one of
the two alleles of the C1-INH gene (autosomal dominant
defect) (10).
As a consequence of the common pathogenesis, clinical
presentation of AEE and HAE is the same: recurrent
episodes of angioedema of the skin, severe abdominal
pain (due to edema of the bowel mucosa), edema of the
tongue and of the oral mucosa, acute dyspnoea (due to
edema of the upper respiratory tract) (7). AEE and HAE
are life-threatening conditions, due to laryngeal edema.
The age of onset of symptoms is within the second
decade of life for most (>90%) subjects with HAE, after
the fourth decade for those with AAE (7).
AAE is associated with various diseases, particularly with
lymphoma and different form of lymphoproliferative disor-
ders (7). In the majority of these subjects neutralizing anti-
bodies to C1-INH are present (11-13). Although lympho-
proliterative disorders represent the main diseases group
encountered in AAE, systemic lupus erithematosus, neo-
plasias, and infections have also been described in associa-
tion with AAE (7).
Testing for C1-INH deficiency is done by measuring C4
levels in plasma and C1-INH antigen. In patients with
C1-INH deficiency, C4 levels are markedly decreased.
Due to the extremely wide range of variability of C4 lev-
els, low levels are not uncommon also in normal subjects.
Thus, when C4 levels are low, C1-INH deficiency needs
to be directly demonstrated (2). Additional testing is nec-
essary to distinguish between inherited and acquired defi-
ciency; this testing includes determination of C1q (re-
duced in 70% of subjects with AAE and normal in
HAE), and, if C1q is normal, autoantibodies to C1-INH,
which presence at high titre allows diagnosing AAE (7).
The treatment of acute episodes is based on replacement
therapy with plasma-derived C1-INH.
Non responsive subjects need invasive procedures to
maintain patency of upper airways.
More recently the bradykinin B2 antagonist icatibant has
been successfully used, also in subjects unresponsive to
C1-INH (14).
Diagnosis is critical for the proper therapeutic manage-
ment, since misdiagnosis exposes patients to the risk of

death, due to laryngeal edema during spontaneous at-
tacks. Physical trauma is a trigger of attacks, so manoeu-
vres on the oral cavity (i.e. dental works, endoscopic ex-
amination, endotracheal intubations) may induce an at-
tack; subjects undergoing these procedures should be pre-
medicated and monitored.

Case report

A 74-year-old woman was seen at our Unit for recurrent
episodes of angioedema of the face, unresponsive to therapy
with systemic corticosteroids and antihistamines, and lasting
for about 4-5 days. In some occasions the tongue and the
upper airways were involved. Urticaria was never associated
to angioedema. The first episode occurred on December
2006, four years before the first examination at our Unit.
The intervals between episodes were about two months.
Several visits to the Emergency Room were reported.
Family history was negative for angioedema. Personal his-
tory was negative for atopy; adverse drug reactions to
nonsteroidal antinflammatory drugs were referred. Drug
history was negative for current therapy with ACE-in-
hibitors.
A recent blood cell count with differential showed WBC
13.85x10^3/UL, neutrophils 22%, lymphocytes 72%, and
beta2-microglobulin was 4000 ng/mL. An hematological
evaluation has already been scheduled.
The age of onset of angioedema, the absence of coexisting
urticaria, the absence of response to usual treatment of
AE suggested a AAE.
C4 measurement shown a decreased level: 6 mg/dl. A sec-
ond measurement of C4 levels again resulted 6 mg/dL.
C1-INH was measured and resulted unmeasurable. Diag-
nosis of C1-INH deficiency was made.
To distinguish between inherited and acquired deficiency,
C1q was determined, and resulted unmeasurable. Diagno-
sis of AAE was made (15).
In the meantime hematological evaluation led to the di-
agnosis of B-chronic lymphocytic leukemia (B-CLL).
Antinuclear and anti ENA autoantibodies measurement
ruled out systemic autoimmune disorders.
Replacement therapy with plasma-derived C1-INH for
reversal of acute attacks was recommended, stressing the
importance of having readily available the treatment.
Since the treatment is rarely present in hospital emer-
gency departments, the patient was instructed to keep the
drug at home, and to carry it to the nearest hospital in the
case of an attack.
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We met the patient at two follow up visits (about 12 and
18 months after diagnosis), and no subsequent episodes
were referred. Measurement of C1INH and C4 was re-
peated, and confirmed low levels.
In the meantime treatment with cyclofosfamide and vin-
cristine has been given for concomitant leukemia. The
patient was asymptomatic for angioedema both during
therapy, and after its interruption, about one year before
the last follow up examination at our Unit.

Discussion

Some important considerations can be drawn from this
case report.
AAE is a well known condition, but it is frequently un-
recognized due to its rarity; a delayed diagnosis is associ-
ated to a high risk of fatality due to inappropriate therapy.
In our patient diagnosis was made about 4 years after the
first episode.
In a subject with recurrent episodes of AE the importance
of a careful clinical history has to be stressed, since the
clinical features and the time-course often suggest the
possibility of AAE. In our case the unresponsiveness to
usual pharmacological treatment of AE, the involvement
of upper airways and the late age of onset suggested a
possible AAE.
Subjects with AE examined at the Emergency Room
should always be referred to a subsequent allergological
evaluation, and particularly when clinical presentation
and persistence of symptoms after usual AE therapy are
not typical of a common form of AE.
Moreover the confirmation of the hypothesis prompts the
need for a lymphoproliferative and autoimmune disease
screening, being abnormal B cell proliferation the most
frequent disease association.
Similarly, haematologists should be aware of the possibili-
ty of AAE in subjects with lymphoproliferative disorders
and recurrent AE episodes, in order to refer the patient to
a specialist for appropriate diagnosis and treatment.
In our patient a long time without attacks was reported at
the follow-up visit. We think that treatment given for
leukemia didn’t affect the course of AAE in our case, con-
sidering absence of episodes during a long period (about
one year) after stopping therapy, and persistence of low
level of C4 and C1 INH. We believe the course of the
disease in our patient is consistent with its natural history.

Frequency and severity of the recurrences are indeed vari-
able, ranging from completely asymptomatic to recur-
rences of attacks every few days. This variability may oc-
cur in different patients, but also in the same patient, and
the underlying mechanism is unknown (2).
In conclusion, acquired AE due to lymphoproliferative
disorder should always be considered in the case of adult
onset not associated with a family history of AE.
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