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CLINICAL REPORT

Angiooedema Due to Acquired Deficiency of C1-Esterase Inhibitor
Associated with Leucocytoclastic Vasculitis
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Rheumatology of the National Institute of Rheumatology and Physiotherapy , Budapest, Hungary; 3Department of Pathology of the National Institute
of Rheumatology and Physiotherapy , Budapest, Hungary; 4Complement Laboratory of the National Institute of Haematology and Immunology,
Budapest, Hungary; 5Third Department of Internal Medicine of the Semmelweis University; Budapest, Hungary

development of two types of recurrent cutaneous lesions. Generalized,A hereditary and an acquired type of C1-esterase inhibitor
non-pruritic urticarial eruptions were visible for 3 to 4 days beforede� ciency have been described. Manifestations characteristic of
they resolved spontaneously and completely, but recurred weekly.

both forms include recurrent subcutaneous and submucosal Furthermore, palpable purpura developed symmetrically on both
angiooedema. Acquired C1-esterase inhibitor de� ciency has been lower extremities and persisted for 2 weeks. She had not taken any

medication before the onset of symptoms. Chronic tonsillitis was aobserved in association with lymphoproliferative disorders,
potential triggering factor; however, tonsillectomy did not result inmalignancy, autoimmune diseases and infections. We report on
any improvement. Furthermore, spontaneous angiooedema of the facea case with the acquired form of the disease accompanied by and extremities recurred on multiple occasions. Initially, symptoms

leucocytoclastic vasculitis. Treatment with antimalarial agents resolved spontaneously within 2 days. The patient experienced parox-
resulted in complete resolution of symptoms and signs. ysms of colicky abdominal pain, accompanied by ascites demonstrated

by abdominal ultrasonography. On one occasion during SeptemberFurthermore, C1-esterase inhibitor concentration and activity,
1997, oedema involved the pharynx and larynx and was only slowlyas well as C1 levels, all returned to normal. Key words: acquired
alleviated by antihistamines and corticosteroids. In the end ofangiooedema; vasculitis; C1-esterase inhibitor de� ciency. September 1997, the patient was admitted for clinical work-up.

Routine laboratory parameters (haematology, clinical chemistry(Accepted May 16, 2001)
and urinalysis) were unremarkable. Thyroid hormone levels (T3, T4
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peripheral eosinophil cell count were in the normal range. Antinuclear,Henriette Farkas, MD, PhD, Allergology and Angioedema anti-dsDNA, anti-RNP, anti-Sm, anti-thyroglobulin anti-TPO,
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IU/ml and ANA was positive (produced a speckled pattern) on oneE-mail: farkash@kut.sote.hu
occasion. Throat swabs and antistreptolysin-O titres were normal.

The level of circulating immune complexes was low, no cryoglobulin
or cryo� brinogen could be detected. Chronic viral infections were

The C1-esterase inhibitor (C1-INH) is an important regulatory ruled out by performing the appropriate serologic tests. Major systemic
diseases and focal in� ammatory disorders were excluded by thoroughprotein of the complement system (1). Spontaneous activation
clinical work-up.of the classical complement pathway and blood coagulation

cascades, as well as the � brinolytic and plasma kinin systems,
Histopathology and immunohistochemistryoccurs in its absence (2).

De� ciency of C1-INH triggers the release of vasoactive Biopsy samples were placed in 8% formaldehyde solution (pH 7.6)
mediators that increase vascular permeability. This can result and embedded in paraYn. Serial sections were cut and stained
in oedema formation in the subcutis (of the extremities, face, with haematoxylin-eosin, PAS, lightgreen-orcein or Sirius red F3BA.

Vasculitis was identi� ed and characterized by histological evaluationgenitals) and the submucosa. Laryngeal oedema is a potentially
or by streptavidin-biotin complex/horseradish peroxidase (SABC/PO)fatal complication, whereas gastrointestinal manifestations can
immunohistochemical reaction.

mimic the symptoms and signs of an acute abdominal cata- Biopsy of a purpuric skin lesion showed leucocytoclastic vasculitis
strophe. The autosomal-dominant variant of C1-INH de� - involving the capillaries and arterioles in the super� cial layers of the

cutis and sparing the deeper layers. Within the vasculitic foci, in� ltra-ciency is hereditary angiooedema (HAE). The acquired form
tion by in� ammatory cells with marked LCA positivity was seen. Theof C1-INH de� ciency (AAE) occurs in association with lympho-
majority of cells in the in� ltrates were CD3 T-lymphocytes interspersedproliferative diseases (3), malignancy (4), immune disorders with CD20 B-lymphocytes and some granulocytes. Labelled mono-

(5) and infections (6). The clinical manifestations of HAE clonal antibodies to endothelium-speci� c linear CD31 and factor VIII
and AAE are identical (7). showed diVuse positivity in vessel walls and the perivascular region

(Fig. 1a, b).A review of the literature revealed only one case of angio-
oedema, where acquired C1-INH de� ciency was associated
with vasculitis of the Churg–Strauss type (8). Our report Complement studies
describes a case of AAE with angiooedema and leucocyto-

CH50 or total haemolytic complement assay, which measures theclastic vasculitis (9, 10). activity of the classical pathway, as determined using the method of
Mayer (11). Haemolytic activity of the � rst component of the comple-
ment system (C1) was measured according to Nelson et al. (12).CASE REPORT
Results were expressed in complement haemolytic units per millilitre
serum (CH50/ml for CH50 and CH63/ml for C1).The history of the 40-year-old Caucasian woman was unremarkable.

Her symptoms started at the beginning of August 1997 with the To quantify C4-, C3- and C1-INH levels, radial immunodiVusion
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Therefore, and owing to the histologic evidence of vasculitis as well
as the painfulness of cutaneous lesions, chloroquine (150 mg b.i.d.)
was initiated. Since angiooedematous attacks did not recur, speci� c
treatment (anti� brinolytics, androgens, C1-INH concentrate) was
not initiated.

Corneal opacities appeared after 3 months of treatment on chloro-
quine, which was therefore replaced with hydroxychloroquine (initial
dose of 400 mg/day tapered to 200 mg/day maintenance dose). Ocular
signs remained stable subsequently. The resolution of skin symptoms
was complete after 3 months and no relapses have occurred up to now.

The eYcacy of treatment was also demonstrated by the normaliza-
tion of C1-INH level and activity, as well as of C1 haemolytic activity.
C4 and CH50 concentrations, however, remained permanently low.
C3 levels were low-normal or normal during follow-up (Table I).
Anti-C1q autoantibodies were found in the serum of the patient, but
anti-C1-INH autoantibodies could not be detected.

DISCUSSION

AAE is an uncommon disorder � rst described by Caldwell
et al. in 1972 (14). Subsequently, several observations have
been published on the association of acquired C1-INH de� -
ciency with various diseases. Our case is an example of
acquired C1-INH de� ciency accompanied by angiooedema
and associated with leucocytoclastic vasculitis. Complement
measurements established the diagnosis of AAE and skin
biopsy con� rmed the diagnosis of vasculitis. The absence of
autoantibodies against C1-INH was suggestive of acquired –
Type I – C1-INH de� ciency. This would suggest an aetiologic
role of the enhanced consumption of complement factors
possibly related to vasculitis. C1-INH level was low at the
onset of clinical symptoms (i.e. at the beginning of the

Fig. 1. Leucocytoclastic vasculitis of cutaneous capillaries and arteri- observation period), but returned into the normal range after
oles. (a) haematoxylin-eosin stain; original (50 ´ ) magni� cation; treatment. However, this was not accompanied by the normal-
(b) the same stain and region, but viewed at 125 ´ magni� cation.

ization of C4 and C3 levels. C1q antibodies may have a role
in the pathogenesis of vasculitis by contributing to the forma-

was applied using antibodies from ATAB and an in-house calibrator tion and deposition of immune complexes in the wall of
serum. C1-INH activity was measured with a kinetic assay kit

cutaneous vessels (9, 13). Considering that a � nding of per-(Behringwerke AG). Autoantibodies to C1-INH were tested by the
manently low CH50 , C3 and C4 levels is a potential harbingermethod of Cicardi et al. (3) and IgG type antibodies against C1q

were measured by the solid phase ELISA method of Siegert et al. of future systemic disease, the patient is being followed-up
(13). Investigation of the complement system ( low C1-INH concentra- closely. This is in agreement with the observation that angio-
tion and activity along with low C1 and C4 levels) con� rmed the oedema associated with transiently low C1-INH levels maytentative diagnosis of acquired C1-INH de� ciency (Table I).

occasionally occur in systemic autoimmune disorders (15).
Drug therapy with antimalarial agents achieved complete

Clinical course symptomatic relief and full resolution of clinical manifesta-
tions. This concurs with the observation of Pasquali et al. (8),Acute oedema and skin lesions resolved slowly and only partially after

the parenteral administration of prednisolone and antihistamines. who reported on the bene� cial eVect of corticosteroids in

Table I. Changes of complement component levels between September 1997 and February 2000. Normal ranges are given in
parentheses

Dates of CH50 C4 C3 C1-INH C1-INH C1
complement tests (48–103 (36–144%) (0.7–1.8 mg/ml) level activity (4000–33,000

units/ml ) (64–166%) (85–125%) units/ml)

Sept. 1997 18.7 36.8 0.76 42 40.4 2478
Oct. 1997 18.1 16.1 0.64 95.7 72.4 3343
Feb. 1998 11 18 0.52 84.6 N.D. 12,455
Dec. 1998 13 19 0.73 72 N.D. N.D.
Jan. 1999 15 11 0.17 79 95 N.D.
Feb. 2000 16 28 0.87 83 98.5 15,000

N.D. = not done. CH50 = total haemolytic activity of the classical complement pathway. C4 = serum concentration of C4 complement component
expressed as percentage of the normal serum pool. C3 = serum concentration of C3 complement component. C1-INH level = antigen concentration
of C1-esterase inhibitor expressed as percentage of the normal serum pool. C1-INH activity = functional activity of C1-esterase inhibitor protein
expressed as percentage of the normal serum pool. C1 = haemolytic activity of the � rst component of the complement system.
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