
Letter to the Editor
Short-term prophylaxis in a patient with
acquired C1-INH deficiency

To the Editor:
Acquired angioedema resulting from the deficiency of the

C1-inhibitor (AAE-C1-INH) was first described by Caldwell
et al1 in 1972. In 1986, Jackson et al2 discovered autoantibodies
against the C1-inhibitor (C1-INH). AAE-C1-INH often accom-
panies lymphoproliferative—and occasionally—autoimmune
disorders, neoplasms, and infections. Low C1-INH level is
associated with activation of the kinin-bradykinin cascade,
leading to the formation of bradykinin, increasing capillary
permeability, and tissue swelling.3 AAE-C1-INH is characterized
by recurrent episodes of subcutaneous or submucosal edema
formation, with initial onset after the age of 40 years. The family
history is negative. The diagnosis can be established from
clinical symptoms and complement testing. In AAE-C1-INH,
the antigenic level of C1-INH is normal or low, as well as its
functional activity—along with that of C4—is low. The C1q level
is reduced in 70% of the cases. In a proportion of patients,
oligoclonal or monoclonal autoantibodies against C1-INH can
be detected in the serum.4

Only case reports and smaller observational studies have been
published on the treatment of AAE-C1-INH.5-7 Plasma-derived
C1-INH concentrate (pdC1-INH—mostly Berinert; CSL Behr-
ing, Marburg, Germany), as well as icatibant, ecallantide, and
fresh frozen plasma, has been used to good effect for the acute
treatment of edematous attacks. The elimination of potential
trigger factors and the therapy of underlying disease (when pre-
sent) are essential.4,8 Attenuated androgens, antifibrinolytic
agents, and pdC1-INH concentrate may improve the symptoms.4

The anti-CD20 mAb rituximab has been found beneficial in some
cases.7-9 Relevant data on the short-term prophylaxis of AAE-C1-
INH are rare. We found just a single case report in which pdC1-
INH concentratewas administered as preprocedural prophylaxis.6

This is the first case report on short-term prophylaxis in
AAE-C1-INH, with the administration of recombinant human
C1-inhibitor (rhC1-INH), derived from milk of transgenic rabbits.
The 66-year-old female patient had hypertension known for
15 years and treated with enalapril. During the last 10 months,
abdominal symptoms (colicky abdominal pain, vomiting) recurred
once a month initially and then every 10 days. During this period,
she experienced edema of the shoulder, thigh, and feet on 3
occasions. Her symptoms persisted for 7 to 8 hours and then,
resolved over 2 to 3 days. She required emergency medical
attention several times for abdominal symptoms. Computed
tomography imaging of the abdomen during the attacks depicted
free peritoneal fluid on several occasions. The gastroenterology
TABLE I. The patient’s complement parameters at diagnosis

Classical total

complement

(CH50/mL)

C1q

(mg/L)

C3

(g/L)

C4

(g/L)

C1-INH

concentration (

Value 0 13 1.3 0.02 21

Reference range 48-103 60-180 0.90-1.80 0.15-0.55 64-166

*To quantify antigenic C1-INH levels, radial immunodiffusion was performed using antib

�The functional activity of C1-INH was measured with an enzyme immunoassay kit (Qui
evaluation (gastroduodenoscopy, colonoscopy, stool test for par-
asites, protozoa, and bacteria, antigliadin antibodies) performed
during a symptom-free period was negative. Ten months after the
onset of the initial symptoms, the possibility of C1-INH deficiency
occurred to the practitioner during an abdominal attack and
therefore, he referred the patient to the National Angioedema
Center. The angiotensin-converting enzyme inhibitor (ACEI) was
not discontinued at this time because the patient had mostly
abdominal symptoms, which are rather uncharacteristic of ACEI-
mediated angioedema. The primary care provider’s unfamiliarity
with this condition may have led to inappropriate management of
this patient. AAE-C1-INH was diagnosed from the clinical
symptoms, the complement screen (Table I), and the negative fam-
ily history. Because the known trigger factors of bradykinin-
mediated angioedema attacks include ACEIs, we replaced enalap-
ril with bisoprolol on the initial presentation of the patient. Just a
single, mild abdominal attack occurred during the next 6 months.
Pancytopenia, which had evolved during the follow-up period,
warranted iliac crest biopsy, which confirmed non-Hodgkin
lymphoma of the splenic marginal zone type. Splenectomy
was performed (the spleen weighed 1.49 kg and measured
19 3 16 3 12 cm) after pretreatment with erythropoietin, as the
patient rejected blood transfusions for religious reasons. Plasma-
derived pdC1-INH concentrate was at hand, but surgery and the
postoperative course were uneventful. Edematous attacks have
not recurred during the last 2 years and therefore, neither acute
nor maintenance therapy was necessary. The patient’s
hematological and complement parameters have been checked
regularly since then (Fig 1). A monoclonal protein of the
IgG l type—which had not been detectable at the onset of the
edematous episodes—appeared in the serum (3.34 g/L), possibly
in relation to the lymphoma. AlthoughHauptmann et al5 described
the normalization of complement components after splenectomy,
we could not confirm such a change (Fig 1). During the past 2.5
years, the patient had surgery on 3 occasions. Although she was
symptom-free, short-term prophylaxis was administered before
these interventions because her complement status remained un-
changed and C1-INH deficiency persisted. On 2 occasions, she
received 1000 U of pdC1-INH concentrate (Berinert) before oral
surgery (multiple dental extractions and suture). On 1 occasion,
before cataract surgery, we introduced short-term prophylaxis
with 2100 U of rhC1-INH concentrate Ruconest (Pharming, Lei-
den, The Netherlands). Testing for specific IgE against rabbit
dander before rhC1-INH treatment was negative. Both drugs
were administered intravenously, 1 hour before the procedure.
We switched from the plasma-derived to the recombinant
preparation because the rhC1-INH concentrate had become
available in the meantime. Moreover, the patient also preferred
%)*

C1-INH

activity (%)y
Anti-C1INH

(IgG) (U/mL)

Anti-C1INH

(IgA) (U/mL)

Anti-C1INH

(IgM) (U/mL)

Anti-C1q

(IgG) U/mL

1 0 0 0 0

70-100 0-2.0 0-0.6 0-12 0-52

odies from DiaSorin (Stillwater, Minn), and an in-house calibrator for C1-INH.

del, San Diego, Calif).
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FIG 1. Follow-up of the complement parameters over years. Although the levels of the complement

components did not return to normal after splenectomy, the patient is symptom-free. The transient

elevation of functional and antigenic C1-INH levels might have been related to an upper respiratory tract

infection accompanied by fever, for which the patient received an antibiotic (amoxicillin). The dates of the

interventions are indicated by arrows.
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the latter to the plasma-derived product on religious grounds.
All procedures were uneventful; drug adverse reactions were not
observed.

In addition to eliminating the trigger factors, treatment of
the underlying disease, management of acute symptoms, and
drug prophylaxis are similarly important in AAE-C1-INH. As
shown by this case, short-term prophylaxis would be justified
in acquired C1-INH deficiency, just as it is in the hereditary
form, because invasive procedures may also cause edema
formation in the former. It is impossible to predict whether an
edematous episode will or will not occur after an intervention.
Therefore, the decision on the introduction of short-term
prophylaxis is an individualized one, made after the
evaluation of benefits and risks. In this case, both pdC1-INH
and rhC1-INH proved effective: the invasive procedures and
postoperative wound healing were uneventful, angioedema
attacks did not occur, and antibodies to C1-INH did not
develop. Multicenter, placebo-controlled clinical studies
would be necessary, as the medicinal products licensed
currently for use in hereditary angioedema due to C1-inhibitor
deficiency are not authorized for the treatment of AAE-C1-
INH. Reporting a series of cases would be necessary to
change this. However, gathering the number of patients
required for a case series study would be difficult because
of the small number of patients (the estimated prevalence of
AAE-C1-INH ranges between 1:100,000 and 1:500,000).4

We thank Swedish Orphan Biovitrium for providing our patient with the

Ruconest injection.

Henriette Farkas, MD, PhD, DSc

Kinga Vikt�oria K}ohalmi

Zsuzsanna Zotter, MD

Dorottya Csuka, PhD

Katalin Moln�ar, MD

Szabolcs Benedek, MD

Lilian Varga, PhD

From the National Angioedema Center, 3rd Department of Internal Medicine,

Semmelweis University, Budapest, Hungary. E-mail: farkas.henriette@med.

semmelweis-univ.hu.

Disclosure of potential conflict of interest: H. Farkas is a board member for and has

received consultancy fees, lecture fees, and travel support from CSL Behring, Shire

Human Genetic Therapies, Pharming, and Viropharma. D. Csuka and L. Varga

have received travel support from Shire Human Genetic Therapies, Viropharma,

and CSL Behring. The rest of the authors declare that they have no relevant conflicts

of interest.

Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_given name
Delta:2_surname
Delta:2_given name
mailto:farkas.henriette@med.semmelweis-univ.hu
mailto:farkas.henriette@med.semmelweis-univ.hu


J ALLERGY CLIN IMMUNOL

VOLUME nnn, NUMBER nn

LETTER TO THE EDITOR 3
REFERENCES

1. Caldwell JR, Ruddy S, Schur PH, Austen KF. Acquired C1- inhibitor deficiency in

lymphosarcoma. Clin Immunol Immunopathol 1972;1:39-52.

2. Jackson J, Sim RB, Whelan A, Feighery C. An IgG autoantibody which inactivates

C1-inhibitor. Nature 1986;323:722-4.

3. Cugno M, Nussberger J, Cicardi M, Agostoni A. Bradykinin and the patho-

physiology of angioedema. Int Immunopharmacol 2003;3:311-7.

4. Cicardi M, Zanichelli A. Acquired angioedema. Allergy Asthma Clin Immunol

2010;6:14.

5. Hauptmann G, Petitjean F, Lang JM, Oberling F. Acquired C1 inhibitor deficiency

in a case of lymphosarcoma of the spleen: reversal of complement abnormalities

after splenectomy. Clin Exp Immunol 1979;37:523-31.
6. Maruta T, Tateishi M, Fujie Y, Maruta N, Yamauchi K, Yano T, et al. Anesthesia

and perioperative management in a patient with acquired angioedema. Masui 2011;

60:862-5.

7. Branellec A, Bouillet L, Javaud N, Mekinian A, Boccon-Gibod I, Blanchard-

Delaunay C, et al. Acquired C1-inhibitor deficiency: 7 patients treated with

rituximab. J Clin Immunol 2012;32:936-41.

8. Lang DM, Aberer W, Bernstein JA, Chng HH, Grumach AS, Hide M, et al.

International consensus on hereditary and acquired angioedema. Ann Allergy

Asthma Immunol 2012;109:395-402.

9. Farkas H. Current pharmacotherapy of bradykinin-mediated angioedema. Expert

Opin Pharmacother 2013;14:571-86.

http://dx.doi.org/10.1016/j.jaci.2014.03.008

http://refhub.elsevier.com/S0091-6749(14)00429-1/sref1
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref1
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref2
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref2
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref3
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref3
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref4
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref4
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref5
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref5
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref5
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6a
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6a
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6a
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref6
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref7
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref7
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref7
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref8
http://refhub.elsevier.com/S0091-6749(14)00429-1/sref8
http://dx.doi.org/10.1016/j.jaci.2014.03.008

	Short-term prophylaxis in a patient with acquired C1-INH deficiency
	References


