
SUCCESSFUL USE OF C1 INHIBITOR DURING
MITRAL VALVE REPLACEMENT SURGERY
WITH CARDIOPULMONARY BYPASS
Hereditary angioedema (HAE) is a syndrome of deep tissue edema
due to an absolute deficiency (type 1) or a functional defect (type 2)
of C1 esterase inhibitor (C1 INH). HAE also occurs in patients who
have normal complement levels but in whom angioedema may be
caused by enhanced factor XII enzymatic plasma activity (type 3).1

Often these attacks are triggered in times of physiologic stress, tissue
trauma, infections, and pregnancy.1

Current therapy for an acute attack of HAE includes fresh frozen
plasma (FFP), which provides replacement of variable amounts of
C1 INH. Prophylactic treatment includes anabolic steroids, which
increase hepatic production of C1 INH through unknown mecha-
nisms because therapeutic response does not typically correlate with
increases in C1 INH levels.1 Previous case reports have shown the
benefit of FFP before oral surgery and cardiac bypass surgery.2–4

However, no controlled studies have demonstrated the efficacy of
FFP as a prophylactic treatment for HAE. A C1 INH replacement
agent is available in Europe, Australia, and Canada, and previous
cases using this therapy preoperatively for cardiopulmonary bypass
have been reported.2–4

Several C1 INH deficiency therapies are now being developed in
the United States for the treatment of this disorder, including plas-
ma-derived C1 INH replacement therapies, recombinant human C1
INH derived from rabbit breast milk, a kallikrein inhibitor, and
bradykinin receptor antagonist. Herein, we report the use of C1 INH
replacement therapy preoperatively for a patient undergoing mitral
valve reconstruction with cardiopulmonary bypass and as an acute
rescue therapy for postoperative breakthrough symptoms.

A 51-year-old man with type 2 HAE functional C1 INH abnor-
mality and severe mitral valve regurgitation that required mitral
valve reconstruction with cardiopulmonary bypass presented for
presurgical management. The patient reported the onset of HAE
symptoms at approximately 11 to 12 years of age. Attacks consisted
of painful swelling of his abdomen, face, hands, feet, knees, and
occasionally genitalia. He also reported 2 previous episodes of
uncomplicated laryngeal edema. A consistent trigger for his edema
episodes was trauma secondary to previous oral surgical procedures.
Maintenance therapy consisted of danazol, 200 mg twice daily;
however, he still would have significant breakthrough swelling
episodes, including laryngeal edema, while taking this medication in
response to physical triggers.

Preoperative laboratory studies revealed a low C4 level (4 mg/dL;
reference range, 10–40 mg/dL), a normal C2 level (2.2 mg/dL;
reference range, 1.6–3.5 mg/dL), an increased C1 INH quantitative
level (50 mg/dL; reference range, 21–39 mg/dL), and a low func-
tional C1 INH level (20%; reference range, �68%), consistent with
type 2 HAE. Because of the patient’s underlying mitral valve dis-
ease, he could not be randomized in a double-blind, placebo-con-

trolled trial. However, compassionate approval was granted by Lev
Pharmaceuticals to provide prophylactic open-label C1 INH replace-
ment therapy. An open-label treatment protocol and informed con-
sent were approved by the University of Cincinnati institutional
review board, and an informed consent form was signed by the
patient before treatment.1

Cardiac evaluation included a transesophageal echocardiogram
that revealed holosystolic mitral valve prolapse that involved the
posterior leaflet, resulting in moderate to severe mitral regurgitation.
The patient was admitted to the hospital the morning of surgery for
complex mitral valve reconstruction and annuloplasty. One hour
preoperatively, the patient was administered 1,000 U of C1 INH
infused intravenously for more than 15 minutes. Mitral valve recon-
struction with annuloplasty and cardiopulmonary bypass was suc-
cessfully performed without complications. No significant blood
loss was recorded during surgery. The total time the patient was
attached to the cardiopulmonary bypass pump was 2 hours 22
minutes. The total surgical time was 4 hours 35 minutes. After
transfer to the cardiac intensive care unit postoperatively, the patient
was extubated on postoperative day 1 and had chest tubes removed
on postoperative day 2. On postoperative day 2, he felt the onset of
swelling of his lower back and lips, which were rated by the
investigator to be mild. However, another treatment of 1,000 U of
C1 INH was administered as a precaution, and these symptoms
resolved within 2 hours. He was transferred to the surgical unit on
postoperative day 3 and discharged home on postoperative day 4 in
stable condition.

This case represents the first report of a patient with HAE
successfully treated prophylactically with C1 INH replacement ther-
apy in the United States for cardiac valve reconstruction with a
cardiopulmonary bypass pump. This study supports the use of C1
INH as a prophylactic treatment for patients with HAE undergoing
open-heart surgical procedures that require cardiopulmonary bypass
because both are associated with excessive complement activation.
It also demonstrates the effectiveness of C1 INH replacement as a
rescue therapy for further abrogating breakthrough symptoms post-
operatively.
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