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observed reduction in the plasma level of factor H
to 180 ug per milliliter (normal range, 284 to 528).
Furthermore, we detected a homozygous deletion
comprising at least exon 2 within the CFHR1 gene.>
No mutation was found in the MCP or CFI genes.
Transplant biopsy specimens showed thrombotic
microangiopathy (Fig. 1A through 1C).

Since recurrent atypical hemolytic—uremic syn-
drome leads to graft loss in more than 90% of
patients, we decided to administer a single dose of
600 mg of eculizumab after renal function wors-
ened in this patient despite four plasma exchang-
es. After the administration of eculizumab, the
total complement activity was completely blocked,
the hemolysis resolved, and the transplant func-
tion recovered (Fig. 1D). The patient’s renal graft
function has been stable for 8 months.

These findings show the positive effect of
complement inhibition on the course of atypical
hemolytic—uremic syndrome in our patient and, in
our view, the use of eculizumab in atypical hemo-
lytic—uremic syndrome warrants further investi-
gation.
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Eculizumab for Congenital Atypical
Hemolytic—Uremic Syndrome

TO THE EDITOR: Atypical hemolytic—uremic syn-
drome of infancy is a rare disorder that is associ-
ated with thrombotic microangiopathy and acute
renal failure. It often involves complement dys-
regulation.? Plasma infusions have variable ef-
ficacy, and end-stage renal disease often develops
in children who are unresponsive to plasma ther-
apy.b2 We report on a patient with congenital re-
lapsing atypical hemolytic—uremic syndrome who
was unresponsive to plasma therapy but had a
response to eculizumab, a humanized monoclo-
nal antibody against terminal complement pro-
tein C5.3

An 18-month-old boy was admitted with a
fourth relapse of congenital atypical hemolytic—
uremic syndrome. He was born at 34 weeks’ gesta-
tion, and thrombotic microangiopathy developed
within the first 8 days after birth. The hemoglo-
bin was 8.5 g per deciliter, the platelet count
18x10% per microliter, and the blood urea nitro-
gen 34 mg per deciliter. The creatinine level was
1.0 mg per deciliter, and the lactate dehydroge-
nase (LDH) level was 6077 U per liter (normal
value, <920 U per liter). A blood smear showed
schistocytes. These findings were consistent with
congenital atypical hemolytic—uremic syndrome.
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Figure 1. Response to Eculizumab Therapy in a Patient with Congenital Atypical Hemolytic—Uremic Syndrome.
Eculizumab therapy was initiated in an infant with atypical hemolytic—uremic syndrome for the treatment of a
thrombotic microangiopathic event that was unresponsive to 32 consecutive days of plasmapheresis. During the
period before treatment with eculizumab, lactate dehydrogenase levels (as a measure of hemolysis) ranged from

1400 to 6800 U per liter (upper limit of the normal range, 920 U per liter [dashed line]) and platelet counts ranged
from 11,000 to 38,000 per microliter (lower limit of the normal range, 135,000 per microliter [dashed line]). Creati-
nine levels began to increase 10 days before the initiation of eculizumab treatment and reached a level of 3.0 mg per
deciliter (upper limit of the normal range, 0.4 mg per deciliter [dashed line]). Shortly after eculizumab therapy was
initiated, hemolysis decreased (as assessed by levels of lactate dehydrogenase), platelet counts increased, and creat-
inine levels decreased. Within 1 week after initiation of eculizumab treatment, plasma therapy was discontinued. By
day 20, the level of lactate dehydrogenase and the platelet count were normal, and the creatinine level was near nor-

mal (0.6 mg per deciliter). Clinical remission was maintained through day 60 with ongoing eculizumab treatment.

Levels of ADAMTS13 activity and complement pro-
teins C2 through C9, factor H, and factor I were
normal. Analysis of factor H, factor I, and mem-
brane cofactor protein (MCP) genes did not detect
a mutation.

The infant received four exchange transfusions
followed by daily plasma infusions; he entered a
clinical remission after 13 days. Relapses occurred
at 3, 9, and 11 months of age, with remission oc-
curring within 10 to 16 days after plasma infu-
sions. After recovery from the third relapse, the
remission was maintained during weekly plasma
infusions for 20 weeks. A fourth relapse occurred
at 18 months of age, 2 months after discontinu-
ation of the plasma infusions. Despite 32 consecu-
tive days of plasmapheresis, increased hemolysis
and thrombocytopenia persisted and renal func-

tion worsened (Fig. 1). Eculizumab therapy was
initiated on hospital day 35 in this 12-kg infant;
300-mg doses were given approximately weekly
for 3 weeks, followed by 600 mg every 2 weeks.
This treatment resulted in complete and consistent
terminal complement blockade; there was no mea-
surable serum hemolytic activity at any trough
time point tested after the initiation of treatment.

Hematologic and renal improvement began
within 48 hours after initiation of eculizumab,
and a remission occurred within 10 days (Fig. 1).
Plasma therapy was discontinued within the first
week after eculizumab treatment. An eculizumab
dosing regimen of 600 mg every 2 weeks has
continued for 4 months, to date, with sustained
clinical remission. These data suggest that C5a,
C5b-9, or both contribute to the microangiopathic
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process in congenital atypical hemolytic—uremic
syndrome, and they provide impetus for the evalu-
ation of eculizumab in controlled studies.

Ralph A. Gruppo, M.D.

Cincinnati Children’s Hospital Medical Center
Cincinnati, OH 45229
ralph.gruppo@cchmc.org

Russell P. Rother, Ph.D.

Alexion Pharmaceuticals
Cheshire, CT 06410

Dr. Rother reports being an employee of Alexion Pharmaceu-
ticals and having equity ownership in the company. Dr. Rother

has assigned to Alexion inventions made as an employee and
receives no royalties from the company for these inventions. No
other potential conflict of interest relevant to this letter was re-
ported.

1. Caprioli J, Noris M, Brioschi S, et al. Genetics of HUS: the
impact of MCP, CFH, and IF mutations on clinical presentation,
response to treatment, and outcome. Blood 2006;108:1267-79.
2. Besbas N, Karpman D, Landau D, et al. A classification of
hemolytic uremic syndrome and thrombotic thrombocytopenic
purpura and related disorders. Kidney Int 2006;70:423-31.

3. Hillmen P, Young NS, Schubert J, et al. The complement in-
hibitor eculizumab in paroxysmal nocturnal hemoglobinuria.
N Engl J Med 2006;355:1233-43.

Correspondence Copyright © 2009 Massachusetts Medical Society.

Our Web site: authors.NEJM.org

any other form or medium.

INSTRUCTIONS FOR LETTERS TO THE EDITOR

Letters to the Editor are considered for publication, subject to editing and abridgment, provided they do not contain material
that has been submitted or published elsewhere. Please note the following: - Letters in reference to a Journal article must not
exceed 175 words (excluding references) and must be received within 3 weeks after publication of the article. Letters not
related to a Journal article must not exceed 400 words. All letters must be submitted over the Internet at authors.NEJM.org. *A
letter can have no more than five references and one figure or table. «A letter can be signed by no more than three authors.
-Financial associations or other possible conflicts of interest must be disclosed. (Such disclosures will be published with the
letters. For authors of Journal articles who are responding to letters, this information appears in the published articles.)
-Include your full mailing address, telephone number, fax number, and e-mail address with your letter.

We cannot acknowledge receipt of your letter, but we will notify you when we have made a decision about publication. Letters
that do not adhere to these instructions will not be considered. Rejected letters and figures will not be returned. We are unable
to provide prepublication proofs. Submission of a letter constitutes permission for the Massachusetts Medical Society, its
licensees, and its assignees to use it in the Journal’s various print and electronic publications and in collections, revisions, and

N ENGLJ MED 360;5 NEJM.ORG JANUARY 29, 2009

The New England Journal of Medicine
Downloaded from nejm.org on May 25, 2012. For personal use only. No other uses without permission.
Copyright © 2009 Massachusetts Medical Society. All rights reserved.



