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Abstract

Atypical hemolytic uremic syndrome (aHUS) is a life-threatening disorder for which prompt diagnosis and eculizumab
treatment is indicated. The time for relapse and patients at risk for relapse after eculizumab discontinuation are unknown.
While some authors believe there is no clinical evidence supporting eculizumab discontinuation, which may be associated
with high collateral risks such as loss of renal function, other authors believe that the drug can be safely discontinued with
close patient monitoring. In this editorial, we update the pros and cons for eculizumab discontinuation in aHUS.

Atypical hemolytic uremic syndrome (aHUS) is a rare and life-
threatening disease caused, in the majority of cases, by uncon-
trolled complement activation. aHUS is characterized by micro-
angiopathic hemolytic anemia, thrombocytopenia and acute
renal failure. The histologic lesions of aHUS are characterized
by the thickening of arterioles and capillaries, endothelial swel-
ling and detachment, thrombosis and obstruction of the vessel
lumina, namely thrombotic microangiopathy (TMA) [1–3]. These
lesions mainly affect the kidney, which is particularly vulner-
able to complement-mediated inflammatory injury. Other
organs such as the brain, heart, lungs, eyes, gastrointestinal
tract, liver and pancreas might also be affected [1–3].

Eculizumab is approved by the US Food and Drug
Administration and the European Medicines Agency for the treat-
ment of aHUS and has dramatically improved the outcome of
aHUS. Eculizumab is a humanized monoclonal antibody that
blocks the cleavage of terminal complement protein C5 into the
inflammatory C5a protein and C5b, a precursor of the lytic C5b-9
complex [4–11]. Before eculizumab was approved, the prognosis
for patients with aHUS was poor: up to 79% of patients died,
required dialysis or had permanent renal damage within 3 years
of diagnosis [2]. Now, the majority of patients (73%) with aHUS

reach complete TMA response, with improvements in hemato-
logic and kidney disease outcomes at 26 weeks after initiation of
eculizumab therapy [12]. Thus, eculizumab is a highly effective,
but expensive, therapy that has improved the outcome of pa-
tients with aHUS. A prompt and accurate diagnosis of aHUS can
be life saving if eculizumab treatment is promptly initiated.
Current guidelines recommend chronic eculizumab treatment
for patients displaying a positive response. However, the optimal
duration of eculizumab treatment in aHUS is unknown [13, 14].

Discontinuing eculizumab therapy has been previously
described in very limited experiences, with inconclusive results.
The main rationale for discontinuing eculizumab therapy was
to protect patients from the risk of potentially devastating side
effects, such as meningococcal infection, and the expensive
cost of the drug. In this regard, the experience of Ardissino et al.
[15, 16] supports the possibility of discontinuing eculizumab
treatment in patients in stable remission, but this decision may
depend on the identified gene mutation, patient commitment
and strict patient monitoring.

The Global aHUS Registry is the largest registry of the dis-
ease by number of enrolled patients, and recently assessed ecu-
lizumab treatment, discontinuation and reinitiation. Data from
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the registry show that among 406 patients enrolled from 13
countries, 235 (57.9%) patients received eculizumab for a mean
duration of 0.4 years, 46 (20%) patients discontinued eculizumab
and 5 (10%) restarted the drug. New data from the Global aHUS
Registry will be of great interest for evaluating aHUS evolution
[17, 18]. In this issue of Clinical Kidney Journal, Macia et al. [19]
analysed available data for the medical evaluation of eculizu-
mab discontinuation and TMA risk. Patients with aHUS who dis-
continued eculizumab treatment were identified from different
sources: (i) case studies (published in English) of patients with
aHUS who discontinued eculizumab, including six unpublished
cases from the authors’ clinics; (ii) data from prospective and
retrospective clinical trials including long-term follow-up stud-
ies and (iii) the Global aHUS Registry. The authors conclude that
discontinuation of eculizumab may increase the risk of further
clinical manifestations of TMA, accompanied by more severe
damage in target organs, such as renal function loss. In add-
ition, they pointed out that functional tests of complement ac-
tivity and complement protein levels do not provide reliable
data for predicting an aHUS flare. Thus, novel strategies for
monitoring complement activation and aHUS activity,
particularly for identifying ongoing subclinical TMA, are needed
and should be developed [19].

Recently, Fakhouri et al. [20] studied a 2-year experience with
eculizumab discontinuation in patients with aHUS from the
French Registry database. They retrospectively identified all dia-
lysis-free patients with aHUS who discontinued eculizumab be-
tween 2010 and 2014 and reviewed their clinical and biologic
parameters. The decision to discontinue eculizumab was made
by the clinician in charge of the patient. Patients were closely
monitored by regular urine dipsticks and blood tests, and the
treatment was rapidly restarted in case of relapse. They found
that among 108 patients treated with eculizumab, 38 patients (9
children and 29 adults) discontinued the drug after a median
time under treatment of 17.5 months. Twenty-one patients (55%)
carried novel or rare complement gene variants. Renal recovery
under eculizumab was equally good in all patients. Twelve pa-
tients (31%) experienced aHUS relapse. Eight of 11 patients (72%)
with complement factor H variants, 4 of 8 patients (50%) with
membrane cofactor protein (MCP) variants and none of 16 pa-
tients without rare complement gene variants relapsed. In relaps-
ing patients, early eculizumab reintroduction led to rapid (<7
days) hematologic remission and a return of serum creatinine to
baseline levels. At the last follow-up, renal function remained un-
changed in non-relapsing and relapsing patients compared with
baseline values before eculizumab discontinuation. This study
suggests that pathogenic variants in complement genes are asso-
ciated with a higher risk of aHUS relapse after treatment discon-
tinuation, but discontinuation of eculizumab in patients without
rare complement gene variants may be safer.

In conclusion, the study by Macia et al. [19] demonstrates
that discontinuation of eculizumab may increase the risk of fur-
ther clinical manifestations of TMA. Thus, the authors suggest
that until tools are available to provide more robust risk stratifi-
cation and adequately monitor complement activation and dis-
ease activity, eculizumab discontinuation will not be an
evidence-based decision. In contrast, other authors experience
and publications support the possibility of safely discontinuing
eculizumab therapy with strict home monitoring for early signs
of relapse in patients with aHUS. In addition, pathogenic vari-
ants in complement genes were associated with a higher risk of
aHUS relapse after eculizumab discontinuation. Further studies
are needed to identify aHUS patients at risk of relapse and

delineate the best therapeutic strategy in those patients. In add-
ition, information from larger data sets, such as the Global
aHUS Registry (ClinicalTrials.gov, NCT01522183) and the
EVIDENCE study (NCT02614898), will help clinicians to better es-
timate the probability of relapse and make the most appropriate
individualized decisions.
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