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H&O What is atypical hemolytic uremic 
syndrome?

CB  Atypical  hemolytic  uremic  syndrome  (aHUS)  is  a 
relatively uncommon disorder. It is a disease that primarily 
affects kidney function, and can occur at any age. It is char-
acterized by 3 main features: microangiopathic hemolytic 
anemia, thrombocytopenia, and kidney dysfunction. Most 
cases of aHUS are sporadic. We do not have a good under-
standing  of  the  prevalence  of  aHUS  primarily  because 
clinically  it  is  very  difficult  to  distinguish  from  another 
similar disorder called thrombotic thrombocytopenic pur-
pura (TTP). Treatment for TTP and aHUS has historically 
been very similar,  therefore  they are often considered the 
same/similar conditions. However, the recent approval of a 
specific and targeted therapy for aHUS has sparked consid-
erable interest in understanding the very subtle differences 
between these disorders. 

H&O How is aHUS distinguished from other similar 
disorders? 

CB  We now have a better understanding that aHUS is 
a  complement-mediated  disorder.  Although  there  is  no 
specific laboratory test to definitively diagnose aHUS, we 
do have better laboratory tests to define TTP. Determina-
tion of ADAMS TS13 activity, which is a protein that is 
responsible for regulating the multimeric structure of Von 
Willebrand  factor  proteins,  should  be  used  to  establish 
a  diagnosis  of TTP.  If  a  patient  has  a  very  low  level  of 
ADAMS TS13 activity,  the diagnosis  is more consistent 
with TTP.  If  a  patient does not have  very  low  levels  of 

ADAMS TS13 but still has many of the clinical features, 
this is more consistent with aHUS. aHUS is characterized 
by  microangiopathic  hemolytic  anemia,  thrombocyto-
penia, renal insufficiency, and microangiopathic changes 
on  renal  biopsy.  There  are  also  neurologic  features  that 
can be seen with aHUS, including altered mental status, 
headaches,  and  seizures.  Although  these  are  not  as  well 
characterized,  they  are  certainly  being  discussed  more 
frequently in relation to an aHUS diagnosis.

H&O What genes are associated with aHUS?

CB  Genes  that  have  been  associated  with  aHUS 
have  been  much  better  characterized  in  the  pediatric 
population.  These  genes  are  responsible  for  encoding 
for  factors  that  are  regulators  of  complement  activa-
tion;  they  include  complement  factor  I,  complement 
factor  H,  membrane-cofactor  protein,  and  thrombo-
modulin. These are  the 4 most well-described genetic 
abnormalities  that  have  been  evaluated  and  detected. 
Not  every person who presents with  aHUS has  these 
genetic  abnormalities,  and  this may be due  to 1 of 2 
reasons: we may not have  yet discovered  some of  the 
other genetic abnormalities seen in aHUS patients, or 
there may be a population of people who do not have a 
genetic abnormality but who do develop antibodies to 
these complement regulatory proteins. 

I think that there are multiple forms of this disease. 
In children, the disease presents at a young age, there 
are multiple episodes of the disease, and genetic abnor-
malities have been seen in siblings, strongly suggesting 
genetic predisposition. In adults, aHUS may represent 
a  slightly  different  disease;  instead  of  major  genetic 
mutations, patients may have antibody formation per-
haps coupled with minor genetic predispositions. 
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As we learn more about this disorder, we will be able 
to distinguish the subtle differences in the pediatric form 
of the disease versus the adult form, and we may uncover 
new genes and mechanisms implicated in this disease.

H&O What is the current treatment landscape in 
aHUS?

CB  For the last 10–15 years, plasma exchange was the 
mainstay of therapy for aHUS, regardless of whether it 
was termed typical or atypical. There is clinical evidence 
of a subset of patients who have not responded well to 
therapy, who have required therapy for extended periods 
of  time,  and who have gone on  to develop permanent 
renal failure despite plasma exchange therapy. 

In the last several weeks, eculizumab (Soliris, Alex-
ion  Pharmaceuticals)  was  approved  specifically  for  the 
treatment of aHUS. Eculizumab is an anti-C5 antibody 
that  specifically  targets  the  uncontrolled  complement 
activation  seen  in  aHUS.  Once  it  was  recognized  that 
aHUS is mediated by complement, blocking the termi-
nal  activation  of  complement  appeared  to  be  a  logical 
pharmacologic  intervention.  Published  studies  have 
found  that  eculizumab  is  indeed  very  successful  in 
reversing complement-mediated thrombotic microangi-
opathy and, in a vast majority of patients, stabilizing and 
ultimately improving renal function.

H&O What data have led to the approval of 
eculizumab for patients with aHUS?  

CB  The US Food and Drug Administration approved ecu-
lizumab for aHUS based on data from 2 prospective, phase 
II, open-label trials of adults and adolescents and 1 retro-
spective trial of pediatric and adult patients with aHUS. 

The  first  prospective  study  looked  at  patients  with 
aHUS who were resistant or intolerant to plasma exchange 
therapy.  The  study  found  that  eculizumab  led  to  the 
elimination of  the need  for  continued plasma  exchange 
and dialysis and sustained improvement in glomerular fil-
tration rate and hematologic parameters (eg, hemoglobin, 
hematocrit, and platelet count). Hematologic normaliza-
tion was seen in 76% of patients. The second retrospective 
trial comprised patients who had either a refractory or a 
prolonged course of plasma exchange. In this study, 90% 
of patients maintained a hematologic normalization after 
discontinuing plasma exchange therapy and had stabiliza-
tion of renal function. A large percentage of these patients 
were also able to discontinue dialysis. 

The findings from the retrospective trial showed that 
the  outcomes  in  the  pediatric  patients  were  consistent 
with  those  seen  in  the prospective  studies. The major-

ity of patients could be weaned off of plasma exchange 
therapy,  and  approximately  40%  of  pediatric  patients 
maintained a normalization of hematologic parameters. 

H&O What is the safety profile of eculizumab? 

CB  Eculizumab has  to be administered  intravenously. 
Occasionally,  some  minor  infusion  side  effects,  such 
as  headaches  and  skin  rash  or  skin  reactions,  have 
been  observed.  Generally,  the  infusion  is  very  well 
tolerated, and  there have not been any  long-term side 
effects  reported  to  date.  Eculizumab  interferes  with 
complement,  which  is  an  important  part  of  immune 
regulation;  therefore,  treatment  with  eculizumab  is 
associated  with  life-threatening  meningococcal  infec-
tions. Everyone who receives this medication has to be 
vaccinated against meningococcal bacteria. Patients are 
advised to watch for signs and symptoms of meningo-
coccal  infections  and  to monitor  for  fever,  headaches, 
and other related symptoms. If patients develop any of 
these symptoms, they should immediately present to a 
medical facility.  

H&O What kind of research is ongoing in aHUS? 

CB  There  are  research  efforts  that  are  evaluating  a 
variety of issues related to aHUS. There is a registry of 
data that is being collected to evaluate potential genetic 
abnormalities that may predispose people to the devel-
opment of this disorder. The registry is aiming to collect 
data on all patients with this disorder in order to develop 
a better understanding of this disease. One of the areas 
where most clinicians would like to see additional inves-
tigation is in diagnosis. Currently, we only have a clinical 
diagnosis; we do not have  a  laboratory  test  that  estab-
lishes aHUS. Hence, there is a push towards evaluating 
whether or not there are other markers of dysregulation 
of complement that may be more clinically appropriate 
to help diagnose and manage these patients. All these are 
ongoing  efforts  to  improve  characterization,  diagnosis, 
and treatment of this rare disorder.   
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