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Abstract

Atypical hemolytic uremic syndrome (aHUS) has a high mortality rate if not
detected andtreated early. While in the past, it was associated with renal failure
in children, today, it has become increasingly identified among adults. Due
to recent advances in the pathogenesis of aHUS and other major thrombotic
microangiopathies (TMA), diagnosing it has become a lot easier. We pres-
ent a case of a 62-year-old man who was initially thought to have thrombotic
thrombocytopenic purpura (TTP), but after further evaluation was diagnosed
with aHUS. We will discuss how to distinguish aHUS from other major TMA
and the role of eculizumab in the management of aHUS.

Introduction

Atypical hemolytic uremic syndrome is the rarest form of
thrombotic microangiopathy (TMA) and affects people of all
ages. It is caused by mutations in the alternative complement
pathway resulting in the failure of regulators to inactivate C3b."
Then overactive complements will attack not only foreign
antigens but also normal host cells leading to endothelial cell
injury, platelet activation and aggregation, coagulation, and
multi-system microthrombosis. Eculizumab is a monoclonal
antibody that blocks the formation of C5a and membrane attack
complex (MAC).It was firstapproved for paroxysmal nocturnal
hemoglobinuria (PNH),arelated complement mediated disease,
and now it is also used for aHUS. Multiple case studies have
proven the effectiveness of eculizumab in reversing multi-organ
dysfunction caused by TMA .* Before the discovery of eculi-
zumab, plasmaexchange (PEX) was considered to be the firstline
therapy for all three major TMA syndromes: TTP, Shiga toxin-
producing Escherichia coli (STEC-HUS), and aHUS. Patients
with aHUS sometimes transiently respond to PEX. However,
approximately 65% would progress to end-stage renal disease
(ESRD) or die within a year of diagnosis.’ Clinical trials have
shown that treatment with eculizumab improves and reverses
the effect of TMA in 80% of patients with aHUS . Thus, it is
very important to distinguish aHUS as a separate entity early in
its course in order to implement appropriate therapy. This report
will explain the distinguishing factors among the three major
TMA and highlight the treatment of aHUS with eculizumab.

Case Report

A 62-year-old Filipino man with a history of chronic kidney
disease stage 3 and diabetes mellitus type 2 experienced adecline
in renal function with abdominal pain, arthritis, and palpable
purpura a year prior to diagnosis of aHUS. Renal biopsy at the
time revealed, on immunofluorescence microscopy, mesangial
IgA deposits consistent with IgA vasculitis. He was treated with
six months of steroid therapy with improvement of his symptoms
and renal function back to baseline. Six months later he again

presented with a one month history of progressively worsening
dyspnea on exertion with orthopnea, disorientation, confusion,
fatigue, abdominal pain, and loose stools. Labs showed acute
and chronic renal failure with creatinine 8.0 mg/dL,BUN 115.0
mg/dL,sodium 131.0 mmol/L, potassium 6.2 mmol/L, chloride
98.0 mmol/L,bicarbonate 19.0 mmol/L.Complete blood count
was significant for hemoglobin of 8.9 g/dL, hematocrit 28.5%,
mean corpuscular volume 88 fL, and platelets 140x 10(9)/L.

The patient was admitted to the intensive care unit for initia-
tion of continuous renal replacement therapy and, thereafter,
dialysis for volume overload,uremia,and hyperkalemia. Within
48 hours, arapid fall of his hemoglobin and platelets was noted.
Hemoglobin and platelets dropped to 6.7 g/dL. and 66 x 10(9)/L
respectively. Lactate dehydrogenase rose to 1155 IU/L and
haptoglobin decreased to <26 mg/dL. Review of his peripheral
smear revealed extensive microangiopathic hemolytic anemia
with thrombocytopenia (see Figure 1). PEX was initiated for
possible TTP while further workup for TMA was performed.
He was started on high dose steroid therapy. Further laboratory
and imaging evaluations excluded antiphospholipid antibody
syndrome, systemic lupus erythematosus, heparin-induced
thrombocytopenia, malignant hypertension, autoimmune he-
molytic anemia, infections, disseminated intravascular coagu-
lation, toxin producing bacterial colitis, and malignancy. He
transiently responded, minimally, to plasma exchange and high
dose steroids. However, after PEX and steroids were stopped, his
anemia and thrombocytopenia worsened. A therapeutic trial of
rituximab was initiated and was unsuccessful. TTP was excluded
and aHUS favored when the ADAMTS13 (a disintegrin and
metalloproteinase with athrombospondin type 1 motif, member
13) level returned at 33% and TMA relapsed despite 14 days
of PEX and steroids, and 1 month of rituximab. Since clinical
evidence supported the diagnosis of aHUS, further investigation
with complement genetic testing was not pursued. Eculizumab
was started using published dosing guidelines for aHUS and we
documented a rapid normalization of his hemoglobin, platelet,
and lactate dehydrogenase levels within 2 weeks of therapy.
While there was a rapid improvement in his hematologic pa-
rameters, his renal function did not recover and he remains on
dialysis despite therapy.

Discussion

The similarities in clinical features among the major TMAs
have made it challenging to distinguish them apart. All of them,
more or less, have microangiopathic hemolytic anemia, throm-
bocytopenia,and multi-organ systeminvolvement. However, in
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Figure 1. Patient's blood smear showing microangiopathic hemolytic anemia with red cell fragmentation and thrombocytopenia.

the last two decades, there have been many discoveries in the
pathogenesis of aHUS and TTP. For instance, an autoantibody-
mediated deficiency of the von Willebrand factor (VWF) cleaving
protease ADAMTS 13 has been shown to be the leading cause
of platelet aggregation and microvascular thrombi formation
in TTP.5® On the contrary, aHUS is mediated by genetic dys-
function in the complement alternative pathway. Normally,
in the alternative complement pathway, C3b is inactivated by
complement regulators, thus preventing the formation of 5Ca
and MAC (C5a-9). However, due to gene mutations or auto-
antibodies to these regulators, C3b is always active and goes
on to generate 5Ca and MAC. These overactive complements
then cause endothelial cell damage, inflammation, activation
of the coagulation cascade, and thrombotic microangiopathy.**

The first step in diagnosing aHUS is to recognize TMA:
schistocytes, elevated lactate dehydrogenase (typically >600
IU/L), decreased haptoglobin, decreased hemoglobin, and
thrombocytopenia (platelet count less than 150,000 or >25%
decrease from baseline).” These lab abnormalities should also
coincide with one or more of the following: neurological symp-
toms, acute renal failure, or gastrointestinal symptoms. Early
initiation of PEX for TTP is indicated as the definitive evalua-
tion is started given the increased mortality of untreated TTP.
Etiologies that mimic TM A should be excluded and they include
systemic infections, medications, disseminated malignancy,
scleroderma, antiphospholipid antibody syndrome, systemic
lupus erythematosus, heparin-induced thrombocytopenia, malig-
nanthypertension,autoimmune hemolytic anemia,disseminated

intravascular coagulation, and pregnancy-related syndromes
such as preeclampsia and HELLP syndrome.!® AHUS can be
distinguished from STEC-HUS by PCR or culture-based assays
for the Shiga-toxin producing E. coli. TTP can be distinguished
from aHUS by measuring ADAMTS 13 level. Clinicians should
be aware that ADAMTS 13 activity alone could not be used to
definitively exclude TTP. It is only an adjunct in the evaluation
and diagnosis of aHUS and TTP. If ADAMTS13 is >5% and
the patient is resistant to plasma exchange, then the diagnosis
is more likely to be aHUS than TTP.>¢%!! If the diagnosis is
still elusive, then screening for complement mutations and an-
tibodies should be performed. Unfortunately, laboratories that
offer complement genetic testing are not widely available.5!
Once aHUS is diagnosed, eculizumab may be used as first line
therapy.

Eculizumab is a recombinant, fully humanized monoclonal
antibody, which is effective in treating aHUS due to its high
binding affinity for C5 thus preventing the formation of C5a
and C5a-9. It was recently approved as first line therapy for
aHUS in 2011.% In 2013, Legendre, et al, studied the outcome
of 37 patients after 26 weeks of eculizumab therapy in 2 clinical
trials. Patients included in the trials were > 12 years of age, had
clinical evidence of hemolysis,had previous treatment with PEX,
and had impaired renal function. They were excluded from the
trials if they had documented STEC infection, ADAMTS 13
activity <5%, and previous treatment with eculizumab. Eighty
percent of patients treated with eculizumab had improvement
in thrombocytopenia, anemia, and renal function resulting in
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eventual cessation of dialysis.’ The trials also showed that pa-
tients had a significantly greater improvement in their estimated
glomerular filtration rates (GFR) if eculizumab was initiated
earlier. Given that 90% of patients relapse during the first year
after an aHUS episode, long term therapy with eculizumab is
encouraged.* The optimal duration of therapy thereafter is yet
to be determined.

Our patient experienced complete hematologic response and
tremendous improvement in fatigue, gastrointestinal symptoms,
and neurological symptoms. Unfortunately, he remains dialysis
dependent and thisis likely due to previous damage to his kidneys
from concomitant IgA vasculitis, hypertension, and diabetes.
We also suspect that he may have had an unknown duration of
undiagnosed aHUS prior his initial presentation to us which
may have contributed to this irreversible renal function.

Conclusion

TMAs and TMA-mimicking diseases should be excluded before
making a diagnosis of aHUS. Eculizumab is a complement
inhibitor that has been shown to be effective in reversing the
TMA effect in patients with aHUS, especially when it is used
early on in the course of the disease. While early administra-
tion of eculizumab has been shown to be successful in treating
aHUS, further studies are needed to determine the optimal
duration of therapy.
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