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Unusual clinical course

Hemolytic uremic syndrome (HUS) develops from uncontrolled complement activation leading to intravascu-
lar hemolysis and thrombotic microangiopathy. Atypical HUS is diagnosed by excluding a disintegrin and me-
talloproteinase with thrombospondin type 1 motif, 13 deficiency, and infection-associated HUS. Patients with
atypical HUS may respond to eculizumab. We present a case of a 67-year-old woman who developed atypical
HUS with hemolytic anemia, renal failure, and thrombocytopenia following an elective hip arthroplasty.

An otherwise healthy 67-year-old woman was admitted to our hospital after an elective right total hip arthro-
plasty. In the postoperative course, she developed vomiting and acute renal failure that was initially attributed
to a prerenal cause. She continued to have worsened renal failure in spite of intravenous hydration, and she
also developed mild thrombocytopenia. A peripheral blood smear was performed and showed the presence of
schistocytes (red blood cell fragments) consistent with microangiopathic hemolytic anemia. In the context of
anemia, thrombocytopenia, and renal failure, this finding led to a prompt and early referral to a tertiary care
center and a timely diagnosis of atypical HUS. The patient underwent treatment with plasmapheresis, hemo-
dialysis, and eculizumab.

This report highlights the importance of examination of the peripheral blood smear in the diagnosis of throm-
botic microangiopathy. As shown in our case, the presence of schistocytes indicates the need for prompt clin-
ical management.

Anemia, Hemolytic ¢ Hemolytic-Uremic Syndrome ¢ Thrombotic Microangiopathies
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Background

Thrombotic microangiopathy (TMA) is characterized by micro-
vascular occlusion of capillaries and arterioles in various or-
gans with platelet thrombi [1]. It can be broadly classified into
3 categories: thrombotic thrombocytopenic purpura, which is
secondary to a disintegrin and metalloproteinase with throm-
bospondin type 1 motif, 13 (ADAMTS13) deficiency with vari-
able clinical features; hemolytic uremic syndrome (HUS), which
is characterized by renal failure; and other conditions asso-
ciated with microangiopathic hemolytic anemia. HUS can be
associated with infection due to Escherichia coli 0157: H7
that expresses Shiga toxin, or it can be complement mediat-
ed. Atypical HUS (aHUS) is an imprecise term and broadly re-
fers to diseases that involve TMA with some degree of renal
failure in patients for whom ADAMTS13 deficiency and infec-
tion-associated HUS have been ruled out. Some of these pa-
tients have complement abnormalities as the primary under-
lying pathology, and a more precise term for these disorders
is complement-mediated HUS. Although aHUS was initially
described in children, multiple studies have shown that it can
affect adults as well.

Laboratory abnormalities include hemolytic anemia, increased
lactic acid dehydrogenase, low haptoglobin, schistocytes (red
blood cell fragments) on peripheral smear, thrombocytope-
nia, and renal failure. In the differential diagnosis, one should
consider systemic diseases that can be associated with aHUS,
including infections, drugs, pregnancy, autoimmune disease,
cancer, transplant, and metabolic abnormalities such as cobal-
amin deficiency-associated TMA. In many real-world hospital
settings, the turnaround time for ADAMTS13 assays can be
delayed. In these cases, clinical scores such as the PLASMIC
score [2] can be useful to predict ADAMTS13 deficiency [3-5].

Early suspicion and timely diagnosis and treatment are of ut-
most importance to improve mortality and morbidity. Peripheral
blood smear remains a quick, inexpensive, yet important test.
We describe a case of acute renal failure and mild thrombo-
cytopenia following an elective right total hip arthroplasty in
which a diagnosis of TMA and subsequently aHUS were un-
covered as a result of early peripheral blood smear.

Case Report

A 67-year-old woman was admitted to our hospital after an
elective right total hip arthroplasty. She had a history of os-
teoporosis and previous left shoulder rotator cuff repair with
an unremarkable postoperative course. She had unremarkable
laboratory test results, including normal hemoglobin, platelet
count, and creatinine prior to this intervention.
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Figure 1. Peripheral smear from our patient with
microangiopathic hemolytic anemia, demonstrating
decreased erythrocyte numbers consistent with
anemia and decreased platelets consistent with
thrombocytopenia. Arrowheads highlight fragmented
red blood cells (i.e., schistocytes) that have an irregular
shape and lack central pallor. Wright Giemsa stain,
original magnification x400.

Her procedure was performed under regional anesthesia with
negligible blood loss, and she was subsequently started on
aspirin twice daily for venous thromboembolism prophylax-
is. She had normal vitals in the postoperative period, and she
had follow-up complete blood counts on postoperative days
1 and 2. On day 1, results showed mild anemia with hemoglo-
bin of 10.8 g/dL but were otherwise unremarkable. The plate-
let count was noted to be 271x10°/L. On postoperative day 2,
hemoglobin was 10.6 g/L and platelets were 184x10°%/L. The
patient was asymptomatic, and no other investigations were
pursued. Renal function was not assessed on postoperative
days 1 and 2 because there were no clinical indications. On
postoperative day 3, the patient started having episodes of
nonbloody, bilious emesis. Laboratory tests were conducted
and were significant for increased creatinine of 5.57 mg/dL.
Further, the tests showed blood urea nitrogen 48 mg/dL, he-
moglobin 10.0 g/L, and platelets 111x10°L. Fluid resuscitation
was started, but the patient continued to have increased cre-
atinine and decreased platelet count. A peripheral smear was
obtained, which showed fragmented red blood cells, moderate
thrombocytopenia, and unremarkable white cells (Figure 1).
These observations were consistent with microangiopathic he-
molytic anemia. The patient’s lactate dehydrogenase level was
elevated and her haptoglobin level was reduced. The patient
was subsequently transferred to a tertiary care center where
she underwent plasmapheresis and temporary hemodialysis.
ADAMST13 activity was noted to be normal. A fecal polymerase
chain reaction test for Shiga toxin was negative. A diagnosis
of aHUS was made, and the patient was started on eculizum-
ab, with an excellent response. After a protracted stay, the
patient’s laboratory tests (creatinine and platelets) returned
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to baseline and she was discharged. Further genetic workup
was obtained and revealed an MCP/CD46 heterozygous mu-
tation, which placed her at a higher risk for developing aHUS.

Discussion

The patient in this report received a diagnosis of aHUS, for
which there is no specific laboratory test. Exclusion of throm-
botic thrombocytopenic purpura and Shiga toxin E. coli HUS in
the proper clinical context marks the diagnosis of aHUS. The
results of specific tests needed for this exclusion can take time.
Given a high index of suspicion, early involvement of a hema-
tology team and prompt initiation of plasmapheresis along
with hemodialysis, if indicated, are lifesaving. Furthermore,
eculizumab approval from the Food and Drug Administration
for treatment of aHUS has revolutionized its management [6].

Anemia, thrombocytopenia, and renal dysfunction should alert
physicians to the possibility of TMA. A simple peripheral smear
is a quick and rather inexpensive test that can detect schis-
tocytes and confirm microangiopathic hemolytic anemia. In
our case, rapidly worsening anemia, thrombocytopenia, and
acute kidney injury in an otherwise healthy patient prompt-
ed obtaining a peripheral smear, which pointed toward TMA
and led to the patient’s transfer to a tertiary care facility. A
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diagnosis of aHUS was eventually made at that facility, and
with timely treatment, the patient recovered without compli-
cations. aHUS is a type of TMA and should be considered after
ruling out ADAMTS13 deficiency, Shiga-toxin-mediated HUS,
and other systemic conditions causing TMA. Eculizumab has
revolutionized the treatment of aHUS.

Conclusions

Given the potential mortality and morbidity associated with
TMA syndromes, physicians should always consider TMA as a
differential for anemia, thrombocytopenia, and renal failure.
Furthermore, physicians should have a low threshold of sus-
picion to perform a peripheral blood smear, which is a quick,
inexpensive, yet important tool in the detection of microangi-
opathic hemolytic anemia. This report of a case of postoper-
ative aHUS associated with hemolytic anemia and thrombo-
cytopenia with acute renal failure highlights the importance
of examination of the peripheral blood smear. As shown in
our case, the presence of schistocytes indicates the need for
prompt clinical management to prevent mortality and morbidity.
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