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Case Report

Haemolytic uraemic syndrome associated with H1N1 influenza
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Abstract
Haemolytic uraemic syndrome (HUS) is one of the two
forms of thrombotic microangiopathies and is character-
ized by the triad of microangiopathic haemolytic an-
aemia, thrombocytopaenia, and acute renal failure. It
has been associated with bacterial and viral infections as
well as non-infective causes. We report a subject who
presented with HUS associated with an influenza-like
syndrome which was confirmed as an influenza A
(H1N1) infection. There are reports of HUS associated
with seasonal influenza, but there have been no reported
cases of HUS after novel influenza A (H1N1) in the
literature so far.
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Introduction

Haemolytic uraemic syndrome (HUS) is a rare condition
comprising the clinical triad of acute renal failure, micro-
angiopathic haemolytic anaemia and thrombocytopaenia
[1]. It was first described in 1955 by Gasser et al. [2]
who reported HUS in children with preceding gastro-
intestinal infection with bloody diarrhoea. It is now
known that HUS falls into the broader category of
thrombotic microangiopathies (TMA).

There are two types of HUS [3]: (i) D+ HUS, the
classic form, accounting for 95% of cases in children,
and most commonly caused by an infection by a shiga
toxin-producing Escherichia coli, specifically serotype
O157:H7, and (ii) D− HUS or atypical HUS. This latter
has been associated with various non-enteric infections
(e.g. Streptococcus pneumoniae), viruses (e.g. Coxsackie,
ECHO, varicella and Epstein–Barr), drugs (anticancer
molecules, immunotherapeutics and antiplatelet agents),
malignancies (prostatic, gastric and pancreatic cancers),
transplantation, pregnancy, scleroderma or antiphospholi-
pid syndrome [4].

The novel influenza A (H1N1) pandemic began in
Mexico in March 2009. By January 2010, 47 million
people were infected (~15% of the population) [5].
Fourteen thousand and one hundred forty-two have died

[6], 97 in Portugal [7]. The complications of this infec-
tion are still far from known. We report the first case of
HUS associated with H1N1.

Case report

A 37-year-old Caucasian male, previously in good health,
complained of fever (38.3°C), cough and sore throat. Two
days later, he developed increasing fatigue, and noted dark
urine and jaundiced skin and sclerae. There was no history
of recent travel or diarrhoea. His dietary history was unre-
markable. He had not taken any vaccine or medication
apart from 2 g of paracetamol. There was no significant
family history of disease.

At admission (Day 5), physical examination showed that
the patient had mildly icteric skin and sclerae. Temperature
was 37.6°C, blood pressure was 156/90 mmHg and heart
rate was 60 beats/min, but otherwise, the examination was
unremarkable.

Laboratory findings were remarkable for anaemia,
with haemoglobin 74 g/L (7.4 g/dL), thrombocytopaenia,
platelet count 85 × 109/L (85 000/mm3), and elevated
serum creatinine and urea [335.9 μmol/L (3.8 mg/dL)
and 66.4 mmol/L (186 mg/dL), respectively]. Haemo-
lytic anaemia was confirmed by low serum haptoglobin
[0.88 μmol/L (8.8 mg/dL)], elevated serum lactate dehydro-
genase (5376 U/L) and schistocytes on blood smear. The
Coombs test was negative. Coagulation tests were normal.
Total bilirubin and ASTwere slightly elevated [35.9 μmol/L
(2.1 mg/dL) and 85 U/L, respectively], and ALT was nor-
mal. Serum complement levels were within the normal
range. Urinalysis revealed protein 3+, bilirubin 2+ and
blood 4+, and sediment showed rare blood cells and
granular casts per high-power field, without quantification.
Serologies for ANCA, ANA, anti-DNA antibody levels,
HIV, hepatitis B and C, cytomegalovirus, and rheumatoid
factor were unremarkable. Blood and urine cultures were
negative. ADAMTS13 was below the normal range
(0.33 μg/mL; normal range = 0.60–1.60 μg/mL), and
rt-PCR for detection of H1N1 influenza was positive.

A chest radiograph was unremarkable. An abdominal
ultrasound showed a mild hepatomegaly (135.8 mm). A
renal ultrasound was unremarkable, the right kidney was
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111.8 mm and left kidney 125.4 mm. The abdominal CT
scan showed no abnormalities.

Starting on admission day (Day 5), he was treated with
daily plasma exchange for 5 days. On Day 7, oseltamivir
was initiated and maintained for 7 days.

Following admission and over the next 15 days, his
thrombocytopaenia resolved [Day 20, 570 × 109/L (570 000/
mm3)], his haemoglobin increased progressively [Day 20,
102 g/L (10.2 g/dL)] and serum creatinine slowly decreased
to baseline [Day 20, 106.1 μmol/L (1.2 mg/dL)].

Discussion

D− HUS or atypical HUS has been associated with various
viral infections. We suspected influenza H1N1 due to the
influenza-like illness. This is a disease that spreads via
the airway and can be severe. World Health Organization
data indicate that ~40% of severe cases occur in previ-
ously healthy children and adults, usually under the age
of 50 years old [8]. Thus, we performed rt-PCR for
H1N1 (real-time polymerase chain reaction), which was
positive. No other causal or associated factors were iden-
tified in our patient.

Platelets bind to endothelium via von Willebrand factor
(vWF). ADAMTS13 is a zinc-containing metallopro-
tease that cleaves large vWF multimers, thereby decreas-
ing their prothrombogenic properties [9]. Deficiency of
ADAMTS13 leads to the appearance of large prothrom-
bogenic multimers of VWF in the circulation that is
associated with thrombocytopaenia and intravascular haem-
olysis [10]. A previous report has shown that, although a
deficiency of ADAMTS13 diagnoses TTP, some patients
with D− HUS also share this finding [9]. Our patient
had low ADAMTS13 during the acute episode. A plasma
sample for determination of ADAMTS13 was not collected
after remission.

The patient was treated with oseltamivir, followingWHO
guidelines that recommend treating serious cases imme-

diately [8]. Oseltamivir acts by inhibiting neuraminidase,
which is a glycoprotein on the surface of influenza virus that
decreases the release of viruses from infected cells and thus
prevents viral spread. Plasma exchange or infusion is con-
sidered the therapy of choice in patients with HUS. The pa-
tient underwent plasma exchange for 5 days, obtaining
clinical and renal function improvement.

To our knowledge, this is the first reported case of HUS
associated with H1N1 influenza. Further accumulation of
clinical data is necessary to confirm whether HUS has a
real association with H1N1 influenza.
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