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Abstract

Pulmonary haemorrhage is a potentially life-threatening
event that may occur in patients with pulmonary-renal syn-
dromes. These syndromes have typically been thought to
occur in small-vessel vasculitides, such as ANCA-mediated
disease, Goodpasture’s disease and other autoimmune con-
ditions including systemic lupus erythematosus or anti-
phospholipid antibody syndrome. Here, we present a rare
cause for pulmonary haemorrhage with associated renal
failure—atypical haemolytic-uraemic syndrome. In this
case, renal biopsy was integral to providing a diagnosis
and guiding therapy.
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Background

Pulmonary haemorrhage is a potentially devastating com-
plication of the pulmonary-renal syndromes. The most well
known of these syndromes is that named after Goodpasture
who reported a case of haemorrhagic pneumonia accompa-
nied by renal failure. These joint phenomena are now known
to occur more commonly with the small-vessel vasculitides,
including the ANCA-mediated diseases. They have also
been described in other clinicopathologic conditions includ-
ing systemic lupus erythematosus (SLE), antiphospholipid
antibody syndrome and essential mixed cryoglobulinaemia
[1,2]. Pulmonary haemorrhage bears high mortality, reach-
ing 10% in ANCA disease [1] and >35% in SLE [3]. These
high rates emphasize the importance for early recognition
of this life-threatening condition.
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Here, we describe a rare case of pulmonary haemorrhage
accompanying renal failure in a patient with haemolytic-
uraemic syndrome (HUS). A renal biopsy became integral
in determining the diagnosis and guiding further treatment.

Case report

A 47-year-old white male with no prior known medi-
cal history presented to a community hospital with com-
plaints of scrotal and lower extremity oedema and progres-
sive dyspnoea for several weeks with recent production
of blood-tinged sputum. The review of systems was sig-
nificant for epistaxis, haematochezia and decreased urine
output for 2 weeks. Pertinent negatives included: no fevers,
chills, rashes, arthralgias, myalgias, haematuria or dysuria.
The patient denied use of any new medications or herbal
supplements.

At admission to the outside hospital, the patient was
found to be thrombocytopaenic with platelets of 50 000/ L.
Serum creatinine was 1.8 mg/dL (159 pmol/L). Intravenous
fluid was administered with no improvement in renal func-
tion. Four days following admission, the patient had two
episodes of frank haemoptysis. His haemoglobin fell from
10 g/dL (100 g/L) to 7 g/dL (70 g/L) prompting transfu-
sion, and his renal function continued to decline. Due to
the constellation of thrombocytopaenia, renal failure and
haemoptysis, he was transferred to our centre for further
management.

Upon arrival, the patient was afebrile, blood pressure
was 150/80 mmHg, pulse 80 bpm, respiratory rate 18 and
oxygen saturation 98% with 35% oxygen supplementa-
tion. Physical examination demonstrated an alert, oriented,
malnourished male. Jugular venous distention and bilateral
pulmonary rales were present. Cardiac and abdominal ex-
aminations were unremarkable. The patient had profound
scrotal oedema and 4+ pitting oedema of bilateral lower
extremities. Laboratory analysis revealed serum creatinine
of 5.8 mg/dL (513 pmol/L), blood urea nitrogen of 107 mg/
dL (38.2 mmol/L) and platelets of 35 000/pL. Schistocytes
were observed in the peripheral blood smear. Total bilirubin
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was elevated to 1.8 mg/dL (31 wmol/L), LDH was 3333 U/L
and haptoglobin was <5 mg/dL (0.05 g/L). Urinalysis at
our facility noted 24 protein, 34 blood and urine sediment
demonstrated numerous muddy brown granular casts with
rare acanthocytes.

The patient was given empiric pulse corticosteroids
(7 mg/kg/day for 3 days), and after consultation with
Haematology and Transfusion Medicine services, plasma-
pheresis was initiated within 3 days of transfer for pre-
sumed TTP versus small-vessel vasculitis. On hospital day
4, the patient developed a pericardial friction rub and began
haemodialysis.

Due to his continuing haemoptysis, a bronchoscopy was
performed which demonstrated diffuse alveolar haemor-
rhage. Further labs revealed positive anti-nuclear anti-
body (ANA) titre at >1:640, speckled. However, panel
for extractable nuclear antigens (ENA) was negative, as
were studies for anti-neutrophilic cytoplasmic antibodies
(ANCA), anti-glomerular basement membrane (anti-GBM)
antibodies, double-stranded DNA, anti-smooth muscle an-
tibodies, anti-phospholipid antibodies and cryoglobulins.
Complement levels were low normal with C3 of 75 mg/dL
(0.75 g/L) and C4 of 15 mg/dL (0.15 g/L). ADAMTS-13
activity was modestly depressed at 19% and no inhibitor of
ADAMTS-13 was detected. Stool cultures and all cultures
from the bronchoalveolar lavage produced no growth.

After six plasma exchange treatments, the patient showed
no improvement in thrombocytopaenia or renal function al-
though the pulmonary haemorrhage abated. A renal biopsy
was performed to distinguish whether the underlying pro-
cess was that of a vasculitis (such as an ANCA-negative,
pauci-immune vasculitis or seronegative SLE) or that of a
thrombotic microangiopathy (TMA). The plan for treatment
was further immunosuppression with cytotoxic agents if a
vasculitis was found versus continuation of plasmapheresis
for a TMA.

The renal biopsy demonstrated diffuse cortical necro-
sis, secondary interstitial inflammation, extensive throm-
bosis and fibrinoid necrosis of arterioles, arteries and
some glomeruli consistent with a severe TMA (Figure 1).
Immunoflorescence staining was non-specific and elec-
tron microscopy demonstrated no immune complex-type
electron-dense deposits.

On the basis of the renal biopsy results, the presentation
and course were felt to be most consistent with an atyp-
ical HUS complicated by pulmonary haemorrhage. After
a second series of six plasma exchanges, the patient had
an improvement in thrombocytopaenia and stabilization of
haematocrit. He was eventually discharged home clinically
stable to continue haemodialysis as an outpatient.

Discussion

Our report describes a rare cause of pulmonary haem-
orrhage coexistent with renal failure—the haemolytic-
uraemic syndrome (HUS). Extrarenal manifestations of this
illness have been described in diarrhoea-associated HUS
in organs other than lung including large bowel, cardiac,
central nervous system and pancreas [4]. Pulmonary in-
volvement in this syndrome is exceedingly rare. In a review
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Fig. 1. (A) Kidney biopsy specimen under low magnification demon-
strates significant coagulative necrosis. The left side of the field is dom-
inated by interstitial haemorrhage. The right side demonstrates intense
neutrophilic infiltration. The glomerular capillaries are engorged and
thrombosed. Haematoxylin and eosin stain, 100x. (B) Under higher mag-
nification, the thrombotic microangiopathy can be easily appreciated. The
interlobular artery (large arrow) has thrombosed and undergone fibrinoid
changes. Similar findings are present in the arterioles noted in this field
(small arrows). The glomerular capillary lumen and tubular epithelium
have been obliterated. Haematoxylin and eosin stain, 200x.

of previous accounts, there have been rare reports of pul-
monary involvement. Other occurrences have been reported
but have been in pediatric patients, in typical diarrhoea-
associated HUS or in HUS associated with chemotherapy
and neoplasia [5-9].

The aetiology of haemorrhage may occur from direct
pulmonary microvascular thrombotic damage. In one au-
topsy series of three paediatric patients, pulmonary mi-
crothrombi were found in all of the patients although none
had clinically significant pulmonary haemorrhage [10]. Al-
ternatively or additionally, the bleeding diathesis may result
from the haemorrhagic milieu of thrombocytopaenia and
uraemic platelet dysfunction. Pulmonary oedema due to
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volume expansion with airway inflammation would predis-
pose the patient to haemorrhage as well. Regardless of the
cause, pulmonary haemorrhage in this syndrome is clearly a
life-threatening complication whose true incidence should
be better established.

This particular case highlights a rare but important com-
plication associated with HUS. Accurate data on the true
incidence of pulmonary involvement in the HUS are still
needed and can perhaps be determined by the use of large
registries. Distinguishing the underlying atypical HUS from
another autoimmune aetiology may only be possible with
kidney biopsy, and early recognition would allow for se-
lecting appropriate therapeutic interventions.
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