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Acute renal failure due to glomerulonephritis associated with staphylococcal
infection
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Summary
Acute renal failure developed in a diabetic with
staphylococcal arthritis and septicaemia in the ab-
sence of endocarditis. Renal biopsy showed prolifera-
tive glomerulonephritis and there was evidence of
alternative pathway of complement activation. Renal
function recovered following haemodialysis for 2
months. The association of glomerulonephritis with
staphylococcal infection is reviewed.
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Introduction
Acute renal failure may complicate severe bac-

terial infections, but it is not generally appreciated
that this may be secondary to glomerulonephritis
rather than acute tubular necrosis. Glomerulonephri-
tis in staphylococcal infections of ventriculo-atrial
shunts or endocarditis is well recognized (Black,
Challacombe and Ockenden, 1965; Gutman et aL,
1972), but has rarely been reported with other sites of
infection.

Case report
A 45-year-old female with Type I diabetes mellitus

for 15 years was admitted in ketoacidosis precoma
with a pyrexia and a swollen elbow joint. Before
admission there had been no evidence of diabetic
nephropathy, retinopathy or neuropathy. Conven-
tional therapy for diabetic ketoacidosis was supple-
mented with intravenous flucloxacillin and gentami-
cin. Staphylococcus aureus was isolated from cultures
of blood and joint aspirate on day 2.
On day 4 urinary output decreased and serum

creatinine rose from 117 ,umol/l to 164 ,umol/l with a
urinary osmolality of 308 osm/l. Urine microscopy
showed 12 x 106/1 pus cells and more than 200 x 106/1
red cells with granular casts present. The 24-hr
urinary protein excretion was 0-2 g. Serum creatinine
continued to rise and oliguria progressed to anuria.
Haemodialysis was started on day 10 and continued
two to three times a week. Renal biopsy was
performed on day 47 (see below). Haemodialysis was
discontinued on day 84, with a serum creatinine of
185 ,umol/l and a creatinine clearance of 25 ml/min.
At no time were any cardiac murmurs detected.

Immunology
Immune complexes were measured by polyethyl-

ene glycol precipitation-complement consumption
(Harkiss and Brown, 1979), complement and C3
nephritic factor using methods described by Brown
and Hobart (1981).
On admission immune complexes were raised at

100o (normal less than 24%) and C3 levels were
normal. Subsequently, immune complex levels de-
clined but C3 levels fell to 32 mg/dl (normal 60-180
mg/dl) and C3 nephritic factor was detected. Levels
of C4 were normal and antinuclear factor was
negative. By the time of discharge immune complex
and complement levels were normal and C3 nephritic
factor was undetectable.

Renal pathology
Light microscopy demonstrated a diffuse prolifera-

tive and exudative glomerulonephritis. Tubules, in-
terstitium and vessels showed only mild non-specific
changes. Direct immunofluorescence revealed in-
tense diffuse granular staining of the glomerular
basement membrane for C3 and focal staining for
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IgG. Staining for IgA, IgM, Clq and fibrinogen were
negative. Electron microscopy demonstrated scat-
tered electron dense hump-like deposits on the
epithelial aspect of the glomerular basement mem-
brane.

Discussion

Our patient is among the few reported in whom
glomerulonephritis has been associated with staphy-
lococcal infection in the absence of endocarditis.
Early reports of infection-associated glomerulone-
phritis were mostly from post-mortem examinations
(Nydahl and Hall, 1965). More recent reports have
included patients with visceral abscesses and acute
renal failure without endocarditis (including one
patient with staphylococcal infection) in whom
proliferative glomerulonephritis was found on renal
biopsy (Beaufils et al., 1976). Less severe renal
impairment associated with minor staphylococcal
infections has also been reported (Spector et al.,
1980). Infection associated glomerulonephritis is
probably underdiagnosed. In acute renal failure
acute tubular necrosis may be presumed if renal
biopsy is not performed. In such cases haematuria
may be a clue to glomerulonephritis, staphylococcal
infections may play a role in the pathogenesis of
some cases of primary glomerulonephritis (Sato,
Nakazora and Ofuji, 1979).
The renal pathology is compatible with an im-

mune-complex mediated pathogenesis and it is note-
worthy that Staphylococcus aureus antigen has been
identified by direct immunofluorescence within the
glomeruli of a patient with staphylococcal endocardi-
tis and glomerulonephritis (Pertschuk et aL, 1976).
Hypocomplementaemia has been previously noted

in infection associated glomerulonephritis, but ac-
cording to Beauffis (1981) only in patients with
endocarditis. It is therefore important to note that in
our case hypocomplementaemia was found without
evidence of endocarditis. Low C3 levels with normal
levels of C4 suggests alternative pathway activation
(Peters et al., 1972) and the C3 splitting activity
detected appeared to be classical nephritic factor, i.e.
an immunoconglutin binding to and stabilizing the
C3bBb complex causing activation and consumption
of C3 without affecting the classical pathway C4-2
step. C3 nephritic factor is a IgG autoantibody and
although most frequently found on Type II (dense
deposit) mesangiocapillary glomerulonephritis, it has
been detected in other forms of glomerulonephritis
(Gwyn Williams et al., 1974).

Although recovery of renal function after haemo-
dialysis for 2 weeks has been reported in a similar
patient (Beaufils, 1981), recovery of renal function
after haemodialysis for 2 months is not previously
reported and emphasizes that the long-term progno-
sis can be good if infection is eradicated. In patients
who have been rebiopsied after clinical recovery,
regression of the histological changes has been
observed (Beaufils et al., 1976).

In acute glomerulonephritis, evidence of infection
should be sought as appropriate antibiotic therapy
may improve the prognosis.
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