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Abstract 
Staphylococcus associated glomerulonephritis (SAGN) is an uncommon in-
fection-related glomerulonephritis. Although infection is typically ongoing 
when patients present with SAGN, in the case of deep-seated infections, the 
presence of infection may not be apparent. The aim of this study is to high-
light the importance of renal biopsy when the diagnosis is not obvious. We 
present a case of staphylococcus associated glomerulonephritis in a patient 
treated with beta-lactam antibiotics for staphylococcus bacteraemia. A renal 
biopsy helped differentiate between interstitial nephritis and staphylococcus 
associated glomerulonephritis. 
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1. Introduction 

Acute kidney injury in the setting of infection can be multifactorial and difficult 
to differentiate. Although infection-related glomerulonephritis is a known cause, 
it is uncommon with a prevalence of 0.8% [1]. Staphylococcus associated glo-
merulonephritis is on the rise due to change in patient demographics and in-
creasing incidence of community acquired methicillin resistant Staphylococcus 
aureus. SAGN mainly affects older adult males and its incidence peaks between 
the fifth and seventh decades of life [1] [2]. Prevalence of drug induced intersti-
tial nephritis is also on the rise due to widespread use of antibiotics [3]. True in-
cidence of these pathologies is likely underestimated as confirmatory renal bi-
opsy is often not performed in older frail patients. Challengingly, this is the same 
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population in whom these pathologies are most commonly seen. The aim of this 
paper is to demonstrate the importance of histological diagnosis of renal injury 
to rule out other nephritides that can have similar clinical presentations but have 
different treatment options and prognosis. 

2. Case Report 

A 64-year-old man presented to emergency department (ED) with painful left 
arm at the site of a previous intravenous (IV) cannulation which was inserted 
during a recent hospital admission for melaena. His prior medical history was 
significant for severe dilated ischemic cardiomyopathy, atrial fibrillation and di-
et-controlled type II Diabetes mellitus. He had an implantable cardioverter defi-
brillator in situ for primary prevention of malignant arrythmias.  

He was diagnosed with superficial thrombophlebitis and discharged from ED 
on the same day with instruction to use topical anti-inflammatory for symptom 
relief. He presented a week later, with lethargy and feeling generally unwell. He 
became febrile and hypotensive in ED. Blood cultures and other basic pathology 
were completed. He was then started on IV Piperacillin-tazobactam, Vancomy-
cin and Flucloxacillin for presumed IV line related sepsis. Four of his initial 
blood cultures became positive for methicillin sensitive Staphylococcus aureus. 
IV Flucloxacillin was continued, other antibiotics were ceased. Trans-thoracic 
echocardiogram did not show vegetations, due to restrictions in the COVID 
pandemic, he did not get a transoesophageal echocardiogram. Total antibiotic 
duration was decided as 6 weeks to treat presumed infective endocarditis due to 
prolonged bacteraemia, presence of implantable cardioverter and absence of de-
finitive imaging. He remained stable and was discharged from hospital on day 5 
of Flucloxacillin.  

He was referred back to emergency department on day 8 of Flucloxacillin, 
when his routine biochemistry showed an acute worsening of renal function. His 
creatinine was elevated to 462 μmol/L from baseline 143 μmol/L. His estimated 
glomerular filtration rate had dropped from 45 to 11 mL/min/1.73 m2. A diffe-
rential diagnosis of beta-lactam induced acute interstitial nephritis (AIN) was 
suspected and Flucloxacillin was changed to Vancomycin.  

He had an active urine sediment with more than 1000 red cells/hpf. There 
were no casts. He had no proteinuria. Tests showed white cell count 6.9 × 109/l 
(N 4 – 10 × 109/l), eosinophils 0.15 × 109/l (N 0.02 – 0.5 × 109/l) and albumin 
22 g/L. Complement (C) levels were significant for low C3 0.29 (0.9 - 1.8) and 
normal C4. Antinuclear antibody (ANA), anti-double stranded DNA antibody 
(Anti-dsDNA) and antineutrophil cytoplasmic antibodies (ANCA) were nega-
tive. Renal tract imaging was normal. On day 5 of his admission he had a renal 
biopsy. His biopsy showed proliferative and exudative glomerulonephritis with 
subepithelial IgG and C3 deposits in keeping with “post-infection glomerulo-
nephritis” (Figure 1 and Figure 2). There were also very focal IgA deposits in 
the mesangium. His antibiotics were changed to beta-lactam agent IV Cefazolin.  
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Figure 1. Glomerulus showing global exudation of neutrophils (200× magnification). 

 

 
Figure 2. Immunoperoxidase stains showing focal positive subepithelial “humps” and 
finely granular mesangial staining (400× magnification). 
 
His renal function improved and was discharged from hospital to complete total 
of 6 weeks of antibiotics. He recovered well and was followed up with weekly 
renal function assessment. His renal function returned to baseline at the end of 
antibiotic therapy.   

3. Discussion 

Infection associated glomerulonephritis (GN) is one of the oldest renal disease 
entities described in literature. Any glomerular pathology that result from an in-
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fection can be considered as infection associated glomerulonephritis. However, 
this terminology encompasses a few different glomerulonephritides which makes it 
unclear and confusing at times [4]. Infection associated GN can be broadly di-
vided to post infection glomerulonephritis (PIGN) and glomerulonephritis with 
active ongoing infection. Post streptococcus glomerulonephritis is the posterc-
hild of PIGN and the only well documented cause of PIGN. In the case of PIGN, 
infection is followed by a latent period of days to weeks, during which the pa-
tient returns to his or her usual state of health before GN occurs. Staphylococcus 
infection associated GN (SAGN) is the prototype of GN that occurs with a con-
current infection [1].  

These two entities, although grouped under one blanket term of infection as-
sociated glomerulonephritis, are different in their pathogenesis, treatment and 
prognosis. Therefore, it is important to define the pathology using the correct 
nomenclature to reflect the timing of GN in relation to infection. In the case de-
scribed above, this patient had glomerulonephritis before completing minimum 
duration of treatment for staphylococcus bacteraemia [5]. Therefore, he had 
SAGN, not PIGN as biopsy report reads. This reflects the need for medical pro-
fessionals to have a better understanding of the classification and terminology of 
glomerulonephritis.  

SAGN is uncommon with an incidence of 0.6% - 0.8% [2] [6] but it is on the 
rise due to emerging drug-resistant strains of staphylococcus, increasing the el-
derly population with comorbidities, and intravenous drug addiction. In this 
case, acute interstitial nephritis was the initial working diagnosis. This is due to a 
reasonable suspicion of penicillin induced AIN, supported by its higher preva-
lence of 15% - 27% and timing of the kidney injury [7] [8]. In our patient, the 
renal function was impaired, but given that it remained stable for five days there 
was deliberation for renal biopsy. Confirmatory diagnosis of SAGN from renal 
biopsy allowed continuous use of beta-lactam antibiotics in this patient. This al-
so prevented mislabelling this patient with a β-lactam allergy which would have 
restricted future antibiotic choice and resulted in inappropriate prescribing [9]. 
It is important to be mindful of risks of renal biopsy and ensure benefits of renal 
biopsy outweigh the risks. This patient had a perinephric haematoma post-biopsy 
which resolved without requiring any intervention.  

No single pathological feature is pathognomonic for SAGN. Diagnosis of 
SAGN should be suspected in a patient with evidence of staphylococcus infec-
tion concurrent with the onset of glomerulonephritis if they also have hypocom-
plementemia, proliferative glomerulonephritis with C3 dominant or codominant 
with IgG/IgA deposits and subepithelial humps on electron microscopy [6] [10] 
[11].  

Case reports of SAGN in recent times have described dominant mesangial IgA 
deposition [12]. For this reason, SAGN is now often commonly referred to as 
IgA-dominant infection-associated GN. However, there is emerging evidence to 
suggest that there is a spectrum of IgA staining. Satoskar et al. showed that IgA 
staining can vary from trace or negative to strong, with the majority of the biop-
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sies showing weak to moderate staining. This is in keeping with our patient’s 
biopsy which showed weak IgA staining [2]. 

Our patient’s renal function improved at the end of the 6-week course of 
intravenous antibiotics. This is in keeping with usual course of SAGN where 
successful eradication of infection results in resolution of glomerulonephritis.  

4. Conclusion 

A renal biopsy should be performed if staphylococcus associated glomerulo-
nephritis is suspected as a wide range of pathologies could present with the same 
clinical picture and differentiation of these syndromes is important for treatment 
and prognostication. 
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