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Abstract: Infection-related glomerulonephritis (IRGN) is an immune-mediated kidney disease 
triggered by bacterial infections, with Staphylococcus aureus increasingly recognized as a significant 
causative agent. This report describes a case of methicillin-sensitive Staphylococcus aureus (MSSA)-
associated glomerulonephritis in a patient with a large epidural abscess. In this case report, we 
present a 63-year-old male with an extensive epidural abscess caused by methicillin-sensitive 
Staphylococcus aureus (MSSA) bacteremia. Despite surgical drainage and prolonged antibiotics, he 
developed acute kidney injury. Kidney biopsy revealed diffuse endocapillary proliferative 
glomerulonephritis with IgG and IgA immune complex deposition, consistent with infection-related 
glomerulonephritis. IRGN, often associated with deep-seated infections like abscesses, presents 
significant diagnostic challenges due to overlapping AKI etiologies. A kidney biopsy remains 
essential for identifying immune-mediated glomerulonephritis and guiding management. While 
historically linked to methicillin-resistant strains, MSSA has emerged as a significant cause of IRGN, 
particularly in adults and older populations. This case underscores the importance of timely infection 
control and a multidisciplinary approach in managing IRGN to achieve favorable outcomes. 

Keywords: Infection-related glomerulonephritis; Renal injury; Kidney biopsy; Acute kidney failure; 
case report 
 

Introduction 

Infection-related glomerulonephritis (IRGN) is an immune-mediated condition affecting the 
kidneys, triggered by nonrenal bacterial infections [1]. It has various types, including post-
streptococcal glomerulonephritis (PSGN), IgA-dominant (Staphylococcus-associated) infection-
related GN, endocarditis-associated GN, and shunt nephritis [2]. PSGN had historically been the most 
common IRGN; however, in the last 2 decades, there has been a shift regarding the underlying cause, 
with pathogens shifting to staphylococcal infections, as well as some viruses associated with IRGN 
[2,3]. The types of pathogens and infection sites have also changed, with staphylococcal infections as 
prevalent as streptococcal ones in adults, and three times more common in the elderly [2].  

Staphylococcus infection-associated glomerulonephritis (SAGN), although initially only 
reported with methicillin-resistant Staphylococcus aureus (MRSA), with increasing incidence in 
recent years, is also reported in methicillin-sensitive strains [4].  

Pathogenesis results from immune complex deposition in the glomeruli, where these complexes 
are usually formed by immunoglobulin (Ig)G antibodies and bacterial antigens. The glomerular 
damage often shows mild-to-moderate IgA and strong complement factor 3 (C3) staining. However, 
IgA is not always the predominant feature, indicating variability in the immunological response [5]. 

In this paper, we report the presentation of a 63-year-old male patient with acute kidney injury 
(AKI) in the setting of IGRN secondary to MSSA bacteremia.  
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Case Discussion 

A 63-year-old male with a medical history of umbilical hernia, occipital headache, gout, 
hyperlipidemia, marijuana use, and potential alcohol abuse presented to the emergency department 
complaining of low back pain. The evaluation revealed a large ventral epidural abscess extending 
from C2 to L4, necessitating admission to the surgical service for laminectomy and drainage. Initial 
antibiotic therapy with Vancomycin was initiated, later adjusted to target methicillin-susceptible 
Staphylococcus aureus (MSSA) initially with cefalexin, then switched to nafcillin. 

The patient had a complicated hospital course resulting in admission to a higher level for sepsis 
and underwent surgery, hemilaminectomy at C2 and laminectomies at C3, L3-L5 with abscess 
evacuation.  

Despite surgical drainage, the patient continued to spike fevers. Transthoracic echocardiography 
identified mobile 7mm vegetations on the noncoronary cusps of the aortic valve, with subsequent 
negative findings on transesophageal ultrasound. Prolonged antibiotic therapy was initiated for at 
least 6 weeks. 

The hospital course was further complicated by a skin rash attributed to nafcillin, prompting a 
switch to cefalexin. Additional complications included shortness of breath with lung infiltrates in the 
right lower lung field, treated as pneumonia with levofloxacin. Worsening lower extremity edema, 
hypertension, and rising creatinine levels prompted a nephrology consultation for an acute kidney 
injury (AKI) workup. Urinalysis revealed hematuria, proteinuria, and an elevated protein-creatinine 
ratio, with negative results on hepatitis and immunological workup, as seen in Tables 1 and 2.   

Blood work and urine analysis: 

Table 1. Blood work and urine analysis on the day of admission (Day 0). 

Laboratory values Normal levels, unit                               Patient’s levels 

 Day 0 of Admission Day 12 of Admission 

Blood chemistries   

Creatinine 0.6-1.23 mg/dl 1.10 1.63 

BUN (blood urea 

nitrogen) 

6-23 mg/dl 22 10 

Sodium 135-145, mmol/L 130 137 

Potassium 3.5-5.3, mmol/L 4.1 3.5 

Chloride 97-107 mmol/L 89 99 

Bicarbonate 22-29 mmol/L 24 26 

Anion Gap 10-19 mmol/L 17 12 

Uric acid 3.7-8 mg/dl 7.3  

Albumin 3.7-5.1 g/dl 3.5  

HbA1c 4- 5.6 % 5.9  
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Complete blood counts   

White blood count 3.5-10 x10(9)/L 26.9, neutrophilic 11.4, neutrophilic 

Hemoglobin 13.5-17 g/dl 12.5 7.4 

Platelets 150-400 x10(9)/L 346 568 

Urine analysis   

pH 4.8-8 5.5 5.5 

Specific gravity 1.001-1.035 1.042 1.014 

Glucose Negative Negative Negative 

Blood Negative Trace 2+ 

Protein Negative 1+  Trace 

Bilirubin Negative Negative Negative 

Nitrites Negative Negative Negative 

Leukocyte esterase Negative Negative Negative 

WBC <5/HPF 0-2 0-2 

RBC <5/HPF 0-2 21-50 

Bacteria 0-940/HPF 22 54 

Casts  11-20 3-5 

Protein/creatinine ratio <=0.11 mg/mg Cr  0.32 

Protein, quantitative mg/dl  40 

Creatinine mg/dl 64 126 

Osmolality 50-1200 mOsm/kg H2O 370  

Sodium mmol/L <20  

Potassium mmol/L 16.5  

Acute Kidney Injury Workup: 
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Table 2. Workup for acute kidney injury, hepatitis, syphilis, and immunological workup. 

Hepatitis Panel 

Hepatitis A total Antibody (Ab) Non-reactive (NR) 

Hepatitis B surface Ab <3.5  

Hepatitis B surface antigen NR 

Hepatitis C Ab NR 

Immunology 

ANA Titer 1:180, homogenous pattern 

Centromere Ab <0.2, Negative 

Chromatin Ab <0.2, Negative 

Double-stranded Deoxyribonucleoside Ab  2, Negative 

JO-1 Ab <0.2, Negative 

Ribosomal P Ab <0.2, Negative 

Ribonucleoprotein <0.2, Negative 

Anti-topoisomerase I (Scl-70) Ab <0.2, Negative 

Smith Ab <0.2, Negative 

Anti Ro (SSA) Ab <0.2, Negative 

Anti La (SSB) Ab <0.2, Negative 

Myeloperoxidase Ab <0.2, Negative 

Proteinase 3 Ab <0.2, Negative 

Immunoglobulin (Ig), Normal values in brackets 

IgA 783 (70-400) 

IgG 723 (700-1600) 

IgM 78 (40-230) 

Complements, Normal values in brackets 

C3 88 (75-180) 
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C4 21 (10-40) 

Syphilis Ab NR 

Cryoglobulin Negative 

Due to persistent skin rash and worsening renal function, concerns for acute interstitial nephritis 
or infection-related glomerulonephritis arose, leading to a kidney biopsy. Biopsy findings indicated 
diffuse endocapillary proliferative glomerulonephritis with immune thrombi and polytypic IgG and 
IgA-dominant deposits, alongside mild acute tubular injury, moderate arteriosclerosis, and mild 
arteriolosclerosis. Cryoglobulin levels were negative. Immunosuppressive therapy was deferred due 
to the absence of crescentic disease and ongoing infection risk. 

A.                                    B.                        C.  

  

Figure 1. A. Interstitial fibrosis and tubular atrophy, B. Intimal Fibrosis, C. Hypercellular glomeruli with immune 
thrombi. 

A.                                                             B.  

 

Figure 2. A. IgG deposits, B. IgA deposits. 

Creatinine graph 
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Figure 3. Creatinine course, with a timeline of important clinical courses. 

Following stabilization of renal function, the patient was discharged and has since been followed 
up by nephrology and infectious disease outpatient clinics. He completed a 12-week course of 
cefalexin, with weekly chemistries showing improving creatinine levels, and normal kidney function 
in 3 months.  

Table 3. Post-discharge, most recent bloodwork available, 6 months post-discharge. 

Laboratory values Normal levels, unit  Patient’s levels (Most Recent)  

Blood chemistries  

Creatinine 0.6-1.23 mg/dl 1.07 
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BUN (blood urea 
nitrogen) 

6-23 mg/dl 20 

EGFR >=60 78 

Sodium 135-145, mmol/L 140 

Potassium 3.5-5.3, mmol/L 4.6 

Chloride 97-107 mmol/L 102 

Bicarbonate 22-29 mmol/L 30 

Complete blood counts   

White blood count 3.5-10 x10(9)/L 10.5 

Hemoglobin 13.5-17 g/dl 7.3 

Platelets 150-400 x10(9)/L 375 

POST DISCHARGE BLOODWORK.  

Discussion 

Over the last 2 decades, with the decline in PSGN, there has been a surge in SAGN associated 
with an increase in Staphylococcus aureus infection with resistant strains including MRSA. SAGN, 
although uncommon, has had an increased incidence, more so in middle-aged or older adults [2-4].   

The pathogenesis of SAGN, similar to PSGN, results from immune complex deposition in the 
glomeruli. Immune complexes formed from immunoglobulin (Ig)G antibodies and bacterial antigens 
are deposited in the glomerulus, causing complement activation and further activation of immune 
cells, resulting in glomerular damage [5-7].  

However, a fundamental difference in the pathogenesis remains the timing of the development 
of GN. PSGN classically occurs 2-3 weeks after infection resolution, while SAGN has been 
predominantly found to occur with ongoing infections. It is common with endocarditis but is also 
seen in skin abscesses, osteomyelitis, and indwelling shunts. In this case report, the patient also 
developed SAGN with AKI while being treated for the infection, although with a prolonged course 
of antibiotics due to the extensive nature of the infection [8,9].  

SAGN results from immune complex deposition in the glomeruli, with complexes containing 
IgG antibodies, but instances of IgA deposition have also been seen. In cases linked to MRSA, MSSA, 
or even Staphylococcus epidermidis, the glomerular damage often shows mild-to-moderate IgA and 
strong complement factor 3 (C3) staining. However, IgA is not always the predominant feature, 
indicating variability in the immunological response [5,10] [4]. Further, SAGN has been more 
frequently associated with endocarditis or indwelling shunts, with considerations of more immune 
mechanisms that could be contributing further to the SAGN [8,9].  This index case similarly presents 
with biopsy-proven IgG and IgA deposition in the glomerulus, causing SAGN, occurring with less 
reported MSSA infection, even more so in the absence of endocarditis.  

Although the host genetic factors contributing to SAGN are not yet fully understood, the IgA-
dominant form of post-infectious glomerulonephritis seen in SAGN suggests that individuals with a 
predisposition toward IgA nephropathy may be more susceptible. This could involve 
polymorphisms in genes regulating IgA production and deposition, such as the MUC1 gene, which 
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has been implicated in other forms of IgA nephropathy [11]. Host genetic variants in cytokine 
production (such as TNF-α, IL-6, and IL-10), T-cell receptor signaling, and complement system 
regulation might modulate the immune response to S. aureus, influencing the severity and likelihood 
of GN. Variations in genes like CFH (complement factor H) may also be involved in differential 
susceptibility to SAGN [5]. 

Similar to the index case, with the complicated nature of the presentation of these infections with 
either endocarditis or large abscesses which could be complicated by bacteremia, sepsis, or shock, 
there can be other explanations for the AKI, including acute tubular necrosis (ATN) and hypotension 
or microthrombi causing acute interstitial nephritis (ATN) which can make a diagnosis tricky. Kidney 
biopsy as such becomes fundamental for the diagnosis of the cause as well as understanding of the 
immunological aspect of the disease.  

Similarly in this case, as revealed by the biopsy findings of tubulointerstitial inflammation and 
tubular atrophy alongside glomerular involvement, AKI could be multifactorial with both IGRN and 
AIN resulting in his presentation. Though AIN is usually drug-induced, it can also be triggered by 
infections. The positive staining for nephritis-associated plasmin receptor (NAPlr) in the 
tubulointerstitial infiltrates supports the diagnosis of infection-related AIN, a rare but recognized 
complication of bacterial infections. This is consistent with previous reports showing that NAPlr is a 
useful marker for distinguishing SAGN from other forms of glomerulonephritis, particularly in the 
presence of AIN [12].  Several case reports have documented instances of NAPlr with IRAIN 
(infection-related acute interstitial nephritis), which were further complicated by infection-related 
glomerulonephritis (IRGN). In these cases, atypical findings such as blood eosinophilia and renal 
tubulointerstitial eosinophil infiltration were noted—features that are not commonly observed in 
typical cases of IRGN [13,14].  

Management of IGRN included treatment of the underlying infection as well as addressing the 
glomerular inflammation. Treatment of infection with source control with as-needed drainage, 
surgery, and management with a prolonged course of appropriate antibiotics. For MRSA infections, 
treatment typically involves polypeptide antibiotics (such as vancomycin and teicoplanin) and 
aminoglycosides (like arbekacin), with dosages adjusted according to renal function and drug levels 
to avoid side effects. In cases of deep infections, a prolonged course of up to six weeks and surgical 
intervention to remove infected tissue may be necessary [5]. In our patient, despite aggressive 
antibiotic therapy and surgical drainage of the abscess, kidney function continued to decline, raising 
concern for ongoing renal injury due to immune-mediated mechanisms.  As such, additional 
management with corticosteroids and/or immunosuppressants was deemed necessary.  

Although the patient was initially started on oral steroids, immunosuppressive therapy was 
ultimately deferred due to the absence of crescentic glomerulonephritis and the heightened risk of 
worsening the underlying infection. The patient had rapid improvement in kidney function with 
normalization of creatinine within 3 months with antibiotics, with the resolution of AKI. 

However, in published studies, there have been conflicting reports of worsening infection as 
well as increasing mortality associated with steroids or immunosuppressant use [5]. In a cohort of 
elderly patients treated with corticosteroids, renal lesions improved in only 14%, while 18% of the 
patients died from worsening infection [15]. Another study in patients with endocarditis showed that 
those treated with corticosteroids had a higher mortality rate (23.5%) compared to those treated with 
antibiotics alone (10%) [5,16] .   

Furthermore, a review by Takayasu et al. evaluated 62 published case reports and found that 
among 34 patients treated with corticosteroids for IgA-dominant infection-related 
glomerulonephritis (IgA-IRGN) or Staphylococcus-associated glomerulonephritis (SAGN), 12% 
died, 29% developed end-stage kidney disease (ESKD), and 41% achieved remission. In contrast, in 
32 patients not treated with corticosteroids, 6% died, 13% developed ESKD, and 44% achieved 
remission [5].  
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Alternative treatments, including plasma exchange to remove immune complexes and 
endotoxin adsorption with polymyxin-immobilized fibers, are also used infrequently and have 
limited published data [17,18].    

In conclusion, this case emphasizes the diagnostic and therapeutic challenges associated with 
Staphylococcus-associated glomerulonephritis and infection-related AIN. Kidney biopsy remains 
crucial in distinguishing between various etiologies of AKI in the setting of infection. While 
immunosuppressive therapy may be beneficial in select cases, the management of infection-related 
glomerulonephritis should prioritize infection control and supportive care. The role of NAPlr 
staining in diagnosing AIN in such settings deserves further exploration, as it may provide a valuable 
tool for guiding therapeutic decisions. 
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