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Introduction 

• Postinfectious glomerulonephritis (PIGN) is an 
immunemediated glomerulonephritis caused by 
nonrenal bacterial infections. 

 

•  In the past, most cases occurred in childhood and 
followed streptococcal upper respiratory tract or skin 
infections, and hence were called ‘post-streptococcal 
glomerulonephritis (PSGN) 

 

•  The past 3 decades have witnessed a 
major shift in epidemiology and outcome.  
 

 



PSGN 

• One of the oldest recognized renal diseases. 

 

• Now less commonly seen in industrialized nations, but in the 
underprivileged world, the burden remains high. 
 

•  Subclinical disease is 4-20 times more common. 
 

•  Gp A streptococci were assumed the only strain capable of 
causing GN, recently epidemics sec to Gp C streptococci, S. 
zooepidemicus have been seen. 
 
 



Changing Trends  
 

before 
• Acute poststreptococcal 

glomerulonephritis (APSGN) 
 

•  Pathogeneic agents mainly 
group A streptococcus 
 

•  Age group - pediatric 
 

•  Prognosis- complete 
recovery >95% of patients  
 

current 
• In adults, staphylococcal 

infections are now as common 
as streptococcal infections and 
are 3fold more common PIGN 
 

•  Pathogeneic agent : 
includes staph and gram 
negative bacteria 

•  Age group – older 

•  Prognosis- complete 
recovery in 50-60% of patients  
 
 



Pathogenesis: mechanisms for the 

immunologic glomerular injury 
 
 

• Deposition of circulating immune complexes with streptococcal 
antigenic components. 
 

• In situ immune complex formation resulting from deposition of 
streptococcal antigens within the glomerular basement membrane 
(GBM) and subsequent antibody binding. 
 

• In situ glomerular immune complex formation promoted by antibodies 
to streptococcal antigens that 
cross-react with glomerular components (molecular mimicry). 
 

• Autoimmune reactivity: 
-Anti- (IgG) (modifcation by streptococcal neuraminidase may modify 
immunoglobulins, rendering them autoantigenic). 

     - Anti-DNA antibodies 
     - anti-C1q antibodies,  
      - antineutrophil cytoplasmic antibodies (ANCA) 
      -RF 
 
 



 



streptococcal antigen(s) 
responsible for PSGN  

• Nephritis-associated plasmin receptor (NAPlr), a glycolytic 
enzyme, which has glyceraldehyde-3- 
phosphate dehydrogenase (GAPDH) activity .NAPlr has a 
plasmin-like activity which may promote a local inflammatory 
reaction. An elevated urinary plasmin activity has been 
observed in patients with acute PSGN 

 

• Streptococcal pyrogenic exotoxin B (SPE B), a cationic cysteine 
proteinase, has been localized in the subepithelial deposit  
 



 



PATHOLOGY 
• Light microscopy 

 

• diffuse proliferative and exudative GN with prominent 
endocapillary proliferation and numerous neutrophils 
 

• small subepithelial hump-shaped deposits. 
•  The severity of involvement varies and usually correlates with 

the clinical findings. 
 
•  Patients who are asymptomatic or have mild disease may have 

biopsies that show little glomerular involvement, whereas patients 
with diffuse endocapillary proliferative GN are more likely to have full-
blown acute nephritic syndrome (ie, red to brown urine, proteinuria, 
edema,hypertension, and acute renal failure 

 
• Crescent formation is uncommon and is associated with a poor 

prognosis. 
 





The most common light 
microscopic patterns  
• Of the 72 patients with ≥3 months of follow-up (mean, 29 months): 

• Diffuse prolif (53%), 

•  focal (28%),  

• mesangial (13%) proliferative glomerulonephritis.  

• IgA-dominant PIGN occurred in 17%. 

•  22% achieved complete recovery, 

•  44% had persistent renal dysfunction, 

• 33% progressed to ESRD.  

• The presence of diabetes, higher creatinine at biopsy, dialysis at 
presentation, the presence of diabetic glomerulosclerosis, and 
greater tubular atrophy and interstitial fibrosis predicted ESRD.  

• Prognosis for these older patients is poor, with fewer than 25% 
recovering full renal function. 



PATHOLOGY  

• IF: 
• characteristic pattern of deposits of C3 and 

immunoglobulin G (IgG) distributed in a diffuse granular 
pattern within the mesangium and glomerular 
capillary walls  

 

• The granular pattern of C3 deposition in the capillary walls 
(garland-type deposits) gives a "starry sky" pattern  

 

• Other immune reactants (eg, immunoglobulin M 
[IgM], immunoglobulin A [IgA], fbrin, and other complement 
components) may also be detected  
 
 





 



Pathology- EM 

 



Electron microscopy 

The dome-shaped 
subepithelial 
electron-dense 
deposits that are 
referred to as 
humps  
 



Clinial presentation 
• classic patient with APSGN : 
•  a child (the male:female ratio is 2:1) between the ages of 2 and 18.  
• The latent period between URI and nephritis is 7–10 days and 2–4 weeks 

in cases that follow skin infection.  
• Typical clinical presentation is: 

- acute nephritic syndrome (hematuria, edema, hypertension, and 
oliguria) 

    - in a minority of cases, nephrotic syndrome 
    -in rare cases,by a rapidly progressive (crescentic GN) 

 
•  clinical course: In a typical case 
     improvement is observed af‡er 2–7 days 
     when the urine volume increases, 
    followed rapidly by resolution of 
     edema and HTN. 
 



 



 



 



Laboratory findings 
 

—variable decline GFR detected by a rise in serum creatinine.  

---proteinuria 
—hematuria (dysmorphic) with or without RBC casts  
— In approximately 90 percent of patients, C3 and CH50 (total 
complement activity) are signiɹcantly depressed in the first  two weeks of 
the disease course C4 and C2 levels may be low The, C3 and CH50 
return to normal within four to eight weeks after presentation. 
 
—25 percent of patients will have either a positive throat or skin culture 
 



Laboratory findings 



Serology 
• The best markers for PSGN are serum antibody levels to 

NALPr or SPEB/zSPEB, ( rarely available ). 

 

• The streptozyme test, which measures five different 
streptococcal antibodies, is positive in more than 95% of 
patients due to pharyngitis and approximately 80 percent 
of those with skin infections 
includes  

● Anti-streptolysin (ASO) 
● Anti-hyaluronidase (AHase) 
● Anti-streptokinase (ASKase) 
● Anti-nicotinamide-adenine dinucleotidase (anti-NAD) 
● Anti-DNase B antibodies  
 



DIAGNOSIS 

 
— PSGN is usually diagnosed based upon clinical findings 
of acute nephritis and demonstration of a 
recent group A beta-hemolytic streptococcal (GAS) 
infection. 
-Although a low C3 and/or CH50 (total complement) level 
are consistent with a diagnosis of PSGN, these 
complement components may also be decreased in other 
forms of glomerulonephritis, including 
membranoproliferative glomerulonephritis 
 
 

 



DDx 
• Membranoproliferative glomerulonephritis (MPGN)  

• IgA nephropathy .  

• Secondary causes of glomerulonephritis - Lupus nephritis 
and IgA vasculitis (IgAV; HenochSchönlein purpura [HSP]) 
nephritis 

• Postinfectious GN due to other microbial agents - Acute 
nephritis due to viral and other bacterial agents 

• hepatitis B and endocarditis-associated 
glomerulonephritis  
 
 



ACUTE MANAGEMENT 
• Antibiotic therapy 

early treatment of streptococcal infection has been reported to prevent or 
reduce the severity of glomerulonephritis  

       Preventive antibiotic treatment may be indicated in case of an epidemic 
situation or for   household members of index cases  

• Supportive care 
treating the clinical manifestations of the disease, particularly complications 
due to volume overload. These include hypertension and, less commonly, 
pulmonary edema. General measures include sodium and water restriction 
and loop diuretics.  
Loop diuretics generally provide a prompt diuresis with reduction of blood 
pressure and edema. Infrequently, patients have hypertensive 
encephalopathy due to severe hypertension. These patients should be 
treated emergently to reduce their blood pressure. Oral nifedipine or 
parenteral nicardipine are effective, while angiotensin-converting enzyme 
(ACE) inhibitors should be used with caution due to the risk of 
hyperkalemia.  



 



 



 Case Presentation 
 
• Presentation of a biopsy-proven rare cause of AKI in a 

KTR as PIGN secondary to nephritogenic streptococci. 
 

• The patient was a 45-year-old Hispanic male who had ESRD of 
unknown etiology, hypertension, and 
hyperlipidemia  

• Two years afer transplant he presented to the renal 
transplant clinic with complaints of lower extremity edema 
that had appeared over the previous three days. He stated he 
had experienced a fu-like illness a week prior  
 

• Due to acute kidney injury, proteinuria, and hematuria 
in the setting of suboptimal immunosuppression, there was 
a high concern for acute rejection versus rapidly progressive 
glomerulonephritis perhaps due to recurrence of the 
unknown primary disease  
 
 



 



IE related GN 

Patients with infective endocarditis (IE) can develop several 
forms of kidney disease:  

1. a bacterial infection-related immune complex-mediated 
glomerulonephritis (GN) 

2.  renal infarction from septic emboli 

3. renal cortical necrosis  

4. drug-induced acute interstitial nephritis  

5. aminoglycosides  acute kidney injury (due to acute tubular 
necrosis) 



Etiology 

• The most common organism in IE-associated GN is S. aureus, 
(56 percent of cases) 

•  Streptococcus species are the next most common.  

• Less common organisms include Bartonella henselae, Coxiella 
burnetii, Cardiobacterium hominis, and Gemella. 

•  In 9 percent of patients with IE-associated GN, no organism 
could be cultured.  



Risk factors and comorbidities 

• One-half of affected patients do not have a known risk factor 

• in the remainder, common comorbidities included : 

1. cardiac valve disease (30 percent) 

2.  intravenous drug use (29 percent) 

3.  hepatitis C (20 percent) 

4. diabetes (18 percent) The cardiac valve infected was 
tricuspid in 43 percent, mitral in 33 percent, and aortic in 29 
percent of patients in the largest series described [5]. There 
are a few case reports of patients with IE and GN who 
developed pulmonary hemorrhage, potentially mimicking 
other systemic diseases such as antineutrophil cytoplasmic 
autoantibody (ANCA)-associated vasculitis and 
antiglomerular basement membrane (anti-GBM) 
autoantibody disease 

https://www.uptodate.com/contents/kidney-disease-in-the-setting-of-infective-endocarditis-or-an-infected-ventriculoatrial-shunt/abstract/5


• The cardiac valve infected was : 

• tricuspid in 43 percent 

•  mitral in 33 percent 

•  and aortic in 29 percent of patients There are a few case 
reports of patients with IE and GN who developed pulmonary 
hemorrhage, potentially mimicking other systemic diseases 
such as antineutrophil cytoplasmic autoantibody (ANCA)-
associated vasculitis and antiglomerular basement membrane 
(anti-GBM) autoantibody disease 

 



Clinical presentation  

• Acute kidney injury is the most common (79 percent) 

•  almost all patients have hematuria (97 percent)  

• Features of the acute nephritic syndrome were seen in a 
minority (10 percent),  

• nephrotic syndrome (6 percent) 

•  53 percent of patients had reduced C3 complement 

•  and 19 percent had reductions in C4 complement, suggesting 
activation of the alternative complement pathway. 

•  ANCA  pos in up to one-third of patients  

• some patients also have a positive rheumatoid factor,  

•  rare patients are positive for anti-GBM autoantibodies. 





 

Clin J Am Soc Nephrol. 2017 Aug 7; 12(8): 1337–1342. 
Published online 2016 Oct 24. 
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link a viral illness with a 
specific form of GN 
• certain supporting criteria must be met: 

 

•  (1) demonstration of the presence of active quantifiable 
viremia primarily through serologic PCR testing, 

 

•  (2) the identification of viral proteins/nucleic acid residues 
within renal tissue and/or within immune complexes 
deposited in the glomerular basement membrane 

 

• (3) resolution/regression of the glomerular lesion concomitant 
with the host immune clearance of viremia or eradication of 
viremia through antiviral therapy. 



•  Recent emerging data has proposed a new relationship of GN 
associated with occult viral disease which is defined as the presence 
of viral nucleic acid in renal tissue and in peripheral blood 
mononuclear cells but with complete absence of detectable 
systemic viremia by standard PCR amplification techniques. 

 

•  Occult hepatitis C (HCV) has been detected in 30%–50% of patients 
with idiopathic membranous nephropathy, IgA, FSGS, ANCA positive 
vasculitis, and membranoproliferative GN (MPGN)  

 

• Similarly, occult hepatitis B (HBV) infection has been described with 
documented HBV antigens found in renal tissue but with absent 
viremia in selected cases of idiopathic membranous nephropathy 
and IgA 



 



HIVAN 

• collapsing FSGS (cFSGS) 

• , microcystic dilation of the tubules, 

•  interstitial nephritis,  

• and the presence of intracytoplasmic tubulo-reticular 
inclusions (“TRI-IFN footprints”).  

 

• By definition, the only specific requirement to fulfill the 
diagnosis of HIVAN is the presence of cFSGS in the setting of 
HIV infection with the remaining lesions found in variable 
frequencies  



• The pathogenic 
mechanisms of glomerular 
disease in HCV and HIV 
patients exemplify the 
wide spectrum of 
immunologic and 
microbiologic pathways 
utilized by viruses in 
general to cause renal 
disease.  



 

Thank you 
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