ACUTE NEPHRITIC SYNDROMES
Acute nephritic syndromes classically present with hypertension, hematuria, red blood cell casts, pyuria, and mild to moderate proteinuria.
Extensive inflammatory damage to glomeruli causes a fall in GFR and
eventually produces uremic symptoms with salt and water retention,
leading to edema and hypertension.
POSTSTREPTOCOCCAL GLOMERULONEPHRITIS
Poststreptococcal glomerulonephritis is prototypical for acute endocapillary proliferative glomerulonephritis. The incidence of poststreptococcal glomerulonephritis has dramatically decreased in developed
countries and in these locations is typically sporadic. Acute poststreptococcal glomerulonephritis in underdeveloped countries is epidemic
and usually affects children between the ages of 2 and 14 years, but in
developed countries is more typical in the elderly, especially in association with debilitating conditions. It is more common in males, and
the familial or cohabitant incidence is as high as 40%. Skin and throat
infections with particular M types of streptococci (nephritogenic
strains) antedate glomerular disease; M types 47, 49, 55, 2, 60, and 57
are seen following impetigo and M types 1, 2, 4, 3, 25, 49, and 12 with
pharyngitis. Poststreptococcal glomerulonephritis due to impetigo
develops 2–6 weeks after skin infection and 1–3 weeks after streptococcal pharyngitis.
The renal biopsy in poststreptococcal glomerulonephritis demonstrates hypercellularity of mesangial and endothelial cells, glomerular
infiltrates of polymorphonuclear leukocytes, granular subendothelial
immune deposits of IgG, IgM, C3, C4, and C5–9, and subepithelial
deposits (which appear as “humps”) (see Fig. 62e-6). (See Glomerular
Schematic 1.) Poststreptococcal glomerulonephritis is an immunemediated disease involving putative streptococcal antigens, circulating
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cell-mediated injury. Many candidate antigens have been proposed
over the years; candidates from nephritogenic streptococci of interest
at the moment are: a cationic cysteine proteinase known as streptococcal pyrogenic exotoxin B (SPEB) that is generated by proteolysis
of a zymogen precursor (zSPEB), and NAPlr, the nephritis-associated
plasmin receptor. These two antigens have biochemical affinity for
plasmin, bind as complexes facilitated by this relationship, and activate
the alternate complement pathway. The nephritogenic antigen, SPEB,
has been demonstrated inside the subepithelial “humps” on biopsy.
The classic presentation is an acute nephritic picture with hematuria,
pyuria, red blood cell casts, edema, hypertension, and oliguric renal
failure, which may be severe enough to appear as RPGN. Systemic
symptoms of headache, malaise, anorexia, and flank pain (due to
swelling of the renal capsule) are reported in as many as 50% of cases.
Five percent of children and 20% of adults have proteinuria in the
nephrotic range. In the first week of symptoms, 90% of patients will
have a depressed CH50 and decreased levels of C3 with normal levels of
C4. Positive rheumatoid factor (30–40%), cryoglobulins and circulating
immune complexes (60–70%), and ANCA against myeloperoxidase
(10%) are also reported. Positive cultures for streptococcal infection
are inconsistently present (10–70%), but increased titers of ASO (30%),
anti-DNAse, (70%), or antihyaluronidase antibodies (40%) can help
confirm the diagnosis. Consequently, the diagnosis of poststreptococcal
glomerulonephritis rarely requires a renal biopsy. A subclinical disease
is reported in some series to be four to five times as common as clinical nephritis, and these latter cases are characterized by asymptomatic
microscopic hematuria with low serum C3 complement levels.
Treatment is supportive, with control of hypertension, edema,
and dialysis as needed. Antibiotic treatment for streptococcal infection should be given to all patients and their cohabitants. There
is no role for immunosuppressive therapy, even in the setting of
crescents. Recurrent poststreptococcal glomerulonephritis is rare
despite repeated streptococcal infections. Early death is rare in children but does occur in the elderly. Overall, the prognosis is good,
with permanent renal failure being very uncommon, less than 1% in
children. Complete resolution of the hematuria and proteinuria in the
majority of children occurs within 3–6 weeks of the onset of nephritis
but 3–10% of children may have persistent microscopic hematuria,
nonnephrotic proteinuria, or hypertension. The prognosis in elderly
patients is worse with a high incidence of azotemia (up to 60%),
nephrotic-range proteinuria, and end-stage renal disease.
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when fibrocellular/fibrin collections fill all or part of Bowman’s space;
and sclerotic glomeruli show acellular, amorphous accumulations of
proteinaceous material throughout the tuft with loss of functional
capillaries and normal mesangium. Since age-related glomerulosclerosis is common in adults, one can estimate the background percentage
of sclerosis by dividing the patient’s age in half and subtracting 10.
Immunofluorescent and electron microscopy can detect the presence
and location of subepithelial, subendothelial, or mesangial immune
deposits, or reduplication or splitting of the basement membrane. In
the other regions of the biopsy, the vasculature surrounding glomeruli
and tubules can show angiopathy, vasculitis, the presence of fibrils, or
thrombi. The tubules can be assessed for adjacency to one another;
separation can be the result of edema, tubular dropout, or collagen
deposition resulting from interstitial fibrosis. Interstitial fibrosis is an
ominous sign of irreversibility and progression to renal failure.

SUBACUTE BACTERIAL ENDOCARDITIS
Endocarditis-associated glomerulonephritis is typically a complication of subacute bacterial endocarditis, particularly in patients who
remain untreated for a long time, have negative blood cultures, or
have right-sided endocarditis. Glomerulonephritis is unusual in acute
bacterial endocarditis because it takes 10–14 days to develop immune
complex–mediated injury, by which time the patient has been treated,
often with emergent surgery. Grossly, the kidneys in subacute bacterial endocarditis have subcapsular hemorrhages with a “flea-bitten”
appearance, and microscopy on renal biopsy reveals focal proliferation around foci of necrosis associated with abundant mesangial,
subendothelial, and subepithelial immune deposits of IgG, IgM, and
C3. Patients who present with a clinical picture of RPGN have crescents. Embolic infarcts or septic abscesses may also be present. The
pathogenesis hinges on the renal deposition of circulating immune
complexes in the kidney with complement activation. Patients present
with gross or microscopic hematuria, pyuria, and mild proteinuria or,
less commonly, RPGN with rapid loss of renal function. A normocytic
anemia, elevated erythrocyte sedimentation rate, hypocomplementemia, high titers of rheumatoid factor, type III cryoglobulins, circulating immune complexes, and ANCAs may be present. Levels of serum
creatinine may be elevated at diagnosis, but with modern therapy
there is little progression to chronic renal failure. Primary treatment
is eradication of the infection with 4–6 weeks of antibiotics, and if
accomplished expeditiously, the prognosis for renal recovery is good.
ANCA-associated vasculitis sometimes accompanies or is confused
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