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Table 338-2 Patterns of Clinical Glomerulonephritis (Continued)

PART 13
Disorders of the Kidney and Urinary Tract

Infectious Disease–Associated Syndromes
Poststreptococcal glomerulonephritisa
Subacute bacterial endocarditisa
HIV
Hepatitis B and C
Syphilis
Leprosy
Malaria
Schistosomiasis
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a
Can present as rapidly progressive glomerulonephritis (RPGN); sometimes called crescentic glomerulonephritis. bCan present as a malignant hypertensive crisis producing an aggressive fibrinoid necrosis in arterioles and small arteries with microangiopathic hemolytic anemia. cCan present with
gross hematuria.

Abbreviations: AA, amyloid A; AL, amyloid L; ANCA, antineutrophil cytoplasmic antibodies; GBM, glomerular basement membrane.

hematuria with red blood cell casts, pyuria, hypertension, fluid
retention, and a rise in serum creatinine associated with a reduction in glomerular filtration. If glomerular inflammation develops slowly, the serum creatinine will rise gradually over many
weeks, but if the serum creatinine rises quickly, particularly over
a few days, acute nephritis is sometimes called rapidly progressive
glomerulonephritis (RPGN); the histopathologic term crescentic
glomerulonephritis is the pathologic equivalent of the clinical
presentation of RPGN. When patients with RPGN present with
lung hemorrhage from Goodpasture’s syndrome, antineutrophil
cytoplasmic antibodies (ANCA)-associated small-vessel vasculitis,
lupus erythematosus, or cryoglobulinemia, they are often diagnosed as having a pulmonary-renal syndrome. Nephrotic syndrome
describes the onset of heavy proteinuria (>3.0 g/24 h), hypertension, hypercholesterolemia, hypoalbuminemia, edema/anasarca,
and microscopic hematuria; if only large amounts of proteinuria are
present without clinical manifestations, the condition is sometimes
called nephrotic-range proteinuria. The glomerular filtration rate
(GFR) in these patients may initially be normal or, rarely, higher
than normal, but with persistent hyperfiltration and continued
nephron loss, it typically declines over months to years. Patients
with a basement membrane syndrome either have genetically
abnormal basement membranes (Alport’s syndrome) or an autoimmune response to basement membrane collagen IV (Goodpasture’s
syndrome) associated with microscopic hematuria, mild to heavy
proteinuria, and hypertension with variable elevations in serum
creatinine. Glomerular–vascular syndrome describes patients with
vascular injury producing hematuria and moderate proteinuria.
Affected individuals can have vasculitis, thrombotic microangiopathy, antiphospholipid syndrome, or, more commonly, a systemic
disease such as atherosclerosis, cholesterol emboli, hypertension,
sickle cell anemia, and autoimmunity. Infectious disease–associated
syndrome is most important if one has a global perspective. Save
for subacute bacterial endocarditis in the Western Hemisphere,
malaria and schistosomiasis may be the most common causes of
glomerulonephritis throughout the world, closely followed by HIV
and chronic hepatitis B and C. These infectious diseases produce a
variety of inflammatory reactions in glomerular capillaries, ranging
from nephrotic syndrome to acute nephritic injury, and urinalyses
that demonstrate a combination of hematuria and proteinuria.
These six general categories of syndromes are usually determined at the bedside with the help of a history and physical
examination, blood chemistries, renal ultrasound, and urinalysis. These initial studies help frame further diagnostic workup
that typically involves testing of the serum for the presence of
various proteins (HIV and hepatitis B and C antigens), antibodies (anti-GBM, antiphospholipid, antistreptolysin O [ASO],
anti-DNAse, antihyaluronidase, ANCA, anti-DNA, cryoglobulins,
anti-HIV, and anti-hepatitis B and C antibodies) or depletion of
complement components (C3 and C4). The bedside history and
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physical examination can also help determine whether the glomerulonephritis is isolated to the kidney (primary glomerulonephritis) or is part of a systemic disease (secondary glomerulonephritis).
When confronted with an abnormal urinalysis and elevated
serum creatinine, with or without edema or congestive heart failure, one must consider whether the glomerulonephritis is acute or
chronic. This assessment is best made by careful history (last known
urinalysis or serum creatinine during pregnancy or insurance
physical, evidence of infection, or use of medication or recreational
drugs); the size of the kidneys on renal ultrasound examination;
and how the patient feels at presentation. Chronic glomerular
disease often presents with decreased kidney size. Patients who
quickly develop renal failure are fatigued and weak and often have
uremic symptoms associated with nausea, vomiting, fluid retention, and somnolence. Primary glomerulonephritis presenting with
renal failure that has progressed slowly, however, can be remarkably asymptomatic, as are patients with acute glomerulonephritis
without much loss in renal function. Once this initial information is
collected, selected patients who are clinically stable, have adequate
blood clotting parameters, and are willing and able to receive treatment are encouraged to have a renal biopsy.
RENAL PATHOLOGY
A renal biopsy in the setting of glomerulonephritis quickly identifies
the type of glomerular injury and often suggests a course of treatment.
The biopsy is processed for light microscopy using stains for hematoxylin and eosin (H&E) to assess cellularity and architecture, periodic
acid–Schiff (PAS) to stain carbohydrate moieties in the membranes of
the glomerular tuft and tubules, Jones-methenamine silver to enhance
basement membrane structure, Congo red for amyloid deposits, and
Masson’s trichrome to identify collagen deposition and assess the
degree of glomerulosclerosis and interstitial fibrosis. Biopsies are also
processed for direct immunofluorescence using conjugated antibodies
against IgG, IgM, and IgA to detect the presence of “lumpy-bumpy”
immune deposits or “linear” IgG or IgA antibodies bound to GBM,
antibodies against trapped complement proteins (C3 and C4), or specific antibodies against a relevant antigen. High-resolution electron
microscopy can clarify the principal location of immune deposits and
the status of the basement membrane.
Each region of a renal biopsy is assessed separately. By light microscopy, glomeruli (at least 10 and ideally 20) are reviewed individually
for discrete lesions; <50% involvement is considered focal, and >50%
is diffuse. Injury in each glomerular tuft can be segmental, involving
a portion of the tuft, or global, involving most of the glomerulus.
Glomeruli having proliferative characteristics show increased cellularity. When cells in the capillary tuft proliferate, it is called endocapillary,
and when cellular proliferation extends into Bowman’s space, it is
called extracapillary. Synechiae are formed when epithelial podocytes
attach to Bowman’s capsule in the setting of glomerular injury; crescents, which in some cases may be the extension of synechiae, develop
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