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autoantibodies and levels of these autoantibodies have correlated with
the severity of MGN. Eighty percent of patients with MGN present
with nephrotic syndrome and nonselective proteinuria. Microscopic
hematuria is seen but less commonly than in IgA nephropathy or
FSGS. Spontaneous remissions occur in 20–33% of patients and often
occur late in the course after years of nephrotic syndrome, which
make treatment decisions difficult. One-third of patients continue to
have relapsing nephrotic syndrome but maintain normal renal function, and approximately another third of patients develop renal failure
or die from the complications of nephrotic syndrome. Male gender,
older age, hypertension, and the persistence of proteinuria are associated with worse prognosis. Although thrombotic complications are
a feature of all nephrotic syndromes, MGN has the highest reported
incidences of renal vein thrombosis, pulmonary embolism, and deep
vein thrombosis. Prophylactic anticoagulation is controversial but has
been recommended for patients with severe or prolonged proteinuria
in the absence of risk factors for bleeding.
In addition to the treatment of edema, dyslipidemia, and hypertension, inhibition of the renin-angiotensin system is recommended.
Therapy with immunosuppressive drugs is also recommended for
patients with primary MGN and persistent proteinuria (>3.0 g/24 h).
The choice of immunosuppressive drugs for therapy is controversial,
but current recommendations are to treat with steroids and cyclophosphamide, chlorambucil, mycophenolate mofetil, or cyclosporine.
In patients who relapse or fail to respond to this therapy, the use of
rituximab, an anti-CD20 antibody directed at B cells, or synthetic
adrenocorticotropic hormone may be considered.
DIABETIC NEPHROPATHY
Diabetic nephropathy is the single most common cause of chronic renal
failure in the United States, accounting for 45% of patients receiving
renal replacement therapy, and is a rapidly growing problem worldwide.
The dramatic increase in the number of patients with diabetic nephropathy reflects the epidemic increase in obesity, metabolic syndrome, and
type 2 diabetes mellitus. Approximately 40% of patients with types 1 or
2 diabetes develop nephropathy, but due to the higher prevalence of
type 2 diabetes (90%) compared to type 1 (10%), the majority of patients
with diabetic nephropathy have type 2 disease. Renal lesions are more
common in African-American, Native American, Polynesian, and Maori
populations. Risk factors for the development of diabetic nephropathy
include hyperglycemia, hypertension, dyslipidemia, smoking, a family
history of diabetic nephropathy, and gene polymorphisms affecting the
activity of the renin-angiotensin-aldosterone axis.
Within 1–2 years after the onset of clinical diabetes, morphologic
changes appear in the kidney. Thickening of the GBM is a sensitive indicator for the presence of diabetes but correlates poorly with
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the presence or absence of clinically significant nephropathy. The
composition of the GBM is altered notably with a loss of heparan
sulfate moieties that form the negatively charged filtration barrier.
This change results in increased filtration of serum proteins into the
urine, predominately negatively charged albumin. The expansion of
the mesangium due to the accumulation of extracellular matrix correlates with the clinical manifestations of diabetic nephropathy (see
stages in Fig. 62e-20). This expansion in mesangial matrix is associated with the development of mesangial sclerosis. Some patients also
develop eosinophilic, PAS+ nodules called nodular glomerulosclerosis or Kimmelstiel-Wilson nodules. Immunofluorescence microscopy
often reveals the nonspecific deposition of IgG (at times in a linear
pattern) or complement staining without immune deposits on electron
microscopy. Prominent vascular changes are frequently seen with hyaline and hypertensive arteriosclerosis. This is associated with varying
degrees of chronic glomerulosclerosis and tubulointerstitial changes.
Renal biopsies from patients with types 1 and 2 diabetes are largely
indistinguishable.
These pathologic changes are the result of a number of postulated
factors. Multiple lines of evidence support an important role for
increases in glomerular capillary pressure (intraglomerular hypertension) in alterations in renal structure and function. Direct effects
of hyperglycemia on the actin cytoskeleton of renal mesangial and
vascular smooth-muscle cells as well as diabetes-associated changes in
circulating factors such as atrial natriuretic factor, angiotensin II, and
insulin-like growth factor (IGF) may account for this. Sustained glomerular hypertension increases matrix production, alterations in the
GBM with disruption in the filtration barrier (and hence proteinuria),
and glomerulosclerosis. A number of factors have also been identified
that alter matrix production, including the accumulation of advanced
glycosylation end products, circulating factors including growth hormone, IGF-I, angiotensin II, connective tissue growth factor, TGF-β,
and dyslipidemia.
The natural history of diabetic nephropathy in patients with types
1 and 2 diabetes is similar. However, since the onset of type 1 diabetes
is readily identifiable and the onset of type 2 diabetes is not, a patient
newly diagnosed with type 2 diabetes may present with advanced
diabetic nephropathy. At the onset of diabetes, renal hypertrophy
and glomerular hyperfiltration are present. The degree of glomerular hyperfiltration correlates with the subsequent risk of clinically
significant nephropathy. In the approximately 40% of patients with
diabetes who develop diabetic nephropathy, the earliest manifestation
is an increase in albuminuria detected by sensitive radioimmunoassay
(Table 338-1). Albuminuria in the range of 30–300 mg/24 h is called
microalbuminuria. Microalbuminuria appears 5–10 years after the
onset of diabetes. It is currently recommended to test patients with
type 1 disease for microalbuminuria 5 years after diagnosis of diabetes
and yearly thereafter and, because the time of onset of type 2 diabetes
is often unknown, to test type 2 patients at the time of diagnosis of
diabetes and yearly thereafter.
Patients with small increases in albuminuria increase their levels of
urinary albumin excretion, typically reaching dipstick positive levels of
proteinuria (>300 mg albuminuria) 5–10 years after the onset of early
albuminuria. Microalbuminuria is a potent risk factor for cardiovascular events and death in patients with type 2 diabetes. Many patients
with type 2 diabetes and microalbuminuria succumb to cardiovascular
events before they progress to proteinuria or renal failure. Proteinuria
in frank diabetic nephropathy can be variable, ranging from 500 mg
to 25 g/24 h, and is often associated with nephrotic syndrome. More
than 90% of patients with type 1 diabetes and nephropathy have
diabetic retinopathy, so the absence of retinopathy in type 1 patients
with proteinuria should prompt consideration of a diagnosis other
than diabetic nephropathy; only 60% of patients with type 2 diabetes
with nephropathy have diabetic retinopathy. There is a significant
correlation between the presence of retinopathy and the presence of
Kimmelstiel-Wilson nodules (see Fig. 62e-20). Also, characteristically,
patients with advanced diabetic nephropathy have normal to enlarged
kidneys, in contrast to other glomerular diseases where kidney size is
usually decreased. Using the above epidemiologic and clinical data, and

2/9/15 6:46 PM

