GLOMERULAR DEPOSITION DISEASES
Plasma cell dyscrasias producing excess light chain immunoglobulin
sometimes lead to the formation of glomerular and tubular deposits
that cause heavy proteinuria and renal failure; the same is true for the
accumulation of serum amyloid A protein fragments seen in several
inflammatory diseases. This broad group of proteinuric patients has
glomerular deposition disease.
Light Chain Deposition Disease The biochemical characteristics of
nephrotoxic light chains produced in patients with light chain malignancies often confer a specific pattern of renal injury; that of either cast
nephropathy (see Fig. 62e-17), which causes renal failure but not heavy
proteinuria or amyloidosis, or light chain deposition disease (see Fig.
62e-16), which produces nephrotic syndrome with renal failure. These
latter patients produce kappa light chains that do not have the biochemical features necessary to form amyloid fibrils. Instead, they selfaggregate and form granular deposits along the glomerular capillary
and mesangium, tubular basement membrane, and Bowman’s capsule.
When predominant in glomeruli, nephrotic syndrome develops, and
about 70% of patients progress to dialysis. Light-chain deposits are not
fibrillar and do not stain with Congo red, but they are easily detected
with anti–light chain antibody using immunofluorescence or as granular deposits on electron microscopy. A combination of the light chain
rearrangement, self-aggregating properties at neutral pH, and abnormal metabolism probably contribute to the deposition. Treatment for
light chain deposition disease is treatment of the primary disease and,
if possible, autologous stem cell transplantation.
Renal Amyloidosis Most renal amyloidosis is either the result of primary fibrillar deposits of immunoglobulin light chains known as
amyloid L (AL), or secondary to fibrillar deposits of serum amyloid A
(AA) protein fragments (Chap. 137). Even though both occur for
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different reasons, their clinicopathophysiology is quite similar and will 1845
be discussed together. Amyloid infiltrates the liver, heart, peripheral
nerves, carpal tunnel, upper pharynx, and kidney, producing restrictive cardiomyopathy, hepatomegaly, macroglossia, and heavy proteinuria sometimes associated with renal vein thrombosis. In systemic AL
amyloidosis, also called primary amyloidosis, light chains produced
in excess by clonal plasma cell dyscrasias are made into fragments by
macrophages so they can self-aggregate at acid pH. A disproportionate number of these light chains (75%) are of the lambda class. About
10% of these patients have overt myeloma with lytic bone lesions and
infiltration of the bone marrow with >30% plasma cells; nephrotic
syndrome is common, and about 20% of patients progress to dialysis.
AA amyloidosis is sometimes called secondary amyloidosis and also
presents as nephrotic syndrome. It is due to deposition of β-pleated
sheets of serum amyloid A protein, an acute phase reactant whose
physiologic functions include cholesterol transport, immune cell
attraction, and metalloproteases activation. Forty percent of patients
with AA amyloid have rheumatoid arthritis, and another 10% have
ankylosing spondylitis or psoriatic arthritis; the rest derive from other
lesser causes. Less common in Western countries but more common
in Mediterranean regions, particularly in Sephardic and Iraqi Jews, is
familial Mediterranean fever (FMF). FMF is caused by a mutation in
the gene encoding pyrin, whereas Muckle-Wells syndrome, a related
disorder, results from a mutation in cryopyrin; both proteins are
important in the apoptosis of leukocytes early in inflammation; such
proteins with pyrin domains are part of a new pathway called the
inflammasome. Receptor mutations in tumor necrosis factor receptor 1 (TNFR1)-associated periodic syndrome also produce chronic
inflammation and secondary amyloidosis. Fragments of serum amyloid A protein increase and self-aggregate by attaching to receptors
for advanced glycation end products in the extracellular environment;
nephrotic syndrome is common, and about 40–60% of patients progress to dialysis. AA and AL amyloid fibrils are detectable with Congo
red or in more detail with electron microscopy (see Fig. 62e-15). Currently
developed serum free light chain nephelometry assays are useful in
the early diagnosis and follow-up of disease progression. Biopsy of
involved liver or kidney is diagnostic 90% of the time when the pretest
probability is high; abdominal fat pad aspirates are positive about
70% of the time, but apparently less so when looking for AA amyloid.
Amyloid deposits are distributed along blood vessels and in the mesangial regions of the kidney. The treatment for primary amyloidosis,
melphalan and autologous hematopoietic stem cell transplantation,
can delay the course of disease in about 30% of patients. Secondary
amyloidosis is also relentless unless the primary disease can be controlled. Some new drugs in development that disrupt the formation of
fibrils may be available in the future.
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in the absence of other clinical or serologic data suggesting another disease, diabetic nephropathy is usually diagnosed without a renal biopsy.
After the onset of proteinuria, renal function inexorably declines, with
50% of patients reaching renal failure over another 5–10 years; thus,
from the earliest stages of microalbuminuria, it usually takes 10–20
years to reach end-stage renal disease. Once renal failure appears, however, survival on dialysis is shorter for patients with diabetes compared
to other dialysis patients. Survival is best for patients with type 1 diabetes who receive a transplant from a living related donor.
Good evidence supports the benefits of blood sugar and blood pressure control as well as inhibition of the renin-angiotensin system in
retarding the progression of diabetic nephropathy. In patients with
type 1 diabetes, intensive control of blood sugar clearly prevents the
development or progression of diabetic nephropathy. The evidence for
benefit of intensive blood glucose control in patients with type 2 diabetes is less certain, with current studies reporting conflicting results.
Controlling systemic blood pressure decreases renal and cardiovascular adverse events in this high-risk population. The vast majority of
patients with diabetic nephropathy require three or more antihypertensive drugs to achieve this goal. Drugs that inhibit the renin-angiotensin
system, independent of their effects on systemic blood pressure, have
been shown in numerous large clinical trials to slow the progression
of diabetic nephropathy at early (microalbuminuria) and late (proteinuria with reduced glomerular filtration) stages, independent of any
effect they may have on systemic blood pressure. Since angiotensin II
increases efferent arteriolar resistance and, hence, glomerular capillary
pressure, one key mechanism for the efficacy of ACE inhibitors or
angiotensin receptor blockers (ARBs) is reducing glomerular hypertension. Patients with type 1 diabetes for 5 years who develop albuminuria
or declining renal function should be treated with ACE inhibitors.
Patients with type 2 diabetes and microalbuminuria or proteinuria may
be treated with ACE inhibitors or ARBs. Evidence suggests increased
risk for cardiovascular adverse events in some patients with a combination of two drugs (ACE inhibitors, ARBs, renin inhibitors, or
aldosterone antagonists) that suppress several components of the reninangiotensin system.

Fibrillary-Immunotactoid Glomerulopathy Fibrillary-immunotactoid
glomerulopathy is a rare (<1.0% of renal biopsies), morphologically defined disease characterized by glomerular accumulation of
nonbranching randomly arranged fibrils. Some classify amyloid and
nonamyloid fibril-associated renal diseases all as fibrillary glomerulopathies with immunotactoid glomerulopathy reserved for nonamyloid fibrillary disease not associated with a systemic illness. Others
define fibrillary glomerulonephritis as a nonamyloid fibrillary disease with fibrils 12–24 nm and immunotactoid glomerulonephritis
with fibrils >30 nm. In either case, fibrillar/microtubular deposits of
oligoclonal or oligotypic immunoglobulins and complement appear
in the mesangium and along the glomerular capillary wall. Congo red
stains are negative. The cause of this “nonamyloid” glomerulopathy
is mostly idiopathic; reports of immunotactoid glomerulonephritis
describe an occasional association with chronic lymphocytic leukemia or B cell lymphoma. Both disorders appear in adults in the
fourth decade with moderate to heavy proteinuria, hematuria, and
a wide variety of histologic lesions, including DPGN, MPGN, MGN,
or mesangioproliferative glomerulonephritis. Nearly half of patients
develop renal failure over a few years. There is no consensus on treatment of this uncommon disorder. The disease has been reported to
recur following renal transplantation in a minority of cases.
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