1846 FABRY’S DISEASE

PART 13
Disorders of the Kidney and Urinary Tract

Fabry’s disease is an X-linked inborn error of globotriaosylceramide
metabolism secondary to deficient lysosomal α-galactosidase A activity, resulting in excessive intracellular storage of globotriaosylceramide. Affected organs include the vascular endothelium, heart,
brain, and kidneys. Classically, Fabry’s disease presents in childhood
in males with acroparesthesias, angiokeratoma, and hypohidrosis.
Over time male patients develop cardiomyopathy, cerebrovascular
disease, and renal injury, with an average age of death around 50
years of age. Hemizygotes with hypomorphic mutations sometimes
present in the fourth to sixth decade with single-organ involvement.
Rarely, dominant-negative α-galactosidase A mutations or female
heterozygotes with unfavorable X inactivation present with mild
single-organ involvement. Rare females develop severe manifestations including renal failure but do so later in life than males. Renal
biopsy reveals enlarged glomerular visceral epithelial cells packed
with small clear vacuoles containing globotriaosylceramide; vacuoles
may also be found in parietal and tubular epithelia (see Fig. 62e-18).
These vacuoles of electron-dense materials in parallel arrays (zebra
bodies) are easily seen on electron microscopy. Ultimately, renal
biopsies reveal FSGS. The nephropathy of Fabry’s disease typically
presents in the third decade as mild to moderate proteinuria, sometimes with microscopic hematuria or nephrotic syndrome. Urinalysis
may reveal oval fat bodies and birefringent glycolipid globules under
polarized light (Maltese cross). Renal biopsy is necessary for definitive
diagnosis. Progression to renal failure occurs by the fourth or fifth
decade. Treatment with inhibitors of the renin-angiotensin system
is recommended. Treatment with recombinant α-galactosidase A
clears microvascular endothelial deposits of globotriaosylceramide
from the kidneys, heart, and skin. In patients with advanced organ
involvement, progression of disease occurs despite enzyme replacement therapy. Variable responses to enzyme therapy may be due to the
occurrence of neutralizing antibodies or differences in uptake of the

enzyme. Graft and patient survival following renal transplantation
in patients with Fabry’s are similar to other causes of end-stage renal
disease.

PULMONARY-RENAL SYNDROMES
Several diseases can present with catastrophic hemoptysis and glomerulonephritis associated with varying degrees of renal failure. The
usual causes include Goodpasture’s syndrome, granulomatosis with
polyangiitis, microscopic polyangiitis, Churg-Strauss vasculitis, and,
rarely, Henoch-Schönlein purpura or cryoglobulinemia. Each of these
diseases can also present without hemoptysis and are discussed in detail
earlier in “Acute Nephritic Syndromes.” (See Glomerular Schematic 7.)
Pulmonary bleeding in this setting is life-threatening and often results
in airway intubation, and acute renal failure requires dialysis. Diagnosis
is difficult initially because biopsies and serologic testing take time.
Treatment with plasmapheresis and methylprednisolone is often empirical and temporizing until results of testing are available.

BASEMENT MEMBRANE SYNDROMES
All kidney epithelia, including podocytes, rest on basement membranes
assembled into a planar surface through the interweaving of collagen
IV with laminins, nidogen, and sulfated proteoglycans. Structural
abnormalities in GBM associated with hematuria are characteristic
of several familial disorders related to the expression of collagen IV
genes. The extended family of collagen IV contains six chains, which
are expressed in different tissues at different stages of embryonic development. All epithelial basement membranes early in human development are composed of interconnected triple-helical protomers rich in
α1.α1.α2(IV) collagen. Some specialized tissues undergo a developmental switch replacing α1.α1.α2(IV) protomers with an α3.α4.α5(IV)
collagen network; this switch occurs in the kidney (glomerular and
tubular basement membrane), lung, testis, cochlea, and eye, while an
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