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D iseases of the kidney filter, the glomerulus, are
generally recognized by clinical signs of hema-
turia and proteinuria. Many of these diseases

can progress to cause kidney dysfunction, hypertension,
andmultiple complications. In this issue of Translational
Research, investigators from northeastern China present
data from a large population of individualswith immuno-
globulin A nephropathy (IgAN) in an effort to evaluate
a new pathologic classification and to evaluate other dis-
ease markers.1 IgAN is the most common primary glo-
merular disease throughout the world, and it contributes
significantly to the burden of chronic and end-stage kid-
ney disease.2,3 First described in 1968 by Berger and
Hinglais,4 IgAN is defined by predominant immunoglob-
ulin (Ig) A antibody deposition in the glomerular mesan-
gium with associated proliferation. Various populations
have been studied, but rates of progressive kidney disease
in affected individuals range from 5% to 40%.3,5,6

IgAN usually presents in late childhood or early
adulthood, typically asymptomatically as microscopic

hematuria with varying degrees of proteinuria. Urinary
protein loss is usually mild in nature and only rarely is in
the nephrotic range of 3.5 g/d or more. It can have
a nearly pathognomonic presentation of gross hematuria
during the onset of an acute upper respiratory tract or
gastrointestinal infection, which has focused attention
on the mucosal immune system as a key component in
the development of the disease.6

Efforts continue to understandmore completely the risk
factors for IgAN. Currently, there are clear differences
based on ethnicity and race, with higher incidences of
IgAN among certain Asian and Latino populations, and
lower incidences among those of Africandescent.2,3,5

Efforts to define the underlying genetic predisposition
have been complicated; however, there are kindreds
enriched for IgAN and candidate genes have been
suggested.7,8 Interestingly, genewide association studies
have found some interesting changes in genes associated
with IgA itself and with the major histocompatibility
complex loci, highlighting the immune nature of the
disease.8 These gene associations may ultimately explain
some of the diversity of disease.
The susceptibility to risk also informs us of the poten-

tial pathophysiology of the disease. It is now felt that
a major contributor to the risk of disease is high levels
of IgA in the blood, particularly a form of IgA that is rel-
atively galactose deficient.7 IgA1—the major circulat-
ing form of the antibody—is glycosylated, as is the
case for other immunoglobulins. Routine alterations in
the glycosylation of the hinge region of IgA heavy
chains result in galactose-deficient IgA (GDIgA1). Pa-
tients with IgAN have been found to have higher levels
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of GDIgA1 than healthy control subjects, and GDIgA1
is also typically found in immunedeposits in the glomer-
ulus of patients with IgAN.7,9 However, there is overlap
of GDIgA1 levels between patients with IgAN and
healthy individuals. Furthermore, unaffected family
members of patients with IgA1 often have similarly
elevated levels, suggesting hereditability of this trait.10

Thus, it is argued that other factors must lead to active
disease (Fig 1). It is felt that other susceptibility factors
allow certain individuals to develop antibodies to
galactose-deficient IgAN, perhaps during mucosal in-
fections or injury, and that these antibodies, which can
be both IgA and IgG, can then lead to immune complex
formation.7,11 These complexes, in turn, can be filtered
and trapped in the glomerular mesangium, where they
can lead to inflammation, injury, and scarring.12 Some
studies suggest it is the IgG-based immune complex

with GDIgA1, larger in size than the IgA-based immune
complex and better correlated with adverse outcomes,
that has greater potential for kidney injury.13 The im-
mune complex has affinity to the extracellular matrix
of mesangial cells, but the binding mechanisms are
yet unknown. When the immune complex is in situ, me-
sangial cell growth and proliferation can occur. Mesan-
gial cells or other resident or infiltrating cells also likely
release cytokines that affect glomerular podocytes and
lead to defects in the glomerular filter, allowing for glo-
merular bleeding, with hematuria and proteinuria.14

Clinically, patients are diagnosed with IgAN by
kidney biopsy. Currently, no serologic or genetic test
can distinguish IgAN reliably from other kidney disor-
ders that cause blood and protein in the urine. As dis-
cussed earlier, individuals with IgAN have highly
variable courses; some will maintain lifelong normal

Fig 1. Pathogenesis of immunoglobulin A nephropathy. CKD, chronic kidney disease; ESRD, end-stage renal dis-

ease; GDIgA1, galactose-deficient IgA1; TGF-b1, transforming growth factor b1.
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