Secondary IgA Nephropathy
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Summary: IgA nephropathy (IgAN) is the most common pattern of primary glomerulonephri-
tis seen in the Western world. In the majority of cases the cause remains unknown. Cases of
familial IgAN and secondary IgAN have been reported and these have provided insights into
underlying genetic and environmental triggers for this common glomerular disease. Second-
ary IgAN is seen most commonly in patients with liver disease or mucosal inflammation, in
particular affecting the gastrointestinal tract. A number of dietary and microbial antigens have
been identified in circulating IgA immune complexes and mesangial IgA deposits, suggesting
that environmental factors may play a role in the pathogenesis of IgQAN. There is an increasing
literature reporting associations between IgAN and other diseases. Whether these reports
represent chance associations or genuine shared pathophysiology is discussed.
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mon pattern of glomerulonephritis identi-

fied in all parts of the world where renal
biopsy is practiced widely.! IgAN is defined by
the predominant deposition of IgA in the glo-
merular mesangium. Light microscopic appear-
ances and clinical features can vary consider-
ably, reflecting the many patterns of
histopathologic injury seen in this glomerulone-
phritis. In most cases IgAN presents as a pri-
mary disease, although secondary forms of
IgAN have been described, most commonly as-
sociated with liver disease.? IgAN also has been
described in association with inflammatory
bowel disease, connective tissue disorders, neo-
plastic diseases, and chronic infections.>=® It is
important to appreciate that the entity called
IgAN is defined by a pattern of glomerular mor-
phology and no assumption can be made that it
eventually will prove to be one entity with a
single pathogenic mechanism.? Evidence from
studies of familial and secondary forms of IgAN
has suggested that several mechanisms or com-
binations of mechanisms can produce IgAN.

IgA nephropathy (IgAN) is the most com-
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The potential interrelationship of secondary
causes of IgAN with the IgA immune system are
summarized in Figure 1.

The strong association between mucosal
infection and macroscopic hematuria has pro-
voked intense interest in the mucosal im-
mune system in IgAN (discussed separately by
Oortwijn and Suzuki, pp. 58-77). Interaction
between mucosal pathogens, environmental an-
tigens, and the mucosal IgA immune system is
likely to play an important role in driving the
pathogenic processes in IZAN. A number of inves-
tigators have looked for a causal link between
IgAN and specific bacterial and viral infections as
well as dietary antigens.”®10-14 These studies
have failed to identify any single antigen to be
universally responsible for the development of
IgAN, although in some instances specific patho-
gens and food antigens have been found to drive
disease in individual patients.!>

In this review we discuss the features of
secondary IgAN with particular focus on he-
patic IgAN. We also discuss the evidence for
microbial and environmental triggers in IgAN.

EPIDEMIOLOGY OF
SECONDARY IgA NEPHROPATHY

Compared with primary IgAN very little is
known about the incidence of secondary IgAN.
In the series from France reported by Berthoux,
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Figure 1. Overview of the interrelationship between the IgA immune system and common diseases linked with the

development of secondary IgAN.

pp- 4-9, in this issue IgAN secondary to cirrhosis
accounted for 9% of all biopsy-proven cases of
IgAN over a 12-year period. Similar to primary
IgAN, the apparent prevalence of secondary IgAN
will be influenced by renal biopsy practice, for
example, in high-risk patients with coagulopathy
secondary to hepatic dysfunction. IgAN typically
is considered to be a primary diagnosis, and it is
unusual in clinical practice for an extensive
search to be made for secondary causes. Since
2000 at least 50 separate diseases and patho-
gens have been linked with the development of
IgAN (PubMed, search on “IgA nephropathy”)
and such case reports account for 15% of all
reports cited under “IgA nephropathy” on
PubMed between 2000 and 2007. Many of
these case reports simply may reflect a chance
association. It is important to note the relatively
high frequency of subclinical IgAN in suppos-
edly healthy populations. This may be as high as

16% in certain Asian populations and means
that the chance of a clinical association be-
tween IgAN and another pathophysiologically
unrelated condition is high.1¢17

PATHOPHYSIOLOGIC
RELATIONSHIP OF PRIMARY
AND SECONDARY IgA NEPHROPATHY

The initiating event in the pathogenesis of pri-
mary and secondary IgAN is the mesangial dep-
osition of IgA. The recurrence of glomerular
IgA deposits in up to 60% of patients with
primary IgAN who receive renal allografts indi-
cates that mesangial IgA probably is derived
from a circulating pool of pathogenic IgA.!® Not
all IgA that deposits in the mesangium triggers
a mesangial response characterized by glomer-
ular injury, arguing that mesangial IgA deposi-
tion and the development of glomerulonephri-
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tis are not linked inextricably.!” Studies in
primary IgAN have identified a number of phys-
icochemical characteristics of circulating IgA
that may be associated with mesangial IgA dep-
osition (Table 1).

Evidence is emerging that pathogenic IgA
has a mucosal phenotype and that this IgA is
synthesized by mucosally primed lymphocytes
that have taken up residence in systemic im-
mune sites.!? Changes in mucosal and systemic
IgA immune responses to recall and neoanti-
gens also have been reported and there is some
evidence for defects in lymphocyte trafficking
along the mucosa-bone marrow axis in pri-
mary IgAN (discussed further by Suzuki and
Oortwijn in this issue).”?° Current data would
suggest a fundamental dysregulation of IgA im-
mune responses in primary IgAN, resulting in
the appearance in the serum of excessive
amounts of pathogenic IgA.

The IgA immune response can be regarded
as consisting of 3 basic components: exposure
to antigen, IgA synthesis by B cells with T-cell
help, and clearance of circulating IgA contain-
ing immune complexes (IgA-IC). This frame-
work allows an understanding of the way in
which other diseases may contribute to the
development of IgAN (Fig. 1).

EXPOSURE TO ANTIGEN

The Role of
Environmental and Microbial Antigens

Environmental Antigens

Many studies have found increased circulating
IgA-IC containing food antigens in IgAN12-14.21,22
and a number of studies have reported changes
in various clinical and laboratory parameters on
exposure to specific foods.!>2? Circulating IgA
antibodies to a variety of milk and egg proteins
including casein and bovine serum albumin
have been reported in IgAN'>23 and indirect
immunofluorescence has identified mesangial
IgA-IC deposits containing casein, soybean pro-
tein, and rice protein.!423

Manipulation of dietary antigen exposure has
resulted in short-term improvements in some
parameters of renal injury in some patients with
IgAN. Introduction of a low-antigen diet for 24
weeks has been shown to reduce proteinuria

Table 1. Properties of IgA in Normal Subjects and Patients With Primary and Hepatic IgAN

Hepatic IgAN

Primary IgAN

Normal Subjects

Mesangial IgA

Serum IgA
™ plgA/IgA-IC

Mesangial IgA
plgA/IgA-IC
IgA1

Serum IgA
1 plgA/IgA-IC

1 1gA1l

Mucosal IgA

migA >> plgA  plgA > migA

IgA1 >> IgA2

Normal

Serum IgA
Normal

plgA/IgA-IC
IgA1

IgA isoform
IgA subclass

IgA1 & IgA2
Not known

1 1gA1/ 11 IgA2

Not known

Not known
Not known

Not known

1 X Light chain use

1 Anionic

1 A Light chain use

1 Anionic

Not known
Variably

IgA A:x light chain use

Net IgA charge

Not known

1 Galactosylation

| Sialylation

| Galactosylation

| Sialylation

| Galactosylation
1/| Sialylation

Galactosylated

Sialylated

Heavily
Galactosylated
Sialylated

Galactosylation

O-glycosylation
Sialylation

Depending on

site

Abbreviations: mIgA, monomeric IgA; plgA, polymeric IgA.
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and the extent of IgA/complement/fibrinogen
mesangial deposits on repeat biopsy.?* In a sep-
arate study, treatment with 6 months of a glu-
ten-free diet in patients without celiac disease
(CD) reduced levels of IgA-IC, dietary antigen-
specific IgA, proteinuria, and microscopic he-
maturia.!> Pediatric cases also have been de-
scribed in which meticulous dietary exclusion
of specific food antigens and rigid environmen-
tal control has led to remission of Henoch-
Schonlein purpura.?

Although there is no evidence that any spe-
cific environmental antigen can induce IgAN,
evidence suggests that certain foods may exac-
erbate underlying primary IgAN, particularly
those foods containing specific lectins (a lectin
is a protein with a high affinity for specific
carbohydrates). The importance of IgAl glyco-
sylation in IgAN is discussed in other articles in
this issue. Indeed, one of the ways IgA1 glyco-
sylation has been measured is by studying the
binding of various lectins.!® Systemic absorp-
tion of food lectins with a propensity to bind
aberrantly glycosylated IgAl has the potential
to promote the formation of circulating IgA-IC
and therefore drive mesangial IgA deposition.
There also is evidence that dietary lectins can
bind to cell surface carbohydrates including
those expressed by mesangial cells and trigger
cell activation.?® At present, little is known
about the IgA1 binding properties of lectins in
commonly encountered pulses, vegetables, and
fruits.

Microbial Antigens

High levels of circulating IgA-IC containing var-
ious viral and bacterial antigens also have
been described in IgAN,”810:11 and, perhaps
not surprisingly, a large number of pathogens
have been reported to drive the development
of IgAN. These include common viruses (cy-
tomegalovirus; mumps virus; enterovirus; hep-
atitis A, B, and C, and human immunodeficiency
virus), bacteria (Staphylococcus aureus, Hae-
mopbilus parainfluenzae, Mycoplasma pneu-
moniae, and Mycobacterium tuberculosis),
and parasites (Schistosoma haematobium and
Plasmodium spp). Predictably, the association
is stronger for those pathogens associated with
chronic infection (and antigenemia) and disrup-

tion of other facets of IgA homeostasis such as
the hepatitis viruses, which can be associated
with liver damage and defective clearance of
circulating IgA-IC (see later).

Despite the lack of antigen specificity it still
is possible that there may be features common
to certain pathogens that make them more
likely to drive the production of pathogenic
IgA. Novak, pp. 78-87, discusses in this issue
the possibility that IgG antibodies directed
against cell surface polysaccharides of some
pathogens may cross-react with underglycosy-
lated IgA1 hinge region O-linked sugars. This
raises the concept that in patients with IgAN,
exposure to pathogens expressing specific car-
bohydrate epitopes generates IgG responses ap-
propriate for the infecting pathogen; and that
this IgG also contributes to IgA-IC formation,
through formation of IgA1-IgG complexes.?’

What is clear from all these studies is that no
single pathogen or environmental antigen is
capable of inducing the development of IgAN
in human beings. Environmental and microbial
antigens may drive the synthesis of pathogenic
IgA but this only occurs in individuals who have
an inherent dysregulation of their IgA immune
system (ie, those patients who already have

primary IgAN).

Loss of
Mucocutaneous Antigen Exclusion

Patients with primary IgAN show excessive and
prolonged systemic IgA responses to mucosal
and systemic antigen challenge. The IgA gener-
ated is low-affinity polymeric IgAl, and when
the antigen is presented at mucosal surfaces the
IgAl is aberrantly O-glycosylated.!*2® These all
are features characteristic of mesangial IgA. Ex-
cessive exposure to antigenic stimuli in primary
IgAN therefore would be expected to drive the
production of pathogenic IgA and consequently
mesangial IgA deposition.?® A permanent or in-
termittent loss of integrity of mucocutaneous
barriers may help explain the relationship of
many skin and chronic inflammatory mucosal
diseases, such as inflammatory bowel disease,
with IgAN.33%31 Combined with a possible de-
fect in oral tolerance this loss of antigen exclu-
sion would be expected to be associated with
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high levels of systemic antigenemia and sys-
temic immune activation.

The association of macroscopic hematuria
with mucosal infection in IgAN may similarly
represent a temporary loss of mucosal integrity
and antigen exclusion with marked systemic
antigenemia and systemic IgA immune activa-
tion. Whether particular pathogens are more or
less likely to impair mucosal antigen exclusion
and certain individuals more susceptible to
these effects is not known.

IgA SYNTHESIS

IgA synthesis requires close cooperation be-
tween B and T lymphocytes and precise regu-
lation of the lymphocytic microenvironment. It
is therefore not surprising that clonal disorders
of predominantly B-lineage cells lymphoma and
IgA myeloma) have been linked on occasion with
excessive IgA production and IgAN.%32 Interest-
ingly, in the majority of cases high circulating
levels of IgA alone are insufficient to cause IgAN,
it is only when the monoclonal IgA has specific
physicochemical characteristics (Table 1) that
there is the potential for mesangial IgA deposi-
tion and glomerular injury. We have reported a
case of IgA myeloma in which the monoclo-
nal IgA had the same O-linked glycosylation
defect commonly found in primary IgAN.3?
This was associated with extensive mesangial
IgA deposition and renal impairment that im-
proved after plasma exchange and cytotoxic
treatment of the myeloma. In most of the
published case reports successful treatment
of the primary lymphoproliferative disorder is
associated with complete remission of the sec-
ondary IgAN.

In addition to these monoclonal lymphopro-
liferative diseases, polyclonal immune activa-
tion characteristic of many multisystem autoim-
mune diseases also has been associated with
the development of IgAN (systemic lupus ery-
thematosus, Behcets disease, Sjogrens disease,
polymyositis, rheumatoid arthritis, and ankylos-
ing spondylitis). The precise interrelationship
between these autoimmune conditions, regula-
tion of IgA synthesis, and development of IgAN
remain unclear.

CLEARANCE OF CIRCULATING IgA
CONTAINING IMMUNE COMPLEXES

IgA normally is cleared from the circulation by
the liver and by leukocytes through receptor-
mediated endocytosis. A study in primary IgAN
using radiolabelled complexes of IgA and IgG
from normal individuals has shown reduced
hepatic clearance in IgAN.33 Hepatocytes ex-
press an asialoglycoprotein receptor (ASGP-R)
that recognizes asialyl V- and O-linked carbohy-
drate chains on a wide variety of glycoproteins
including IgA.3* Hepatic ASGP-R-mediated en-
docytosis therefore is likely to be an important
mechanism for systemic IgA-IC clearance.
Kupffer cells also represent an important route
of IgA catabolism in laboratory animals, but at
present there is no evidence for a role in human
beings.3> Clearly, diseases associated with sig-
nificant loss of hepatic cell mass are likely to
reduce hepatic IgA-IC clearance and promote
mesangial IgA deposition through persistence
in the circulation of IgA-IC.

Cells of the myeloid lineage express a well-
characterized Fca receptor, termed FcaRI or
CD89. This mediates the activation of inflamma-
tory leukocytes by IgA-IC, and because of the
large numbers of such cells in the circulation,
also may represent an important catabolic route
for IgA and its complexes (discussed further by
Moura, pp. 88-95). In primary IgAN it has been
shown that some molecular forms of IgA bind
less well to myeloid cells than that of healthy
controls, and that FcaRI-mediated endocytosis
of IgA is defective.’® Impaired expression and
function of FcaRI by myeloid cells also has
been described in ankylosing spondylitis, hu-
man immunodeficiency virus infection, and al-
coholic cirrhosis, all conditions associated with
the development of secondary IgAN.37-39

COMMON FORMS OF SECONDARY IgAN
Hepatic IgAN

Hepatic IgAN occurs most frequently but not
exclusively as a complication of alcoholic liver
disease. Hepatic IgAN is associated with alter-
ations in the IgA immune system characterized
by high levels of circulating IgA-IC.4%4! It has
been proposed that hepatic IgAN is a chance
association of 2 common conditions,* how-
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ever, most evidence suggests hepatic IgAN is a
distinct clinicopathologic entity.*> Information
on hepatic IgAN is based largely on autopsy and
biopsy studies.>%4-50 The incidence of hepatic
IgAN in cirrhosis is not known. Where biopsy
data have been presented, a wide range of cri-
teria for renal biopsy have been used. The
pooled autopsy and biopsy data suggest that
between 50% and 100% of patients with alco-
holic cirrhosis have glomerular abnormalities
on microscopy.’! Immunofluorescence studies
suggest that 30% to 90% of renal specimens
display mesangial IgA deposits.43!

Clinical Features and Natural History

Patients with hepatic IgAN often are asymptom-
atic. As with primary IgAN the most common
urine abnormality is microscopic hematuria. In
the series reported by Nakamoto et al>? 9.6% of
cirrhotic patients had microscopic hematuria
and/or proteinuria. A small percentage (1.6% in
1 series) of patients present with nephrotic
syndrome and renal impairment. Urine abnor-
malities have been shown to correlate with the
degree of mesangial proliferation and severity
of glomerular disease.%°

The risk of progressive chronic kidney dis-
ease (CKD) and end-stage renal disease (ESRD)
in hepatic IgAN is unknown. Although some
reports suggest the risks of CKD and ESRD are
low,>! this has not been our experience. We
recently reported the outcome of 8 biopsy-
proven cases of hepatic IgAN: 4 developed
ESRD, 2 developed progressive CKD, 1 had
mild CKD, and 1 had normal renal function
after a 4-year follow-up period.>® The high risk
of progression in our reported cases may reflect
our policy to perform renal biopsy in chronic
liver disease only when there is significant renal
impairment, as well as an abnormal urinalysis.

No correlation has been found between the
severity of cirrhosis and the risk of CKD and
ESRD. There is no specific treatment for hepatic
IgAN and the prognosis depends on the course
of the liver disease. There is anecdotal evidence
of disease regression after abstinence from al-
cohol, after liver transplantation, or after sur-
gery for portal hypertension.>* Limited data on
repeat renal biopsy, however, suggest that at

least in some cases the glomerular morphology
remains static over a number of years.

IgA in Hepatic IgAN

In alcoholic cirrhosis, only 25% to 45% of cir-
culating IgA is monomeric in contrast with 90%
in normal individuals.>> Both serum IgA1l and
IgA2 levels are increased, with IgA2 propor-
tionally higher in some series (Table 1).5° The
ratio of IgAl:IgA2 does not appear to be
linked to the severity of liver disease.>” As liver
injury progresses there is an increase in serum
secretory IgA levels, possibly through the inter-
ruption of normal transepithelial mucosal trans-
port of polymeric IgA.>° This may be a direct toxic
effect of alcohol.

Increased serum IgA antibodies against com-
mon food and microbial antigens are reported
in hepatic IgAN. This may be a direct result of
increased gut permeability and compromised abil-
ity of the liver to act as a barrier to gastrointestinal-
encountered antigens. Circulating IgA-IC are in-
creased in up to 80% of patients with alcoholic
cirrhosis and are even higher in those patients
with glomerulonephritis.*®5° A major proportion
of these IgA-IC may be cryoglobulins, which are
present in up to 40% of cirrhotic patients. There
appears to be no correlation between the levels of
IgA-IC and the degree of cirrhosis. Serum IgA
levels, however, have been correlated with
both the severity of hepatic disease and glomer-
ular lesions in hepatic IgAN, although only in a
single case series.>® Plasma C3 complement lev-
els in hepatic IgAN are depressed. Whether this is
caused by underproduction by the cirrhotic liver
or increased consumption by immune complexes
and cryoglobulins is not clear.

Changes in the O-glycosylation of IgA1 have
been reported extensively in primary IgAN and
appear to have major pathophysiologic implica-
tions (discussed by Novak in this issue). In our
case series of biopsy-proven hepatic IgAN we
too found marked changes in IgA1 O-glycosyla-
tion, but these were distinct from those previ-
ously reported in primary IgAN. We identified a
minor increase in IgAl O-galactosylation with
reduced O-sialylation and reduced presentation
of N-acetylgalactosamine residues compared
with healthy subjects.>? IgA1 from patients with
cirrhosis but no glomerular disease displayed a
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similar increase in O-galactosylation and reduc-
tion in O-sialylation, but, interestingly, there
was no change in the number of O-linked N-
acetylgalactosamine residues. The pathophysio-
logic significance of these changes is unclear at
present.

Pathology

The light microscopic features of hepatic IgAN
are similar to primary IgAN and generally are
mild.>® Mesangial IgA often is associated with
less 1gG, IgM, and C3 deposition. As with
primary IgAN, the presence of IgA deposits
may be accompanied by minimal light micro-
scopic changes. Mesangial interpositioning and
splitting of the glomerular basement membrane
are more common than in primary IgAN. Mesan-
giocapillary and crescentic patterns of glomerulo-
nephritis also occasionally have been described.

Studies of the IgA subclass distribution in
mesangial IgA deposits in hepatic IgAN have
been contradictory. An early report suggested
that IgA2 was the dominant immunoglobulin in
hepatic IgAN, although this same study also
overestimated the amount of mesangial IgA2 in
primary IgAN, suggesting a possible problem
with the methodology.>® Subsequent studies us-
ing more robust staining techniques have re-
ported predominantly polymeric IgA1l mesan-
gial deposits.®® A recent case report of IgAN
secondary to autoimmune hepatitis found mesan-
gial deposits comprising predominantly IgA2.%!
Whether preferential IgA2 deposition reflects a
distinct pathologic process in autoimmune hepa-
titis is unclear.

Pathogenesis

The cause of hepatic IgAN remains poorly un-
derstood. Portosystemic antigen overload and
intrinsic abnormalities of the IgA immune sys-
tem along with defective liver IgA clearance all
may contribute to the development of IgAN in
patients with liver disease. Similar to primary
IgAN, no adequate explanation exists for the
variable patterns of glomerular injury and dis-
ease progression seen in hepatic IgAN.

Exposure to Antigen

Increased circulating IgA-IC, characteristic of
hepatic IgAN, may represent an appropriate

response of a normal IgA immune system to
excess antigen exposure and persistent antigen-
emia resulting from diminished intestinal muco-
sal integrity. Furthermore, the altered intestinal
milieu in alcoholic cirrhosis may suppress mu-
cosal IgA production and further impair antigen
exclusion and contribute to systemic antigen-
emia.

Regulation of the IgA Immune System

There also is some evidence for inherent dys-
regulation of the IgA immune system in hepatic
IgAN. In alcoholic liver disease B-cells show
increased spontaneous and mitogen-stimulated
production of IgA in vitro along with abnormal
T-cell cytokine patterns and suppressor cell func-
tion.®? Peripheral blood mononuclear cells show
enhanced interleukin-6 sensitivity, resulting in ex-
cessive IgA secretion from B-cells, which may
promote an in vivo auto-amplification loop.%?

Systemic IgA Clearance

Similar to primary IgAN, fractional catabolism
of IgA and its complexes is reduced in alcoholic
cirrhosis.>® This reduced clearance results pri-
marily from impaired hepatic clearance but im-
paired expression of FcaRI in alcoholic cirrho-
sis and reduced endocytosis of IgA-IC by
myeloid cells also is likely to contribute.?® Im-
paired hepatic IgA clearance is likely to occur in
a number of ways. In healthy subjects the he-
patic ASGP-R is expressed on the sinusoidal/lat-
eral aspect of the hepatocyte, facilitating expo-
sure to circulating IgA-IC. In cirrhosis, loss of
hepatic polarity results in aberrant expression of
the receptor on the canalicular surface, prevent-
ing exposure of the receptor to circulating IgA
and IgA-IC.%% There also is evidence for changes in
both the structure of the hepatic ASGP-R and
O-glycosylation of IgA1-IC in hepatic IgAN, which
may result in defective receptorligand interac-
tions and impaired hepatic IgA endocytosis.> In
addition, a reduced hepatocyte number inevitably
will result in reduced IgA clearance.> It also is
likely that with the development of portal hy-
pertension there is shunting of IgA complexes
directly to the systemic circulation through
opening of portosystemic anastomoses, thereby
bypassing the ability of the remaining hepato-
cytes to endocytose IgA.>4+05
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IgAN SECONDARY TO BOWEL DISEASE
Celiac Disease

CD is characterized by malabsorption, chronic
mucosal inflammation affecting the small intes-
tine, and villous atrophy. These occur as a di-
rect result of exposure to wheat gluten or re-
lated rye and barley proteins. It is associated
strongly with HLA-DQ2 and/or DQ8, but there
also may be a contributory effect from non-HLA
genes.®® CD has been associated with a wide
range of diseases and immune disorders includ-
ing IgAN.%” The presence of high levels of IgA
against food antigens including gliadin and IgG
and IgA antiendomysial antibodies in some pa-
tients with IgAN has raised the possibility of a
pathophysiologic link between IgAN and CD.%
Despite these observations few studies have
shown improvement in measured renal param-
eters after gluten withdrawal and there appears
to be little correlation between IgA-antigliadin,
IgA-antireticulin, and IgA-antiendomysial anti-
bodies or jejunal mucosal atrophy in IgAN.%70
Reduction in urinary protein excretion and im-
provement in creatinine clearance have been
described in isolated cases of CD and IgAN after
introduction of a gluten-free diet.”"”?> The ben-
eficial effects, however, may not become appar-
ent until 24 months after starting the diet, despite
disappearance of antigliadin antibodies and nor-
malization of IgA levels at 6 to 18 months.

In one of the largest cases series reported
(223 consecutive adult patients with IgAN), 8
patients were found to have CD and all had the
HLA DQ2 or DQS8 haplotype.”? There was, how-
ever, no increase in the frequency of HLA DQ2
or 8 in IgAN, although 14% of those patients
with HLA DQ2 had CD. There remains no clear
explanation for the interrelationship of CD with
IgAN, although a number of investigators have
proposed that individuals with a genetic sus-
ceptibility to both conditions are more likely to
develop clinically apparent disease. It has been
suggested that impaired mucosal antigen exclu-
sion and systemic hyperresponsiveness in pri-
mary IgAN make the production of IgA-antiglia-
din, IgA-antireticulin, and IgA-antiendomysial
antibodies more likely in patients susceptible to
CD. The resultant chronic mucosal inflamma-
tion and villous atrophy characteristic of CD

compounds failures in antigen exclusion, fur-
ther driving the production of pathogenic IgA
and mesangial IgA deposition. If this is correct
then CD acts more as a disease modifier in
patients with primary IgAN rather than a true
cause of secondary IgAN.

Inflammatory Bowel Disease

An association between inflammatory bowel
disease (Crohn’s disease and ulcerative colitis)
and IgAN has been reported.>’+7> Most case
reports share a common theme in that the clin-
ical course of both diseases follow one another
and that treatment of the bowel disease with
either immunosuppression or bowel resection
is associated with a decrease in serum IgA levels
and remission of the IgAN. Similarly, relapse of
the bowel disease is associated with significant
increases in serum IgA and worsening of uri-
nary abnormalities. The pathophysiologic link
between the 2 diseases is not known but one
possibility is that relapse of the bowel disease is
associated at least in part with loss of mucosal
antigen exclusion and increased systemic anti-
genemia.

IgAN SECONDARY TO
MUCOCUTANEOUS INFECTION

As previously discussed, acute and chronic in-
fection with a range of pathogens can be asso-
ciated with both acute exacerbation and slow
progression of primary IgAN. This is seen most
commonly with mucosal infection including
tonsillitis, pharyngitis, infections of the upper
and lower gastrointestinal tract, urinary tract,
and respiratory tract. There are also case re-
ports documenting associations with periodon-
tal disease and tooth abscesses. There is cur-
rently no evidence in human beings that IgAN
can be induced by exposure to any particular
pathogen, although the complement of cell sur-
face carbohydrates may define a group of
pathogens more likely to drive pathogenic IgA
production in primary IgAN. It appears more
likely that it is the frequency and duration of
infection that are the main factors driving
pathogenic IgA production in primary IgAN and
that IgAN secondary to infection is a misnomer.
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This is best illustrated in diseases associated
with chronic infection such as cystic fibrosis,
schistosomiasis, and human immunodeficiency
virus.’®-78 These patients often have increased
serum IgA levels and IgA-IC, but only a subset of
patients go on to develop IgAN. Clearly, those
diseases and infections associated with con-
comitant liver disease such as cystic fibrosis and
schistosomiasis may develop hepatic IgAN, but
in the absence of liver involvement IgAN will
develop only in patients with co-existent pri-

mary IgAN.

CONCLUSIONS

Without a clearer understanding of the patho-
genesis of primary IgAN it remains difficult to
dissect out those diseases in which there is only
a chance association with primary IgAN and
those diseases in which there might be shared
pathophysiology. In our opinion many of the
associations in the literature describe environ-
mental and microbial triggers in primary IgAN,
which undoubtedly drive the generation of
pathogenic IgA and mesangial IgA deposition,
but do not induce fundamental changes in the
IgA immune system. Furthermore, a variety of
diseases may impair mucocutaneous antigen
exclusion and increase the contributory effect
of environmental and microbial antigens. Evi-
dence is emerging that shared microbial carbo-
hydrate epitopes and lectin content of common
foods may define those antigens more likely to
drive pathogenic IgA production in primary
IgAN. Clearly, more work is required to define
these antigens precisely, but this does raise the
possibility of directed antigen exclusion offer-
ing a novel therapeutic strategy in the future for
selected patients with IgAN.

However, it is unlikely that all reported dis-
ease associations are as a direct result of im-
paired antigen exclusion and excessive sys-
temic antigenemia. There will no doubt be
changes to IgA immune regulation in many of
the autoimmune diseases associated with IgAN
and it is possible that in some of these the IgA
immune phenotype resembles that seen in pri-
mary IgAN with excessive production of IgA-IC
prone to mesangial deposition and triggering of
glomerular injury. Progress in understanding
the key features of the IgA immune response

that define primary IgAN will clarify the contri-
bution of other diseases to the development of
secondary IgAN.
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