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Natural History of Primary IgA
Nephropathy

François C. Berthoux, MD, Hesham Mohey, MD, and Aïda Afiani, MD

Summary: Primary IgA nephropathy (IgAN) is the most frequent type of primary glomeru-
lonephritis worldwide. The characteristic presentation is gross hematuria at the time of an
infectious episode. A renal biopsy still is mandatory for the diagnosis. The natural history of
the disease is characterized by clinical and pathologic progression over time, which can vary
from a few years to more than 50 years. It is possible to make a broad prediction at the time
of diagnosis of the long-term (20 years) risk of progressive chronic kidney disease, and then
to end-stage renal disease requiring renal replacement therapy (20-year cumulative end-stage
renal disease risk range, 14%-39%). The 3 major independent risk factors are arterial hyper-
tension, proteinuria more than 1 g/d, and severe renal histopathologic lesions including
hyalinosis, crescents, or defined by histopathologic scoring systems. When any clinical risk
factors are present, patients should be targeted closely by appropriate treatments in the
following order: (1) precise control of hypertension, (2) control of proteinuria when persist-
ing for greater than 1 g/d, and (3) evidence-based treatment where available for severe
lesions. This is a symptomatic treatment strategy because pathogenesis and etiology still
remain unclear.
Semin Nephrol 28:4-9 © 2008 Elsevier Inc. All rights reserved.
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 gA nephropathy (IgAN) first was described
by the French pathologists Berger and Hin-
glais1 in 1968 in Paris in the Journal

’Urologie et Néphrologie, and in 1969 in an
nternational journal.2 Later, it turned out to be
he most frequent type of glomerulonephritis in
uman beings worldwide.

EFINITION OF IgAN

he definition of IgAN is pathologic and still
eeds a renal biopsy which should be examined
t least by light microscopy (LM) and by immu-
ofluorescence microscopy. The immunofluo-
escence microscopy technique, necessary for
dentification of mesangial IgA deposits, ap-
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Semin
eared in the late 1960s, explaining why IgAN
as not identified earlier. The agreed on defi-
ition is the presence of at least 1� (on a
emiquantitative scale: 0, trace, 1�, 2�, and
�) IgA deposits in the mesangial area (also
alled intercapillary tissue) of glomeruli. The
haracteristics of these deposits are that they
re granular and coarse scattered within the
esangium; global (throughout the glomerular

olume) and diffuse (in all glomeruli) contrast-
ng with the lesions seen by LM, which more
ften are segmental and focal. IgA deposits are
ominant or codominant with other immuno-
lobulins such as IgM and/or IgG. The initial
escription was IgA with IgG, but in fact IgM
eposits are more frequent. Associated C3 mes-
ngial deposits of the same intensity are seen in
ore than 80% of the cases.

LASSIFICATION OF IgAN

he spectrum of IgA nephropathies is domi-
ated by idiopathic or primary IgAN, previously

lso called Berger’s disease. In our own center,
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Natural history of IgAN 5
n initial cohort diagnosed from 1975 to 19873

onsisted of 356 patients, with 282 cases (79%)
f primary IgAN, 41 cases (11.5%) secondary to
chönlein-Henoch purpura, and 33 cases (9%)
econdary to cirrhosis. Similar histologic appear-
nces may be seen in systemic lupus erythema-
osus, International Society of Nephrology/
enal Pathology Society (ISN/RPS) class II.
hese were excluded from our cohort. IgAN
econdary to liver disease and other less com-
on disease associations are discussed further

n this issue by Pouria and Barratt, pp. 27-37.
In this article, we focus only on primary

gAN and on data published mainly within the
ast decade. We acknowledge 3 recent reviews
ith extensive references.4–6

PIDEMIOLOGY OF PRIMARY IgAN

gAN is diagnosed worldwide, and remains the
ost predominant primary glomerulonephritis. It

s frequent in Caucasian and Asian populations,
ontrasting with its apparent rarity in African pop-
lations, especially in African Americans.7

Its incidence has been estimated in France to
e between 26 and 30 new cases per million
opulation (pmp) in 2 different regions: Brit-
nny8 and Rhône-Alpes.9 In Japanese children,10

he incidence was calculated at 45 pmp (with
oth sporadically identified cases and system-
tic school mass screening). The apparent inci-
ence clearly is influenced by the renal biopsy
olicy: whether it is liberal in cases of isolated
icroscopic hematuria or restricted to patients
ith proteinuria greater than 1 g/d and/or with

stablished chronic kidney disease (CKD). In
he United States, a report11 found a 12.4 pmp
ncidence with equal distribution between

hites and blacks.
In our experience, IgAN is the diagnosis in

bout 20% of all diagnostic renal biopsies and
epresents about half of all glomerulonephritis.12

Its prevalence is more difficult to establish
epending on major differences in evolution
nd follow-up evaluation. From our experience
f more than 3 decades, we enrolled about 30
ew patients per year, with an active current
le of about 700 patients, for a population of
50,000 inhabitants, which gave an incidence of
6 pmp and a prevalence of 1,077 pmp. Another
ndirect way to estimate prevalence is from the s
ational renal replacement therapy program.
ach year in France, about 120 pmp begin renal
eplacement therapy, of whom 10% (12 pmp)
ave IgAN.13 In our experience, 14% of our IgAN
atients reached ESRD more than 20 years from
isease onset, which would give a prevalence
f 1,714 pmp. Elsewhere in France, Simon et al8

ound a prevalence of 2,400 pmp.
The male predominance of IgAN is well es-

ablished in Europe and America, approximat-
ng 70%, but appears not to be so characteristic
n Asian countries. These differences remain
nexplained, and have not been well investi-
ated.

LINICAL ONSET OF THE DISEASE

epending on the renal biopsy policy, ex-
ended versus restricted, the proportion of pa-
ients diagnosed at the time of an acute episode
ompared with those who are asymptomatic
urinary screening detection) will vary greatly,
anging from 30%3 to 80%14 both in children
nd adults.

The typical acute presentation is macro-
copic hematuria at time of a mucosal infectious
vent (upper respiratory tract infection, bronchi-
is, or even urinary tract infection). Episodes last
or 2 or 3 days, and usually hematuria is recurrent
ith each infectious event. The other modalities
f acute onset are rarely nephritic syndrome, or
ephrotic syndrome. These modalities of onset
id not change over time when we compared our
istorical cohort (retrospective) with our pro-
pective cohort (Table 1). However, there may
e some variation in presentation around the
orld.7

The age at onset of the disease is generally
he second and third decade of life. From our
xperience, age at onset has increased signifi-
antly between our historical cohort (1975-
989) and our prospective cohort (1990-1999)
Table 1). We have no certain explanation for
his increase, although it may represent a gen-
ral decrease in urinary screening at school,
niversity, military enrollment, and work.

ROGRESSION OF IgAN

he natural history of primary IgAN is progres-

ion both clinically and pathologically.
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Clinical progression is exemplified by our
rospective cohort, with collection of 332 new
ases over a 10-year period from 1990 to 1999
Table 2). With time, there is clearly a progres-
ion of the number of patients with hyperten-
ion (HT), with chronic renal failure (CRF)
defined as stage 3 or 4 CKD [GFR �60 mL/
in/1.73 m2]), or reaching ESRD. The overall
revalence of CRF in other series varied from
% to 52%, and that of ESRD varied from 7%
o 19% in different series.3–7,15–17 The best
ay to express progression to CKD and then

Table 1. Age at Onset and Modalities of Onset
Hospital of St. Etienne, France

Cohort

His

Age at onset, y
Mean (SD)
Median (range)

Acute onset
Macroscopic hematuria
Nephritic syndrome
Nephrotic syndrome
Asymptomatic
Isolated microscopic hematuria
Isolated proteinuria
Proteinuria � microscopic hematuria
Others/late discovery
Hypertension (�proteinuria hematuria)
Acute or chronic renal failure

(� proteinuria � hematuria � HT)

Table 2. Clinical Progression in a Prospective
University Hospital, St. Etienne, France

Cohort Onset

Macrohematuria 20% (68)
Proteinuria �1 g/d data unavailable
Hypertension 21% (69)

(pre-existing in 1
CKD (GFR �60) 7% (24)

(acute in 3 %)
ESRD 0% (0)
*Actively treated by angiotensin-converting enzyme inhibito
o ESRD is by survival without either event.
or our prospective 1990-1999 cohort, survival
ithout stage 3 CKD was 79.4% and 72.0% at

0 and 20 years from onset, respectively. Sur-
ival without ESRD was 95.8% and 86.1% at 10
nd 20 years past onset, respectively. Compar-
son between series is difficult because of vary-
ng definitions of CRF and the choice of time
ero (either onset of the disease or date of the
rst renal biopsy procedure). The 20-year cu-
ulative rate for ESRD ranged from 14% to

9%.16,17

rimary IgAN in 2 Cohorts From the University

al 1975-1989 Prospective 1990-1999

� 354 N � 332

(14.4) 35.6 (15.7)
(3.8-74.6) 34.4 (2.7-76.6)
29% 25%
23% 20%
3% 3%
3% 2%

61% 56%
36% 27%
9% 12%

16% 17%
12% 21%
10% 14%

2% 7%

N Cohort Diagnosed Between 1990-1999 at

me of First Renal Biopsy

Diagnosis Last FU

20% (68) 29% (97)
29% (97) 13% (43)*
35% (115) 45% (151)

21% (69) 26% (87)

1.2% (4) 8.1% (27)
giotensin receptor blockers.
in P

toric

N

28.5
24.8
IgA

Ti

4%)

rs or an
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Natural history of IgAN 7
The natural history of primary IgAN also
hows progression of pathologic lesions.
here are few studies on serial renal biopsies

n IgAN.18,19 Our experience3,18 was progres-
ion of a global optical score (GOS), which
ncludes a range of LM changes in about 55%
f the patients. Progression was caused
ainly by arteriolar and interstitial lesions,

gA deposit magnitude did not correlate with
rogression. There is no internationally ac-
epted pathologic classification of IgAN and a
umber of groups have developed their own
ystems.17,20 –22 An international group has
een convened to develop a new consensus
lassification.23

Severe histopathologic lesions such as the
ercentage of glomeruli with focal or segmen-
al glomerulosclerosis/hyalinosis, and/or with
rescents and/or obsolescence are additional
arkers of progression.
The hallmark of the natural history of IgAN is

rogression, but over a very wide time range
rom a few years (rapidly progressive) to more
han 50 years (such cases will apparently be
table over a short follow-up period). Finally,
he apparent differences in outcome, observed
etween the continents, are most likely to rep-
esent bias in inclusion of patients and/or in
ollow-up time.24

REDICTIVE RISK FACTORS OF
ROGRESSION IN IgAN

major step to be performed at the time of
iagnosis in each individual case is to establish
s accurately as possible the long-term progno-
is with an appropriate management plan and
ollow-up procedure.

There is now a consensus about the 3 major
isk factors predictive of progression toward
KD and ESRD.
The occurrence of arterial HT is the most

mportant. By Cox regression analyses (univar-
ate, then multivariate), HT occurring at any
tage of the disease is an independent and
trong risk factor for progression: this includes
resence at onset, presence at diagnosis, occur-
ence during follow-up evaluation, and pres-
nce at the latest review. By contrast, the ab-
ence of HT during the disease course is a

trong protective factor. r
The quantitative proteinuria (g/d) is also a
ajor risk factor, both as a continuous variable

amount of proteinuria expressed in g/d) or as
dichotomous variable (�1 g/d, which is the

sual accepted cut-off level). There is also in-
reasing evidence that sequential information
bout HT and proteinuria during treatment and
ollow-up evaluation improves the accuracy of
rognosis.25–27

The existence of severe lesions on initial re-
al biopsy such as hyalinosis, crescents, and/or
efined by quantitative scoring. Our own GOS

s the sum of glomerular, vascular, tubular, and
nterstitial lesions seen on LM and scored by
pecific indices on a scale from 0 to 20. A GOS
f 8 or more is an independent risk factor for
rogression toward CKD and then ESRD.
In our 1990-1999 cohort, the combination of

hese 3 risk factors (HT, proteinuria, and GOS)
as highly predictive of CKD and ESRD after 20

ears. However, using the Cox model, the pres-
nce of CRF at diagnosis means that HT and
roteinuria are no longer independent predic-
ive factors for ESRD.

There are additional risk factors that have
een found in some series but not others: hy-
ertriglyceridemia,28 overweight/obesity,29 and
ge at onset.30 The predictive value of genetic
actors, for example, CCR5,31,32 remains contro-
ersial. Sex has no impact on outcome.

The isolation of these 3 independent risk
actors predictive for CKD and then ESRD has
ajor consequences for treatment that should

arget each factor.
First, the ideal control of HT with a target of

30/80 or less mm Hg or 125/75 or less mm Hg
n cases with proteinuria greater than 1 g/d. This
ontrol could be obtained by a low-salt diet and all
lasses of antihypertensive agents with special
mphasis on angiotensin-converting enzyme in-
ibitors and/or angiotensin receptor blockers.

Second, the control of proteinuria (including
esidual proteinuria �1g/d after control of HT)
ith the use of an angiotensin-converting enzyme

nhibitors33 and/or an angiotensin receptor block-
r34 as antiproteinuric and protective drugs.

Third, the control of severe renal biopsy le-
ions should be approached by strategies that
ay include the use of fish oil,35 corticoste-
oids,36 or corticosteroids with immunosup-



p
p
t
b

C

T
c
o
v
v
I
t
d
a
r
e
e
t
r
(
a
I
(

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

8 F.C. Berthoux, H. Mohey, and A. Afiani
ressive agents (eg, cyclosporine or cyclophos-
hamide).37 The role of immunosuppressive
herapies remains controversial and is reviewed
y Floege and Eitner, pp. 38-47.

ONCLUSIONS

he natural history of IgAN is dominated by
linical and pathologic progression. The rate
f progression to CKD and ESRD is highly
ariable among patients, from very fast to
ery slow (ie, from a few years to �50 years).
t is possible to predict long-term prognosis at
he time of initial diagnosis with 3 indepen-
ent risk factors: occurrence of arterial HT,
mount of proteinuria, and severity of some
enal lesions. The natural history of the dis-
ase should be observed carefully and every
ffort should be made to target risk factors in
he following order: (1) HT, (2) proteinuria or
esidual proteinuria greater than 1 g/d, and
3) specific renal lesions such as crescents
nd focal hyalinosis. Nevertheless, primary
gAN remains an important cause of ESRD
about 10% of all incident cases).
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