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Abstract

Immunoglobulin A nephropathy (IgAN) is the most
commonly encountered primary glomerulonephritis and
it usually follows an indolent clinical course. However,
hypertensive patients with proteinuria and renal insuffi-
ciency at presentation and patients with severe histolo-
gical involvement are at high risk to develop endsta-ge
renal failure. There is no consensus for the treatment of
patients with IgA nephropathy. In general, patients with
normal renal function, mild proteinuria (<1g/24h) and
mild histopathological involvement need only observa-
tion, whereas patients with heavy proteinuria, impaired
renal function and moderate to severe histopathological
involvement are candidates for specific treatment. Angi-
otensin converting enzyme (ACE) inhibitors and/or cor-
ticosteroids are used in patients with proteinuria betwe-
en 1 and 3g/24h. Combinations of corticosteroids and
cytotoxic drugs are given to patients with IgA nephro-
pathy and deteriorating renal function or patients with a
rapidly progressive course.
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Introduction

IgA nephropathy is the most common primary glome-
rulonephritis (GN) in many developed countries around
the world accounting for 20-40% of cases in Singapore
and Japan and for 10-20% of cases in Europe and North
America [1]. It is more common in males (M/F: 2-3:1)
and younger people (15-35 years old).

The most common clinical patterns of the disease are
episodes of macroscopic haematuria within 48-72 hours
from the manifestation of a viral infection, usually of
the upper respiratory tract and presence of asymptoma-
tic microscopic haematuria with proteinuria (<2g/24h).
However, nephrotic syndrome occurs in 5-10% and acu-
te renal failure in less than 5% of cases [2,3].

The characteristic histological lesions of IgA nephropa-
thy are proliferation of mesangial cells with expansion
of extracellular matrix in light microscopy, mesangial
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deposition of IgA in immunofluorescence and parame-
sangial immune deposits in electron microscopy. Accor-
ding to Hass classification, the severity of histological
involvement ranges from class I (minimal lesions) to
class V (advanced glomerular sclerosis in more than
40% of the glomeruli of the biopsy sample and tubular
atrophy in more than 40% of the cortex surface) [4,5].
Class III, characterized by focal hyperplastic disease
with mesangial proliferation, endocapillary hyperplasia
and sometimes crescents, represents the most common
lesion observed in 40-50% of cases. The pathogenesis
of the disease remains largely unknown. However, IgA
immunoglobulin and its polymers are involved. IgAl is
exclusively found in the glomeruli of patients with
primary IgAN and its deposition is related to defective
galactozyliation of the molecule due to reduced activity
of B1,3-galactozyl-transferase, an enzyme promoting the
addition of galactose in the IgA1 molecule. This ‘defec-
tive’ IgA1 molecule tends to accumulate, to create mac-
romolecular components (polymers - pIgAl) and to in-
duce production of autoantibodies and immunecom-ple-
xes that are deposited in the mesangium [2,3,6]. Then,
complement activation and production of cytokines,
chemokines (IL-6, IL-15, IL-1B, IL-8, TNF-a, MCP-1)
and growth factors (PDGF, TGF-f,) lead to perpetuate-
on of inflammatory process and development of glome-
rular sclerosis [7].

Although the clinical course is usually benign, about
25% of patients reach end-stage renal failure (ESRF)
over 20 years. Various parameters, such as male gender,
older age, high body mass index, hypertension, renal
function impairment, proteinuria more than 2g/24h at
diagnosis and after the first year of follow-up have been
correlated with a poor clinical outcome [8,9]. Severe
histopathological involvement with glomerulosclerosis,
mesangial proliferation, interstitial inflammation and
fibrosis has also been related to an adverse prognosis
[8.9].

Several therapeutic regimens using immunosuppressive
drugs (corticosteroids, cytotoxics, mycophenolate mofe-
til) or non-immunosuppressant agents (fish oil, angio-
tensin converting enzyme inhibitors [ACEi], angiotensin
receptor blockers [ARBs]) have been used in different
trials. However, there is no consensus for the necessity
of treatment and for the suitable therapeutic regimen in
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IgAN patients. In this review, a critical analysis of all
large trials is attempted in order to identify the suitable
groups of patients for immunosuppressive or non-immu-
nosuppressive treatment.

Immunosuppressive regimens
Corticosteroids

In most studies corticosteroids have been used in IgAN
patients with reasanoble renal function (serum create-
nine <1.5mg/dl or creatinine clearance >70ml/min) and
proteinuria of moderate severity (1-3g/24h) or nephrotic
syndrome.

Lai et al. described remission of nephrotic syndrome in
80% of patients with mild glomerular histopathological
changes treated by oral prednisolone (40-60mg daily)
for 4 months compared to placebo treated patients in a
randomized controlled trial [10]. However, complicati-
ons related to corticosteroids such as cushingoid, gastri-
tis and hypertension occurred in 40% of patients. A fa-
vorable long-term outcome (5- and 10-year renal survi-
val rate of 100% and 80%, respectively) was reported
by Kobayashi et al. using corticosteroids for a period of
18 months in patients with normal renal function and
proteinuria 1 to 2g/24h [11]. The most important study
of corticosteroids administration in patients with IgA
nephropathy is the Italian multicentric prospective ran-
domized trial [12]. In this study, 86 patients with protei-
nuria (1-3.5g/24h) and well preserved renal function
(serum creatinine <1.5mg/dl) were randomly assigned
to either a 6-month course of corticosteroids (1g methy-
Iprednisolone intravenously for three consecutive days
every other month and oral prednisolone 0.5 mg/ kgBW
every other day) or supportive treatment alone [12]. A
significantly better outcome with more frequent remi-
ssions of proteinuria was observed in steroid treated pa-
tients along with lack of important side effects with the
alternate day administration of corticosteroids. These fa-
vorable results of corticosteroids were confirmed after a
follow-up period of 10 years (preservation of renal fun-
ction in 97% vs 57% of conservatively treated patients)
[13]. In addition, the administration of corticosteroids
was more frequently followed by reduction of proteinu-
ria below 1g/24h after 1 year of follow-up (72% vs 30%
of patients) [13]. Shoji et al. noticed that administration
of corticosteroids for 1 year in patients with severe me-
sangial proliferation, serum creatinine <1.5mg/dl and
proteinuria <1.5g/d was followed by reduction of pro-
teinuria and significant improvement of mesangial proli-
feration and matrix accumulation as well as cellular
crescent presenation in repeat renal biopsies [14]. A be-
neficial effect in the reduction of proteinuria was obser-
ved by Katafuchi et al. with low prednisolone dose (20
mg/day) in patients with moderate histological changes
in a controlled prospective trial [15] whereas adminis-
tration of intravenous pulse steroid therapy for 3 days
followed by oral steroid seemed to offer benefit in the
kidney survival of patients with more severe IgA nep-
hropathy [16]. In some Japanese studies tonsillectomy

offerd an additional benefit to pulse steroid therapy [17,
18].

The beneficial effect of corticosteroids in remission of
proteinuria and reduction of the risk of development of
end-stage renal disease in IgAN patients was confirmed
in a recent meta-analysis of all randomized prospective
trials [19]. However, the response to corticosteroids also
depends on the presence of active or chronic histology-
cal lesions in the renal biopsy. Patients with high active-
ty index (mesangial proliferation, crescents, interstitial
inflammation) and low chronicity index (glomerular scle-
rosis, adhesions, interstitial fibrosis) respond more fre-
quently to corticosteroids [20].

Cytotoxic drugs

Cytotoxic drugs have been used in combination with
corticosteroids in patients with severe IgA nephropathy
and deteriorating renal function.

The administration of methylprednisolone pulse intrave-
nously for 3 days and cyclophosphamide 0.5g/m” intra-
venously per month for 6 months, in 12 patients with ra-
pidly progressive IgA nephropathy with crescents resul-
ted in improvement of renal function (serum creatinine
decreased from 2.6 to 1.5mg/dl), reduction of proteinu-
ria (from 4 to 1.3 g/24h) and reduction of cellular cres-
cents in repeat renal biopsies [21].

Similar results were observed by Tumlin et al. in 12
patients with crescentic, proliferative IgA nephropathy
and clinically progressive disease who had been treated
with pulse steroids and intravenous cyclophosphamide
for 6 months. Serum creatinine was reduced from 2.6 to
1.5mg/dl and proteinuria from 4.0 to 1.4g/d after 6 mon-
ths whereas endocapillary proliferation, cellular cres-
cents and karyorrhexis were eliminated in all patients
[22]. The long-term efficacy of treatment was estimated
by comparison of treated patients with 12 historical con-
trols matched for the severity of the disease on initial bi-
opsy. After 36 months, the rate of end-stage renal dise-
ase in the treated group was lower (1/12) than that in the
historical control group (5/12) [22]. The beneficial effe-
ct of combination therapy with oral prednisolone and
cyclophosphamide in patients with moderately advan-
ced IgA nephropathy has also been shown in other ret-
rospective studies [23,24].

However, the most important study is the prospective
randomized trial by Ballardie er al. [25] in which 38
patients with progressive disease (serum creatinine bet-
ween 1.4 and 2.8mg/dl, rising by at least 15% in the last
year) and proteinuria were randomized to either treat-
ment with prednisolone (initial dose 40mg/day) and
cyclophosphamide (1.5mg/kgBW/day for 3 months), fo-
llowed by azathioprine (at the same dose for 2 years) or
no administration of immunosuppressive drugs [25].
The renal survival rate after 5 years of follow-up was
significantly higher in treated patients (72% vs 0%,
respectively) whereas proteinuria significantly reduced
azathioprine-induced marrow suppression. Similar re-
sults were observed by Rasche et al. in an uncontrolled
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from 4.4g/24h to 0.8g/24h. Treatment was discontinued
in 2 patients, because of secondary diabetes mellitus and
study including 21 patients with biopsy-proven IgAN
without crescents and a serum creatinine of more than
2.0mg/dl and/or increase by more than 25% in the pre-
vious 3 months [26]. Stabilization of renal function and
remission of proteinuria were observed in most patients.
Although no clinically significant adverse reactions,
apart from nausea in most patients and mycoplasma
pneumonia in one, a favorable response to cyclophos-
phamide was associated with low white blood cell and
platelet counts. This observation suggests that the inten-
sity of immunosuppression seems to influence the out-
come of these patients [26]. Recently, the results of the
long-term follow-up (mean 7.8 years) of 18 IgAN
patients treated for 10 weeks with an oral regimen of
40mg prednisolone and 100mg cyclophosphamide were
reported [27]. Although persistent remission of protei-
nuria occurred in 13 and preservation of renal function
in 16 of 18 patients, malignancies developed in 2 pati-
ents (renal cell carcinoma after 8 years and rectum car-
cinoma after 6 years).

A beneficial effect of a 24-month course of predniso-
lone and azathioprine in the renal function preservation
was observed in patients with heavy proteinuria (>3g/
24h) and impaired renal function at presentation (serum
creatinine between 1.4 and 2.5mg/dl), in our retrospect-
tive study over a long follow-up period of 10 years [28].
However, no effect of treatment was found in patients
with severe chronic lesions and serum baseline creatini-
ne above 2.5mg/dl. The beneficial effect of treatment
might be related to the stability of histological changes
(mesangial proliferation, glomerular sclerosis, interstiti-
al fibrosis and inflammation) that was observed in 67%
of patients who underwent a repeat renal biopsy 1 year
after initiation of immunosuppressive treatment [29].
Although minor side effects were observed in 10 treated
patients (24%), squamous-cell carcinoma and low-grade
non-Hodgkin’s lymphoma were developed in two pati-
ents after discontinuation of treatment. A superior effect
of combination of corticosteroids, azathioprine, warfarin
and dipyridamole to that of corticosteroids alone was
observed in a randomized controlled trial by Yoshikawa
et al. including 80 children with IgA nephropathy and
diffuse mesangial proliferation [30]. The children had
normal renal function (estimated creatinine clearance
147 and 157 ml/min per 1.73m’, respectively) and pro-
teinuria 1.3 and 1.2 g/m” per day, respectively. The pri-
mary and secondary end-points of the study were urina-
ry protein excretion below 0.1g/m” per day and change
in percentage of sclerosed glomeruli in repeat biopsies
performed after 2 years of treatment. The primary end-
point was reached in 92% of children treated with com-
bination and in 74% of steroid treated children (p=
0.007) whereas the percentage of sclerosed glomeruli
was unchanged in the former and increased in the latter
(p=0.0003). The frequency of adverse effects was simi-
lar in the two groups (aseptic necrosis of femur in 1 pa-
tient from each group, glaucoma in 2 from each group,

leucopenia in 4 from azathioprine group, hypertension
in 5 from steroid group) [30]. However, in the recent
Italian randomized prospective trial including 251 pati-
ents with proteinuria more than 1g/day, a combination
of corticosteroids (1g methylprednisolone intravenously
for three consecutive days every other month and oral
prednisolone 0.5mg/kgBW every other day) and azat-
hioprine 1.5mg/kg/day for 6 months was not proved to
be superior to a 6-month course of corticosteroids alone
[31]. The 5-year renal survival rate was 90% and 87%,
respectively whereas the decrease of proteinuria was not
different between the two groups (from 1.2g/24hr to
0.9g/24hr). However, serious side-effects (diabetes, in-
fections, gastrointestinal symptoms, hypertension, ane-
mia and leucopenia) were more frequent in patients who
received azathioprine [31].

These studies clearly show that combination of cortico-
steroids and cytotoxic drugs should be used with caution
and only in patients with aggressive disease such as tho-
se with deteriorating renal function and crescents in the
renal biopsy because of the risk of serious side-effects.

Mpycophenolate Mofetil (MMF)

Mycophenolate mofetil has been used in IgAN patients
with proteinuria >1g/24h, mild or severe impairment of
renal function (creatinine clearance between 20 and
70ml/min) and histological lesions of variable severity
in four randomized controlled trials [32-35]. Chen X. et
al. reported that MMF monotherapy (1.5 g/day) for at
least 12 months was superior to prednisone in reducing
proteinuria in patients with an unfavorable histological
grading [32]. Mayes et al. showed no benefit on renal
outcome or proteinuria reduction in 34 patients with
decreased renal function (inulin clearance between 20
and 70ml/min), proteinuria >1g/day and histologically
advanced disease, who were treated by ACE inhibitors
and allocated to either MMF 2g/day for 3 years or
placebo [33]. Similarly, lack of benefit was observed by
Frisch et al. in patients with moderately advanced IgA
nephropathy, proteinuria >1g/day despite treatment with
ACE inhibitors or ARBs (angiotensin II receptor anta-
gonists), and decreased renal function (Crcl between 20
and 80ml/min) [34]. However, a beneficial effect of
MMF (1.5-2g/day) in lowering proteinuria was obser-
ved in patients with less advanced histological lesions
and proteinuria >1g/day resistant to a 6-month course of
ACE inhibitors or ARBs by Tang et al. [35]. The long-
term results of the same study (after 6 years of follow-
up) showed a better preservation of renal function in the
MMF treated group of patients [36]. A recent meta-ana-
lysis including 162 patients from the above randomized
controlled trials showed no difference in the reduction
of proteinuria and preservation of renal function betwe-
en MMF and placebo treatment [37]. However, one ma-
jor deficiency steroids as one of the agents are used in
the treatment of glomerular diseases. Hence, future tri-
als with a large of these trials were administration of
MMF as monotherapy. In most studies, combination
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therapies including number of patients may be conduc-
ted to explore the effectiveness of combination therapy
vs monotherapy [38].

Non-immunosuppressive regimens
Fish oil

Fish oil, rich in omega-3-polyunsaturated fatty acids
that are involved in the synthesis of arachidonic acid
and lead to reduction of glomerular and interstitial infla-
mmation, has been tried in various studies with conflict-
ting results. Apart from its anti-inflammatory effect, fish
oil also reduces mesangial cell proliferation and active-
tion of transcription factors [39].

A preliminary report by Hamazaki et al. showing a
beneficial effect of fish oil to stabilize the reciprocal of
serum creatinine [40] was not confirmed in a prospec-
tive trial by Bennet ef al. [41] and in a case study [42].
No influence of fish oil on renal function and proteinu-
ria was found in a prospective randomized trial by Pe-
ttersson et al. in which 32 patients with well preserved
renal function were allocated to either 6g of fish oil
daily or placebo for 6 months [43]. On the other hand, it
was found to be effective in preservation of renal fun-
ction in a large randomized prospecive trial in which
106 patients with proteinuria >1g/24h and serum create-
nine between 1.5 and 3mg/dl were randomized to either
fish oil (12g/day) or placebo for at least two years [44].
A significantly slower rate of serum creatinine increase
(0.03mg/dl vs. 0.14mg/dl annually) and lower incidence
of ESRF development (10% vs. 40% in 4 years) was
observed with application of fish oil. There was only a
minimal effect on proteinuria whereas no serious adver-
se reactions were observed [44]. However, a meta-ana-
lysis of all clinical trials of fish oil in IgA nephropathy
published in 1997 failed to show a conclusive benefit
[45]. More recently, Donadio et al. showed that early
and prolonged treatment with fish oil is followed by
better long-term outcome (follow-up of 8 years) in high-
risk patients [46]. Similar encouraging results in slow-
ing renal function deterioration were observed in high-
risk patients with advanced IgAN (serum creatinine 2.2
mg/dl) with a low dose fish oil regimen for 4 years [47].
However, others do not report any benefit in patients
with renal insufficiency and proteinuria [48].

More recently fish oil, corticosteroids and placebo treat-
ment were compared in a randomized controlled double
blind trial including 96 patients with IgAN [49]. All pa-
tients were less than 40 years old, had estimated GFR
higher than 50ml/min per 1.73m” and proteinuria. Pati-
ents were randomly assigned to prednisone for 12 mon-
ths, omega-3-fatty acids 4g/day for 2 years and placebo
treatment for 2 years. Patients treated by steroids and
fish oil had a higher degree of proteinuria than the
placebo treated. According to the results, treated group
showed no benefit over the placebo group with respect
to time to failure (reduction of GFR <60%). However, a
dose-dependent beneficial effect of omega-3 fatty acids
in the proteinuria reduction was found in a post hoc

analysis [50]. Furthermore, a higher degree of proteinu-
ria reduction was observed after 6 months of combined
therapy with renin-angiotensin blockers (ramipril and ir-
besartan) (RASB) and polyunsaturated fatty acids (3g/
day) in comparison to RASB alone in patients with pro-
teinuria >1g/day despite treatment with ACE inhibitors
and/or ARBs [51]. This is probably due to an anti-infla-
mmatory effect, as suggested by the significant reducti-
on of hematuria, a known marker of inflammation in
IgAN patients [51].

These studies show that fish oil is well tolerated and is
not followed by serious side effects. Even if it is not ge-
nerally accepted, fish oil can be used in patients with re-
nal insufficiency and chronic histological lesions in the
renal biopsy.

Angiotensin converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs)

The use of ACE inhibitors in patients with IgAN is ma-
inly based on their antihypertensive action and on their
antiproteinuric effect via reduction of intraglomerular
pressure. Angiotensin II causes glomerular hypertension
and hyperfiltration, acts as a profibrogenetic cytokine
and potentiates the renal scarring process by promoting
actions of TGF- beta [52].

In a large retrospective study, Cattran et al. compared
the effect of ACE inhibitors to other antihypertensive
drugs in the renal function and remission rate of prote-
inuria [53]. Despite comparable renal function abnor-
malities, patients treated by ACE inhibitors experienced
a significantly slower rate of renal function decline (me-
asured by slope of creatinine clearance) and a higher re-
mission rate of proteinuria (18.5% vs 1.8%) compared
to patients receiving other medication. Furthermore,
despite a much lower initial serum creatinine, less seve-
re pathology and longer observation period, patients
without hypertension who received no medication had a
comparable rate of renal function decline to that of hy-
pertensive patients treated by ACE inhibitors. A favora-
ble effect of ramipril in the clinical course of chronic
proteinuric nephropathies was also found in the REIN
trial [54].

The effect of enalapril in comparison to other antihyper-
tensive drugs was estimated in a prospective study
including 44 IgAN patients with normal renal function
(serum creatinine <1.5mg/dl) and proteinuria >0.5g/24h
[55]. For the same blood pressure levels (target <140/80
mmHg), enalapril was found to be more effective in
proteinuria reduction and renal function preservation
(increase of baseline serum creatinine by 50% in 13%
vs 57% of patients) over a follow-up period of 7 years
[55]. The beneficial effect of ACE inhibitors in slowing
the progression of renal failure seems to The beneficial
effect of ACE inhibitors was confirmed in a recent
randomized prospective trial by Coppo et al. occur re-
gardless of the degree of tubulointerstitial fibrosis at
presentation [56].

in which 66 young patients with proteinuria (between 1
and 3.5g/day per 1.73m2) and good renal function (cre-
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atinine clearance >50ml/min per 1.73m2) were allocated
to benazepril or placebo [57]. After a follow-up period
of 38 months, deterioration of renal function (reduction
of creatinine clearance by >30%) was observed more
commonly in the placebo treated patients (14.7 vs 3.1%)
whereas remission of proteinuria was more frequently
observed in ACE inhibitor treated patients (40.6% vs
8.8%) [56]. Multivariate analysis showed that treatment
with ACE inhibitors was the independent predictor of
prognosis [57]. The administration of ARBs is also fo-
llowed by a significant antiproteinuric effect [58,59].
The combination of ACE inhibitors with ARBs shows
an additive effect on proteinuria reduction (by 54-73%)
[60]. A recent prospective randomized study comprised
263 patients with other renal disease apart from diabetes
mellitus, half of them with IgA nephropathy, who were
treated by either trandolapril or losartan alone or in
combination. The combination of trandolapril with lo-
sartan was followed by higher reduction of proteinuria
(from 44% to 75%) and better preservation of renal fun-
ction (50% fewer patients doubled serum baseline cre-
atinine over a follow-up period of 3 years) in compare-
son to each drug alone [61]. This beneficial effect of
drug combination was not followed by higher reduction
of systolic or diastolic blood pressure. Similar results in
the proteinuria reduction were observed with the combi-
nation of temocapril and losartan in IgAN patients [62].
For most physicians ACE inhibitors are drugs of first
choice in the treatment of I[gAN. However, the long-
term efficacy of ACEi and ARBs is still uncertain beca-
use only the study of Praga et al. had a follow-up of
more than 4 years. Consequently, although ACEi and
ARBs (and more importantly their combination) are
effective, this single therapeutic approach cannot be
considered the gold standard therapy for IgAN [52].

Combination of conservative and immunosuppre-ssi-
ve treatment

Combination of ACE inhibitors and immunosuppre-
ssive drugs

Recent studies show that both steroids and angiotensin
converting enzyme inhibitors improve kidney survival
and decrease proteinuria in [gAN patients. In a randomi-
zed controlled trial, 63 patients with proteinuria of 1 to
Sg/day were assigned to cilazapril alone or steroids plus
cilazapril. Patients treated by combination showed a sig-
nificantly better kidney survival, defined as a 50% in-
crease in baseline serum creatinine (97% vs 66% at 36
months) and a significant reduction of urinary protein
excretion [63]. Similar results were observed in 97 pati-
ents with IgAN and histological lesions of moderate se-
verity with proteinuria >1g/day and estimated GFR >50
ml/min who were randomly allocated to a 6-month co-
urse of oral prednisolone plus ramipril or ramipril alone.
After a follow-up period of 96 months, 4.2% of patients
from the combination treatment group and 26.5% of
monotherapy group reached the combined outcome of
doubling serum baseline creatinine or end-stage kidney

disease. Furthermore, 2% of patients from combination
group and 14% of patients from monotherapy group re-
ached the end-point of ESKD. In addition, a decrease of
proteinuria to less than 1g/day was observed in 75% of
patients treated by combination and in 67% of patients
from monotherapy group [64]. We also noted a remissi-
on of proteinuria and preservation of renal function in
all 17 patients with proteinuria 1-3 g/24hr and serum
creatinine <1.5mg/dl treated with combination of ACE
inhibitor and oral corticosteroids for 12 months [65].
These results suggest that combination of steroids and
ACE inhibitors provides additional benefit to ACE inhi-
bitor alone. Corticosteroids may reduce proliferative and
exudative lesions in the acute phase of IgAN, but long-
term control of proteinuria is necessary. ACE inhibitors
stabilize systemic and renal blood pressure, reduce the
traffic of proteins and slow the decline of glomerular fil-
tration rate. Furthermore, significant attenuation of his-
tological lesions was found in repeat biopsies of a small
number of children with severe IgA nephropathy and
proteinuria >2g/day treated by corticosteroids, cytotoxic
drugs and a combination of enalapril and losartan in
comparison to patients treated by immunosuppressives
alone [66].

Many studies using a combination of ACE inhibitors
and immunosuppressive drugs are ongoing. The effect
of ramipril and MMF vs ramipril alone is estimated in
an Italian multicenter randomized controlled trial [67].
The effect of addition of corticosteroids or corticostero-
ids and cyclophosphamide to ACE inhibitors and ARBs
is estimated in relation to treatment with ACE inhibitors
and ARBs in patients with persistent proteinuria above
0.75g/day after 6 months on ACE inhibitors and ARBs
in a large randomised controlled trial in Germany [68].

Therapeutic targets in IgA nephropathy - recommendations

Therapeutic targets in patients with IgA nephropathy are
regulation of blood pressure to levels below 130/80
mmHg and for patients with proteinuria >1g/24h to less
than 125/75 mmHg, long-term preservation of renal
function, proteinuria reduction to levels below 1g/24h
and correction of lipid abnormalities with diet and/or
antilipidemic agents and fish oil.

Although guidelines are difficult to be given, the follo-
wing recommendations based in both evidence and cli-
nical practice are suggested. There is general agreement
that patients with normal renal function, mild proteinu-
ria (<1g/24h) and mild histopathological involvement
need only observation, whereas patients with heavy pro-
teinuria, impaired renal function and moderate be used
for blood pressure control. Persistent proteinuria repre-
sents a risk factor for an unfavorable outcome. In cases
with proteinuria >1g/24h and well preserved renal fun-
ction at presentation, treatment can start with ACE to
severe histopathological involvement, are candidates for
specific treatment. ACE inhibitors and ARBs should in-
hibitors and/or ARBs. If proteinuria persists after 6
months of treatment, corticosteroids should be added. It
is important to try steroids without delay in order to ac
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hieve decrease of proteinuria since every year of persis-
tent proteinuria means a decrease in GFR by 6-7 ml/
min. Recent studies show that the combination of corti-
costeroids with ACE inhibitors from the begining is mo-
re effective than administration of ACE inhibitors alone.
Although further studies are necessary, combined treat-
ment may represent the treatment of choice of proteinu-
ric patients with IgA nephropathy.

In patients with more aggressive disease (deteriorating
renal function, presence of cellular/fibrocellular cres-
cents and severe interstitial inflammation) a combinati-
on of corticosteroids with cyclophosphamide or azathi-
oprine represents the most suitable immunosuppressive
regimen.

In patients with serum creatinine above 2.5-3mg/dl with
extensive fibrosis in the kidney tissue, immunosuppre-
ssive treatment is not indicated. These patients receive
conservative management and possibly fish oil. Howe-
ver, the clinical course of such patients is poor and end-
stage renal disease ensues after a short period of time.
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