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Abstract The therapy of IgA nephropathy (IgAN) is
cause for debate among nephrologists. Since the early
1980s, many therapeutic attempts have been proposed, but
most of them did not prove efficacy. The recent KDIGO
Clinical Practice Guideline for Glomerulonephritis rec-
ommend long-term ACE-I or ARB treatment when pro-
teinuria is more than 1 g/day, with up-titration of the drug.
For patients with GFR >50 ml/min and proteinuria per-
sistently higher than 1 g/day, they suggest a 6-month
course of corticosteroid therapy. Based on our experience
and the results of the literature, we propose a progressive
treatment, which takes into account the time the IgAN is
recognized and the clinical conditions present at that time.
The treatment can be summarize as follows: (1) in patients
with macro-microscopic haematuria, in case with protein-
uria less than 0.3 g/day, only annual controls; (2) in
patients with proteinuria between 0.3 and 0.9 g/day, ACE-I
and/or ARB, with titration of the drugs; (3) in patients with
proteinuria higher than 1 g/day, in case with the presence
of arterial hypertension and GFR up to 30 ml/min,
6 months course of corticosteroids, in addition to ACE-I
and/or ARB; (4) in patients with GFR less than 30 ml/min,
ACE-I/ARB, dialysis and kidney transplantation; corti-
costeroids should be in case considered for patients with
persistently high or increasing proteinuria; (5) the
immunosuppressants (cyclophosphamide and azathioprine)
should be reserved for patients with progressive renal
insufficiency or with vasculitic lesions on renal biopsy.
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Therapy for immunoglobulin A nephropathy (IgAN) has
been and continues to be a cause for debate among
nephrologists. The recent Kidney Disease—Improving
Global Outcomes (KDIGO) Clinical Practice Guideline for
Glomerulonephritis [1] recommend long-term angiotensin-
converting enzyme (ACE) inhibitors or angiotensin-re-
ceptor blockers (ARBs) as treatment when proteinuria is
more than 1 g/day, with up-titration of the drug depending
on blood pressure. The guidelines also suggest ACE inhi-
bitors or ARBs if proteinuria is between 0.5 and 1 g/day.
For patients with glomerular filtration rate (GFR) >50 ml/
min and proteinuria persistently higher than 1 g/day,
despite 3—6 months of optimized supportive care (includ-
ing ACE inhibitors or ARBs and blood pressure control),
they suggest a 6-month course of corticosteroid therapy.
These therapeutic recommendations were proposed in
2012, i.e. 44 years after the first description of IgAN [2]. In
the past, what was the therapeutic attitude of nephrologists
towards this nephropathy? For a number of years,
nephrologists did not treat [IgAN because they considered it
a benign nephropathy or a disease with a very slow pro-
gression of renal damage. However, over the years it was
observed that many of the early patients first described with
IgAN at Necker Hospital by Berger and Hinglais [2] went
on to develop chronic renal insufficiency [3]. Therefore,
from 1980 onwards, IgAN began to attract the attention of
nephrologists, as can be seen from the number of publi-
cations in the scientific literature: less than 100 articles
from 1968 to 1980 vs. more than 600 in the following
10 years. Since the early 1980s, many therapeutic
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approaches have been proposed, more than in other
nephropathies: tonsillectomy, diet with reduced antigenic
load, dapsone, diphenylhydantoin, disodium cromoglycate,
danazol, plasmapheresis, eicosapentanoic acid, ACE inhi-
bitors, ARBs, statins, endothelin receptor antagonists, high
doses of intravenous (i.v.) immunoglobulins, antioxidants,
vitamin E, corticosteroids, omega-3-fatty acids, warfarin,
dipyridamole,  heparin,  cyclosporin,  azathioprine,
cyclophosphamide, mycophenolate mofetil, mizoribine,
rituximab and budesonide. In spite of all these attempts, for
many years the ideal therapy was not identified, suggesting
to Appel an editorial in 2006, entitled: “To treat or not to
treat IgA nephropathy? That is the question!” [4]. In the
editorial, Appel explained that there was no consensus on
which approach we should choose for these patients. For-
tunately, in the last 10-15 years several randomized and
controlled studies have been published, which have made
the recent indications of KDIGO possible. A brief exami-
nation of the key studies that led to these therapeutic rec-
ommendations is warranted.

To evaluate the usefulness of renin-angiotensin system
(RAS) blockers, Coppo et al. compared 32 patients with
moderate proteinuria [1-3.5 g/day per 1.73 m* and crea-
tinine clearance (CrCl) >50 ml/min] who received bena-
zepril (0.2 mg/kg) with 34 patients who received placebo
[5]. The primary end-point, defined as a 30 % decrease in
CrCl, was observed in one patient (3.1 %) in the benazepril
group vs. five patients (14.7 %) in the placebo group. The
composite end-point, defined as a 30 % decrease in CrCl
and/or increase in proteinuria up to the nephrotic range,
was reached in one patient (3.1 %) in the benazepril group
vs. nine patients (26.5 %) in the placebo group, and the
difference was found to be significant (p = 0.034). This
study documented the usefulness of ACE inhibitors in
IgAN, confirming what nephrologists had been doing in
proteinuric nephropathies for several years.

The usefulness of corticosteroids remained uncertain for
many years due to methodological shortcomings of the first
published reports. To assess the advantages of these drugs, we
published two papers reporting the mid- [6] and a long-term
results [7] of a prospective, randomized study comparing 43
patients who received corticosteroids vs. 43 patients who
received only supportive therapy. All patients had plasma
creatinine less than 1.5 mg/dl and proteinuria in the moderate
range (1-3.5 g/day). Patients assigned to the steroid group
received 1 g methylprednisolone i.v. for three consecutive
days, and this course was repeated 2 and 4 months later; oral
prednisone was given at a dose of 0.5 mg/kg bodyweight on
alternate days for 6 months. After 10 years, renal survival
without reaching the primary end-point, which was defined as
a doubling of plasma creatinine, was 97 % in the treated
group and 53 % in the control arm; moreover, a median
proteinuria during follow-up less than 1 g/day was observed
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in 70 % of treated vs. 30 % of control patients. Only one
patient in the treated group showed important side effects
(diabetes 2 years after the end of the treatment).

On the question of whether corticosteroids can provide
additional benefits with respect to ACE inhibitors alone,
two studies were published almost simultaneously [8, 9].
Lv et al. compared 30 patients who received ACE inhibi-
tors alone with 33 patients who received ACE inhibitors
plus oral prednisone for 6—8 months [8]. In the combina-
tion therapy group, oral prednisone was given at a dose of
1 mg/kg bodyweight for 2 months, and then the dose was
tapered by 5-10 mg every 2 weeks. In both groups,
cilazapril was administered at a dose of 5 mg/day. After a
mean follow-up of 27 months, seven patients (24.1 %) in
the ACE-inhibitor group and one patient (3 %) in the
combination group reached the primary end-point, defined
as a 50 % increase in plasma creatinine. A proteinuria
decrease more than 50 % of baseline values was observed
in 34 % of patients in the ACE-inhibitor group and in 71 %
of the combination group. In another study, Manno et al.
compared 49 patients who received ACE inhibitors alone
with 48 patients who received ACE inhibitors plus oral
prednisone for 6 months [9]. In the combination therapy
group, the 6-month course of prednisone began with oral
prednisone 1.0 mg/kg/day for 2 months and then the dose
was tapered by 0.2 mg/kg/day every month. The maximal
prednisone dose was fixed at 75 mg/day. In both groups,
treatment with ramipril started at a dose of 2.5 mg/day and
was then increased by 1.25 mg/day every month to main-
tain a blood pressure <120-80 mmHg and to reduce 24-h
proteinuria to 1.0 g or less. After a mean follow-up of
60 months, 13 patients (26.5 %) in the monotherapy group
and 2 (4.2 %) in the combination group reached the pri-
mary end-point, defined as a doubling of plasma creatinine.
Renal survival after 8 years was 52.1 % in the monother-
apy group and 85.2 % in the combination group. The
authors of both studies concluded that the addition of
corticosteroids to ACE inhibitors produces a more potent
antiproteinuric effect and a better renal outcome than ACE
inhibitors alone.

According to these results, the most effective treatment
for IgAN patients with normal, or almost normal, renal
function and moderate proteinuria should be a combination
of RAS blockers and corticosteroids.

Among the other treatments, cyclophosphamide and
mycophenolate mofetil deserve mention. Cyclophos-
phamide has shown considerable efficacy in a prospective
and randomized study including 38 patients with progres-
sive IgAN. In this particular group of patients,
cyclophosphamide was able to reduce the frequency of
end-stage renal failure [10]. Mycophenolate mofetil did not
show benefits in the short-term in a number of randomized
prospective studies. However, all these studies reported
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only short-term results, without assessing the possible
benefits in the long-term. When one of these authors
extended the observation from 2 to 6 years, he found that
mycophenolate could provide renoprotection [11]. There-
fore, it may be that cyclophosphamide and mycophenolate
have a role to play in IgAN, but a final judgment is still
premature.

IgAN has very often a silent onset, which means that
diagnosis often is made late when, unfortunately, there are
extensive chronic histological lesions and kidney function
is severely deteriorated. Is there a treatment also for these
patients? What drugs should be utilized and for what pur-
pose? The KDIGO guidelines recommend the use of cor-
ticosteroids only in patients with an estimated GFR (eGFR)
>50 ml/min and discourage it in those with eGFR <30 ml/
min [1]. These recommendations are based on the belief
that chronic damage makes any treatment ineffective and
on the lack of good studies in patients with reduced renal
function. We would like to offer some indications as the
fruit of our own experience.

Recently, we submitted a paper analyzing the results
obtained in 325 IgAN patients enrolled in three prospective,
randomized, clinical trials [6, 12—14]. The patients were
divided into three groups, according to their renal function,
estimated with the chronic kidney disease—epidemiology
(CKD-EPI) formula [15, 16]: eGFR >60 ml/min; eGFR
30-60 ml/min; eGFR <30 ml/min. Patients were further
divided into three groups according to the treatment: sup-
portive therapy (NT), steroids (S) and steroids plus aza-
thioprine (S + A). The effectiveness of therapy was
evaluated using time-average proteinuria (T A-proteinuria),
confirmed to be one of the best outcome indicators in [gAN
[17, 18]. We found that patients treated with S or S + A
achieved significant proteinuria reduction also in advanced
renal insufficiency. Indeed, after 6 months of treatment,
proteinuria decreased to a similar extent in magnitude and
rapidity in all degrees of chronic renal insufficiency, drop-
ping below 1 g/day after 12 months of follow-up. In the long
term, this mean reduction was sustained only in patients with
eGFR >60 ml/min, while in patients with lower eGFR val-
ues at baseline, proteinuria tended to increase over time,
remaining however below 1.5 g/day. In NT patients, TA-
proteinuria did not decrease. Therefore, in the presence of
advanced chronic renal failure, therapy with Sor S + A fails
to give a decisive remedy, but it can slow down the pro-
gression and postpone for years the need for renal substitu-
tion therapy. Lesions were evaluated histologically in 275
patients, using the World Health Organization (WHO) cri-
teria as modified by Churg and Sobin: grade I: minimal
glomerular lesions, n = 24 patients; grade II: active
glomerular, tubular, and interstitial lesions, n = 105
patients; grade III: active and chronic lesions, n = 146
patients [8]. We were not able to use the Oxford

classification, because many patients had undergone renal
biopsy more than 10 years earlier and we had difficulties in
retrieving and analyzing very old specimens. At baseline,
proteinuria was higher in the patients at grade III compared to
grades I and II. Considering the treated patients, mean 24-h
proteinuria decreased similarly in the three grades of histo-
logical lesions and this reduction resulted evident mainly in
the first 6 months. During follow-up, proteinuria remained
nearly stable in almost all patients, without differences
related to the degree of histological damage. In non-treated
patients, proteinuria remained unchanged in the first 4 years
of observation, regardless of the severity of histological
lesions.

In a retrospective evaluation including 1147 patients
from the VALIGA study, Tesar et al. found that 46 % of
patients received immunosuppressants, of which 98 %
received corticosteroids [19]. Although treated patients had
greater clinical and pathologic risk factors of progression,
they showed a significant reduction of proteinuria, a slower
rate of renal function decline, and greater renal survival.
Moreover, the benefits of corticosteroids extended to the
patients with eGFR <50 ml/min and this effect was greater
in patients with high levels of proteinuria. The authors
concluded that the use of corticosteroids could be consid-
ered in patients with reduced renal function and elevated
proteinuria, pending confirmation of these findings in a
randomized trial.

But what are the possible treatments
for the future?

In the ClinicalTrials.gov website (https://clinicaltrials.gov)
there are about 70 trials listed in patients with IgAN, some
of which are already completed, others in progress. Next to
known drugs, we also find new products such as budes-
onide, sirolimus, rituximab, tripterigium wilfordii, fosta-
matinib, blisibimod, bortezomib, tacrolimus, and others.
This leads to hope for more effective drugs in the coming
years to treat all patients with IgAN.

However, for the present time we propose the following
progressive treatment scheme, based on the time when
IgAN is recognized and the clinical conditions present at
that time (Fig. 1):

1. patients with macro-microscopic hematuria, and pro-
teinuria <0.3 g/day: annual check-up only;

2. patients with proteinuria 0.3-0.9 g/day: ACE inhibi-

tors and/or ARBs, with titration of dosage of the drugs;

3. patients with proteinuria >1 g/day, and eventual pres-

ence of arterial hypertension and GFR up to 30 ml/
min: a 6-month course of corticosteroids, in addition to
ACE inhibitors and/or ARBs;
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Immunosuppressors should be reserved for the patients with rapidly progressive renal insufficiency
or with vasculitic lesions.

Dialysis and
Renal Transplantation

- RAS blockers
- Corticosteroids (6 months)

| RASblockers (titration)

Annual controls

v

CKD stage 2-3
\4

v Hypertension

Proteinuria> 1 g/day

Proteinuria <1 g/day

Macro-microhematuria and/or Proteinuria < 0.3 g/day

Fig. 1 Progressive therapy for IgAN patients

4. patients with GFR <30 ml/min: ACE inhibitors/ARBs,
dialysis and kidney transplantation.

Corticosteroids should be considered for patients with per-
sistently high or increasing proteinuria. Immunosuppressants
(cyclophosphamide and azathioprine) should be reserved for
patients with progressive renal insufficiency or with vasculitic
lesions on renal biopsy.

In conclusion, all IgAN patients should receive treat-
ment, but the kind of treatment depends on the time when
the disease is diagnosed and when the patient is taken in
charge. The aim of treatment cannot be always the same: in
some patients, it is to induce a complete and stable remis-
sion, while in others it is to slow down the progression of
kidney damage. In any case, at the present time, the most
effective therapeutic measures are RAS blockers and
corticosteroids.
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