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Abstract

Background: |gA nephropathy (IgAN) is a very common glo-
merulonephritis worldwide. Nevertheless, treatment op-
tions for primary IgAN are still largely based on opinion or
weak evidence. There is a lack of large randomized con-
trolled trials (RCT) that provide a definitive immunosuppres-
sive protocol for IgAN. The recent KDIGO Clinical Practice
Guidelines for Glomerulonephritis have assigned low levels
of evidence for almost all recommendations and sugges-
tions related to this nephropathy. Summary: In this article,
we review different treatment options and emphasize that
the key to therapeutic decision-making is the assessment of
an individual’s prognosis. The risk of disease progression is
closely related to clinical parameters such as proteinuria,
hypertension, and impaired glomerular filtration rate. For
patients with minor urinary abnormalities, the mainstay of
treatmentis long-term regular follow-up to detect renal pro-
gression and hypertension. Optimized supportive care aim-
ing to maintain proteinuria <1 g/day is preferred in the typi-
cal patient presenting with microhematuria, significant but
nonnephrotic proteinuria, hypertension, and variable de-
grees of renal failure. The atypical patient with overt nephrit-
ic syndrome or rapidly progressive kidney injury that repre-
sents a vasculitic form of IgAN should be treated with immu-
nosuppression. Finally, the variant of overlapping syndrome

of IgAN and lipoid nephrosis that runs a good prognosis
should be treated as lipoid nephrosis. Key Message: The
treatment of IgAN should be structured according to the

clinical scenario. ©2015 S. Karger AG, Basel

Nonimmunosuppressive Treatment

The mainstay of treatment for IgA nephropathy
(IgAN) is the blockade of the renin-angiotensin system.
Cheng et al. [1] analyzed 585 patients in 11 randomized
controlled trials (RCT), of which 7 trials used placebo/no
treatment as controls and 4 trials used other antihyper-
tensive agents as controls. Treatment with angiotensin-
converting enzyme inhibitors (ACEI) or angiotensin re-
ceptor blockers (ARB) had statistically significant effects
on renoprotection and reduction of proteinuria when
compared with the control group. A meta-analysis re-
viewing 6 RCT involving 109 patients showed that the
combined treatment with ACEI plus ARB was not more
effective than ACR or ARB alone for reducing daily pro-
teinuria [2]. The risk of hyperkalemia was not increased.
The long-term effects of combined therapy on renal out-
comes remain uncertain. Another meta-analysis of 27
RCT (1,577 participants) using ACEI, ARB or a combina-
tion of both versus other antihypertensives, other agents
or placebo revealed that renin-angiotensin blockade ap-
pears to potentially outweigh the harms in patients with
IgAN [3]. The therapeutic effects are predominantly cen-
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tered at a reduction of proteinuria, a surrogate of renal
outcome. However, this meta-analysis failed to demon-
strate that treatment with any of the antihypertensive
agents evaluated affects major renal and/or cardiovascu-
lar endpoints or long-term mortality risk beyond the ben-
efit that arises from controlling hypertension. The RCT
evidence is insufficiently robust to demonstrate efficacy
for any of the other nonimmunosuppressive therapies in-
cluding fish oil, anticoagulant, and tonsillectomy.

Aliskiren is a relatively new oral direct renin inhibitor
(DRI) that has been used for the treatment of hyperten-
sion and diabetic nephropathy. Tang et al. [4] recruited
25 consecutive IgAN patients who had persistent protein-
uria (protein/creatinine ratio >113 mg/mmol, which cor-
responded to proteinuria 1 g/day) despite receiving the
maximum recommended dose of losartan (100 mg/day)
to receive additional DRI treatment. Treatment with
aliskiren for 12 months reduced the mean urinary albu-
min/creatinine ratio by 26%, with a reduction of >50%
proteinuria in 24% of patients. Aliskiren treatment was
associated with significant reductions in plasma renin ac-
tivity, serum interleukin-6, and transforming growth
factor-p. Of note is the detection of transient hyperkale-
mia in 24% of patients. Another group of investigators
from Hong Kong also studied 22 IgAN patients with per-
sistent proteinuria despite ACEI or ARB treatment [5].
Patients were randomized to either oral aliskiren or pla-
cebo for 4 months and then crossed over to the other
treatment arm after a washout period. After 4 weeks,
there was a significant reduction of proteinuria, which
remained low throughout the treatment period. The
aliskiren group had a significantly lower proteinuria than
the placebo group after 4-16 weeks of treatment. Aliski-
ren treatment resulted in a modest but significant reduc-
tion of the estimated glomerular filtration rate (eGFR)
and diastolic blood pressure. Severe hyperkalemia (>6
mmol/l) was not detected in these patients. These two
preliminary studies suggest that aliskiren, a DRI, has anti-
proteinuric effect in IgAN patients who have persistent
proteinuria despite ACEI or ARB treatment. Larger RCT
are needed to confirm the renoprotective effect of direct
renin inhibition.

Immunomodulatory Treatment

A pathogenetic role for structurally aberrant IgA syn-
thesis is supported by the findings of glomerular deposi-
tion of underglycosylated polymeric IgA and the fre-
quently elevated circulating IgA levels in patients with
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primary IgAN [6]. This, coupled with the recent observa-
tion of the role of the ubiquitin-proteasome pathway [7],
forms a scientific rationale for applying immunomodula-
tory agents. Previously, a meta-analysis of 13 RCT involv-
ing a total of 623 patients concluded that immunosup-
pressive agents are a promising strategy and that this ap-
proach needed to be investigated further [8]. Research in
this area, as in many other renal diseases, is hampered by
the slowly progressive nature of the disease, with 10-year
renal survival rates exceeding 85%, marked patient het-
erogeneity, and the lack of a good animal model that
closely resembles human IgAN.

Corticosteroids

A relatively large quantity of data on corticosteroids
was contributed by Japanese researchers in early years.
Kobayashi et al. [9] reported that steroid treatment in 14
patients with proteinuria 1-2 g/day (versus 29 control
subjects) was effective in lowering proteinuria, particu-
larly in patients with better renal function (baseline GFR
>70 ml/min). Renal survival after 10 years of follow-up
was 80% in steroid-treated patients versus 34% in nonste-
roid patients [10]. Pozzi et al. [11] reported that steroid
treatment in 86 Italian patients for 6 months provided
renoprotective effects, and the renal survival was better in
the steroid group after 10 years [12]. On the other hand,
Lai et al. [13] found no therapeutic value of short-term (6
months) corticosteroid treatment in Chinese IgAN pa-
tients with nephrotic range proteinuria. A meta-analysis
of 7 RCTs involving 386 subjects suggested that cortico-
steroids have statistically significant effects on protecting
renal function and reducing proteinuria, but gastrointes-
tinal tract reaction is a concern [14]. Another meta-anal-
ysis (including 15 controlled, quasi-randomized con-
trolled and noncontrolled trials with 1,542 participants)
suggested that corticosteroid therapy is associated with a
decrease of proteinuria and with a statistically significant
reduction of the risk in end-stage renal failure [15]. More-
over, a subgroup analysis also suggested that long-term
steroid therapy had a higher efficiency than standard and
short-term therapy. A more recent meta-analysis (includ-
ing 536 patients who had urinary protein excretion >1 g/
day and normal renal function from 9 relevant trials) sug-
gested that high-dose and short-term therapy produced
significant renal protection, whereas low-dose, long-term
steroid use did not [16]. The KDIGO Clinical Practice
Guideline for Glomerulonephritis suggested that there is
low-quality evidence for corticosteroids to provide addi-
tional benefits on top of optimized supportive care [17].
The KDIGO group recommended that patients with per-
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sistent proteinuria >1 g/day despite adequate ACEI or
ARB, blood pressure control, and GFR >50 ml/min/1.73
m? may receive a 6-month course of steroid therapy. A
multicenter clinical trial aimed at defining the efficacy
and safety of steroid treatment in IgAN is currently un-
derway.

Recently, a European consortium (VALIGA study)
has examined 1,147 patients encompassing the whole
spectrum of IgAN from 13 countries [18]. Over a median
follow-up of 4.7 years, 86% received renin-angiotensin
system blockade and 42% received corticosteroid or im-
munosuppressive drugs. The renal pathology was classi-
fied according to the Oxford classification of IgAN [19],
and the independent predictive value of the pathology
MEST score was reduced by corticosteroid or immuno-
suppressive therapy. A retrospective analysis of a sub-
group of patients receiving corticosteroid plus renin-an-
giotensin system blockade comparing match patients re-
ceiving ACEI/ARB alone demonstrated a reduction of
proteinuria and the rate of renal function decline [20].
These benefits extended to patients with an eGFR <50
ml/min/1.73 m?, and the effect increased proportionally
with the severity of proteinuria.

Cyclophosphamide in Combination with

Corticosteroids

Evidence that pulse corticosteroid plus intravenous or
oral cyclophosphamide slow the progression of advanced
IgAN was provided by several groups worldwide.

In 38 patients with progressive renal deterioration,
Ballardie and Roberts [21] showed that 5-year renal sur-
vival was considerably better in cyclophosphamide-treat-
ed patients than in controls at five years (72 vs. 6%). Pro-
teinuria and erythrocyturia were reduced after 12 and 6
months of treatment, respectively. This study may be
faulted, however, for suboptimal blood pressure control
and insufficient use of medications that block the renin-
angiotensin system, the unusually poor survival rate of
the placebo group, and the small number of patients. In
another prospective, uncontrolled, open-label trial, 12
patients with crescentic IgAN received three doses of
methylprednisolone at 15 mg/kg/day, followed by intra-
venous cyclophosphamide at 0.5 g/m*/month for 6
months [22]. Serum creatinine improved with reduction
of proteinuria, suggesting a beneficial role of cyclophos-
phamide in crescentic glomerulonephritis. In another ob-
servational, uncontrolled study, similar results were re-
ported in 21 patients with advanced IgAN treated with
intravenous pulse cyclophosphamide (0.75 g/m?/month)
for 6 months together with low-dose oral prednisolone
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[23]. Mitsuiki et al. [24] retrospectively examined the out-
come of 35 patients with histologically advanced IgAN, of
whom 27 received prednisolone for 2 years and oral cy-
clophosphamide (50 mg/day) for 6 months, and the re-
maining 8 received supportive treatment. Renal progno-
sis was significantly better in the treatment group.

Overall, these studies suggest that combined cyclo-
phosphamide/steroid therapy may benefit patients at a
very high risk of renal failure, namely those with a pro-
gressive decline in GFR and/or crescentic lesions. Due to
the side effects, it is reasonable to use short-term cyclo-
phosphamide with corticosteroids for IgAN patients with
true crescentic or rapidly progressive glomerulonephri-
tis. The KDIGO Clinical Practice Guideline for Glomeru-
lonephritis suggested a similar approach (low-quality ev-
idence) [19].

Tonsillectomy in Combination with Corticosteroids

For a long time, tonsillectomy was considered a treat-
ment option for IgAN, aimed at removing a relevant
source of pathogens, which can multiply in tonsil crypts
as well as in macrophages and B-cells in lymphoid tonsil
follicles. This specific antigen challenge was thought to
induce a supernormal IgA synthesis, as tonsil lympho-
cytes from IgAN patients showed a higher production of
dimeric and undergalactosylated IgA1 than control sub-
jects. In Japan, tonsillectomy/pulse steroid therapy has
frequently been used for treatment of early IgAN with
favorable outcomes [25]. A recent meta-analysis of 7
nonrandomized studies (6 from Japan and 1 from China)
comprising 858 patients (534 underwent tonsillectomy
and 324 did not) has shown that tonsillectomy combined
with either normal steroid or pulse steroid treatment, but
not tonsillectomy or steroid treatment alone, resulted in
higher remission rates with favorable long-term efficacy
at both 5- and 10-year follow-up [26].

Outside of Japan, the benefits of tonsillectomy have
been largely less impressive than expected. A retrospec-
tive review of 61 Caucasian patients showed that tonsil-
lectomy did not alter the rate of disease progression after
20 years of follow-up [27]. Recently, a Hungarian study
comparing 166 IgAN patients who did not undergo ton-
sillectomy with 98 patients who did undergo tonsillecto-
my has suggested that tonsillectomy may delay the renal
progression especially in patients with macrohematuria
[28]. An intriguing finding is that decreased serum galac-
tose-deficient IgA1 after tonsillectomy indicates that the
palatine tonsils are probably a major site of galactose-de-
ficient IgA1-producing cells [29]. Yet, the clinical efficacy
of tonsillectomy in IgAN is completely demolished by
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two latest studies. Sato et al. [30] found that a preopera-
tive tonsillectomy did not affect the recurrence of IgAN
in renal allograft. More importantly, the first national
multicenter RCT from Japan failed to demonstrate any
beneficial effect of tonsillectomy combined with pulse
steroid therapy over pulse steroid therapy alone [31]. In
Chinese patients, tonsillectomy did not independently
correlate with clinical remission nor did it improve renal
survival among a case cohort of 112 patients [32]. The
2010 KDIGO Clinical Practice Guideline for Glomerulo-
nephritis suggested that tonsillectomy should not be per-
formed for IgAN (low-quality evidence) [19].

Calcineurin Inhibitors

Earlier experience of cyclosporine use in IgAN was less
favorable. Lai et al. [33] conducted a randomized pro-
spective single-blind study of 19 patients with proteinuria
>1.5 g/day. Patients who received cyclosporine had a sig-
nificant reduction of proteinuria, serum IgA, and an in-
crease of plasma albumin concentration compared with
the placebo patients. However, there was a transient de-
terioration of renal function during treatment despite
within-range trough drug levels. Two recent short-term
studies from China provided additional information on
cyclosporine A therapy. In the first study, patients were
treated with prednisone 60 mg/day or cyclosporine A
3 mg/kg/day plus prednisone 40 mg/day [34]. Patients
receiving combined therapy had a greater reduction of
proteinuria than the steroid group. Combined therapy
led to a higher remission rate in patients with pathology
of lesser severity. The second study also compared the
clinical efficacy between steroid alone and medium-dose
cyclosporine plus steroid therapy [35]. After 12 months
of treatment, all patients in the combined group and
87.5% of patients in the steroid-alone group had a 250%
reduction of proteinuria. However, 8.7% of patients in
the combined group had a 50% increase in the baseline se-
rum creatinine level, while none did in the steroid alone
group. Moreover, 8.33% of patients in the combined
group developed severe infection during treatment. These
data discourage the indiscriminate use of cyclosporine
in IgAN due to potential nephrotoxicity.

Data on the other calcineurin inhibitors, such as tacro-
limus, are sparse. Zhang et al. [36] reported inducing a
remission of proteinuria in 14 patients with refractory
IgAN by tacrolimus. These investigators suggested the
therapeutic mechanism possibly mediated via stabilizing
podocytic cytoskeleton. Kim et al. [37] demonstrated that
tacrolimus effectively reduced proteinuria in IgAN pa-
tients with normal blood pressure and suggested tacroli-
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mus as an alternative to corticosteroid and ACEI/ARB for
patients unable to endure anti-hypertensive medication.

Azathioprine

A retrospective analysis of 74 IgAN patients followed
up for 10 years showed that long-term azathioprine com-
bined with low-dose prednisone did not alter the clinical
course compared to that of untreated controls [38]. How-
ever, in a subgroup of patients with heavy proteinuria >3
g/day and baseline serum creatinine 1.4-2.5 mg/dl, this
immunosuppressive regimen reduced the risk of doubling
serum creatinine compared to controls (27 vs. 78%) and
delayed the progression to end-stage renal failure (17 vs.
55%). The Japanese Paediatric IgA Nephropathy Treat-
ment Study Group randomized 78 children with newly
diagnosed early IgAN to either receive prednisolone, aza-
thioprine, heparin-warfarin, and dipyridamole or the
combination of heparin-warfarin and dipyridamole only
[39]. The inclusion of azathioprine reduced the urinary
protein and serum IgA. The study was flawed by a lack of
data on baseline proteinuria and creatinine clearance as
well as blood pressure control in both groups. An Italian
prospective randomized study of 207 subjects showed that
the addition of azathioprine to corticosteroids did not
provide additional benefits in terms of renal survival com-
pared to corticosteroids alone in patients with proteinuria
>1 g/day and plasma creatinine <2.0 mg/dl [40]. Intrigu-
ingly, in the same cohort of patients, these investigators
studied patients with plasma creatinine >2.0 mg/dl [41].
Six-year renal survival was similar in the two groups. In
Cox analysis, the addition of azathioprine may be slightly
more effective than corticosteroids alone in patients with
chronic renal insufficiency, although with an increase of
side effects. Current data therefore suggest that the addi-
tion of azathioprine was of limited therapeutic advantage
and may even be potentially toxic.

Mycophenolate Mofetil

To date, 6 randomized clinical trials have been pub-
lished on the use of MMF in IgAN, which add more con-
troversy than consensus. Although these trials have pro-
duced conflicting results, they differ significantly in pa-
tient selection and treatment duration and deserve
attention.

The first randomized study was conducted in 62 Chi-
nese patients with severe IgAN and urinary protein >2.0
g/day who received MMF or oral prednisone for at least
12 months [42]. After 18 months of follow-up, the MMF
group showed a significant improvement in proteinuria
and serum lipids compared to the prednisone group. In
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another study of 34 Belgian patients with impaired renal
function, histologically unfavorable criteria and arterial
hypertension, after instituting salt restriction and ACEI
therapy in all, MMF failed to demonstrate a better benefi-
cial effect after 3 years of evaluation [43]. In a similar
study that recruited patients with even more advanced
renal insufficiency using MMF as a ‘salvage’ therapy, a
worse outcome occurred in the MMF group [44].

Tang et al. [45] treated 40 Chinese patients with mild
tubulointerstitial lesions with persistent proteinuria >1
g/day despite full angiotensin blockade for 6 months.
Twelve months after stopping MMF, the overall remis-
sion rate was significantly higher in MMF-treated pa-
tients whose proteinuria dropped to 62% of baseline,
whereas urinary protein in control patients increased to
120% of baseline. Serum interleukin-6 levels and, more
intriguingly, in vitro binding of IgA to mesangial cells
were elevated at baseline in both groups compared with
normal healthy subjects; however, after MMF treatment,
these parameters were comparable to those of the healthy
subjects. Serum interleukin-6 concentration and mesan-
gial binding of IgA in patients who did not receive MMF
showed no change. After 6 years of follow-up, the differ-
ence in proteinuria between the two groups was lost, but
renal survival was significantly better in the MMF group
[46]. In another Italian study, a subset of IgAN patients
with florid glomerular changes treated with MMF and
steroid showed remission of proteinuria and reversal of
progressive renal failure [47]. A recent study from China
compared between combined therapy with MMF and
prednisone and combined therapy of cyclophosphamide
and prednisone for severe IgAN [48]. The former
achieved a higher remission rate with better reduction of
proteinuria and improvement of renal function. Impor-
tantly, the incidence of adverse effects was significantly
lower in the MMF group compared to the cyclophospha-
mide group.

Overall, MMF appears to be effective in reducing pro-
teinuria in Chinese but not necessarily in Caucasian sub-
jects. Therefore, ethnic differences may be one possible
reason to account for the differences observed in these
studies. Another possibility is the mild histologic grade in
Tang’s study [45] compared to the moderate-to-severe
grades in the studies by Maes et al. [43] and Frisch et al.
[44], despite more favorable results in patients with se-
vere IgAN from Italy and China. It is interesting to point
out that MMF may ameliorate IgAN through other mech-
anisms than by reducing interleukin-6 production and
mesangial binding of IgA [45]. A recent study showed
that mycophenolic acid (derived from MMF) can up-reg-
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ulate the core 1P3-Gal-T-specific molecular chaperone
(Cosmc) expression and hence reverse the IgA1 aberrant
O-glycosylation level in peripheral lymphocytes of pa-
tients with IgAN [49]. Both impaired Cosmc expression
and defective IgA1 aberrant O-glycosylation play a piv-
otal role in the pathogenesis of IgAN [50].

Further observation and studies are needed to provide
more definitive answers on the efficacy of MMF in IgAN.
The KDIGO Clinical Practice Guideline for Glomerulo-
nephritis (2012) suggested not using MMF in IgAN (low-
quality evidence) [19].

Other Therapies

In vitro study showed that peroxisome proliferator-
activated receptor-y (PPAR-y) agonist attenuates inflam-
matory response in activated tubular epithelial cells in
IgAN by down-regulating the expression of angiotensin
receptor subtype-1 [51]. Dual treatment of PPAR-y and
ARB provide a synergistic effect in reducing inflamma-
tion and angiotensin II signaling in renal tubular epithe-
lial cells, and the therapeutic benefit was confirmed in an
animal model of IgAN [52].

Enteric budesonide targeted to Peyer’s patches in the
ileocecal region has been shown to reduce proteinuria by
23% and modestly augment eGFR by 8% in 16 patients
who received this new formulation for 6 months followed
by 3 months of further observation [53]. Based on these
encouraging results, a multicenter phase IIb trial is cur-
rently being planned in Europe.

The renoprotective pleiotropic effect of 3-hydroxy-
3-methylglutaryl coenzyme reductase inhibitors (statins)
was studied in 24 IgAN patients who did not receive cor-
ticosteroids or immunosuppressive agents [54]. After 1
year of statin treatment, there was an 8% increase in eGFR
despite no significant reduction of proteinuria.

Complement activation plays a role in the pathogen-
esis of IgAN involving the alternative and lectin pathways
[55]. Rosenblad et al. [56] administered eculizumab (anti-
C5) to an IgAN patient with rapidly progressive disease
leading to renal failure refractory to immunosuppressive
therapy. Treatment led to a stabilization of renal function
and reduced proteinuria. Renal function deteriorated
rapidly following the discontinuation of therapy and was
temporarily restored after a single dose of eculizumab.

The potential role of the spleen tyrosine kinase (SYK),
an intracellular protein tyrosine kinase involved in cell
signaling downstream of immunoreceptors, in IgAN is
under investigation. Increased expression of total and
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Fig. 1. An algorithm of recommended treatment options for IgAN. Modified from Lai [60] and used with per-
mission. Broken lines denote less frequently encountered scenarios. Rx = Treatment. * Therapy with efficacy-of-
evidence base grade 1 data. ® Therapy with high a priori evidence to use but not tested independently in RCT.
¢ There is no evidence that immunosuppressive drugs can benefit declining function in patients starting therapy

with >50% loss in GFR.

phosphorylated SYK has been observed in renal biopsies
of patients with IgAN, and pharmacological inhibition of
SYK or its knockdown by siRNA significantly reduced
proliferation and the synthesis of proinflammatory me-
diators in human mesangial cells exposed to IgA1 isolated

24 Kidney Dis 2015;1:19-26
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from patients with IgAN and inhibited mesangial cell
proliferation [57]. An RCT examining the clinical utility
of fostamatinib (a selective oral SYK inhibitor) in patients
with IgAN is currently ongoing.
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Recommendations for Different Clinical Scenarios

1. Rapidly Progressive/Vasculitic Form

This is characterized by a short history and rapidly de-
teriorating renal function. Renal biopsy shows crescent
formation in >50% of glomeruli. Chronic tubulointersti-
tial atrophy and fibrosis are not prominent despite mono-
nuclear cell infiltration. It is reasonable to use pulse ste-
roid followed by oral steroid plus short-term intrave-
nous/oral cyclophosphamide.

2. Overlapping Syndrome of IgAN and Lipoid

Nephrosis

This is characterized by a short history of nephrotic
syndrome and normally deteriorating renal function. Re-
nal biopsy shows minimal glomerular and tubular pathol-
ogy except mesangial deposits of IgA. These patients
should be treated as lipoid nephrosis patients, with corti-
costeroid and gentle dose reduction [58]. The efficacy and
safety of such an approach was confirmed in a recent co-
hort of Chinese subjects [59]. The clinical picture behaves
like lipoid nephrosis with relapses but chronic renal im-

3. Typical Patient Presenting with Microhematuria,

Significant but Nonnephrotic Proteinuria,

Hypertension, and Variable Degrees of Renal Failure

For those patients with proteinuria <1 g/day, stable re-
nal function (eGFR >60 ml/min/1.73 m?), and normoten-
sive (blood pressure <125/75 mm Hg), the mainstay of
treatment is long-term regular follow-up to detect renal
progression and hypertension. Optimized supportive
care aiming at maintaining proteinuria <1 g/day is pre-
ferred

A treatment algorithm according to the clinical status
is outlined in figure 1.
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