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A B S T R A C T

Background

IgA nephropathy (IgAN) is a world-wide disease and the cause of end-stage renal failure (ESRF) in 15 to 20% of patients within 10 years and
in 30 to 40% of individuals within 20 years from the apparent onset of disease. No specific treatment has yet been established but many
approaches have been investigated.

Objectives

To assess the benefits and harms of immunosuppressive treatment for IgAN.

Search methods

We searched The Cochrane Renal Group's specialized register (May 2003), Cochrane Central Register of Controlled Trials (CENTRAL) (The
Cochrane Library, Issue 3, 2002) MEDLINE (1966 - September 2002), EMBASE (1988 - September 2002) and handsearched reference lists of
retrieved articles and conference proceedings.

Selection criteria

Randomized controlled trials (RCTs) and quasi-RCTs comparing treatment of IgAN with immunosuppressive agents against placebo, no
treatment, other immunosuppressive or non-immunosuppressive agents.

Data collection and analysis

Two reviewers independently assessed trial quality and extracted data. Statistical analyses were performed using the random effects
model and the results expressed as relative risk (RR) for dichotomous outcomes and weighted mean difference (WMD) for continuous
outcomes, with 95% confidence intervals (CI).

Main results

Thirteen eligible RCTs involving 623 patients were identified. All identified RCTs had a placebo, no treatment or warfarin/dipyridamole
control group. Seven trials used steroids, three used alkylating agents/cyclosporin and three used combinations of steroids and alkylat-
ing agents/cyclosporin. No trial directly compared steroids versus alkylating agents/cyclosporin. Quality was sub-optimal. Steroids were
associated with a lower risk of progression to ESRF (RR 0.44, 95% CI 0.25 to 0.80) and lower urinary protein excretion (WMD -0.49 g/24h,
95% CI -0.72 to -0.12). Urinary protein excretion was lower for patients treated with alkylating agents/cyclosporin compared to placebo/no
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treatment (WMD -0.94 g/24h, 95% CI -1.43 to -0.46). There was no significant reduction of urinary protein excretion with combination treat-
ment of steroids and alkylating agents compared with placebo/no treatment.

Authors' conclusions

The optimal management of IgAN remains uncertain. The RCTs identified were small, of sub-optimal methodological quality and tended to
only report favorable and surrogate outcomes without a thorough reporting of treatment harms. All outcomes favor the use of immuno-
suppressive interventions, with steroids appearing to be the most promising. Further study, in the form of RCTs, is necessary to ascertain
which patients would benefit from these interventions, whether they are the ones with early signs of renal dysfunction or those with more
advanced renal impairment.

P L A I N   L A N G U A G E   S U M M A R Y

People with IgA nephropathy might have a better chance of avoiding kidney failure if they use immunosuppressive drugs (including
steroids), but more research is needed

IgA nephropathy is a common kidney disease that progresses very slowly. It often leads to decreased kidney function and ultimately to
kidney failure. The cause of this disease is not known, although most people with the disease have abnormalities in their immune system.
The review found that if people with IgA nephropathy take immunosuppressive drugs, such as steroids, they may be less likely to develop
kidney failure. However, more research is needed to be certain, to identify which people might benefit most from the treatment, and to
study adverse effects.
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B A C K G R O U N D

IgA nephropathy (IgAN) was first described in 1968 by Dr J. Berger.
Characterized by prominent mesangial IgA deposits seen diffuse-
ly on immuno-fluorescence microscopy, the condition was initially
thought to be a rare and benign cause of recurrent hematuria (Berg-
er 1968). It has since become apparent, however, that IgAN is nei-
ther rare nor benign. Although biopsy practices differ from region
to region, thus affecting the frequency of diagnosis of IgAN, it has
been demonstrated that IgAN is the most common glomerular dis-
ease world-wide (D'Amico 1987). Furthermore, the natural history
of IgAN is now known to be considerably variable and far from be-
nign in many patients. While up to 23% of patients experience last-
ing remission (Nolin 1999), 30% can develop end-stage renal failure
(ESRF) by 20 years, while another 30% experience decreased kid-
ney function (Rekola 1991). Overall, as many as 15% to 50% of those
affected develop chronic kidney disease and eventually ESRF (Ros-
toker 1995; Schena 2001). Studies have demonstrated risk factors
associated with disease progression, including continued protein-
uria (Neelakantappa 1988) and certain renal biopsy findings (Gal-
lo 1988). These studies may help stratify those patients at highest
need for effective therapy.

In the thirty years since the characterization of this disease, the
causes of IgAN have eluded discovery. Evidence supports that this
is an immune mediated process and it is widely thought that some
abnormalities in immunological processes are important in the
pathogenesis of this disease (Waldo 1989; Donadio 2002). Most pa-
tients have some abnormalities of the immune system some time
in their disease course, usually consisting of increased circulating
IgA or some other humoral or cellular abnormality. Recent stud-
ies have demonstrated a defect in galactosylation of IgA1 receptor
(Mestecky 1993), but the putative effect this defective receptor has
on mesangial cells remains unclear (Julian 1999). In the absence of
a thorough understanding of its pathogenesis, a consensus on op-
timal treatment has yet to be established.

IgAN often progresses very slowly, taking decades to reach the clin-
ical endpoints usually studied in clinical trials. It has thus been dif-
ficult to establish the most effective treatment regimen for IgAN.
Recent reviews have examined the evidence for treatment of both
adults (Nolin 1999) and children (Wyatt 2001) with IgAN to find opti-
mal regimens. These analyses included studies of varying method-
ological quality, mostly case series and other forms of non-ran-
domized evaluation. These data have resulted in conflicting infor-
mation regarding the optimal therapy. The most commonly used
regimens include immunosuppressive agents such as glucocorti-
coids (steroids), cyclosporin A, or cyclophosphamide. Additional-
ly, non-immunosuppressive medications including fish oils, antico-
agulants, antihypertensive agents and surgical tonsillectomy have
been tested in a variety of studies including randomized controlled
trials (RCTs).

Given the burden of disease and the known risks of progression, as
well as the lack of an accepted effective therapy, a systematic re-
view of these treatments was necessary to aid healthcare providers
in managing this condition. The present review focuses on the ben-
efits and harms of immunosuppressive treatment for IgAN. An ad-
ditional review is being conducted to summarize the benefits and
harms of non-immunosuppressive treatments (Samuels 2003).

O B J E C T I V E S

To determine the benefits and harms of immunosuppression (cor-
ticosteroids, cytotoxic agents, other) for the treatment of IgAN.

M E T H O D S

Criteria for considering studies for this review

Types of studies

RCTs and quasi-RCTs comparing the effects of immunosuppressive
therapy (corticosteroids, cytotoxic agents, other) for the treatment
of IgAN were included.

Types of participants

Adult and pediatric patients with biopsy-proven IgAN.

Types of interventions

Trials looking at the following interventions were included:
- Immunosuppressive agent versus placebo, no treatment or other
non-immunosuppressive agent (e.g. anticoagulants).
- Head to head comparisons between immunosuppressive agents.

Types of outcome measures

Progression of renal disease as evidenced by the following:

Dichotomous variables

• ESRF requiring renal replacement therapy

• Doubling of serum creatinine

• Remission of proteinuria (as defined by a reduction in urinary
protein excretion to less than 1 g/24h in three consecutive daily
samples)

Continuous variables

• Urinary protein excretion (g/24h)

• Serum creatinine (mmol/L)

• GFR (either creatinine clearance (ml/min) or Cockcroft clear-
ance (ml/min/1.73 m2)

Where possible, time to reach the above end-points was included
in the analysis.

Adverse e�ects of treatment as evidenced by:

• Drop out rate in treatment and control groups

• Increased infection rate in treatment group

• Decreased bone density or increased fractures or shorter stature

• Inability to tolerate treatment (drop out rate in treatment group)

Search methods for identification of studies

The search was independently designed and performed by two sep-
arate investigators (JAS, GFMS).

The following electronic biomedical databases were searched (Ad-
ditional Table 1)

1. Cochrane Renal Group's specialized register (May 2003)

2. CENTRAL (Issue 3, 2002)

3. MEDLINE(1966 to September 2002)
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4. EMBASE (1980 - September 2002)

5. To find any potentially missed sources of data, two review-
ers (JAS, GFMS) handsearched the bibliographies of available
nephrology textbooks and recent review articles discussing
IGAN. Any title that seemed appropriate was evaluated as de-
scribed above for database-derived articles. The conference
proceedings of the last five years of American Society of
Nephrology were handsearched by one of the investigators
(JAS) for relevant abstracts.

6. The reviewers contacted authors of recent review articles and
RCTs for information about any possible unpublished data. No
additional studies were identified in this manner.

Data collection and analysis

The review was undertaken by two reviewers (JAS, GFMS). The
search strategies described were used to obtain titles and abstracts
of studies that might be relevant to the review. The titles and ab-
stracts were screened independently by (JAS) and (GFMS), who dis-
carded studies that were not applicable based on the inclusion cri-
teria for this review; however studies and reviews that might in-
clude relevant data or information on trials were retained initial-
ly and their full-text version was analyzed. Reviewers (JAS) and
(GFMS) independently assessed retrieved abstracts and, if neces-
sary, the full text of these studies to determine study eligibility. Da-
ta extraction was carried out independently by the same reviewers
using standard data extraction forms. Studies reported in non-Eng-
lish language journals were translated before assessment. Where
more than one publication of one trial existed, only the publication
with the most complete data was included. Any further information
or clarification required from the authors was requested by written
or electronic correspondence and relevant information obtained
in this manner was included in the review. Disagreements were re-
solved in consultation with (JC).

Study quality

The quality of included studies was assessed independently by
(JAS) and (GFMS) without blinding to authorship or journal using
the checklist developed by the Cochrane Renal Group. Discrepan-
cies were resolved by discussion with (JC). The quality items as-
sessed were allocation concealment, blinding of investigators, par-
ticipants and outcome assessors, intention-to-treat analysis, and
the completeness to follow-up.

Quality checklist

Allocation Concealment

• Adequate (A): Randomization method described that would not
allow investigator/participant to know or influence intervention
group before eligible participant entered in the study

• Unclear (B): Randomization stated but no information on
method used is available

• Inadequate (C): Method of randomisation used such as alternate
medical record numbers or unsealed envelopes; any informa-
tion in the study that indicated that investigators or participants
could influence intervention group

Blinding

• Blinding of investigators - Yes/No/not stated

• Blinding of participants - Yes/No/not stated

• Blinding of outcome assessor - Yes/No/not stated

• Blinding of data analysis - Yes/No/not stated

The above are considered not blinded if the treatment group can
be identified in >20% of participants because of the side effects of
treatment.

Intention-to-treat analysis

• Yes: Specifically reported by authors that intention-to-treat
analysis was undertaken and this was confirmed on study as-
sessment.

• Yes: not specifically stated but confirmed upon study assess-
ment

• No: Not reported and lack of intention-to-treat analysis con-
firmed on study assessment (Patients who were randomized
were not included in the analysis because they did not receive
the study intervention, they withdrew from the study or were not
included because of protocol violation).

• No: Stated, but not confirmed upon study assessment

• Not stated

Completeness to follow-up

Per cent of participants excluded or lost to follow-up

Statistical assessment

For dichotomous outcomes (ESRF, doubling of serum creatinine,
remission of proteinuria, adverse events) results were expressed
as relative risk (RR) with 95% confidence intervals (CI) for individ-
ual studies. Data were pooled using the random effects model. For
each analysis, the fixed effects model was also evaluated to ensure
robustness of the model chosen and susceptibility to outliers.

When continuous scales of measurement were used to assess the
effects of treatment (serum creatinine, creatinine clearance, uri-
nary protein excretion), the weighted mean difference (WMD) was
used, or the standardized mean difference (SMD) if different scales
had been used. Heterogeneity was analyzed using a χ2 test on N-1
degrees of freedom, with a p of 0.05 used for statistical significance.

Subgroup analysis was planned to explore how possible sources
of heterogeneity (pediatric versus adult population, stage of renal
biopsy, race of participants) might have influenced treatment ef-
fect. It was also planned that if sufficient RCTs were identified, an
attempt would be made to assess for publication bias using a fun-
nel plot (Egger 1997).

R E S U L T S

Description of studies

The combined search of MEDLINE, EMBASE, CENTRAL and the spe-
cialized registry of the Cochrane Renal Group identified 1196 poten-
tially relevant articles, of which 1133 were excluded after title and
abstract review. The full-text version of 63 articles was analyzed
and an additional 50 were excluded. Overall, 13 trials (20 publica-
tions), enrolling a total of 623 patients, were included in this analy-
sis (Lai 1986; Lai 1987; Woo 1987; Walker 1990; Welch 1992; Julian
1993; Kobayashi 1996; Pozzi 1999; Yoshikawa 1999; Shoji 2000; Bal-
lardie 2002; Harmankaya 2002; Katafuchi 2003) (Figure 1).
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Figure 1.

 
Eight authors of the included trials were contacted for clarifica-
tions relating to their publications and to request for additional
unpublished information. Four authors replied to our request. At
least three other trials are still in progress or yet unpublished to the
best of our knowledge and will be assessed upon publication (Hogg
1995; Manno 2001; Maes 2003).

The 13 trials could be grouped in three subsets (additional Table
2). The first group of studies tested the efficacy of steroids against
other treatments (placebo, no treatment or other non-immunosup-
pressive regimens) (Lai 1986; Welch 1992; Julian 1993; Kobayashi
1996; Pozzi 1999; Shoji 2000; Katafuchi 2003). A second group com-
pared the efficacy of cytotoxic agents plus steroids versus placebo,
no treatment or anticoagulants (Yoshikawa 1999; Ballardie 2002;
Harmankaya 2002). Finally, a third group of trials compared the ef-
ficacy of immunosuppression without steroids against placebo, no
treatment or anticoagulants (Lai 1987; Woo 1987; Walker 1990).

No studies performing head-to-head comparisons between dif-
ferent immunosuppressive agents or different doses of the same
immunosuppressive agents were identified. Three trials are in
progress or as yet unpublished, and will be evaluated upon publi-
cation (Hogg 1995; Manno 2001; Maes 2003). The first is a compari-
son of steroids versus fish oil (Hogg 1995). The second is a compar-

ison of combined steroid and antihypertensive treatment with ACE
inhibitors versus ACE inhibitors alone (Manno 2001), and the third
is a placebo controlled trial on the effect of mycophenolate mofetil
in patients with advanced IgAN (Maes 2003).

Risk of bias in included studies

By current standards, trial quality of the 13 trials was suboptimal
(Table 3).

Allocation concealment

Although every included trial stated that subjects were random-
ized into two different treatment regimens, 12/13 studies did not
indicate the methods used to conceal allocation (Lai 1986; Lai
1987; Woo 1987; Walker 1990; Welch 1992; Julian 1993; Pozzi 1999;
Yoshikawa 1999; Shoji 2000; Ballardie 2002; Harmankaya 2002;
Katafuchi 2003). One study was overtly a quasi-RCT in that alloca-
tion was based on the order of renal biopsy (Kobayashi 1996).

Blinding

Most trials lacked a placebo group. Only one study had blinding
of participants (Lai 1987) and another had blinding of participants

Immunosuppressive agents for treating IgA nephropathy (Review)
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and investigators (Welch 1992). Outcome assessors were blinded in
one trial only (Ballardie 2002).

Reported intention-to-treat analysis

Five of the included studies were analyzed on an intention-to-treat
basis (Lai 1987; Woo 1987; Walker 1990; Pozzi 1999; Ballardie 2002).

Completeness of follow-up

The dropout rate ranged from zero to 49%.
Overall, 72 of 623 randomized patients were lost or excluded before
final analysis (11.5%).

E?ects of interventions

End-stage kidney disease requiring renal replacement therapy

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

There was a lower risk of reaching ESRF in the steroid treated group
as compared with the no treatment or placebo group (outcome
01.01, six trials, 341 patients: RR 0.44, 95% CI 0.25 to 0.80). This
analysis was dominated by a single trial (Kobayashi 1996). There
was no significant heterogeneity between these trials (heterogene-
ity χ2 = 2.00, p = 0.57).

Cytotoxic agents plus steroids versus placebo or no treatment

There was no statistically significant difference in the risk of reach-
ing ESRF in patients treated with cytotoxic agents plus steroids as
compared to no treatment or placebo (outcome 02.01, one trial,
152 patients: RR 0.59, 95% CI 0.06 to 6.03). One of the three trials in
this group reported no events of ESRF (Yoshikawa 1999). Only Bal-
lardie 2002 reported a number of events and accounts entirely for
the beneficial effect of cytotoxic agents plus steroids found in this
analysis.

Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

There was no significant difference in the risk of ESRF between
patients treated with cytotoxic agents or cyclosporin and patients
treated with placebo/no treatment (outcome 03.01, two trials, 106
patients: RR 0.35, 95% CI 0.04 to 3.22). There was no significant het-
erogeneity between these trials (heterogeneity χ2 = 0.00, p = 0.97).

Doubling of serum creatinine

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

There was a lower risk of doubling of serum creatinine in the steroid
treated group as compared with no treatment or placebo (outcome
01.02, six trials, 341 patients: RR 0.45, 95% CI 0.29 to 0.69). There
was no significant heterogeneity between these trials (heterogene-
ity χ2 = 1.43, p = 0.70).

Cytotoxic agents plus steroids versus placebo or no treatment

Data on this outcome was not available in any of the included stud-
ies.

Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

Data on this outcome was not available in any of the included stud-
ies.

Remission of proteinuria

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

Data on this outcome was available in only one trial (Lai 1986).
There was no significant difference between patients receiving
steroids or receiving placebo/no treatment in the remission of pro-
teinuria (outcome 01.03 one trial, 34 patients: RR 15.00, 95% CI 0.92
to 243.52).

Cytotoxic agents plus steroids versus placebo or no treatment

Data on this outcome was not available in any of the included stud-
ies.

Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

Data on this outcome was not available in any of the included stud-
ies.

Urinary protein excretion

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

Urinary protein excretion at end of treatment was significantly low-
er for patients receiving steroids than for patients receiving place-
bo/no treatment (outcome 01.04, six trials, 263 patients: WMD -0.49
g/24h, 95% CI -0.72 to -0.25). There was no significant heterogene-
ity between these trials (heterogeneity χ2 = 7.44, p = 0.19).

Cytotoxic agents plus steroids versus placebo or no treatment

There was no significant difference in end of treatment urinary
protein excretion between patients receiving cytotoxic therapy
plus steroid and patients receiving placebo/no treatment (outcome
02.02, three trials, 154 patients: WMD -1.25 g/24h, 95% CI -2.71 to
0.21). There was significant heterogeneity between the two trials
for this outcome (heterogeneity χ2 = 74.30, p < 0.00001).

Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

Urinary protein excretion at end of treatment was significantly
lower for patients receiving cytotoxic agents or cyclosporin (no
steroids) when compared to patients receiving placebo or no treat-
ment (outcome 03.02, two trials, 122 patients: WMD -0.94 g/24h,
95% CI -1.43 to -0.46). There was no significant heterogeneity be-
tween these trials (heterogeneity χ2 = 3.90, p = 0.14).

Serum creatinine

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

There was no significant difference in serum creatinine at end of
treatment between patients who had received steroid treatment
and patients who had received placebo/no treatment (outcome
01.05, five trials, 173 patients: WMD -23.95 mmol/L, 95% CI -53.71
to 5.81). There was significant heterogeneity between these trials
(heterogeneity χ2 = 26.37, p < 0.00001).

Cytotoxic agents plus steroids versus placebo or no treatment

This outcome was not reported in any of the studies in this group.
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Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

There was no significant difference in serum creatinine at end of
treatment between patients who received cytotoxic agents or cy-
closporin (no steroids) and patients who received placebo/no treat-
ment (outcome 03.03, three trials,122 patients: WMD -7.53 mmol/
L, 95% CI -33.58 to 18.51). There was no significant heterogeneity
between these trials heterogeneity χ2 = 1.03, p = 0.60).

GFR (creatinine clearance or CockcroA clearance)

Steroid versus no treatment or placebo or other non-
immunosuppressive treatment

GFR at end of treatment was significantly higher for patients receiv-
ing steroids as compared to patients receiving placebo/no treat-
ment or dipyridamole (outcome 01.06, four trials, 138 patients:
WMD 17.87, 95% CI 4.93 to 30.82). There was no significant hetero-
geneity between these trials (heterogeneity χ2 = 6.41, p=0.09).

Cytotoxic agents plus steroids versus placebo or no treatment

This outcome was only reported in one study of this group. There
was no significant difference in the end of treatment value of GFR
between patients treated with cytotoxic agents plus steroids and
patients receiving placebo/no treatment (outcome 02.03, one trial,
74 patients: WMD 2.00, 95% CI -15.98 to 19.98).

Cytotoxic agents or cyclosporin without steroids versus placebo
or no treatment

There was no significant difference in the end of treatment value of
GFR between patients receiving cytotoxic agents or cyclosporin (no
steroids) and patients receiving placebo/no treatment (outcome
03.04, two trials, 70 patients: WMD 7.94, 95% CI -1.69 to 17.57).
There was no significant heterogeneity between these trials (het-
erogeneity χ2 = 0.95, p = 0.33).

Adverse e?ects of treatment

The analysis of adverse effects of treatment was problematic be-
cause no adverse events were reported in the majority of trials and
it is unclear whether this is because there were no events or be-
cause they were not properly recorded. Table 4 indicates isolated
reports of adverse events in individual trials.

Publicaton bias

We were not able to evaluate publication bias with a funnel plot or
other methods due to the small number of trials.

D I S C U S S I O N

Key findings

The use of glucocorticoids for patients with IgAN is associated with
a lower risk of progression to ESRF (RR 0.44, 95% CI 0.25 to 0.80),
lower risk of doubling of serum creatinine (RR 0.45, 95% CI 0.29 to
0.69) and a significant reduction in urinary protein excretion (WMD
-0.49 g/24h, 95% CI -0.72 to -0.25). GFR is better preserved with
steroids as compared to placebo/other treatment (WMD 17.87, 95%
CI 4.93 to 30.82). Urinary protein excretion is also significantly low-
er for patients receiving alkylating agents/cyclosporin (no steroids)
as compared to placebo/no treatment (WMD -0.94 g/24h, 95% CI
-1.43 to -0.46). The ineffectiveness of cytotoxic agents in preserving
renal function despite their beneficial effects on proteinuria raises

the possibility that proteinuria does not play a pivotal role in the
disease progression of IgAN. Alternatively, the apparent dichoto-
my between these two endpoints may reflect simply the restricted
number of studies that analyzed both outcomes. Given the reduced
proteinuria with either agent alone, it is surprising that there is no
evidence of a significant reduction in proteinuria in patients treated
with a combination of steroids and alkylating agents compared to
placebo/no treatment, though only two such studies were includ-
ed. The harms of these different treatments individually or in com-
bination are inadequately reported in the available RCTs to allow
for analysis.

Comparison with existing knowledge

Evidence-based recommendations for the management of IgAN
were published in 1999 (Nolin 1999) and have been partly criti-
cized by subsequent studies, including our own (Strippoli 2003).
The main criticism to these recommendations was that they were
based on a variety of sources, including non-RCT data (Floege
2003; Strippoli 2003). The recommendations by Nolin and Courteau
(Nolin 1999) indicate that patients with proteinuria over 3 g/24h,
mild glomerular changes, and preserved renal function (creati-
nine clearance over 70 ml/min) should be treated with prednisone
since steroids reduce proteinuria and stabilize kidney function.
Our analysis of randomized data confirms these findings and adds
weight to their argument. The previous suggestions also indicat-
ed that combination of cyclophosphamide, dipyridamole and war-
farin should not be used, nor should cyclosporin A. We found a sig-
nificant reduction of daily proteinuria with cytotoxic treatment, but
no significant differences on preservation of renal function. Our
findings support the view that the potential benefits from efforts
directed at proteinuria reduction for patients with IgAN remains to
be determined.

Strengths and limitations

This is the first systematic review including only RCT evidence on
the use of immunosuppressive treatment for IgAN. We only includ-
ed RCTs in this review in an attempt to minimize bias. While this
analysis provides an estimate of the best available evidence, it is
based on the very few RCTs available. In a recent review (Strippoli
2003), we specifically and in different ways examined the subopti-
mal quality of RCTs on treatment for IgAN and highlighted the need
for a better effort in assessing the evidence on treatment for IgAN.
The additional effort in evaluating and appraising the evidence in
the form of this Cochrane review, still poses the problem that a con-
clusive decision on the optimal treatment for IgAN remains prob-
lematic. The results of this review are based on small trials (in-
adequately powered to detect relevant differences between treat-
ments' effects), whose enrolled populations are often poorly de-
fined, and which do not provide adequate reports of the side effects
of treatment. Often they provide inadequate indications of base-
line patient characteristics. A particular flaw is the lack of definition
of enrolled populations' degree of renal impairment. While the re-
sults of this analysis are promising, the applicability of these data
remains limited. Provided that the risk of ESRF is 30% over 20 years,
the very high event rate in the included trials indicates that enrolled
patients were "high risk" ones, which is atypical. Therefore applic-
ability of these findings to patients with less severe disease is prob-
lematic.

Immunosuppressive agents for treating IgA nephropathy (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

7



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Although this review comprises the best systematic analysis of the
evidence to date, the optimal management of IgAN remains uncer-
tain given the problems with existing data. The trials available en-
rolled small numbers of patients and often poorly defined popula-
tions. Additionally, the trials included in this review tend only to re-
port favorable and surrogate outcomes (reporting bias) and lack a
thorough reporting of treatment harms. The sub-optimal method-
ological quality of current trials generally tends to favor the inter-
vention. However, the results of this meta-analysis are promising
because consistently all outcomes favor the use of immunosup-
pressive interventions, particularly steroids. Of the interventions
tested in the available RCTs, at present steroids seem the most ben-
eficial. The very high event rate for ESRF/doubling of serum crea-
tinine in the available trials is atypical (high-risk populations), so
the feasibility and advantages of long-term treatment of IgAN pa-
tients in the early stages of the disease is less clear. Additional-
ly, steroid/immunosuppressive treatment in low-risk populations
may be questionable both in relative and absolute terms (e.g. ad-
ministration of steroids for 20 years or more, given the natural his-
tory of the disease).

Implications for research

Further research, in the form of RCTs, is necessary to ascertain
which group/s of patients would benefit from these immunosup-
pressive interventions, i.e. the low- or high-risk population. One
suggestion could be to start with designing a well powered, mul-
ti-arm trial in high-risk patients. Participants to be enrolled in this
trial could be selected cohorts of high-risk IgAN patients. Interven-
tions which appear to be promising and should therefore be test-
ed in this trial are steroids alone (e.g. prednisolone 40 mg/day for
four weeks, tapering to 20 mg/day in the subsequent eight weeks
and maintenance dose of 15 mg/day subsequently) and a cytotoxic
scheme of cyclophosphamide plus steroids (e.g. as outlined in the
Ballardie 2002 trial) with a placebo control arm.

A placebo controlled trial of mycophenolate mofetil could also be
designed since the preliminary results of an ongoing trial have

failed to show any significant benefit due to sample size limita-
tions (Maes 2003). Outcomes of interest in the design of these trials
should be simple and clinically relevant measures. In general com-
posite outcomes should be avoided unless clinically important and
not "clinician driven" (Freemantle 2003). In this case the compos-
ite of ESRF and doubling of serum creatinine seems the most ap-
propriate. The occurrence of ESRF would be the ideal outcome of
interest but the incidence of this event is very low in IGAN patients
and it is unfeasible to treat a cohort of patients (particularly the
low-risk categories) with immunosuppressive agents for too many
years. The natural history of the disease implies that 15-20% of pa-
tients reach ESRF in 10 years from the time of apparent onset (Reko-
la 1991). Therefore treatment of 270 patients in each intervention
arm of a trial (total of 810 patients for a three arm intervention tri-
al), over a follow-up of 10 years should be necessary to detect a 10%
significant reduction of this outcome with the intervention (using
a two sided significance test at the 5% level and a power of 80%).
Because this is clearly unfeasible, enrollment of high-risk patients
(who have a higher likelihood of progressing to the outcome ESRF)
and use of the composite of ESRF and doubling of serum creatinine
as an outcome are the suggested strategies.

Additional issues to be tested with RCTs are efficacy and tolerability
aspects of oral steroid regimens (e.g. as outlined in the Yoshikawa
1999 trial) versus intravenous pulse regimens followed by oral reg-
imens (e.g. as outlined in the Pozzi 1999 trial).

Finally, the side effects of treatment should always be evaluated
in future RCTs, and this is particularly important with immunosup-
pressive interventions.
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Cyclophosphamide 1.5mg/kg/day x 3 mths, then Azathioprine (same dose) x 2-6 yrs 
vs 
no treatment

Outcomes Renal survival 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Ballardie 2002  (Continued)

 
 

Methods Parallel RCT

Participants 43 patients 
13-63 yrs 
Well preserved renal function 
Isolated hematuria

Interventions Prednisolone 40 mg/day and azathioprine 100 mg/day for four mths vs no treatment

Outcomes Renal survival 
Repeated renal biopsy findings

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Harmankaya 2002 

 
 

Methods Parallel RCT

Participants 35 patients 
15-62 yrs 
CrCl>25 ml/min/1.73 m'2

Interventions Alternate day prednisone 60 mg x 3 mths, subsequent tapering 
vs 
no treatment

Outcomes Renal survival 
Urinary protein excretion

Notes  
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Julian 1993  (Continued)

 
 

Methods Parallel RCT

Participants 189 patients 
age 20-45 yrs 
Scr 1.5 mg/dL (132.6 umol/L)

Interventions Prednisolone 20 mg/day x 1 mth followed by tapering over 18 mths, plus dypiridamole 150-300 mg/
day 
vs 
dypiridamole 150-300 mg/day

Outcomes Renal survival 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Katafuchi 2003 

 
 

Methods Parallel RCT

Participants 46 patients 
age 23-43 yrs 
proteinuria 1-2 g/day 
CrCl >70ml/min 
histology score > 7

Interventions Prednisolone 40mg/day then tapering over 7 mths total treatment 
vs 
no treatment

Outcomes CrCl 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Kobayashi 1996 
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Allocation concealment? High risk C - Inadequate

Kobayashi 1996  (Continued)

 
 

Methods Parallel RCT

Participants 34 patients 
All Chinese 
Ages 14-42 yrs

Interventions Prednisolone 40-60mg/day x 2 mths, then 1/2 dose for 2 mths 
vs 
no treatment

Outcomes SCr, CrCl 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Lai 1986 

 
 

Methods Parallel RCT

Participants 19 patients 
24-58 yrs

Interventions CSA 5mg/kg/day for 12 wks 
vs 
placebo

Outcomes Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Lai 1987 

 
 

Methods Parallel RCT

Participants 86 patients 

Pozzi 1999 
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Age 15-69 yrs 
SCr <1.5mg/dL 
Urinary protein excretion 1-3.5 g/day

Interventions Methylprednisolone 1g IV x 3 days (3 courses) AND prednisone 0.5mg/k/g/day x 6 mths 
vs 
no treatment

Outcomes SCr, CrCl 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Pozzi 1999  (Continued)

 
 

Methods Parallel RCT

Participants 21 patients 
age 15-55 yrs 
urinary protein excretion<1.5 g/day >50% gloms mesangial proliferation

Interventions Prednisolone 0.8mg/kg/day taper to 10mg qod x 1 yr 
vs 
Dipyridimole 300mg/day x 1 yr

Outcomes SCr, CrCl 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Shoji 2000 

 
 

Methods Parallel RCT

Participants 52 patients 
mean age 34.4 yrs

Interventions CPA 1-2mg/kg/day x 6 mths 
Dipyridimole x 2 yrs 
Warfarin x 2 yrs 
vs 

Walker 1990 
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no treatment

Outcomes SCr 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Walker 1990  (Continued)

 
 

Methods Crossover RCT 
Pediatric only

Participants 20 patients 
mean age 13 yrs 
SCr >1.6mg/dL

Interventions Prednisolone 2mg/kg/day for 2 wks, then qod for 10 wks 
vs 
placebo

Outcomes Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Welch 1992 

 
 

Methods Parallel RCT

Participants 48 patients 
17-35 yrs

Interventions Cyclophosphamide 1.5 mg/kg/bwt/day x 6 mths and dipyridamole 300 mg/day x 36 mths 
vs 
no treatment

Outcomes SCr, CrCL 
Urinary protein excretion

Notes  

Risk of bias

Woo 1987 
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Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Woo 1987  (Continued)

 
 

Methods Parallel RCT

Participants 78 children 
All Japanese 
>80 glomeruli with mesangial proliferation

Interventions Prednisone 2 mg/kg/day tapered over 2 yrs and azathioprine 2 mg/kg/day x 2 yrs and he-
parin/coumadin and dipyridamole 5 mg/kg/day x 24 mths 
vs 
heparin/coumadin and dipyridamole 5 mg/kg/day x 24 mths

Outcomes CrCl 
Urinary protein excretion

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Yoshikawa 1999 

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Belovezhdov 1982 No Immunosuppressive treatment given

Frimat 1996 Cohort Study

Itami 1989 Not RCT

Kobayashi 1986 Not RCT

Locatelli 1999 Design manuscript of Locatelli 2001

Masaki 2000 Case Series

Roccatello 2000 Not RCT

Szymanik 2001 Case Series

Tsuruya 2000 Not RCT

Waldo 1989 Case Series
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Study Reason for exclusion

Woo 1991 Not RCT

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title A randomized, placebo-controlled, multicenter trial evaluating alternate-day prednisone and fish
oil supplements in young patients with immunoglobulin A nephropathy. Scientific Planning Com-
mittee of the IgA Nephropathy Study.

Methods  

Participants 150 patients with IgAN, age<30 year, GFR>70 mL/min/1.73 m'2, proteinuria >1 g/1.73 m'2/24 h, re-
nal biopsy no longer than 3 yrs earlier

Interventions Prednisone (tapering regimen for 2 yrs) (60 mg/m'2 on alternate days for 3 mths, 40 mg/m'2 on al-
ternate days for 9 mths, 30 mg/m'2 on alternate days for 12 mths vs 
Fish oil up to 4 g/day vs placebo

Outcomes Time to renal failure (defined as true creatinine clearance less than 70% baseline value)

Starting date 1995

Contact information Hogg RJ

Notes Scientific planning published on American Journal of Kidney Diseases 2(5): 792-6, 1995.

Hogg 1995 

 
 

Trial name or title A prospective placebo-controlled randomized study of mycophenolate mofetil treatment for IgA
nephropathy: lack of clinical efficacy after three years

Methods  

Participants 34 patients with IgAN and prognostic unfavourable features (impaired renal function/protein-
uria/arterial hypertension/severe lesions on biopsy)

Interventions MMF 2 g/day (n=21) vs placebo (n=13) at this stage

Outcomes Serum creatinine, Inulin clearance, proteinuria, Blood pressure, side effects

Starting date 1999 (current follow-up 36 months)

Contact information Bart Maes

Notes Data presented in abstract form at the 2003 World Congress of Nephrology, Berlin, Germany

Maes 2003 

 
 

Immunosuppressive agents for treating IgA nephropathy (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Trial name or title Prospective randomized controlled multicenter trial on steroids plus ramipril in proteinuric IgA
nephropathy

Methods  

Participants 134 patients with IgAN, grade G3 or G4, proteinuria>1.0 g and creatinine clearance>50 ml/min

Interventions Combined treatment with steroid and ramipril vs ramipril alone

Outcomes Doubling of serum creatinine, urinary protein excretion, cytokine excretion, side effects

Starting date 2001

Contact information F.P. Schena

Notes Protocol published on Journal of Nephrology 14 (4): 248-252, 2001

Manno 2001 

 

 

D A T A   A N D   A N A L Y S E S
 

Comparison 1.   STEROIDS vs no treatment or placebo or other non immunosuppressive treatment (dypiridamole)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ESRD 6   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Steroid vs no treatment
or placebo

6 341 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.25, 0.80]

2 Doubling of serum creati-
nine

6   Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 Steroid vs no treatment
or placebo

6 341 Risk Ratio (M-H, Random, 95% CI) 0.45 [0.29, 0.69]

3 Remission of proteinuria 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

3.1 Steroid vs no treatment
or placebo

1   Risk Ratio (M-H, Random, 95% CI) 15.0 [0.92, 243.52]

4 Urinary protein excretion
(g/24) at end of treatment

6 263 Mean Difference (IV, Random, 95% CI) -0.49 [-0.72, -0.25]

4.1 Steroid vs no treatment
or placebo

5 244 Mean Difference (IV, Random, 95% CI) -0.58 [-0.95, -0.21]

4.2 Steroid vs dypiridamole 1 19 Mean Difference (IV, Random, 95% CI) -0.42 [-0.72, -0.12]

5 Serum creatinine (micro-
moL/L) at end of treatment

5 173 Mean Difference (IV, Random, 95% CI) -23.95 [-53.71, 5.81]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

5.1 Steroid vs no treatment
or placebo

4 154 Mean Difference (IV, Random, 95% CI) -31.08 [-63.84, 1.68]

5.2 Steroid vs dypiridamole 1 19 Mean Difference (IV, Random, 95% CI) 0.0 [-17.62, 17.62]

6 GFR (any measure) at end
of treatment

4 138 Mean Difference (IV, Random, 95% CI) 17.87 [4.93, 30.82]

6.1 Steroid vs no treatment
or placebo

3 119 Mean Difference (IV, Random, 95% CI) 21.66 [7.87, 35.44]

6.2 Steroid vs dypiridamole 1 19 Mean Difference (IV, Random, 95% CI) 2.5 [-19.46, 24.46]

 
 

Analysis 1.1.   Comparison 1 STEROIDS vs no treatment or placebo or other
non immunosuppressive treatment (dypiridamole), Outcome 1 ESRD.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.1.1 Steroid vs no treatment or placebo  

Julian 1993 1/18 2/17 6.46% 0.47[0.05,4.74]

Katafuchi 2003 3/43 3/47 14.38% 1.09[0.23,5.13]

Kobayashi 1996 7/28 31/49 75.17% 0.4[0.2,0.78]

Lai 1986 0/17 0/17   Not estimable

Pozzi 1999 0/43 3/43 3.99% 0.14[0.01,2.68]

Shoji 2000 0/11 0/8   Not estimable

Subtotal (95% CI) 160 181 100% 0.44[0.25,0.8]

Total events: 11 (Treatment), 39 (Control)  

Heterogeneity: Tau2=0; Chi2=2, df=3(P=0.57); I2=0%  

Test for overall effect: Z=2.71(P=0.01)  

Favors treatment 2000.005 100.1 1 Favors control

 
 

Analysis 1.2.   Comparison 1 STEROIDS vs no treatment or placebo or other non
immunosuppressive treatment (dypiridamole), Outcome 2 Doubling of serum creatinine.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.2.1 Steroid vs no treatment or placebo  

Julian 1993 1/18 2/17 3.43% 0.47[0.05,4.74]

Katafuchi 2003 3/43 3/47 7.64% 1.09[0.23,5.13]

Kobayashi 1996 7/28 31/49 39.93% 0.4[0.2,0.78]

Lai 1986 0/17 0/17   Not estimable

Pozzi 1999 10/43 23/43 49% 0.43[0.24,0.8]

Shoji 2000 0/11 0/8   Not estimable

Subtotal (95% CI) 160 181 100% 0.45[0.29,0.69]

Total events: 21 (Treatment), 59 (Control)  

Favors treatment 200.05 50.2 1 Favors control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Heterogeneity: Tau2=0; Chi2=1.43, df=3(P=0.7); I2=0%  

Test for overall effect: Z=3.66(P=0)  

Favors treatment 200.05 50.2 1 Favors control

 
 

Analysis 1.3.   Comparison 1 STEROIDS vs no treatment or placebo or other non
immunosuppressive treatment (dypiridamole), Outcome 3 Remission of proteinuria.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.3.1 Steroid vs no treatment or placebo  

Lai 1986 7/17 0/17 15[0.92,243.52]

Favors control 2000.005 100.1 1 Favors treatment

 
 

Analysis 1.4.   Comparison 1 STEROIDS vs no treatment or placebo or other non immunosuppressive
treatment (dypiridamole), Outcome 4 Urinary protein excretion (g/24) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Steroid vs no treatment or placebo  

Julian 1993 17 1.3 (1.2) 18 1.8 (3) 2.46% -0.5[-1.99,0.99]

Katafuchi 2003 43 1.3 (1.4) 47 1.4 (2) 11.29% -0.08[-0.78,0.62]

Kobayashi 1996 20 0.8 (0.5) 26 1.5 (1.3) 18.45% -0.7[-1.25,-0.15]

Lai 1986 17 2.3 (2.2) 17 3.3 (2.1) 2.63% -1[-2.45,0.45]

Pozzi 1999 19 0.7 (0.5) 20 1.8 (2.3) 5.12% -1.1[-2.14,-0.06]

Subtotal *** 116   128   39.96% -0.58[-0.95,-0.21]

Heterogeneity: Tau2=0; Chi2=3.46, df=4(P=0.48); I2=0%  

Test for overall effect: Z=3.08(P=0)  

   

1.4.2 Steroid vs dypiridamole  

Shoji 2000 11 0.3 (0.2) 8 0.7 (0.4) 60.04% -0.42[-0.72,-0.12]

Subtotal *** 11   8   60.04% -0.42[-0.72,-0.12]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.72(P=0.01)  

   

Total *** 127   136   100% -0.49[-0.72,-0.25]

Heterogeneity: Tau2=0; Chi2=3.91, df=5(P=0.56); I2=0%  

Test for overall effect: Z=4.06(P<0.0001)  

Test for subgroup differences: Chi2=0.45, df=1 (P=0.5), I2=0%  

Favors treatment 42-4 -2 0 Favors control
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Analysis 1.5.   Comparison 1 STEROIDS vs no treatment or placebo or other non immunosuppressive
treatment (dypiridamole), Outcome 5 Serum creatinine (micromoL/L) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.5.1 Steroid vs no treatment or placebo  

Julian 1993 18 95 (11) 17 157 (41) 22.11% -62[-82.14,-41.86]

Katafuchi 2003 25 87.1 (58.1) 21 88.9 (35.2) 20.38% -1.76[-29.05,25.53]

Lai 1986 17 126.9 (77.7) 17 130.7 (55) 15.68% -3.8[-49.05,41.45]

Pozzi 1999 19 105.6 (45.8) 20 154 (55.4) 19.19% -48.4[-80.24,-16.56]

Subtotal *** 79   75   77.36% -31.08[-63.84,1.68]

Heterogeneity: Tau2=863.88; Chi2=14.82, df=3(P=0); I2=79.75%  

Test for overall effect: Z=1.86(P=0.06)  

   

1.5.2 Steroid vs dypiridamole  

Shoji 2000 11 67.8 (15) 8 67.8 (22) 22.64% 0[-17.62,17.62]

Subtotal *** 11   8   22.64% 0[-17.62,17.62]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 90   83   100% -23.95[-53.71,5.81]

Heterogeneity: Tau2=937.21; Chi2=26.37, df=4(P<0.0001); I2=84.83%  

Test for overall effect: Z=1.58(P=0.11)  

Test for subgroup differences: Chi2=11.55, df=1 (P=0), I2=91.34%  

Favors treatment 10050-100 -50 0 Favors control

 
 

Analysis 1.6.   Comparison 1 STEROIDS vs no treatment or placebo or other non
immunosuppressive treatment (dypiridamole), Outcome 6 GFR (any measure) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.6.1 Steroid vs no treatment or placebo  

Kobayashi 1996 20 54 (35) 26 20 (29) 23.5% 34[15.04,52.96]

Lai 1986 17 74.1 (24.1) 17 64.6 (20.9) 28.73% 9.5[-5.66,24.66]

Pozzi 1999 19 95.6 (28.2) 20 71.6 (21.7) 27.71% 24[8.15,39.85]

Subtotal *** 56   63   79.94% 21.66[7.87,35.44]

Heterogeneity: Tau2=76.86; Chi2=4.15, df=2(P=0.13); I2=51.82%  

Test for overall effect: Z=3.08(P=0)  

   

1.6.2 Steroid vs dypiridamole  

Shoji 2000 11 110.1 (26.4) 8 107.6 (22.3) 20.06% 2.5[-19.46,24.46]

Subtotal *** 11   8   20.06% 2.5[-19.46,24.46]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.22(P=0.82)  

   

Total *** 67   71   100% 17.87[4.93,30.82]

Heterogeneity: Tau2=92.03; Chi2=6.41, df=3(P=0.09); I2=53.17%  

Test for overall effect: Z=2.71(P=0.01)  

Test for subgroup differences: Chi2=2.26, df=1 (P=0.13), I2=55.66%  

Favors control 5025-50 -25 0 Favors treatment
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Comparison 2.   CYTOTOXIC agents WITH STEROIDS vs no treatment or placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ESRD 3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Cytotoxic agents + steroids vs
placebo or no treatment or anticoag-
ulants

3 152 Risk Ratio (M-H, Random, 95% CI) 0.59 [0.06, 6.03]

2 Urinary protein excretion (g/24 h) at
end of treatment

3   Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Cytotoxic agents vs placebo or no
treatment

3 154 Mean Difference (IV, Random, 95% CI) -1.25 [-2.71, 0.21]

3 GFR (any measure) at end of treat-
ment

1   Mean Difference (IV, Random, 95% CI) Totals not selected

3.1 Cytotoxic agents vs placebo or no
treatment

1   Mean Difference (IV, Random, 95% CI) 2.0 [-15.98, 19.98]

 
 

Analysis 2.1.   Comparison 2 CYTOTOXIC agents WITH STEROIDS vs no treatment or placebo, Outcome 1 ESRD.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.1.1 Cytotoxic agents + steroids vs placebo or no treatment or antico-
agulants

 

Ballardie 2002 4/19 15/19 68.25% 0.27[0.11,0.66]

Harmankaya 2002 1/20 0/22 31.75% 3.29[0.14,76.33]

Yoshikawa 1999 0/40 0/32   Not estimable

Subtotal (95% CI) 79 73 100% 0.59[0.06,6.03]

Total events: 5 (Treatment), 15 (Control)  

Heterogeneity: Tau2=1.84; Chi2=2.32, df=1(P=0.13); I2=56.97%  

Test for overall effect: Z=0.44(P=0.66)  

Favours treatment 1000.01 100.1 1 Favours control

 
 

Analysis 2.2.   Comparison 2 CYTOTOXIC agents WITH STEROIDS vs no treatment
or placebo, Outcome 2 Urinary protein excretion (g/24 h) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Cytotoxic agents vs placebo or no treatment  

Ballardie 2002 19 1.8 (0.6) 19 4.4 (0.5) 33.65% -2.61[-2.95,-2.27]

Harmankaya 2002 20 0.8 (0.2) 22 1.2 (1.1) 33.21% -0.46[-0.91,-0.01]

Yoshikawa 1999 40 0.2 (0.3) 34 0.9 (1.3) 33.14% -0.66[-1.12,-0.2]

Subtotal *** 79   75   100% -1.25[-2.71,0.21]

Heterogeneity: Tau2=1.61; Chi2=74.3, df=2(P<0.0001); I2=97.31%  

Test for overall effect: Z=1.68(P=0.09)  

Favours treatment 42-4 -2 0 Favours control
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Analysis 2.3.   Comparison 2 CYTOTOXIC agents WITH STEROIDS vs no
treatment or placebo, Outcome 3 GFR (any measure) at end of treatment.

Study or subgroup Treatment Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.3.1 Cytotoxic agents vs placebo or no treatment  

Yoshikawa 1999 40 147 (33) 34 145 (44) 2[-15.98,19.98]

Favours control 2010-20 -10 0 Favours treatment

 
 

Comparison 3.   CYTOTOXIC agents or CYCLOSPORINE (NO STEROIDS) vs no treatment or placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ESRD 3 130 Risk Ratio (M-H, Random, 95% CI) 0.35 [0.04, 3.22]

1.1 Cytotoxic agents vs placebo or
no treatment or no cytotoxic agent

2 106 Risk Ratio (M-H, Random, 95% CI) 0.35 [0.04, 3.22]

1.2 Cyclosporine vs placebo or no
treatment

1 24 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

2 Urinary protein excretion (g/24 h)
at end of treatment

3 122 Mean Difference (IV, Random, 95% CI) -0.94 [-1.43, -0.46]

2.1 Cytotoxic agents vs placebo or
no treatment

2 100 Mean Difference (IV, Random, 95% CI) -0.74 [-0.95, -0.54]

2.2 Cyclosporine vs placebo or no
treatment

1 22 Mean Difference (IV, Random, 95% CI) -1.60 [-2.43, -0.77]

3 Serum creatinine (micromoL/L) at
end of treatment

3 122 Mean Difference (IV, Random, 95% CI) -7.53 [-33.58, 18.51]

3.1 Cytotoxic agents vs placebo or
no treatment

2 100 Mean Difference (IV, Random, 95% CI) -21.30 [-65.09, 22.49]

3.2 Cyclosporine vs placebo or no
treatment

1 22 Mean Difference (IV, Random, 95% CI) 0.0 [-32.39, 32.39]

4 GFR (any measure) at end of treat-
ment

2 70 Mean Difference (IV, Random, 95% CI) 7.94 [-1.69, 17.57]

4.1 Cytotoxic agents vs placebo or
no treatment

1 48 Mean Difference (IV, Random, 95% CI) 14.59 [-1.89, 31.07]

4.2 Cyclosporine vs placebo or no
treatment

1 22 Mean Difference (IV, Random, 95% CI) 4.5 [-7.36, 16.36]
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Analysis 3.1.   Comparison 3 CYTOTOXIC agents or CYCLOSPORINE
(NO STEROIDS) vs no treatment or placebo, Outcome 1 ESRD.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

3.1.1 Cytotoxic agents vs placebo or no treatment or no cytotoxic
agent

 

Walker 1990 0/25 1/27 50.03% 0.36[0.02,8.43]

Woo 1987 0/27 1/27 49.97% 0.33[0.01,7.84]

Subtotal (95% CI) 52 54 100% 0.35[0.04,3.22]

Total events: 0 (Treatment), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.97); I2=0%  

Test for overall effect: Z=0.93(P=0.35)  

   

3.1.2 Cyclosporine vs placebo or no treatment  

Lai 1987 0/12 0/12   Not estimable

Subtotal (95% CI) 12 12 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 64 66 100% 0.35[0.04,3.22]

Total events: 0 (Treatment), 2 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.97); I2=0%  

Test for overall effect: Z=0.93(P=0.35)  

Test for subgroup differences: Not applicable  

Favours treatment 500.02 100.1 1 Favours control

 
 

Analysis 3.2.   Comparison 3 CYTOTOXIC agents or CYCLOSPORINE (NO STEROIDS) vs no
treatment or placebo, Outcome 2 Urinary protein excretion (g/24 h) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

3.2.1 Cytotoxic agents vs placebo or no treatment  

Walker 1990 25 1.2 (0.3) 27 1.9 (0.5) 56.71% -0.74[-0.95,-0.53]

Woo 1987 27 1 (0.9) 21 1.8 (1.8) 21.11% -0.8[-1.66,0.06]

Subtotal *** 52   48   77.83% -0.74[-0.95,-0.54]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=7.18(P<0.0001)  

   

3.2.2 Cyclosporine vs placebo or no treatment  

Lai 1987 11 0.9 (1) 11 2.5 (1) 22.17% -1.6[-2.43,-0.77]

Subtotal *** 11   11   22.17% -1.6[-2.43,-0.77]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=3.79(P=0)  

   

Total *** 63   59   100% -0.94[-1.43,-0.46]

Heterogeneity: Tau2=0.1; Chi2=3.9, df=2(P=0.14); I2=48.75%  

Test for overall effect: Z=3.83(P=0)  

Test for subgroup differences: Chi2=3.88, df=1 (P=0.05), I2=74.26%  

Favours treatment 21-2 -1 0 Favours control
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Analysis 3.3.   Comparison 3 CYTOTOXIC agents or CYCLOSPORINE (NO STEROIDS) vs no
treatment or placebo, Outcome 3 Serum creatinine (micromoL/L) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

3.3.1 Cytotoxic agents vs placebo or no treatment  

Walker 1990 25 118.8 (99.4) 27 129.4 (99.4) 23.18% -10.56[-64.66,43.54]

Woo 1987 27 110.8 (44.4) 21 152.5
(169.9)

12.19% -41.72[-116.31,32.87]

Subtotal *** 52   48   35.37% -21.3[-65.09,22.49]

Heterogeneity: Tau2=0; Chi2=0.44, df=1(P=0.51); I2=0%  

Test for overall effect: Z=0.95(P=0.34)  

   

3.3.2 Cyclosporine vs placebo or no treatment  

Lai 1987 11 115.3 (40.5) 11 115.3 (37) 64.63% 0[-32.39,32.39]

Subtotal *** 11   11   64.63% 0[-32.39,32.39]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 63   59   100% -7.53[-33.58,18.51]

Heterogeneity: Tau2=0; Chi2=1.03, df=2(P=0.6); I2=0%  

Test for overall effect: Z=0.57(P=0.57)  

Test for subgroup differences: Chi2=0.59, df=1 (P=0.44), I2=0%  

Favours treatment 10050-100 -50 0 Favours control

 
 

Analysis 3.4.   Comparison 3 CYTOTOXIC agents or CYCLOSPORINE (NO STEROIDS)
vs no treatment or placebo, Outcome 4 GFR (any measure) at end of treatment.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

3.4.1 Cytotoxic agents vs placebo or no treatment  

Woo 1987 27 93.6 (31.3) 21 79 (26.9) 34.12% 14.59[-1.89,31.07]

Subtotal *** 27   21   34.12% 14.59[-1.89,31.07]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

   

3.4.2 Cyclosporine vs placebo or no treatment  

Lai 1987 11 71.2 (17.2) 11 66.7 (10.3) 65.88% 4.5[-7.36,16.36]

Subtotal *** 11   11   65.88% 4.5[-7.36,16.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.74(P=0.46)  

   

Total *** 38   32   100% 7.94[-1.69,17.57]

Heterogeneity: Tau2=0; Chi2=0.95, df=1(P=0.33); I2=0%  

Test for overall effect: Z=1.62(P=0.11)  

Test for subgroup differences: Chi2=0.95, df=1 (P=0.33), I2=0%  

Favours control 5025-50 -25 0 Favours treatment

 

 

A D D I T I O N A L   T A B L E S

Immunosuppressive agents for treating IgA nephropathy (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

26



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

Database searched Search strategy

MEDLINE (1966 - September
2002)

1. RANDOMISED CONTROLLED TRIAL[pt] 
2. CONTROLLED CLINICAL TRIAL.[pt] 
3. RANDOMIZED CONTROLLED TRIALS[mh] 
4. RANDOM ALLOCATION[mh] 
5. DOUBLE BLIND METHOD[mh] 
6. SINGLE BLIND METHOD[mh] 
7. 1 or 2 or 3 or 4 or 5 or 6 
8. (ANIMAL[mh] NOT (animal[mh] AND human[mh]) 
9. 7 not 8 
10. CLINICAL TRIAL[pt] 
11. CLINICAL TRIALS[mh] 
12. Clinical[tw] AND trials[tw] 
13. PLACEBOS[mh] 
14. placebo*[tw] 
15. random*[tw] 
16. RESEARCH DESIGN[mh] 
17. 10 or 11 or 12 or 13 or 14 or 15 or 16 
18. 17 not 8 
19. 18 or 9 
20. glomerulonephritis,iga[mh] 
21. glomerulonephritis[mh] AND immunology[sh] 
22. iga[mh] AND immunology[sh] 
23. iga nephropathy[tw] 
24. berger disease[tw] 
25. 20 or 21 or 22 or 23 or 24 
26. 19 and 25

EMBASE (1980 - September
2002)

1. exp Immunoglobulin a Nephropathy/ 
2. iga nephropathy.tw. 
3. berger$ disease.tw. 
4. glomerulonephritis, iga.tw. 
5. 1 or 2 or 3 or 4 
6. exp clinical trial/ 
7. evidence based medicine/ 
8. outcomes research/ 
9. crossover procedure/ 
10. double blind procedure/ 
11. single blind procedure/ 
12. prospective study/ 
13. major clinical study/ 
14. exp comparative study/ 
15. placebo/ 
16. "evaluation and follow up"/ 
17. follow up/ 
18. randomisation/ 
19. or/6-18 
20. controlled study/ not case control study/ 
21. or/19-20 
22. (clinic$ adj5 trial$).ti,ab. 
23. ((singl$ or doubl$ or trebl$ or tripl$) adj (blind$ or mask$)).ti,ab. 
24. (control$ or prospectiv$ or volunteer$).ti,ab. 
25. random$.ti,ab. 
26. placebo$.ti,ab. 
27. or/22-26 
28. 21 or 27 
29. limit 28 to human 
30. 5 and 29 

Table 1.   Electronic search strategies 
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31. exp clinical trial/ 
32. comparative study/ 
33. drug comparison/ 
34. major clinical study/ 
35. randomisation/ 
36. crossover procedure/ 
37. double blind procedure/ 
38. single blind procedure/ 
39. placebo/ 
40. prospective study/ 
41. ((clinical or controlled or comparative or placebo or prospective or randomi#ed) adj3 (trial or
study)).ti,ab. 
42. (random$ adj7 (allocat$ or allot$ or assign$ or basis$ or divid$ or order$)).ti,ab. 
43. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or mask$)).ti,ab. 
44. (cross?over$ or (cross adj1 over$)).ti,ab. 
45. ((allocat$ or allot$ or assign$ or divid$) adj3 (condition$ or experiment$ or intervention$ or
treatment$ or therap$ or control$ or group$)).ti,ab. 
46. or/31-40 
47. or/41-45 
48. 46 or 47 
49. 5 and 48

CENTRAL (Issue 3, 2002) 1. GLOMERULONEPHRITIS-IGA*:ME 
2. (BERGER next DISEASE) 
3. (BERGERS next DISEASE) 
4. (IGA next NEPHROPATHY) 
5. (IGA and NEPHROPATHY) 
6. 1 or 2 or 3 or 4 or 5

Table 1.   Electronic search strategies  (Continued)

 
 

Study ID Allocation concealment Blinding Inten-
tion-to-
treat

Lost to follow-up %

Julian 1993 Unclear No No 2/35 (5.7)

Katafuchi 2003 Unclear No No 13/90 (14.4)

Kobayashi 1996 Inadequate No No 44/90 (49)

Lai 1986 Unclear No No 0/34 (0)

Pozzi 1999 Unclear No Yes 3/86 (3.5)

Shoji 2000 Unclear No No 2/21 (9)

Welch 1992 Unclear Participants, In-
vestigators

Unelar 3/20 (15)

Ballardie 2002 Unclear Outcome asses-
sors

Yes 0/30 (0)

Harmankaya 2002 Unclear No No 0/43 (0)

Yoshikawa 1999 Unclear No Unclear 4/78 (5.1)

Table 2.   Quality of randomised trials included in this review 
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Lai 1987 Unclear Participants Yes 0/22 (0)

Walker 1990 Unclear No Yes 1/52 (1.9)

Woo 1987 Unclear No Yes 0/48 (0)

Table 2.   Quality of randomised trials included in this review  (Continued)

 
 

Study ID Treatment Control Follow-up dura-
tion

Julian 1993 Steroids No treatment 6-24 mths

Katafuchi 2003 Steroids + dipyridamole Dipyridamole 60 mths

Kobayashi 1996 Steroids No treatment 120 mths

Lai 1986 Steroids No treatment 38 mths

Pozzi 1999 Steroids No treatment 60 mths

Shoji 2000 Steroids Anticoagulants 13.4 mths

Welch 1992 Steroids Placebo 3 mths

Ballardie 2002 Steroids + cyclophosphamide No treatment 24-72 mths

Harmankaya 2002 Steroids + azathioprine No treatment 60 mths

Yoshikawa 1999 Steroids + azathioprine +anticoagulants Anticoagulants 24 mths

Lai 1987 Cyclosporin Placebo 3 mths

Walker 1990 Cyclophosphamide + anticoagulants Anticoagulants 23 mths

Woo 1987 Cyclophosphamide + anticoagulants no treatment 36 mths

Table 3.   Categories of interventions used in individual trials and duration of follow-up 

 
 

Study ID Interven-
tion

Reported side effect n in Rx
group

N in Rx
group

n in con-
trol
group

N in
control
group

Julian 1993 Steroids vs
no treatment

Overt diabetes, insomnia, acne 2+2+3 18 1 17

Katafuchi
2003

Steroids
+dypiri-
damole
vs dypiri-
damole

Palpitations, insomnia 3 43 1 47

Table 4.   Reports of adverse events in individual trials 
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Kobayashi
1996

Steroids vs
no treatment

None reported 0 20 0 26

Lai 1986 Steroids vs
no treatment

Gastritis, hypertension 1+3 17 0+0 17

Pozzi 1999 Steroids vs
no treatment

None reported 0 43 0 43

Shoji 2000 Steroids
vs dypiri-
damole

Headache 0 11 1 8

Welch 1992 Steroids vs
placebo

None reported 0 20 0 20

Ballardie 2002 Steroids+cy-
clophos-
phamide vs
no treatment

Pulmonary TBC, overt diabetes, bone mar-
row toxicity, gastrointestinal toxicity

1+1+1+1+1 19 0+0+0+0+0 19

Harmankaya
2002

Steroids
+azathio-
prine vs no
treatment

Increased transaminase levels, minor
cushingoid features, gastric pain

1+2+1 21 0 22

Yoshikawa
1999

Steroids
+azathio-
prine+dypiri-
damole
vs dypiri-
damole

Alopecia, anemia, leukopenia, cataract, ul-
cer, depression

1+0+3+1+1+1 40 0+1+0+0+0+0 38

Lai 1987 Cyclosporin
vs placebo

Dyspepsia, headache, hypertension, hir-
sutism

6+7+1+3+7 12 0+0+0+0+1 12

Walker 1990 Cyclophos-
phamide+dypiri-
damole+war-
farin vs no
treatment

Gonadal toxicity, headache 2+1 25 0+0 27

Woo 1987 Cyclophos-
phamide+dypiri-
damole+war-
farin vs no
treatment

Gum bleeding 2 27 0 21

Table 4.   Reports of adverse events in individual trials  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

22 July 2008 Amended Converted to new review format.
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Medical Subject Headings (MeSH)

Creatinine  [blood];  Drug Therapy, Combination;  Glomerulonephritis, IGA  [*drug therapy];  Immunosuppressive Agents  [*therapeutic use];
  Kidney Failure, Chronic  [prevention & control]  [therapy];  Proteinuria  [drug therapy];  Randomized Controlled Trials as Topic;  Steroids
 [therapeutic use]

MeSH check words

Humans
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