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CLINICAL STUDY

Prognostic Factors and Therapy Assessment of IgA Nephropathy:
Report from a Single Unit in Iran

Tayebeh Soleymanian, Iraj Najafi, Bahare Haji Salimi and Behrooz Broomand

Department of Nephrology Diseases, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Islamic Republic of
Iran

Abstract

Background: Immunoglobulin A (IgA) nephropathy is the most common cause of primary glomerulonephritis with slow
progression to end-stage renal disease (ESRD) in up to 40% of patients. Methods: A retrospective cohort study of
patients with biopsy-proven IgA nephropathy was performed in our center from 1998 to 2009. We tried to determine
the clinical and pathological factors which affect patients progressing to ESRD. We also compared the impact of
renin–angiotensin system (RAS) blockers therapy alone or in combination with prednisone on baseline proteinuria and
glomerular filtration rate (GFR) after 6 months of treatment in patients with proteinuria>1 g/d and GFR>30 mL/min.
Results: There were 70 IgA nephropathy patients of whom 46 were men. The average age of patients at biopsy was 39 ±
12.1 years. During the median 23.5 (6–130) months of follow-up, 10 patients progressed to ESRD and no patient died.
Five-year renal survival following biopsy was 88%. By multivariate analysis, age more than 50 years (p = 0.003) and
baseline serum creatinine level (p = 0.012) were independent predictors of progressing to ESRD and poor prognosis.
Although there was no significant difference in proteinuria reduction after 6 months of treatment, kidney function was
less preserved in RAS inhibitors therapy alone than in the combination treatment with prednisone. Conclusion: We
showed that late diagnosis of patients with IgA nephropathy might be associated with poor outcome. Our results also
suggest that addition of prednisone to RAS blockers may lead to better preservation of kidney function.

Keywords: IgA nephropathy, ESRD, prognostic factors, proteinuria, treatment

INTRODUCTION

IgA nephropathy is the most common form of glomeru-
lonephritis in the world.1 This disease is characterized
by recurrent episodes of macroscopic hematuria or
asymptomatic persistent microscopic hematuria with
or without proteinuria.2,3 Studies indicated that up
to 40% of IgA nephropathy patients eventually would
develop end-stage renal disease (ESRD).4–6 Many stud-
ies have tried to identify the prognostic factors of IgA
nephropathy including male sex, elevated serum crea-
tinine, nephrotic range proteinuria, hypertension, and
high histological grade.6–8 However, the prognosis is
quite variable and the outcome is difficult to predict
with accuracy in individual patients.9 In this study,
we determined the prognostic indicators of progression
to ESRD in our IgA nephropathy patients. We also
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investigated whether combination therapy with pred-
nisone and renin–angiotensin system (RAS) blockers
was superior to RAS inhibitors therapy alone in pre-
serving the kidney function of patients with proteinuria
>1 g/24 h and glomerular filtration rate (GFR) > 30
mL/min/1.73 m2.

PATIENTS AND METHODS

All patients with the histological diagnosis of IgA
nephropathy in Dr. Shariati Hospitalâ from July 1998
to March 2009 were reviewed. Only the patients who
had been followed for at least six months after kidney
biopsy and did not suffer from systemic diseases, were
enrolled in our study. The duration of follow-up was
defined as period of time up to ESRD (need for renal
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replacement therapy) or the last visit. Baseline clinical
and demographic data at the time of renal biopsy were
collected. These included sex, age, presence of hyper-
tension [defined as mean arterial pressure (MAP) ≥
107], serum creatinine level, and 24 h urine protein.
The number of ESRD events during follow-up and the
duration from renal biopsy to ESRD was recorded. In
our center, main reasons for performing a renal biopsy
were persistent microscopic hematuria and proteinuria
more than 0.5 g/d, daily proteinuria more than 1.5 g/24
h, and renal impairment of unknown origin. The diag-
nosis of IgA nephropathy was made by the detection
of mesangial deposits of IgA in immunofluorescence
staining. We reviewed all renal biopsies to identify their
appropriate grades. The biopsies were classified into
grades I, II, or III in increasing order of severity accord-
ing to a three-grade histological classification.10 Grade I
indicated the presence of normal glomeruli or slight
increase in mesangial matrix and/or cellularity without
tubulointerstitial changes. Grade II denoted a moderate
degree of mesangial proliferation and/or focal segmen-
tal sclerosis and/or cellular crescents up to 50% of
glomeruli, and tubule atrophy and interstitial fibrosis
up to 1/3 of cortical area. Grade III indicated cellular
crescents in more than 50% of glomeruli and/or global
glomerulosclerosis or fibrous crescents involving >1/3 of
glomeruli, and tubulointerstitial changes involving more
than 1/3 of cortical area.

The minimum follow-up for patients was 6 months,
and we also assessed the impact of treatment on baseline
proteinuria and GFR during that time. For this purpose,
first we calculated baseline and 6-month estimated GFR
(by Modification in Diet and Renal Disease equation).
Then patients with baseline GFR > 30 mL/min/1.73
m2 and baseline proteinuria > 1 g/24 h and on
RAS inhibitors therapy alone [angiotensin-converting
enzyme inhibitors (ACEIs) and/or angiotensin recep-
tor blockers (ARBs) or in combination with prednisone
(0.8–1 mg/kg/d at baseline with tapering off during
6 months) were enrolled (43 patients). Finally, we com-
pared baseline, 6-month, and delta (differences between
6-month and baseline values) proteinuria and GFR
between the two groups (RAS inhibitors alone or in
combination with prednisone) if baseline proteinuria
was between 1 and 3 g/24 h or more than 3 g/24 h.

Statistics
Continuous variables were expressed as mean ± SD or
median and interquartile range, and categorical data
were expressed as frequencies and percentages. The
differences between groups were compared with Stu-
dent t-test or Mann–Whitney U test as appropriate.
For comparison of continuous data between more than
two groups, we used ANOVA and Scheffe test as post
hoc analysis. Categorical variables were compared with
chi-square test. Renal survival was estimated by the
Kaplan–Meier method. We used univariate and multi-
variate binary logistic regression analysis to assess risk

factors of ESRD. For therapy assessment, due to non-
Gaussian distribution, continuous data were expressed
as median (minimum, maximum) and were compared
using Mann–Whitney U test, and categorical data were
compared by chi-square test or Fisher’s exact test when
appropriate.

RESULTS

Baseline demographic and clinical findings at the time
of renal biopsy are listed in Table 1. There were 70
IgA nephropathy patients of whom 46 were men (male
to female ratio 1.9:1). The average age at biopsy was
39 ± 12.1 (range 17–71) years. The median duration
of follow-up was 23.5 (6–130) months. Arterial hyper-
tension was present in 25 (35.7%) of patients. At renal
biopsy, median serum creatinine level was 1.6 mg/dL
(interquartile range, 1–2.1), median daily proteinuria
was 1829 g/24 h (interquartile range, 989–3611), and
average MAP was 103.6 ± 14.0 mmHg. All patients
except one (because of hyperkalemia) were treated with
ACEI and/or ARBs. The distribution of histological
lesions was as follows: 12 patients (17.1%) grade I,
38 subjects (54.3%) grade II, and 20 patients (28.6%)
grade III. There were significant differences among
groups (grade I the best and grade III the worst) for
age (grade III vs. I, p = 0.033), number of patients with
hypertension (p = 0.009), median serum creatinine level
(p < 0.001), median daily proteinuria (p = 0.002), and
number of ESRD (p < 0.001).

Renal Survival
During follow-up period, 10 ESRD events happened
(Table 2). Median time of progression to ESRD was
107 months (CI: 95% 62–152). One-year kidney sur-
vival following biopsy was 94%, 3-year was 91%, and

Table 1. Demographic and clinical characteristics of patients
with IgA nephropathy.

Characteristic Measure

Number of patients 70
Age at renal biopsy, years 39 ± 12.1 (17–71)
Sex (men) 46
MAP, mmHg 103.6 ± 14.04

(78–134)
Arterial hypertensiona, yes (%) 25 (35.7)
Serum creatinine, mg/dL [median

(IQR)]
1.6 (1–2.1)

Proteinuria, g/24 h [median (IQR)] 1829 (989–3611)
Histological grade (%)

I (mild) 12 (17.1)
II (moderate) 38 (54.3)
III (severe) 20 (28.6)

Progression to ESRD, no of cases (%) 10 (14.3)
Follow-up, months [median (range)] 23.5 (6–130)

Notes: MAP, mean arterial pressure; IQR, interquartile range;
ESRD, end-stage renal disease.
aMAP ≥ 107 mmHg.

© 2011 Informa Healthcare USA, Inc.
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Table 2. Demographic and clinical characteristics of IgA nephropathy patients with and without ESRD.

Characteristic Non-ESRD patients ESRD patients p-Value

Number of patients 60 10
Age, years 37.9 ± 10.9 45.5 ± 16.8 0.065
Age ≥ 50, years 6 (10%) 6 (60%) 0.001
Sex (men) 37 9 0.081
Average MAP, mmHg 102.9±13.7 107.5±8.7 0.346
Hypertensiona, yes (%) 19 (31.7%) 6 (60%) 0.151
Grading (%)

I 12 (20) 0 <0.001
II 36 (60) 2 (20)
III 12 (20) 8 (80)

Serum creatinine, mg/dL [median (IQR)] 1.5 (1–2.02) 2.6 (1.6–4) 0.011
Proteinuria, g/24 h [median (IQR)] 1610 (742.5–2880) 3707 (3057–5967) 0.004

Notes: MAP, mean arterial pressure; IQR, interquartile range; ESRD, end-stage renal disease.
aMAP ≥ 107 mmHg.
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Figure 1. Kaplan–Meier renal survival curve of 70 patients with
IgA nephropathy.

5-year was 88%. No patient died before ESRD dur-
ing the follow-up period. The Kaplan–Meier survival
curve is shown in Figure 1. ESRD events were asso-
ciated with older age (>50 years, p = 0.001), higher
pathological grading (p < 0.001), greater baseline serum
creatinine level (p = 0.011), and more daily proteinuria
(p = 0.004). In univariate analysis, odds ratio of ESRD
events for patients older than 50 years was 13.5 (CI:
95% 2.9–61.7, p = 0.001), for every unit increase in
serum creatinine (mg/dL) was 3.7 (1.6–8.6, p = 0.003)
and for daily proteinuria more than 3 g/24 h was 13.1
(2.5–69.2, p = 0.002). We had no ESRD in patients
with grade I pathology, and odds ratio of ESRD event
for grade III versus II was 12 (2.2–64.5, p = 0.004).
ESRD events also were more common in male and
hypertensive patients but not at a significant level. In
multivariate analysis, age older than 50 years (odds ratio
16.3, CI 2.6–102.8, p = 0.003) and baseline serum cre-
atinine level (odds ratio 3.8, CI 1.3–10.9, p = 0.012)
were independent predictors of poor outcome.

Therapy Assessment
Results of therapy analysis are shown in Table 3. There
were no significant differences in age, sex, frequency
of hypertension, or pathological grade, and median
baseline, 6-month, delta proteinuria in RAS inhibitors
therapy alone group and in combination therapy with
prednisone group, whether baseline proteinuria was 1–3
g/24 h or more than 3 g/24 h.

In patients with baseline proteinuria of 1–3 g/24 h,
median baseline GFR in RAS inhibitors group was 75.3
(54–137) and in combination group was 50.2 (30.1,
105.3) with p = 0.003. Median 6-month GFR in RAS
inhibitors group and combination group respectively
were 66.8 (58.7, 105.2) and 60.9 (29.4, 135.5) with
p = 0.043. There was no significant difference (p =
0.067) in median delta GFR between RAS inhibitors
group (−7.1; −31.8, 46.9) and combination group (7.4;
−53.1, 78.8).

In patients with baseline proteinuria > 3 g/24 h,
there was no significant difference in median baseline
and 6-month GFR between two groups. Median delta
GFR was significantly higher in combination group
(12.7; −47.5, 49.6) versus RAS inhibitors group (−2.2;
−38.6, 0); p = 0.055.

DISCUSSION

IgA nephropathy is the most common primary glomeru-
lonephritis in the world today.1 Although initially
thought to be a benign disease, it is progressively rec-
ognized as a cause of ESRD in a significant number of
patients within 10–20 years from onset of disease.11

The identification of clinical and histological fac-
tors at renal biopsy that affect disease progression in
patient with IgA nephropathy has stimulated a great
deal of research for years.6,9,12–35 They reported pre-
dictor risk factors and somehow different renal survival
based on whether screening programs were practiced in
their countries.28,33,35–38 However, variability in disease
severity should be considered as well.35 It is important
to understand which patients are at risk for progression

Renal Failure
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to ESRD and who benefit from more aggressive thera-
peutic interventions.

In this study, we reviewed the clinical features and
outcome of a cohort of primary IgA nephropathy
patients. Five-year renal survival following biopsy was
88%. Most of our patients were biopsied for diagnosis
at a relatively late stage with 60% of patients clas-
sified in chronic kidney disease stage III and higher.
This indicates that our patients were often referred to
nephrologists for renal biopsy at a late stage. In a study
on 204 Chinese patients who were biopsied at an early
stage of disease, 5-year survival following biopsy was
85.1% that is lower than our report despite the late
referral of our patients.38

Almost 31% of our patients showed urine protein
excretion greater than 3 g/d, 30% had serum creatinine
level more than 2 mg/dL, and 28.6% revealed severe
pathological involvements at time of biopsy.

Although hypertension at the time of diagnosis was
prevalent in our subjects (35.7%), hypertension did
not affect renal prognosis which might be explained by
prescribing RAS inhibitors in all patients except one.
Likewise, treatment with RAS inhibitors with or without
prednisone was associated with a considerable reduction
in proteinuria; this may explain the lack of independent
effect of the baseline proteinuria on poor outcome.

Histological grading did not reveal independent
impact on renal survival; however, more than 50%
of patients with grade III pathological diagnosis had
baseline estimated GFR less than 30 mL/min/1.73 m2.

Multivariate analysis indicated that baseline serum
creatinine level and age greater than 50 years were inde-
pendent predictors of renal survival. Six of 10 patients
who reached ESRD were more than 50 years old and
their GFR at biopsy was less than 60 mL/min/1.73 m2.
It is possible that poor prognosis in older patients occurs
because of late diagnosis rather than the more aggressive
course, though disease severity cannot be ruled out.

Most studies have shown that glucocorticoid therapy
in IgA nephropathy whenever indicated could lead to
both a reduction in proteinuria and perhaps improved
renal survival in individuals with preserved kidney
function39–42 and those with more advanced stage of
disease.43–45 In specific conditions, combination ther-
apy with steroid plus RAS inhibitors may be superior to
RAS inhibitors therapy alone.45,46

Lv et al.45 in a randomized control trail of 63 IgA
nephropathy patients with proteinuria 1–5 g/d and GFR
> 30 mL/min/1.73 m2 and follow-up for up to 48
months found that combination therapy with cilazapril
and prednisone was associated with better outcome for
kidney function and more rapid decrease in proteinuria
than cilazapril therapy alone. In a multicenter study by
Manno et al,46 combined treatment with ramipril and a
6 months course of prednisone suggested greater bene-
fit in preventing progression of kidney disease compared
with ramipril alone in 97 IgA nephropathic patients with
proteinuria > 1 g/d and GFR > 50 mL/min/1.73 m2

with a 8-year follow-up. In this study monotherapy was
associated with a poor outcome and slow reduction in
proteinuria.

Our study indicated that in patients with moderately
severe IgA nephropathy (proteinuria more than 1 g/d
and mild to moderate decrease in renal function), in
terms of maintaining or improving kidney function at
least in the short term, combination therapy with pred-
nisone was superior to RAS inhibitors therapy alone;
this effect probably is independent of proteinuria reduc-
tion because both treatments led to almost the same
decrease in proteinuria. Therefore, combination treat-
ment with RAS inhibitors and prednisone might present
a better choice in treatment of patients with moderately
severe disease.

In summary, IgA nephropathy is not benign nephri-
tis, and slow progression to ESRD could occur.
However, early diagnosis and timely intervention may
improve the renal prognosis. Older age and baseline
serum creatinine level could independently affect renal
survival. Our results also suggest that addition of pred-
nisone to RAS blockers in moderately severe disease
at least in short term may lead to better preserva-
tion of kidney function. However, this is a retrospective
study with small number of patients and relatively short
follow-up. Also, we evaluated only the impact of treat-
ment in 6-month duration, and rate of proteinuria
reduction was not assessed.
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