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Abstract
Background/Aims: Information regarding the clinical and histological prognostic factors of
IgA nephropathy (IgAN) is mostly derived from patients in whom diagnostic renal biopsies were
performed because their proteinuria levels were higher than 1-2 g/d. The clinicopathological
features and outcomes of IgAN patients presenting with normal blood pressure, normal
renal function, hematuria and minimal or no proteinuria are not well described. We therefore
conducted a study of the clinicopathological features and outcomes in IgAN patients with
these characteristics. Methods: The clinical, laboratory, and pathological manifestations and
long-term outcomes of all IgAN patients with the above-mentioned characteristics were
collected. The relationships between renal pathology, injury, long-term outcomes and clinical
factors were studied, and the risk factors of IgAN were analyzed using multivariate logistic
regression. Results: Of all of the renal biopsy cases, IgAN with the above features accounted
for 8.9%. Among these patients, 67.2% (253) showed simultaneous hematuria and proteinuria,
23.1% (87) showed only hematuria, and 9.7% (36) showed only proteinuria. Additionally, 33.8%
(127) patients showed macroscopic hematuria and 65.1% (245) had a prodromal infection.
Regarding renal pathological changes, 45.5% (171) of the patients were unexpectedly
classified as Grade II to IV (Hass classification). Proteinuria at the time of renal biopsy was
an independent predictor of more severe renal pathological injury. After a median follow-
up of 75 months, 61 (16.2%) patients experienced adverse events. Among these patients,
28 (7.45%) exhibited hypertension, 22 (5.85%) presented proteinuria levels >1 g/24 h, and
11 (2.9%) developed impaired renal function. Conclusions: Severe renal histological injury
may be observed in some IgAN patients with benign clinical characteristics. Proteinuria is
an independent predictor of severe renal pathological injury in IgAN patients with mild
proteinuria. More severe pathological injury (> Grade II, Hass classification) are predictors of
poor prognosis.
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Introduction

Immunoglobulin A nephropathy (IgAN), or Berger’s disease, is the most common type
of primary glomerulonephritis worldwide [1]. Although IgAN has been considered a benign
condition for many years, a large number of cases eventually progress to renal failure [2-5].

Several clinical and histological parameters such as severe proteinuria [3, 6-8], arterial
hypertension [3, 8], reduced renal function at diagnosis [7], and glomerular sclerosis or
tubulointerstitial scarring at renal biopsy [3, 7, 8] have been identified as independent risk
factors for progression toward renal failure.

Nevertheless, information regarding these clinical and histological prognostic factors
is mostly based on patients in whom diagnostic renal biopsies were performed due to
proteinuria levels higher than 1-2 g/d [6, 8, 9-14]. Many studies reviewing the long-term
prognosis of IgAN did not include patients with hematuria and minimal proteinuria (<1.0
g/d) at the time of diagnosis. According to studies performed in China and Japan, IgAN
combined with hematuria and minimal proteinuria is generally a progressive disease, and
few patients had a complete resolution of hematuria [15-19]. Limited studies have been
conducted regarding the clinicopathological features and outcomes of patients with IgAN
who present with normal blood pressure, normal renal function, hematuria and minimal or
no proteinuria. We therefore conducted a retrospective analysis of IgAN patients with the
above characteristics.

Materials and Methods

Study population

The study sample included 459 adult patients with biopsy-proven IgAN between January of 2000 and
December of 2009 in the China-Japan Friendship Hospital in Beijing, China. These 459 patients accounted
for 8.9% of all renal biopsy cases during the same period. The inclusion criteria comprised normal renal
function (defined by an eGFR level >60 ml/min per 1.73 m?), normal blood pressure (defined as systolic
blood pressure <140 mmHg and /or diastolic blood pressure <90 mmHg without the use of antihypertensive
drugs), and a proteinuria level <1.0 g/24 h (the mean of three 24-hour proteinuria measurements before the
kidney biopsy). Patients with Henoch-Schénlein purpura, liver disease, diabetes, systemic diseases, and any
type of secondary IgAN were excluded.

Ethics
The research reported was conducted in accordance with the ethical standards established by
the United States National Institute of Health.

Data Collection

Clinical and laboratory data recorded at biopsy included gender, age, medical history, presenting
symptoms, medications, blood pressure, 24-hour urinary protein excretion, serum creatinine (SCr),
estimated GFR (eGFR), serum IgA and serum uric acid (UA).

Renal Biopsy

All renal biopsy specimens were reviewed by a single pathologist blinded to the patient’s clinical
condition. The pathological diagnosis of IgAN was based on predominant mesangial IgA-containing
immune complexes on immunofluorescence and electron microscopy. Renal biopsies, all of which contained
at least ten glomeruli, were processed for light and immunofluorescence microscopy. Because the Oxford
classification of IgAN is suitable for patients whose proteinuria is greater than 0.5 g/24 h, we chose the
Hass classification to analyze our pathology data. Under light microscopy, biopsies were graded from I to
V according to the Hass classification grades [20], as follows: Grade I, normal histology or mild increase
in the mesangial matrix without segmental lesions; Grade II, focal and segmental glomerular sclerosis
without glomerular hypercellularity or crescents; Grade IlI, focal (involving <50% of glomeruli present,
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Table 1. Clinical Characteristics Table 2. Laboratory data
Number (%) Mean+SD
or Mean+SD Systolic BP (mmHg) 116+60.7
Male gender (N [%]) 202(53.6) Diastolic BP (mmHg) 70.6+33.5
Age, years (mean [SD]) 27.4(8.7) SCr (umol/L) 83.4+41.7
Pre-biopsy duration (mean [SD]) 10.1(4.2) eGFR (ml/min) 92.8+28.3
Only hematuria (N [%]) 87(23.1) Proteinuria (g/24 h) 0.42+0.35
Only proteinuria (N [%]) 36(9.7) Serum UA (mmol/L) 310.1+108.0
Hematuria and proteinuria (N [%]) 253(67.2) Serum IgA (g/L) 3.0+0.2
Macroscopic hematuria (N [%]) 127(33.8)
prodromal infection (N [%]) 245(65.1)

exclusive of globally sclerotic glomeruli) mesangial and/or endocapillary proliferative glomerulonephritis;
Grade 1V, diffuse (involving >50% of glomeruli present, exclusive of globally sclerotic glomeruli) mesangial
and/or endocapillary proliferative glomerulonephritis; Grade V, advanced chronic glomerulonephritis
characterized by 240% globally sclerotic glomeruli and/or 240% interstitial fibrosis/tubular atrophy
present in the cortical tissue, regardless of other histological features.

Follow-up for adverse events

Patients were evaluated in the clinicata minimum of every 3 months. Ateach visit, the use of medications
and laboratory data were recorded. Eighty-three patients were lost to follow-up within 12 months after the
renal biopsy and were therefore excluded. We reviewed the clinical records of the remaining 376 patients.
Adverse events included proteinuria (>1 g per day) on two consecutive occasions, hypertension, (systolic
blood pressure 2140 mm Hg or diastolic blood pressure 290 mmHg), and impaired renal function, defined
as either an SCr level of 120 pmol/L or an SCr increase >50%.

Statistical Analysis

Quantitative variables with a normal distribution were expressed as the means and SDs and were
compared using t tests. Qualitative variables were described by frequency distributions and analyzed
by chi-squared tests. The clinical and laboratory factors affecting pathological damage were analyzed by
multivariate logistic regression. All statistical analyses were performed using SPSS statistical software
(version 12.0; Chicago, IL, USA).

Results

Baseline Clinical Characteristics

Of the 376 patients, 202 were males, and 174 were females (sex ratio 1.16:1). The mean
age at entry into the study (baseline) was (27.4+8.7) years. The mean time from disease
onset to the time of the renal biopsy was 10.1 months (3 days to 15 years). Of all of the
patients, 67.2% (253) showed simultaneous hematuria and proteinuria, 23.1% (87) showed
only hematuria, and 9.7% (36) showed only proteinuria. Additionally, 33.8% (127) showed
macroscopic hematuria, and 65.1% (245) had a prodromal infection. Upper respiratory
tract infections were the most common, accounting for 69.6% of the cases; gastrointestinal
infection accounted for 28.4%, and other infections accounted for 2% of the cases (Table 1).

Baseline laboratory data

The patients’ baseline laboratory data are shown in Table 2. All patients had normal
blood pressure (BP) and renal function. The mean systolic blood pressure was 116 mmHg
(85-132 mmHg), and the mean diastolic blood pressure was 70.6 mmHg (55-83 mmHg). The
mean proteinuria level was 0.42 g/24 h, and 25.8% (97) of the patients had improved serum
IgA levels.
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Table 3. Analysis of the risk factors of pathological injury
Group 1 Group 2 P value
Hass | Hass II -Hass IV
Male gender (N [%]) 97(47.5) (105)61.4 0.052
Age, years (mean [SD]) 28.2(6.5) 26.4(9.1) 0.176
Pre-biopsy duration (mean [SD]) 9.8(1.4) 10.5(3.2) 0.280
Macroscopic hematuria (N [%]) 72(35.1) 55(32.2) 0.135
Prodromal infection (N [%]) 135(65.9) 110(64.3) 0.291
Systolic BP (mmHg, mean [SD]) 115(58.7) 117(60.9) 0.188
Diastolic BP (mmHg, mean [SD]) 71(34.2) 70(33.8) 0.211
SCr (umol/L, mean [SD]) 80.5(40.7) 86.3(40.2) 0.576
eGFR (ml/min, mean [SD]) 91.5(31.2) 94.4(30.5) 0.125
Proteinuria (g/24 h, mean [SD]) 0.28(0.22) 0.59(0.4) 0.007
Serum UA (mmol/L, mean [SD]) 325.3(112) 291.9(103) 0.115
Serum IgA (g/L, mean [SD]) 3.3(0.3) 2.6(0.5) 0.101
OR=3.453, 95% CI: 1.54~7.69, P=0.007; The unit of pre-biopsy duration is
months
;::’::in:rigOgiiag:;loizgli}c/?lsir(f The degree of simple. proteinuria (g/24 h)
jury hematuria
pathological injury 0.15-0.50 0.51-1.0
Hass I (N [%]) 64(73.6) 85(58.6) 54(37.5)
Hass II (N [%]) 5(5.7) 12 (8.3) 22(15.3)
Hass III (N [%]) 18(20.7) 46(31.7) 62(43.0)
Hass IV (N [%]) 0 2(1.4) 6(4.2)

X2=11.32, p=0.004

Histological findings

The Hass grade distribution of the 376 patients was as follows: Grade I, 205 (54.5%);
Grade I, 28 (7.5%); Grade II1, 132 (35.1%); and Grade 1V, 11 (2.9%). No Grade V disease was
found. Of all of the patients, 135 (35.9%) patients had varying degrees of sclerotic glomeruli,
140 (37.3%) patients had crescents, 105 (27.8%) patients had focal interstitial fibrosis, 106
(29.5%) patients had focal tubular atrophy, and 269 (74.9%) patients had varying degrees
of vascular lesions.

Major Risk Factor Analysis

Patients with a histological Hass grade of I were classified as group 1. Patients with
histological Hass grades of II, III and IV were classified as group 2. According to the
analysis, the proteinuria level in group 2 was much higher than that in group 1. However,
no differences in gender, age, course of illness, macroscopic hematuria, prodromal infection,
blood pressure, eGFR, serum UA and serum IgA were found between the groups. In the
logistic regression analysis, only proteinuria was correlated with severe pathological injury
(Table 3). Additionally, the risk of obvious pathological injury increased along with increased
urinary protein levels (Table 4).

Follow-up and treatment

The median follow-up was 75 months (range=16-170 months). Patients with
proteinurialevels >0.3 g/24 h received treatment with either angiotensin-converting enzyme
inhibitors (ACEls) or angiotensin receptor blockers (ARBs). A total of 231 (61.4%) patients
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Table 5. Analysis of the risk factors of adverse events
Developed No adverse
adverse events events

n=61 n=315 P value

Male gender (N [%]) 37(60.7) 165(52.4) 0.131

Age, years (mean [SD]) 28.0(5.7) 26.6(4.5) 0.570
Course of illness (mean [SD]) 9.1(1.9) 11.2(2.2) 0.350
Proteinuria 0.50-1.0 g/d (N [%]) 42(68.9) 102(32.4) 0.002
prodromal infection (N [%]) 23(37.7) 222(70.5) 0.052

>Grade 2 histology (N [%]) 59(96.7) 112(35.6) <0.001

started treatment with ACEIs or ARBs at baseline due to proteinuria. Another 59 patients
started ACEI/ARB treatment during follow-up due to hypertension (11 patients), increased
proteinuria (31 patients), or hypertension plus increased proteinuria (17 patients). During
the follow-up, the proteinuria levels of 22 (5.9%) patients increased to values >1 g/d despite
the use of ACEIs or ARBs. Atthe end of follow-up, 11 (2.9%) patients developed impaired renal
function. Most patients who experienced adverse events at the end of follow-up had baseline
proteinuria levels >0.5 g/24 h or had severe pathological injury (Table 5). Proteinuria was
resolved in only 4 patients, and 10 patients had a complete resolution of hematuria.

Discussion

IgAN is the most common primary glomerular disease worldwide [1]. The histological
features and clinical course of IgAN are highly variable [21]. Because a majority of IgAN
diagnoses result from renal biopsies performed in patients presenting with proteinuria
levels higher than 1-2 g/24 h or impaired renal function, information regarding the
clinicopathological features and outcomes of IgAN patients presenting with hematuria
and/or minimal proteinuria is scarce. In our study of 376 patients with benign clinical
characteristics at the time of renal biopsy, 67.2% (253) showed simultaneous hematuria and
proteinuria, 23.1% (87) showed only hematuria, and 9.7% (36) showed only proteinuria.
Additionally, 33.8% (127) showed macroscopic hematuria, and 65.1% (245) had prodromal
infections. Liu et al. found that focal and/or segmental glomerulosclerosis (FSGS) played
an important role in patients with IgA nephropathy presenting with isolated hematuria
[22]. In our study, approximately half of the patients presented with obvious pathological
injury (Hass grade II~1V). Approximately 1/3 of the patients presented with varying degrees
of sclerotic glomeruli and interstitial fibrosis, suggesting that pathological injury is not
benign in patients with benign clinical characteristics.

High-grade proteinuria is a risk factor for poor outcomes [23, 24]. Not enough evidence
is available to assess whether mild proteinuria is also a risk factor for poor outcomes. In the
multivariate analysis, proteinuria was an independent risk factor for pathological injury in
patients with benign clinical characteristics. Compared with patients with simple hematuria,
the risk of more severe pathological injury (Haas grade II or above) was 3.5 times higher
in patients with proteinuria. The risk of more severe pathological injury also increases
with increased urine protein levels; approximately 50% of patients with higher proteinuria
levels (0.5 g/24 h to 1.0 g/24 h) had more severe pathological injury. Therefore, reducing
proteinuria levels as much as possible is critical, even in patients with proteinuria levels less
than 1.0 g/24 h.

According to studies conducted in China and Japan [15-19] on patients with benign
clinical characteristics at the time of renal biopsy (normal renal function, normal BP,
and proteinuria=0.4 g/24 h or less), 33%-46% develop proteinuria levels of 0.5-1.0 g/
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24 h, 26%-38% develop hypertension, and 7%-24% exhibit impaired renal function after a
median follow-up of 7-11 years. These results suggest that IgAN is a generally progressive
disease, even in patients presenting with more benign clinical characteristics. However,
Gutiérrez et al. found that the long-term prognosis is excellent for Caucasian patients with
[gAN presenting with minor urinary abnormalities and normal renal function [25]. The long-
term prognosis of IgAN with benign clinical characteristics differs in European and Asian
patients. Genetic differences in these populations may be associated with variations in the
susceptibility to and prognosis of IgAN [26-27]. Our study analyzed the clinicopathological
features and outcomes of 376 patients with normal renal function, normal BP, and proteinuria
levels of 1.0 g/24 h or less. After a median follow-up of 75 months, 23 (5.9%) patients had
proteinuria levels thatincreased to values >1 g/d despite the use of ACEIs or ARBs, 11 (2.9%)
patients developed impaired renal function, and 28 (7.4%) patients developed hypertension.
Most adverse events occurred in patients with baseline proteinuria levels of 0.5-1.0 g/24 h.
Baseline proteinuria levels of >0.5 g/24 h and more severe pathological injury significantly
influenced the probability of adverse events. The prognosis of IgAN patients with benign
clinical characteristics in our center is slightly better than that previously reported in China
and Japan. This may be a result of using ACEIs or ARBs in the early stage of IgAN. More
research should be conducted to determine the effect of ACEIs or ARBs on IgAN patients
with benign clinical characteristics.

Conclusion

Severe renal histological injury may be observed in some IgAN patients with benign
clinical characteristics. Proteinuria is an independent predictor of severe renal pathological
injury in IgAN patients with benign clinical characteristics. Proteinuria levels >0.5 g/24
h and severe pathological injury (> Grade II, Hass classification) are predictors of a poor
prognosis. [gAN patients with mild proteinuria should undergo a renal biopsy.
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