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Abstract

Background The specific treatment regimens of IgA nephropathy (IgAN) patients with moderate proteinuria (1.0-3.5 g/
day) remain controversial. The purpose of this study was to explore the optimized therapeutic regimen for IgAN patients
through analyzing the clinical data.

Methods A retrospective study was conducted, 449 patients with biopsy-proven IgAN were enrolled. Patients were divided
into three groups according to proteinuria levels: urine protein 1.0-1.5 g/day (UP1, n=111), urine protein 1.5-2.5 g/day
(UP2, n=213), urine protein 2.5-3.5 g/day (UP3, n=125). Clinical pathological features, treatment regimens and renal
outcome were compared. Responses to therapy included complete remission (CR), partial remission (PR), no response (NR)
and end-stage renal disease (ESRD). The composite endpoints of renal outcome were defined as 50% decline in eGFR and/
or progressing into end-stage renal disease.

Results During the average follow-up of 44.27 months, 71 (63.9%), 150 (70.4%) and 68 (54.4%) patients achieved CR + PR
among three groups, respectively. Whereas 15 (13.5%), 28 (13.1%) and 39 (31.2%) patients progressed to the primary
endpoint (P <0.001). Patients who received corticosteroids (CS) treatment had better remission rate than those with sup-
portive care (SC) or combined corticosteroid plus immunosuppressant (CS +1T) therapy (P < 0.05). Kaplan—Meier survival
analysis revealed that patients received CS and CS +IT treatments had better renal prognosis compared with SC therapy
in UP2 and UP3 groups (P <0.05). However, no statistical difference was found among three treatment regimens in UP1
group (P=0.358).

Conclusion Corticosteroids therapy might better improve renal prognosis compared with supportive care alone or corticos-
teroids plus immunosuppressant in IgAN patients with moderate proteinuria (1.5-3.5 g/day).
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Introduction deterioration [2]. As is known, about 20-40% patients would

develop end-stage renal disease (ESRD) gradually within

Immunoglobulin A nephropathy (IgAN) is the most common
primary glomerulonephritis manifested as IgA depositing in
the glomerular mesangium [1]. The main clinical character-
istics of IgAN are hematuria, proteinuria and renal function

< Wei Qin
ddgstrike@163.com

Division of Nephrology, Department of Medicine, West
China Hospital, Sichuan University, Chengdu, Sichuan,
China

Division of Nephrology, Department of Medicine, Affiliated
Hospital of Zunyi Medical College, Guizhou, China

West China School of Medicine, Sichuan University,
Chengdu, Sichuan, China

20-30 years after the diagnosis of IgAN [3].

Until now, considerably debates exist in the effectiveness
of different treatment regimens. Considering that proteinuria
is an independent risk factor of poor prognosis [4]. Corticos-
teroids (CS) have been recommended to patients with persis-
tent urinary protein (> 1.0 g/day) after 3—6 month supportive
care, but other immunosuppressant was not recommended
[5]. However, controversial results about the effectiveness
of corticosteroids and immunosuppressant were reported.
Pozzi et al. reported that corticosteroids treatment was sig-
nificantly better than supportive therapy in IgAN patients
with urine protein 1.0-3.5 g/day [6]. The European Valida-
tion Study of the Oxford Classification of IgAN (VALIGA)
demonstrated corticosteroids could improve renal outcomes
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regardless of baseline eGFR and level of urinary protein [7].
Besides, a recent study also showed that the treatment of
CS alone or CS +1T is significantly effective in NS-IgAN
patients [8]. Therefore, the main controversy focuses on
patients with moderate level urine protein, whether gluco-
corticoids and immunosuppressant could improve the renal
survive of IgAN patients has not yet been addressed. This
study was carried out to investigate the optimized regimens
of IgAN patients with urine protein between 1.0 and 3.5 g/
day.

Methods
Patients

This was a single-center retrospective study, [gAN patients
with biopsy-proven from the West China Hospital of Sichuan
University between December 2008 and July 2016 were
included in this study. The inclusive criteria were as follows:
(A) patients are over the age of 14 and were followed for at
least 3 months. (B) IgAN was confirmed by renal biopsy.
(C) 24-h urine protein ranges between 1.0 and 3.5 g/day. The
exclusive criteria were as follows: (A) patients with systemic
lupus erythematosus, Henoch—Schonlein purpura, diabetes
mellitus, liver cirrhosis and other secondary etiologies of
IgAN were excluded. (B) Patients with insufficient clinical
and pathologic data, and renal biopsy samples contained less
than eight glomeruli were excluded. (C) Patients without
complete information or clinical data were also excluded.
Patients were divided into three groups according to pro-
teinuria level at the time of biopsy, UP1 group (1.0-1.5 g/
day), UP2 group (1.5-2.5 g/day), and UP3 group (2.5-3.5 g/
day), based on the level of 24-h urine protein at biopsy. The
research was in compliance with the Declaration of Helsinki
and was approved by the ethical committees of West China
Hospital of Sichuan University.

Clinical data and therapy

Demographic and clinical data focused on age, sex, and
mean arterial pressure (MAP). Laboratory results included
serum albumin (Alb), serum creatinine (sCr), estimated
glomerular filtration rate (eGFR), 24-h urinary protein and
kidney pathology findings. EGFR was calculated using
the Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI) equation [9]. Renal biopsy was classified
according to the updated Oxford Classification: mesangial
hypercellularity (M), endocapillary hypercellularity (E),
segmental glomerulosclerosis (S), tubular atrophy/interstitial
fibrosis (T) and cellular or fibrocellular crescents (C) [10].
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All renal biopsy samples were reviewed independently by
two kidney pathologists.

Treatment regimens were also divided into three groups:
supportive care (SC), corticosteroids (CS), corticosteroids
combined with immunosuppressive therapy (CS+IT).
Patients in SC group received optimized dose of renin—angi-
otensin system inhibitors (ACEI) and/or angiotensin receptor
blockers (ARB) applied to achieve the goal blood pressure
(BP < 140/90 mmHg). Patients in CS group were treated
with optimal ACEI/ARB plus corticosteroids (0.5-1 mg/kg/
day prednisone or equal dose of methylprednisolone, gradu-
ally decreased within 6-8 months). Patients in CS +IT group
were treated with corticosteroids and immunosuppressant
including cyclophosphamide (2 mg/kg/day for 3 months).
Mycophenolate Mofetil (1-2 g/day for 6-8 months) or cyclo-
sporine (3—5 mg/kg/day) or tacrolimus 0.03-0.05 mg/kg/
day for 6-8 months). Treatment regimens were determined
by doctors and patients. Patients refuse to take steroids or
immunosuppressant was given optimal supportive therapy.
Written informed consent was collected by all patients.

Measurements

Hypertension (HTN) was defined as blood pressure
(BP)> 140/90 mmHg. End-stage renal disease (ESRD) was
defined as eGFR < 15 mL/min/1.73 m? or maintenance renal
replacement treatment. The composite endpoints of renal
outcome were defined by a renal function decline > 50% in
eGFR and/or ESRD. Responses to therapy included com-
plete remission (CR), partial remission (PR), no response
(NR) and end-stage renal disease (ESRD). CR was defined
as urinary protein excretion < 0.5 g/24 h, along with eGFR
decrease less than 10% baseline. PR was defined as proteinu-
ria decrease by > 50% baseline, with eGFR decrease less
than 10% baseline. NR was defined by proteinuria decrease
less than 50% baseline, or eGFR increase > 10% baseline
[11].

Statistical analysis

Normally distributed variables were expressed as
mean + SD, non-normal distributed variables were pre-
sented as median with interquartile range (IQR), Analysis
of variance (ANOVA) or Kruskal-Wallis H test were used
in data analysis. Categorical variables were summarized as
number and percentage, analyzed by Chi-square test or Fis-
cher’s exact test. Kaplan—-Meier method was applied in renal
survival analysis. SPSS version 22.0 (IBM SPSS, Chicago,
IL) was used to carry out statistical analysis. P value was
generated for all variables and P < 0.05 was considered to
be statistically significant.
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Results

Baseline data of IgAN with moderate urinary
protein

A total of 1194 patients were enrolled from a medical center
and were diagnosed as IgAN by renal biopsy. According
to the inclusion and exclusion criteria, 449 patients (215
male and 234 female) were enrolled and 745 patients were
excluded, which was shown in Fig. 1. Based on the lev-
els of urinary protein, patients were divided into three
groups. Patients with proteinuria between 1.0 and 1.5 g/day

1194 patients with IgAN

745 patients were excluded:

48 patients with lost data

urine protein/24h <lg (n=347)
urine protein/24h=3.5g (n=350)

449 patients with IgAN
were included

| }

111 patients with 213 patients with 125 patients with
UPI1 UP2 UP3

v

Combined endpoint
(n=15, 13.5%)
Death (n=0)

Combined endpoint
(n=29, 13.6%)
Death (n=0)

Combined endpoint
(n=42, 33.6%)
Death (n=0)

Fig. 1 Flow diagram of IgAN patients progress and outcome

were classified as urine protein 1 (UP1) group (n=111),
1.5-2.5 g/day as urine protein 2 (UP2) group (n=213), and
2.5-3.5 g/day as urine protein 3 (UP3) group (n=125).
Table 1shows the clinical and pathological manifestations
of IgAN patients enrolled in this study. The average follow-
up period was 44.27 months.

All the clinical indexes at baseline were markedly differ-
ent except for ages. Significant differences were observed in
gender, blood pressure, hypertension rate, eGFR level, serum
albumin and sCr levels among three groups (P <0.05). It
was noticed that patients in the UP3 group tended to have
the severest clinical presentations: highest blood pressure
and serum creatinine levels, and lowest eGFR and serum
albumin level. Although obvious statistical significance was
found in clinical manifestations, no markedly difference in
pathological changes such as M, E, S and C was noticed.
However, much severer chronic changes (T, interstitial and
tubules fibrosis and atrophy) were found in UP2 and UP3
group patients.

Treatment response and outcomes

It was found that significant differences existed in the treat-
ments regimens of patients in three groups (Fig. 2). Patients
in UP2 and UP3 groups received more aggressive treatment
when comparing with patients in UP1 group (P <0.001).
During the follow-up period, 228 (50.8%) patients achieved
CR, 61 (13.6%) patients achieved PR, 78 (17.4%) patients
ended in NR, 82 (17.8%) patients progressed to ESRD,

Table 1 The baseline

bl | Characteristics UP1(n=111) UP2 (n=213) UP3 (n=125)
clinicopathological
characteristics of IgAN patients Clinical
in different groups Age (years) 33.72+10.13 35.25+11.25 36.82+12.42
Male gender (%)** 51 (45.9%) 101 (47.4%) 63 (50.4%)
MAP (mmHg)** 102.33+15.84 99.92+14.23 106.46£17.05
Hypertension (%)** 48 (43.2%) 84 (39.4%) 72 (57.6%)
Scr (umol/L)##* 88.00 (73.00-119.00)  93.00 (70.05-121.05)  114.50 (73.25-163.50)

Serum albumin (g/L)***
eGFR (mL/min/1.73 m2)%#*
Pathologic

Oxford classification

M (%)

E (%)

S (%)

T (%)*

C (%)

41.00 (38.80—44.00)
85.00 (62.80-108.20)

39.00 (36.00-42.00)
82.00 (51.65-105.00)

36.80 (33.00-41.00)
64.00 (37.80-92.60)

79 (71.2%) 168 (78.9%) 100 (80.0%)
2 (1.8%) 10 (4.7%) 8 (6.4%)

65 (58.6%) 136 (63.8%) 76 (60.8%)
27 (24.3%) 60 (28.2%) 50 (40.0%)
27 (24.3%) 71 (33.3%) 35 (28.0%)

MAP, mean arterial pressure; Scr, Serum creatinine; eGFR, estimated glomerular filtration rate; UP1, urine
protein 1 group; UP2, urine protein 1 group; UP3, urine protein 3 group; M, mesangial proliferation; E,
endocapillary proliferation; S, segmental sclerosis; T, tubular atrophy/interstitial fibrosis; C, crescents

P value: ¥0.01 = < P < 0.05, **0.001 = < P < 0.01, ***P < 0.001
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Fig.2 Treatment regimens of IgAN patients among three groups.
UP1, urine protein 1 group (1.0-1.5 g/day); UP2, urine protein 2
group (1.5-2.5 g/day); UP3, urine protein 3 group (2.5-3.5 g/day);
SC, supportive care; CS, corticosteroids; CS+1IT, corticosteroids
combined with immunosuppressive therapy
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and no patient died. In terms of therapeutic response, the
highest remission rate was found in UP2 group (CR+PR
70.4%), while the lowest was observed in UP3 group
(54.4%) as shown in Fig. 3a (P=0.012). We then analyzed
therapy responses of different treatment regimens among
three groups (Fig. 3b—d). It could noticed that the treatment
response of patients who received corticosteroids (CS) were
better than those received supportive treatment alone (SC)
or corticosteroids plus immunosuppressant (CS +IT) despite
of urine protein level (UP1, UP2 and UP3 groups). Further
analysis found that the treatment responses of SC was sig-
nificantly different from that of the other two groups in three
groups (UP1, CR+PR: 51.7% vs 83.3% vs 64.7%; UP2,
CR +PR: 46.5% vs 86.0% vs 64.6%; UP3, CR+PR: 11.7%
vs 77.8% vs 59.4%). Especially in UP3 group, the majority
of patients who received treatment of SC failed to achieve
remission. These findings demonstrated that CS could be a
better choice in terms of therapeutic effect than supportive
care alone for [gAN patients with moderate level proteinuria.

UP1

sC CcS CS“'“

ur3

1.04 SCRETATR MR I P ESRD

sC CcS

csHT

D

Fig.3 Treatment response of IgAN patients. CR, complete remission; PR, partial remission; NR, no response; ESRD end-stage renal disease;
SC, supportive care group; CS, corticosteroids; CS +1T, corticosteroids combined with immunosuppressive therapy;
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Renal survival during follow-up periods

To evaluate the renal survival during follow-up period,
Kaplan—Meier survival analysis was performed according
to proteinuria level and different therapeutic measures. As
shown in Fig. 4, renal survival during follow-up period
was remarkably worse in UP3 group patients than UP1 and
UP2 group patients. 33.6% patients in UP3 group reached
composite renal endpoints during follow-up, while only
13.5% and 13.6% patients in UP1 and UP2 group reached
(P<0.001). No significant difference was observed
between UP1 and UP2 groups (P =0.870). Additionally,
renal survival curves of different treatment regimens are
displayed in Fig. 5a. It was found that patients received CS
patients (9.1%) presented with the best renal survival rate
than patients treated with SC (31.3%) or CS+ 1T (20.6%)
patients (Fig. 5a, P <0.001). In subgroup analysis, it was
noticed that no statistical differences presented among
three treatments regimens in UP1 group patients (Fig. 5b,
P =0.358). However, CS and CS +IT treatments could
achieve remarkably better renal survival compared with
SC therapy in UP2 (Fig. 5c¢) and UP3 (Fig. 5d) groups,
while no significant difference between CS and CS +IT
could be found.

P<0.001 .

Renal survival from a combined event

0 12 24 36 48 60

Follow-up (months)

NO. at risk

UP1 111 102 70 31 17 0
upP2 213 192 143 72 30 0
UP3 125 102 65 36 16 0

Fig.4 Kaplan—Meier analysis for reached composite endpoints in
UP1, UP2 and UP3 groups. The composite endpoint was 50% decline
in eGFR and/or ESRD. UPI, level of urinary protein 1.0-1.5 g/day;
UP2, level of urinary protein 1.5-2.5 g/day; UP3, level of urinary
protein 2.5-3.5 g/day

Discussion

To our knowledge, IgAN as one of the most common
primary glomerulonephritis in the world is also the
main cause of ESRD. Considering that there is not well-
accepted specific treatment for IgAN, individualized
therapy was decided usually according to clinical and
pathological characteristics of IgAN patients in clinical
practice. It was reported that proteinuria can reflect the
deterioration of renal function of IgAN and patients with
sustained proteinuria> 1.0 g/day is strongly associated
with poorer renal outcomes [4]. Therefore, proteinuria
has been considered as predictor of poor renal progno-
sis of patients. Previously, several studies have indicated
that corticosteroids and immunosuppressant could reduce
proteinuria and lower the risk of ESRD in IgAN patients
[12—-14]. However, other studies did not find benefit of
corticosteroids or immunosuppressant in I[gAN [15-17].
Due to the great heterogeneity among different studies
such as races, geographical region, specific therapeutic
strategies, experimental methods, sample size and follow-
up duration, there is not well-accepted recommendation of
optimal treatment regimens for IgAN patients with moder-
ate proteinuria. Therefore, we performed this retrospective
study to explore the efficacy of different regimens in treat-
ing IgAN patients with moderate proteinuria to provide
more powerful evidence from actually daily practice.

Results of our study suggested that patients with more
proteinuria tended to present with worse clinical manifes-
tation, such as higher levels of BP and serum creatinine,
lower levels of eGFR and serum albumin. Similar to our
results, several studies have also suggested that protein-
uria level along with eGFR and hypertension were risk
index for disease progression in IgAN [18, 19]. Therefore,
proteinuria level may even serve as predictor of a poor
renal prognosis in IgAN patients. Furthermore, we also
observed that patients with more proteinuria were charac-
terized by severer chronic tubular and interstitial fibrosis
(T) lesion. Considering that T lesion was predictor of dis-
ease progression in IgAN patients, this may be a reason
of poor renal outcome in patients with more proteinuria,
which was similar to previous report [20]. Based on our
findings, it could speculated that proteinuria at biopsy
combine with T lesion may be an important predictor for
renal outcomes in IgAN patients just as reported by other
study [21].

In this study, remarkable differences were found in
renal survival among three groups. Patients with the high-
est level of proteinuria (UP3) tended to have the worst
renal outcomes (P <0.001). Although patients in UP3
group received much more aggressive therapy including
corticosteroids and immunosuppressant, the proportion of
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Renal survival from a combined event

T T T T 1

0 12 24 36 48 60

Follow-up (months)

NO. at risk

ur2

SC 58 51 33 17 9 0
Ccs 107 97 9 7 12 0
CS+HIT 48 43 31 19 7 0

Fig.5 Kaplan—Meier analysis for the probability of composite end-
point of IgAN patients with moderate level of proteinuria accord-
ing to different regimens. The composite endpoint was 50% decline
in eGFR and/or ESRD. SC, supportive care; CS, corticosteroids;
CS +1T, corticosteroids combined with immunosuppressive therapy.

patients in UP3 group was higher developed to ESRD dur-
ing follow-up period compared with UP1 and UP2 groups
(P <0.05). This result suggested that proteinuria level in
IgAN patients is strongly positively correlated with renal
prognosis. Previous report also indicated similar result [4].

In view of the current research, we also found that
patients received corticosteroids (CS) had better remission
rate (CR +PR) and renal survival than those treated with
supportive care alone (SC) (P <0.001). Further analysis
indicated that patients treated with CS and corticosteroids
plus immunosuppressant (CS +IT) had better renal survival
in UP2 and UP3 groups compared to those received SC
alone. Moreover, no significant difference existed between
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P<0.001

o
N
1

Renal survival from a combined event

0 12 24 36 48 60

Follow-up (months)

NO. at risk

UP3

sc 34 25 12 5 3 0
cS 54 47 34 19 7 0
CSHIT 37 30 18 12 6 0

a Renal survival of IgAN patients with moderate level of proteinu-
ria according to different regimens. b Kidney survival rates showed
SC, CS and CS +1T treatments in UP1 group. ¢ Kidney survival rates
showed SC, CS and CS +IT treatments in UP2 group. d Kidney sur-
vival rates showed SC, CS and CS +IT treatments in UP3 group

CS and CS +1IT groups. Given the risk of serious infection
and other adverse effect of immunosuppressant, treatment
with corticosteroids alone might be a better choice rather
than combined with immunosuppressant. The present study
showed the similar result with our previous and TESTING
studies [8, 11, 16], suggesting that treatment with corti-
costeroids could delay renal deterioration at least in Asia
or China adults with less proteinuria IgAN patients. It is
worth noting that the result is different from the STOP-
IgAN Trial. With careful analysis, we found that patients
included in STOP-IgAN Trial had lower urine protein levels
(about 1.0+0.5 or 0.6 g/day), equivalent to the UP1 group
in this study. In our cohort study, we also found no statistical
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significance for improving renal prognosis in UP1 group
(Fig. 5B, P=0.358), which is similar to the results of STOP-
IgAN Trial. Combined with the previous results and several
other important clinical studies, we speculated that treatment
measures for [gAN patients should be determined according
to the clinical manifestations. Patients with less proteinuria
might not necessarily need the treatment with corticosteroids
or immunosuppressant, while patients with more proteinuria
level should recommend corticosteroids rather than merely
supportive care or immunosuppressant.

The limitations of this study should be still recognized.
First, the average follow-up in our cohort study was rela-
tively short. Further study with longer follow-up period is
needed. Second, this is a retrospective observational cohort
study in Chinese population and the results might not neces-
sarily representative of other countries and regions. Third, it
difficult to extrapolate the results for coming from a single
center study. Furthermore, some multicenter and multiracial
IgAN studies with a large-scale, long-term follow-up are
required to identify our results.

Conclusion

Corticosteroids therapy may be a better therapeutic choice
for IgAN patients with moderate proteinuria (1.5-3.5 g/day).
However, supportive care appears to be more appropriate for
IgAN patients with less proteinuria (1.0-1.5 g/day).
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