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The effectiveness and safety of full-dose
versus half-dose corticosteroid plus
renin-angiotensin system blockers for

IgA nephropathy
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Abstract

, Daijin Ren*, Tianlun Huang, Xin Liu and Gaosi Xu

Background: Observational studies suggest that patients with immunoglobulin A
nephropathy (IgAN]) showed good responses to corticosteroids (CS) but experienced severe
adverse effects. The authors conducted a cohort study to evaluate the effectiveness and
safety of half-dose CS plus renin-angiotensin system blockers (RASB] (CS + RASB] versus

full-dose CS in IgAN patients.

Methods: A total of 162 kidney biopsy-confirmed IgAN patients with protein excretion levels
=0.75 g/d and an estimated glomerular filtration rate (eGFR) >30 ml/min/1.73 m2 were
included. A total of 89 patients received half-dose CS + RASB (half CS + RASBJ, and 73
patients received full-dose CS (full CS). The primary outcomes were the complete remission
rates and incidence of adverse events (AEs). The secondary outcomes included 24 h urinary

protein (UP) levels and a combined event.

Results: Over the 18 months follow-up, the complete remission rates were 59% (53/89
patients) and 57% (42/73 patients) in the half CS + RASB and full CS groups (p = 0.88),
respectively. A total of five patients suffered from serious AEs (SAEs) in the full CS group
during the observation period, and no SAEs were observed in the half CS + RASB group

(p = 0.012). The incidences of total AEs (p = 0.003) and infections (p = 0.01) were lower in the

half CS + RASB group than in the full CS group.

Conclusions: Although half CS + RASB versus full CS did not differ in terms of reducing
proteinuria, therapy with half CS + RASB resulted in fewer AEs in the IgAN patients.
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Introduction

As a widespread glomerular disease, immuno-
globulin A nephropathy (IgAN) is an important
cause of end-stage renal disease (ESRD) world-
wide.»2 The 2012 Kidney Disease Improving
Global Outcomes (KDIGO) guidelines regard-
ing IgAN suggested that patients with persistent
proteinuria =1.0 g/d despite 3-6 months of
intensive supportive care and an estimated glo-
merular filtration rate (eGFR) >50 ml/min per
1.73 m? should use systemic glucocorticoids.?
Therefore, the control of blood pressure, the

use of a renin-angiotensin system blockade
(RASB), and in selected patients, the use of cor-
ticosteroids (CS) is an important part of disease
management.* Various treatments, aimed at
improving the long-term renal outcome, have
been applied in IgAN patients, including RASB,
CS, immunosuppressive agents, antiplatelet
agents, and tonsillectomy. However, to the best
of the authors' knowledge, there are no specific
disease-targeted and standardized treatments
for IgAN currently due to the insufficiency of
clinical guidance.?
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A retrospective analysis including 1147 patients
from the European Validation Study of the
Oxford Classification of IgAN (VALIGA) cohort®
for those with proteinuria =3.0 g/d demonstrated
that only 4% of the individuals with supportive
RASB treatment reached a level of <1.0 g/d com-
pared with 64% of those receiving CS, while for
those patients with proteinuria =1 to <3 g/d, the
rate of patients reaching a level of <1.0 g/d were
63%, and 88% in those receiving RASB and CS,
respectively. This finding supported that patients
with IgAN demonstrated a good response to CS.
A recent network meta-analysis’ demonstrated
that RASB + CS is probably the best therapeutic
choice not only for reducing proteinuria but also
for stabilizing renal function. A multicenter rand-
omized control trial (RCT)* suggested that
mycophenolate mofetil (MMF) + half-dose CS
versus full-dose CS did not differ in reducing pro-
teinuria. However, the findings regarding the
benefit of MMF therapy in patients with IgAN
have been contradictory. A meta-analysis demon-
strated that MMF treatment did not have statisti-
cally significant effect on reducing proteinuria or
protecting renal function in patients with IgAN.8

The present cohort study was performed to evalu-
ate the effectiveness and safety of half CS + RASB
versus full CS in patients with IgAN.

Methods

Ethics committee statement

This study was approved by the Regional Ethics
Committee of the Second Affiliated hospital of
Nanchang University, and the approval number
was No. [2011] 013. Due to the retrospective
nature of the study, informed consent was not
required. The design of the study fully took the
safety and fairness principle into account. The
research did not harm the subjects and protected
the privacy right of the subjects. There was no
conflict of interest in this research.

Patients

This study was a retrospective cohort study that
was carried out in 'real-world' conditions via an
observational design. We collected all kidney
biopsy-confirmed IgAN patients between March
2011 and April 2017 in the Department of
Nephrology, the Second Affiliated Hospital of
Nanchang University, Jiangxi Province, China.

Then, by analyzing their medical records, we
screened out the standard-compliant patients.
The inclusion criteria were: IgAN confirmed by
renal biopsy, aged between 16 and 60 years old,
24 h urinary protein (UP) level >0.75 g, eGFR
>30 ml/min per 1.73 m2, and a follow-up time of
up to 18 months. The exclusion criteria were
included: malignancy, diabetes mellitus, systemic
lupus erythematosus, or any other systemic dis-
ease known to be associated with secondary
IgAN, infections (including hepatitis B and C
virus, and HIV), pregnancy or lactation; treat-
ment with CS or immunosuppressive therapy
within the 6-month period before enrollment;
and life-threatening complications including
heart failure or severe infection.

Treatment protocol

In China, most IgAN patients have serious con-
cerns with the AEs associated with full-dose CS.
For the IgAN patients who were concerned about
the adverse reactions to full-dose CS, we conven-
tionally use half CS = RASB therapy to reduce
the occurrence of AEs. Therefore, the treatment
protocol (at the time of treatment) was based on
a combination of patient preference and routine
clinical practice at the hospital. Among all col-
lected kidney biopsy-confirmed IgAN patients,
one cohort (n = 89) included the standard—com-
pliant patients who received half CS + RASB,
and the second cohort (z = 73) included the
standard—compliant patients who received full
CS. In the half CS + RASB cohort, all patients
were treated with RASB during the study, and the
daily oral CS dosage was initiated at 0.4-0.6 mg/
kg/d every morning for 2 months and then tapered
by 20% each month for the next 4 months.

In the full CS group, the daily dosage of oral CS
was initiated at 0.8—1.0 mg/kg/d taken every morn-
ing for 2 months and then tapered by 20% each
month for the next 4 months. Subsequently, the
dose was reduced slowly until it was withdrawn.

Follow-up and outcomes

Follow-up visits were scheduled at months 6 and
18 after the initiation of the immunosuppressive
therapy described above. We predefined the poten-
tial baseline indexes, including sex, age, standard
complete blood count, serum albumin level, 24 h
UP level, serum creatinine (Scr) level, eGFR, total
cholesterol level, and triglyceride level. In addition,
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Missing data censored (n=4)

~

Figure 1. Flow diagram for inclusion of participants.

the use of other immunosuppressive therapies,
including azathioprine, cyclophosphamide or
mycophenolate mofetil, was not allowed.

The primary outcomes included: time to complete
remission (CR) defined as a 24 h UP level <0.4 g
with a stable Scr level (defined as not >30% above
the baseline) and the incidence of any AEs.

The secondary outcomes included: the rates of
overall response [CR plus partial remission (PR)]
at months 6 and 18, with PR defined as 0.4
g <24 h UP < 0.75 g with a stable Scr level;
relapse rates after stopping the treatments (relapse
was defined as an overall response followed by
proteinuria with protein excretion >0.75 g/24 h
on two consecutive measurements); the change in
the 24 h UP level at months 6 and 18 compared
with baseline, and the incidence of a combined
event (defined as eGFR decreased =30%, ESRD
or renal replacement therapy).

Statistical analysis

Normally distributed variables are presented as
the mean * standard deviation and were com-
pared using an independent or paired ¢ test, as
appropriate. Nonparametric continuous variables
are presented as the median with the interquartile
range [(IQR) 25th and 75th percentile] and were

Lost to follow-up
Withdrew treatment (n=1)
\Transferred to other treatment (n=1) )

l

( 18-month follow-up A
Included intention to treat (n=73)
Missing data censored (n=7)

Ve

compared using nonparametric tests, as appropri-
ate. Categorical variables are summarized using
proportions and were compared wusing the
Pearson’s chi-square test. Time-to-event data are
described using Kaplan—Meier curves, and the
between—group difference was compared using
the log-rank test. Repeated measures data were
analyzed by the longitudinal data analysis method.
At the same time, multivariable-adjusted Cox
proportional hazards analysis was performed to
assess the probability of CR. Statistical analysis
was performed using Graph Pad Prism (version
7.0, San Diego, California, USA) and SPSS
(version 23.0, Chicago, USA). Differences were
considered statistically significant when the two-
sided p value was <0.05.

Results

Study participants

A flow chart of the patient's selection is shown in
Figure 1. Preliminary screening enrolled 498
patients, and 162 subjects were finally included in
this study. A total of 89 patients received half
CS + RASB, and 73 patients with a similar risk
profile with regard to progression received full
CS. There were four censored patients among the
standard—compliant patients who received half
CS + RASB who were missing important data
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Table 1. Clinical features of participants at baseline.

Characteristic

Half CS + RASB (n = 89) FullCS (n = 73) p value

Clinical characteristics at biopsy
Men
Asian
Age ly)
Systolic blood pressure (mm Hg])
Diastolic blood pressure (mm Hg)
Serum creatinine (mmol/l]
eGFR (ml/min per 1.73 m?)
Serum albumin (g/l)
Urine protein (g/d)
Total cholesterol (mmol/l)
Triglycerides (mmol/l)
Antihypertensive
RASB under follow-up
CCB under follow-up
B-receptor antagonists under follow-up
Pathologic
Global glomerular sclerosis, %
M1
E1
ST
T0
T1

Co
C1

35 (39) 33 (45) 0.45
89 73 -
38 + 11 36 + 12 0.46
121 * 14 121 + 16 0.90
77 = 10 76 = 10 0.86
86.1 = 47.3 92.2 + 375 0.45
94.3 + 32.9 87.5 + 28.4 0.47
37.5 [34.8-39.6] 33.3[30.1-34.0] 0.092
1.87 [1.23-2.70] 2.04[1.59-3.25] 0.13
4.52 [4.07-5.13] 4.48 [4.06-5.00] 0.36
1.36 [0.98-2.02] 1.27 [0.86-1.94] 0.084
89 0 -
5 (6) 8(11) 0.21
3(3) 6(8) 0.18
2.6[0.5-12.1] 2.9[0.8-11.3] 0.14
24 (27) 19 (26) 0.89
23 (2¢) 18 (25) 0.86
29 (33) 27 (37) 0.56
77 (87) 65 (89) 0.63
12(13) 8(11) 0.63
87 (98) 70 (96) 0.50
2(2) 3(4) 0.50

Note: Values for categorical variables were given as count (percentage); values for continuous variables, as
mean =+ standard deviation or median inter quartile range [IQR].
CCB, calcium channel blocker; CS, corticosteroid; eGFR, estimated glomerular filtration rate; IQR, interquartile range;

RASB, renin-angiotensin system blockers.

(24 h UP) during follow-up. Among the stand- At baseline, patient characteristics were similar
ard—compliant patients who received full CS, between the two cohorts (Table 1). The 24 h UP,
seven lacked important data (24 h UP level and serum albumin, Scr, total cholesterol, and serum
medication administration record) during follow- triglyceride levels, eGFR, and histological infor-
up. These patients were excluded from the study. mation from the renal biopsy were comparable
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Table 2. End points on the basis of the available patients at the end of the study phase.

End point Half CS + RASB (n = 89) FullCS (n = 73) p value
End point value End point value

Combined event

eGFR decrease =30% (ml/min per 1.73 m?) 1(1) 3 (4) 0.22

Onset of ESRD 0(0) 0 (0) -

Renal replacement therapy 0(0) 0(0) -

Primary outcomes

CR at month 6 34 (38) 27 (37) 0.87

CR at month 18 53 (59] 42 (57) 0.88

Secondary outcomes

Relapse rates 2(2) 3 (4) 0.50

Overall remission at month 6 55 (62) 41 (56) 0.47

Overall remission at month 18 68 (76) 53 (73) 0.58

Change in proteinuria at month 6 (g/d)? -1.39 (-2.22 to -0.4) -1.44 (-2.07 to -0.54)  0.81

Change in proteinuria at month 18 (g/d)a -1.42 (-2.41 to -0.68) -1.39 (-2.63t0 -0.99] 0.38

CS, corticosteroid; ESRD, end-stage renal disease; RASB, renin-angiotensin system blockers. 2Last-first available
proteinuria; a negative value indicated a reduction in proteinuria over time.

between the two groups. No patient included in
the study had undergone a fundamental angio-
tensin converting enzyme inhibitors (ACEI) or
angiotensin receptor blocker (ARB) treatment
months preceding the start of follow-up. In the
half CS + RASB group, five patients used cal-
cium channel blockers (CCBs), and three patients
used B-receptor antagonists to control their blood
pressure. A total of eight patients used CCBs, and
six patients used B-receptor antagonists in the full
CS group. There was no significant difference in
other antihypertensive drug use between the two
groups.

Effectiveness

At 6-month follow-up, the CR rates were 38%
(34/89) in the half CS + RASB group and 37%
(27/73 patients) in the full CS group. There was
no significant difference between the two groups
(p = 0.87, Table 2). At the follow-up at 18
months, the CR rates were 59% (53/89) and 57%
(42/ 73 patients) in the half CS + RASB and full

CS groups (p = 0.88), respectively. The median
times to CR were 6.6 and 5.8 months in the half
CS + RASB and full CS groups, respectively.
The Kaplan—Meier analysis for the probability of
CR was not significantly different between the
two groups (p = 0.92, Figure 2). We performed
multivariable-adjusted Cox proportional hazards
analysis for the probability of CR with SPSS (ver-
sion 23.0) (p = 0.26, Figure 2). The outcome of
the Cox proportional hazards analysis was similar
to the outcome of the Kaplan—Meier analysis.

The proportion of patients with overall remission in
the half CS + RASB group and full CS group was
62% versus 56% at 6 months (p = 0.47) and 76%
versus 73% at 18 months, respectively (p = 0.58).
The relapse rates for this 18-month period were 2%
(2/89) and 4% (3/73) in the half CS + RASB and
full CS groups (p = 0.50), respectively.

Proteinuria decreased by a median of 1.39 g/d
(IQR -2.22 to —0.4 g/d) and 1.44 g/d IQR —2.07
to —0.54 g/d) at 6 months in the half CS + RASB
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Figure 2. Kaplan-Meier analysis (right] and multivariable-adjusted Cox proportional hazards analysis (left) for
the probability of complete remission in patients with IgA nephropathy treated with full-dose versus half-dose

corticosteroid plus renin-angiotensin system blockers.
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Figure 3. Cumulative incidence curves for the
combined outcome in patients with IgA nephropathy
treated with full-dose versus half-dose corticosteroid
plus renin-angiotensin system blockers.

and full CS groups, respectively (difference —0.5
g/d, p = 0.81, Table 2). At the follow-up at 18
months, proteinuria decreased by a median of
1.42 g/d IQR —2.41 to —0.68 g/d) and 1.39 g/d
(IQR -2.63 to —0.99 g/d) in the half CS + RASB
and full CS groups, respectively (difference 0.3
g/d, p = 0.38, Table 2).

In the half CS + RASB group the eGFR of only
one patient (1%) decreased >30% compared
with the baseline. The eGFR of three patients
(4%) decreased >30% in the full CS group. No
patient developed ESRD or required renal
replacement therapy in either group until the end
of the study, and there was no significant differ-
ences in the cumulative incidence curves for the

combined outcome (p = 0.22, Figure 3) between
the two groups. This might be due to the short
follow-up time.

AEs

Over the 18 months of follow-up, 14 patients (16%)
with at least one first AE were observed in the half
CS + RASB group, and 26 patients (36%) were
observed in the full CS group (p = 0.003, Table 3).
Overall, the hazards of any first AEs considered
separately were approximately two-fold lower in
the half CS + RASB group than in the full CS
group. Among these serious adverse events (SAEs),
four patients in the full CS group suffered from
pneumonia during the observation period. One
single case of serious femoral head necrosis was
observed in the full CS group, and no SAEs were
observed in the half CS + RASB group. Among
the AEs reported in the two groups, more than
half of the events were related to infections. The
incidence of infection [13% (12/89) wersus 30%
(22/73) p = 0.01] was significantly lower in the
half CS + RASB group than in the full CS group.
The incidence of new-onset diabetes mellitus,
hepatotoxicity, and gastrointestinal symptoms
accounted for a proportion of all AEs. This might
be related to steroid exposure during the course of
immunosuppression.

Discussion
As an autoimmune renal disease, IgAN has a vari-
able clinical course ranging from proteinuria to
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Table 3. Summary of adverse events (AEs).

Half CS + RASB (n = 89) FullCS(n = 73)  pvalue?

Total SAEs 0 (0] 5(7) 0.012
Pneumonia 0(0) 4 (5) 0.025
Acute kidney injury 0 (0) 0 (0) -
Osteonecrosis of the femoral head 0(0) 1(1) 0.27
ESRD 0 (0] 0 (0] -
Total AEs® (including SAEs) 14 (16) 26 (36) 0.003
Increase of liver enzymes (ALT >50 IU/ml) 3(3) 6 (8) 0.18
Newly diagnosed diabetes 3(3) 5(7) 0.31
Gastrointestinal symptoms 0(0) 2(3) 0.12
Infectionse 12 (13) 22 (30] 0.010
Pneumonia 0(0) 4 (5) 0.025
Upper respiratory tract infection 7 (8) 13 (18) 0.056
Varicella zoster virus 2(2) 0(0) 0.20
Urinary tract infection 2 (2) 1(1) 0.68
Other infections 1(1) 4 (5) 0.11

Note: Unless otherwise indicated, values were given as number (percentage). Includes all matched patients who received
at least 1 dose of the study drugs. Terms used to describe adverse events (AEs) were those listed in the Common
Terminology Criteria for Adverse Events, version 4.0. Multiple occurrences of the same AE in one person were only counted

once.

AE, adverse event; ALT, alanine aminotransferase; CS, corticosteroid; ESRD, end-stage renal disease; RASB, renin-
angiotensin system blockers; SAE, serious adverse event. 2p value for comparisons between the number of patients in the
half CS + RASB group and the number of patients in the full CS group. ®PNumber of patients with at least one event. <The

categories under ‘Infections’ were not mutually exclusive.

rapidly progressive kidney failure and can result in
a variety of histological lesions. Although the etiol-
ogy and pathogenesis of IgAN remain unclear, IgA-
dominant deposition in the mesangial area has
been proposed as the critical factor in the onset of
IgAN,%10 which might promote the active and
potentially reversible use of immunosuppressive
treatment.* However, the benefit of immunosup-
pression therapy is controversial. The STOP-IgAN
(Supportive wversus Immunosuppressive Therapy
for the Treatment of Progressive IgAN) trialll sug-
gested that adding immunosuppression to intensive
supportive care demonstrated no superiority in the
improvement of clinical remission and in the devel-
opment of ESRD and, in addition, increased AEs
were observed. This conclusion might relate to the
fact that histologic findings were not taken into
consideration.

Several RCTs that have tested the efficacy of a CS
regimen compared with a no CS control in IgAN
found that full-dose CS resulted in better clinical
outcomes in terms of remission and long-term
outcomes.!2-14 The network meta-analysis,’ that
included patients with IgAN with 24 h UP >0.75
g/d, demonstrated that RASB + CS was the most
effective treatment to prevent ESRD or the dou-
bling of Scr, was effective in reducing proteinuria,
and strongly supported the efficacy and long-term
renal protective value of RASB + CS treatment.

As an effective treatment for patients with IgAN,
CS is associated with many SAEs, including induc-
ing or aggravating infection, metabolism disorders,
gastrointestinal symptoms, and neurological symp-
toms. Therefore, it is worth discussing the dose of
CS. Hou and colleagues* proposed that among
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patients with proteinuria =1.0 g/d, 48% of the
individuals receiving half~-dose CS+ MMF reached
CR compared with 53% of those receiving full-
dose CS (p > 0.05), and the group with half-dose
CS had fewer AEs. These studies suggest the feasi-
bility of half CS + RASB therapy.

We first compared the efficacy and safety of half
CS + RASB with full CS in patients with IgAN.
Patients with proteinuria =0.75 g/d who received
half CS + RASB and full CS were included.
Both treatments had high CR rates (59% wversus
57%) in our study. Although we observed no dif-
ference in the treatment outcomes between the
two groups, the half CS + RASB group appeared
to have some advantages over the full CS group.
A total of four patients suffered from pneumonia,
and one patient suffered from serious femoral
head necrosis during the observation period in
the full CS group, and no SAEs were observed in
the half CS + RASB group. The hazards of any
first infection considered separately were approxi-
mately two to three-fold lower in the half
CS + RASB group than in the full CS group. In
summary, the regimen of half CS + RASB pro-
vided a better option for patients with IgAN.

RASB + CS had lower risks for worse renal func-
tion and long-term renal protection.” In our
study, the eGFR of only one patient decreased
>30% compared with the baseline in the half
CS + RASB group, while three patients were
observed in the full CS group during the observa-
tion period. No patients progressed to ESRD or
required renal replacement therapy. Although
there was no significant difference between the
two groups in the cumulative incidence curves,
the incidence of these renal adverse outcomes was
lower in the half CS + RASB group.

As for the limitations of the present study, miss-
ing data was inevitable. However, this would tend
to bias the results toward the null hypothesis.
Second, despite the use of a rigorous statistical
methods,!5 there were no means to adjust for
unmeasured variables.

Conclusion

There was no difference between half CS + RASB
versus full CS in reducing proteinuria, but half
CS + RASB resulted in fewer AEs and might be
a better option for treating IgAN.
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