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Abstract

Background To compare the efficacy of glucocorticoids in primary focal segmental glomerulosclerosis (pFSGS) patients
with moderate proteinuria. Registered at http://www.chictr.org.cn/, study No. ChiCTR-OPN-17012789.

Methods pFSGS patients with urine protein between 1.0 and 3.5 g/24 h were recruited from 2006 to 2016. No decline in
urine protein > 50% was observed after 2 months of run-in angiotensin-converting enzyme inhibitors/angiotensin-receptor
blockers (ACEI/ARB) treatment. Patients were assigned to study group (glucocorticoids with ACEI/ARB) or control group
(ACEI/ARB without glucocorticoids). Variables including 24-h urinary protein, serum albumin and serum creatinine during
the trial were recorded. Remission was defined as proteinuria < 0.3 g/24 h or declined > 50%, and our composite end point
as > 30% decrease of eGFR or eGFR < 30 ml/min.

Results A total of 102 patients were enrolled (study group N=52, control group N=50), and the median follow-up time
was 36 (12-117) months without significant difference between groups. During the 12-month follow-up, the remission rate
was significantly higher in study group [73.1 vs 50.0% (P=0.01)], and the initial median response time was 3 months in the
study group while 6 in the control group. The end point was reached by 22.2% cases in study group, and 42.0% in control.
The medium survival times were study group 72 months and control 57 (P=0.03). Minor adverse reactions were observed
in 10 patients (study group N=38, control group N=2).

Conclusions Additional glucocorticoids therapy is more efficacious compared to ACEI/ARB alone in the treatment of patients
with pFSGS and moderate proteinuria.
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Introduction In FSGS patients present with nephrotic range proteinu-

ria, progression to end stage renal disease (ESRD) often

Primary focal segmental glomerulosclerosis (pFSGS) has
emerged as leading cause of nephrotic syndrome (NS) in
adults over the past 30 years, accounting for 20-30% NS
cases [1-3]. FSGS accounts for 3.3-16% adult patients
undergoing renal biopsy in China, and has been one of the
most common glomerulonephritis [4]. In previous research
of our department, 97.7% of the FSGS patients present with
proteinuria at initial onset, 27.7% with NS, 31.4% with
hypertension and 38.2% with impaired renal function [esti-
mated glomerular filtration rate (¢éGFR) < 60 ml/min] [4].

P< Hong Ren
renhong66@ 126.com

Department of Nephrology, Ruijin Hospital, Shanghai Jiao
Tong University School of Medicine, 197 Ruijin Er Road,
Shanghai 200025, China

occurs over 5—-10 years, whereas patients with non-nephrotic
proteinuria and those achieving remission have relatively
favorable prognosis [5, 6]. The proportion of patients with
ESRD attribute to FSGS is reported to be 2.3%, compared
with 0.4% for membranous glomerulonephritis and 0.3% for
IgA nephropathy [7].

The initial treatment of FSGS patients without NS con-
sists of optimal blood pressure control and the use of angi-
otensin-converting enzyme inhibitors (ACEI) or angioten-
sin-receptor blockers (ARB). Although the use of ACEl/
ARB in non-nephrotic FSGS patients results in slower pro-
gress of renal insufficiency, a few patients still aggravated
and progressed to ESRD, especially those with urine pro-
tein> 1 g/24h [8]. However, the use of prednisone is asso-
ciated with significantly increased likelihood of remission
[9]. Nevertheless, the KDIGO guidelines recommend that
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corticosteroids and immunosuppressive therapy be consid-
ered only in pFSGS with NS [10].

In this study, we aim to compare the efficacy of glucocor-
ticoids combined with ACEI/ARB vs ACEI/ARB alone in
patients with pFSGS and moderate proteinuria prospectively.

Materials and methods

All procedures performed in our study were in accordance
with the ethical standards of the Ethics Committee of Rui-
jin Hospital [ (2017) Clinical Ethics Approval No.154] and
with the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards. Informed consents were
obtained from all participants included in the study.

Inclusion criteria

FSGS patients were recruited in the Department of Nephrol-
ogy, Ruijin Hospital from 2006 to 2016. The following qual-
ifiers have to be fulfilled prior to the recruitment: (1) aged
17-75 years; (2) renal biopsy acquired; (3) eGFR >30 ml/
min; (4) urine protein between 1.0 and 3.5 g/24 h for at least
twice; (5) serum albumin > 30 g/L; (6) decline in urine pro-
tein was < 50% after 2 months of ACEI/ARB treatment; (7)
no usage of glucocorticoids within 3 months before study;
(8) Signed informed consent.

Exclusion criteria

(1) Secondary FSGS; (2) family history of nephropathy; (3)
hepatitis virus carrier, chronic viral hepatitis or abnormal
liver function; (4) any active or serious infection; (5) obese
patients with body mass index > 28 kg/m?; (6) unwilling to
adhere to the study protocol.

Withdrawal criteria

(1) Allergic or intolerable adverse effects to the study medi-
cations; (2) double of the initial serum creatinine level or the
urine protein elevated to NS level; (3) severe uncontrolled
infection; (4) decease or voluntary termination by patients.

Renal biopsy

Renal specimens are processed for light microscopy, immu-
nofluorescence study, and electron microscopy. Snap-frozen
sections are stained with fluorescein isothiocyanate-conju-
gated polyclonal rabbit antibodies specific for IgG, IgA,
1gM, C3, C4, Clq, Fg, k, and light chains.

The assessment of glomeruli for FSGS lesion is per-
formed using the Columbia classification system [11]. The
degree of glomerulosclerosis is divided into four levels.
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And level 0-3 were defined as no sclerosis, glomerular
sclerosis ratio <25%, 25-50% or > 50%, respectively.
Tubular and renal interstitial lesions were evaluated with
reference to tubulointerstitial lesions (TIL) grade [12].
Four levels of lesions were defined according to the range
and severity of the disease regarding three indicators: tub-
ulointerstitial atrophy, interstitial inflammatory cell infil-
tration and interstitial fibrosis. By no, mild (< 25%), mod-
erate (25-50%) and severe (>50%) lesions were scored
as 0, 1, 2, 3, respectively. The TIL grade was decided
according to the total scores of the three indicators: grade
0 (scored 0), grade 1 (1-3), grade 2 (4-6), grade 3 (7-9).

Treatment protocol

Patients who met the inclusion criteria were all treated
with run-in ACEI/ARB for 2 months, with blood pressure
within 90/60-130/80 mmHg. Patients without remark-
able decline in urine protein observed (decline < 50%)
after 2 months of ACEI/ARB treatment are assigned to
two groups. According to the patient’s clinical and patho-
logical conditions, the decision on grouping was made by
full consideration of the patients’ personal wish, ensuring
that there is no difference between groups on the types of
ACEI/ARB drugs patients take before enrollment and the
number of double-dosed patients. Patients are treated with
ACEI/ARB drugs combined with oral prednisone initiat-
ing at 0.4-0.6 mg/kg/day in study group. If patients stay
remission for over 1 month, prednisone was tapered by
5 mg every 2 weeks until the dose reached 15 mg/day and
maintained over 8 weeks for gradual tapering. Back to
initial treatment protocol when relapsing. ACEI or ARB
alone is given to patients in control group. ACEI/ARB is
given with maximum tolerated dose and blood pressure is
controlled within the target range (< 135/85 mmHg). Once
enrolled, the types and doses of ACEI/ARB in two groups
will not be adjusted unless situations like uncontrolled
hypotension. If blood pressure is poorly controlled, other
types of antihypertensive drugs such as beta-blockers and
calcium channel blockers may be used.

Data collection and monitoring schedule

The baseline characteristics are reviewed after the screen-
ing visit. The following data are collected: clinical features,
blood pressure, side effects, routine examinations for blood
and urine, liver and renal function, plasma electrolyte con-
tent, 24-h protein excretion, serum albumin and serum glu-
cose. Treatment is started after the first visit, and subsequent
visits are done monthly for the first 3 months, then every 3
months thereafter.
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Evaluation of outcome

Complete remission (CR) is defined as proteinu-
ria< 0.3 g/24 h with stable renal function. Partial remis-
sion (PR) is defined as 50% decline of the initial proteinuria
with stable renal function. Stable renal function is defined
as eGFR within 10% of baseline level. No response (NR)
is defined as proteinuria reduction < 50% compared with
baseline with or without renal function deterioration. We
defined eGFR decreased >30% or eGFR <30 ml/min as
renal function deterioration and our composite end point.
Relapse is defined as proteinuria of patients with CR/PR for
> 2 months increase to baseline level or renal function dete-
rioration. Estimated GFR was evaluated by Chronic Kidney
Disease Epidemiology Collaboration equation (EPI) [13].

Data analyses

Results of continuous variables were presented as mean+SD
or median (range) unless otherwise stated. Analyses are per-
formed using SPSS21.0 software. For statistical analysis,
(logarithmic) ¢ test or Mann—Whitney/Wilcoxon tests were
used, for normally and non-normally distributed variables,
respectively. The y? test was used for analysis of frequencies.
Outcomes were compared by univariate survival analysis
using Kaplan—Meier and log-rank test (Breslow’s test) and
multivariate analysis using Cox method. P <0.05 is consid-
ered significant. Statistic charts were drawn by GraphPad
Prism7.

Results
Baseline characteristics

A total of 102 patients with pFSGS were enrolled between
2006 and 2016 (Fig. 1). Baseline clinical and biochemical
characteristics of patients are shown in Table 1.

All cases were diagnosed by renal biopsy using standard
diagnostic criteria. Patients in cohorts were not secondary
to any systemic diseases such as systemic lupus erythema-
tosus, Henoch-Schonlein purpura, or chronic liver disease.
FSGS not otherwise specified (NOS) presented in 85.3%
and the other patients had perihilar or tip FSGS. TIL grade
was grade 1 accounting for 62.7% patients. About vascu-
lar lesions, 36.4% patients had no renal arteriolar lesion
and 33.9% had only hyaline changes. Immunofluorescence
was negative in 71.2% patients. No significant difference
between two groups in the distribution of histopathologi-
cal subtypes, the proportion of glomerular sclerosis, TIL
grade and vascular changes was shown (Fig. 2). There was
no significant correlation between pathological subtypes
and clinical data. Glomerular sclerosis, TIL, and vascular

lesions were significantly associated with eGFR (Spearman,
P <0.01). The greater glomerulosclerosis area is, the higher
TIL grade is, and the more severe vascular lesion is, the
lower eGFR would be. Only the severity of vascular lesions
was associated with proteinuria (P <0.01). There was no
significant correlation between other pathological conditions
and proteinuria.

Most patients in control group took ARB drugs, and only
4 cases took ACEIs. In the study group, 47 patients took
ARBs, 5 took ACEIs. No patient took both ACEI and ARB
drugs during the trial.

Outcome of treatment

As shown in Fig. 1, 8 patients in each group dropped out
and 86 completed 1 year follow-up. In total, 46 cases (23
each group) completed a prolonged renal function follow-
up of 5 years. In the 2nd month, two patients in study group
received additional treatment of immunosuppressive agents
for elevated proteinuria, and they were withdrawn from
the study. 6 months later, two more cases in study group
received immunosuppressive agents and withdrawn. Three
patients in control group also quitted and started to take ster-
oids due to the occurrence of NS. In the 12th month, three
patients received immunosuppressive agents in study group,
while five patients began to receive steroids treatment in
control group. One patient in study group lost follow-up for
unknown reason at 12th month. After being withdrawn, the
characteristics of these patients are no longer included in the
statistical analysis.

Urine protein excretion After 1 month of treatment, the
24-h urine protein decreased more intensively in study group
than control group (33.3 vs 23.6%) (P=0.07). And it kept
decreasing during the 1-year follow-up (Fig. 3a). Although
there was no significant difference between groups at the
beginning of the trial, the difference became evident after 6
months (P <0.05, logarithmic ¢ test). After 1 year, urine pro-
tein declined by 69.8% in study group, compared to 47.1%
in control group (P =0.01).

Proteinuria remission The initial median response time
(CR/PR) was 3 months in study group and 6 months in con-
trol group. Patients in study group took oral steroids for the
median period of 7 months. The comparison of remission
between groups was depicted in Fig. 3b. The remission rate
of study group was significantly higher than control group
after 1 year [73.08 vs 50.00% (P=0.01)].

Relapsing rate Relapse of proteinuria occurred after 6
months of therapy among patients with CR/PR, and the pro-
portion of relapse in control group was higher than study
group. 12 months after the initial therapy, only five (13.5%)
relived patients were relapsed in study group, while in the
control group ten (55.6%) patients presented with proteinu-
ria recurrence (P <0.01).
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2006 to 201

Biopsy-proved pFSGS
Urine protein 1.0-3.5g/24h
eGFR>30 ml/min/1.73m’

6

Proteinuria significantly
decreased or Loss to

Complete the trial
(N=44)

Serum albumin>30g/L follo_w-up
(N=207) (N=89)
No remarkable decline in urine
protein observed after 2 month of
ACEI/ARB drugs treatment Volunteered withdrawal
(N=118) (N=16)
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(N=D)

Complete the trial

(N=42)

Fig. 1 Screening, enrollment, and patients eligible for the analysis. eGFR estimated glomerular filtration rate, ACEI/ARB angiotensin-converting

enzyme inhibitors/angiotensin-receptor blockers, NS nephrotic syndrome

Serum albumin During the follow-up, both groups of
patients presented with elevated serum albumin (Fig. 3c),
which was related to the decrease of urine protein. Although
the initial serum albumin level in study group was lower than
control group, there was no significant difference (P =0.14)
between groups after 2 months.

@ Springer

Renal function Serum creatinine and eGFR remained
stable during 1 year in both groups, and there was no sig-
nificant difference compared with baseline. During the
follow-up of 5 years, creatinine in study group decreased
slightly, while the control group showed an upward trend.
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Table 1 Baseline clinical and

: . R Parameters Study group Control group P value
biochemical characteristics of
the patients N 52 50 _
Gender, male/female 26/26 30/20 0.46
Age, years 40.21+14.45 44.32+15.97 0.18
Follow-up (months) 36 (12-101) 37.5(12-117) 1.00
Systolic blood pressure (mmHg) 129.44 +£79.94 136.88 +118.53 0.04
Diastolic blood pressure (mmHg) 79.94+110.43 80.72+12.21 0.39
Proteinuria (g/24 h) 1.67 (1.04-3.26) 1.58 (1.09-3.43) 0.48
Hematuria 32 (61.54%) 30 (61.67%) 0.66
Albumin creatinine ratio 181.97+141.48 177.40+132.41 0.59
Hemoglobin (g/L) 129.19+20.99 134.76 +17.83 0.24
Fasting glucose (mmol/1) 4.50+0.79 4.70+1.32 0.23
Alanine aminotransferase (IU/L) 23.67+19.47 23.72+17.96 0.39
Aspartate aminotransferase (IU/L) 21.53+9.86 24.05 +18.07 0.20
Serum albumin (g/1) 35.27+3.17 37.34+3.56 0.01
Serum urea nitrogen (mmol/L) 7.08+4.22 6.48+2.89 0.48
Creatinine (umol/l) 109.96+42.11 115.32+51.80 0.69
Blood uric acid (umol/l) 385.87+108.03 399.22+106.96 0.73
Triglyceride (mmol/l) 2.29+1.09 2.63+1.71 0.66
Cholesterol (mmol/l) 6.15+2.59 5.24+1.24 0.10
eGFR (ml/min) 72.94+28.52 71.33+30.82 0.79
Values represent mean + SD or median (range)
eGFR estimated glomerular filtration rate
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Fig.2 The proportion of patients with different pathological conditions: a subtypes of patients in different groups; b the glomerulus sclerosis
condition; ¢ TIL grades in both groups; d the vascular lesions in patients of two groups. S steroids; C control
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Fig.3 Clinical data collected during the follow-up: a The urine
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Fig.4 Survival without end point of 30% reduction of baseline eGFR
or eGFR <30 ml/min in pFSGS patients in study group and control
group. Kaplan—Meier estimates, log rank, P=0.03

There was a significant difference between two groups
after 30 months (P < 0.05) (Fig. 3d).

Only two patients in control group progressed to ESRD
in 39 months during follow-up. The composite end point of
>30% decrease of eGFR or eGFR < 30 ml/min was reached
by 11 cases in study group, and 21 in control group. The
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“Asterisk” indicates P <0.05 between two groups. S steroids; C con-
trol, CR complete remission; PR partial remission; NR no response to
treatment

medium survival time was 72 months in study group while
57 months in control group (P=0.03) (Fig. 4).

Multivariate analysis

We conducted Cox multivariate regression analysis of the
patients’ gender, age, pathological indicators, and clinical
indicators. The results showed that only age was an inde-
pendent risk factor for renal progression (HR per 1 year
increase, 1.038; 95% confidence interval, 1.007-1.071;
P=0.02). Other characteristics including serum creatinine
showed no statistical significance. Detailed results were
shown in Table 2.

Adverse effects

In 1 year, adverse reactions were observed in eight (15.4%)
patients in study group, including elevated serum glucose
(N=3), skin acne (N=2), upper respiratory tract infection
(N=2) and urinary tract infection (N=1). After adjust-
ing of therapy or symptomatic treatment, all above-men-
tioned symptoms are alleviated. Major side effects were not
observed in patients (Table 3).
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Table2 Cox multivariate regression analysis of the patient’s gender,
age, pathological indicators, and clinical indicators

Parameter HR (95% CI) p value

Female gender 1.583 (0.645-3.883) 0.32
Age, years 1.038 (1.007-1.071) 0.02*
Subtypes 1.007 (0.409-2.482) 0.99
1.303 (0.743-2.286) 0.36
1.565 (0.794-3.086) 0.20

1.278 (0.864—-1.892) 0.22

Glomerulosclerosis
Tubulointerstitial lesions
Arteriolar lesion

Hypertension 0.899 (0.351-2.305) 0.83
Hematouria 1.021 (0.699-1.492) 0.91
Proteinuria (g/24 h) 1.000 (1.000-1.001) 0.94

Serum albumin (g/1) 1.033 (0.925-1.155) 0.56
0.999 (0.852-1.170) 0.99
1.006 (0.987-1.025) 0.56
0.997 (0.993-1.002) 0.24

0.987 (0.949-1.026) 0.51

Serum urea nitrogen (mmol/L)
Creatinine (umol/l)

Blood uric acid (umol/l)
eGFR (ml/min)

eGFR estimated glomerular filtration rate
*P<0.05

Discussion

This is the first single-center prospective open-labeled con-
trolled study focusing on pFSGS patients with moderate
proteinuria.

Anti-hypertensive, anti-proteinuria, and dietary
approaches aimed at slowing down non-specific mecha-
nisms that contribute to progression of FSGS. Inhibition of
renin-angiotensin-aldosterone system (RAAS) is a mainstay
therapy for glomerular diseases characterized by podocyte
injury, mainly through limiting podocyte apoptosis and
detachment [14]. ACEI/ARB have been shown to effectively
lower the mild and moderate proteinuria in chronic kidney

disease patients with a good safety and tolerance independ-
ent of lowering blood pressure [15]. More recently, stud-
ies have shown that podocyte number can be increased by
RAAS inhibition and that this occurs in the absence of podo-
cyte proliferation [16, 17].

Response to steroids is an important indicator of renal
prognosis. The efficacy of steroids in pFSGS patients with
NS has been repeatedly confirmed [18, 19]. Chen et al. [20]
reported that 56.2% of the patients (N=143) with FSGS
were sensitive to steroids. In our study, 38 (73.08%) cases
are sensitive to steroid treatment in study group. Corticoster-
oids have non-specific immunosuppressive effects on FSGS
patients, and may also exert their effect by inducing expan-
sion of myeloid-derived suppressor cells [21]. Pozzi et al.
[22] conducted a randomized controlled trial and reported
that steroids treatment was shown to reduce proteinuria and
preserve renal function in IgA nephropathy patients with uri-
nary protein 1.0-3.5 g/24 h without notable adverse effects.
Uzu et al. [23] came to a similar conclusion in their research
(study group N=23; control group N =22). However, there
has been no such trial on pFSGS patients with moderate
proteinuria before.

In our cohort, 24-h-urine protein excretion was 1.67
(1.04-3.26)g/24 h in study group and 1.58 (1.09-3.43)g/24 h
in control group, without significant difference between
groups. NOS presents in most patients and perihilar or tip
FSGS also presents in a few cases. The absence of cellular
and collapsing subtypes may attribute to the relatively severe
clinical phenotype of these two lesions [11, 24]. Moura et al.
[19] reported that the median age in their pFSGS group was
32 years, 45% were males (N =140). Median age of a Paki-
stan adult FSGS cohort (N=124) was 31 (17-85) years, 86
(69%) were male [25]. In our study, the median age is 42
years, which may be because of patients in our cohorts pre-
sent less severe clinical symptoms, thus the time they visited

Table 3 Adverse reactions

. . . Group
observed in patients during the

Study group

Control group

follow-up Adverse reactions observed

Adverse reactions rates

Elevated serum glucose (N=3)

Skin acne (N=2)

Upper respiratory tract infection (N=2)
Urinary tract infection (N=1)

Cushing syndrome (N=0)
Impaired hepatic function (N=0)

Osteoporosis (N=0)
Cataract (N=0)

Gastric ulcer/gastric mucosal lesion (N=0)
Psychiatric disorders (N=0)

15.40%

Hypotension (N=2)
Cough (N=0)
Hyperkalemia (N=0)

Transient renal dete-
rioration (N=0)
Angioedema (N=0)

4.00%

Adverse reaction rate P=0.09
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hospital can be years after the disease onset, resulting in
presenting older age.

Hypertension, microscopic hematuria, and renal insuf-
ficiency are seen in 30-45% of FSGS cases [5]. Proteinu-
ria quantification is essential during the clinical evaluation
of patients with FSGS because it is among the strongest
determinants of renal prognosis [26]. Earlier research in our
department identified proteinuria> 1.0 g/24 h as risk factor
of worse renal prognosis [8]. After 1 month of treatment,
urine protein was significantly decreased in both groups.
And 1 year later, the urine protein declines by 69.8% in study
group and by 47.1% in control group. Plasma albumin level
is negatively correlated with urinary protein excretion. The
concentration of serum albumin is usually used as a sur-
rogate parameter to assess the risk of thromboembolism. In
our study, all patients present with initial albumin> 30 g/1,
both groups of patients show elevated serum albumin after
treatment. Both therapies can decrease protein excretion and
elevate serum albumin, but the addition of low-to-medium
doses of glucocorticoids is beneficial to adult pFSGS
patients with moderate proteinuria.

It has been consistently shown that remission was an
independent predictor of renal survival in NS patients [1,
6, 27], and certainly remission is also essential in FSGS
patients with moderate proteinuria. According to our results,
remission rate in study group is higher than control group.
During 12-months follow-up, 5 of 37 (13.5%) patients
relapse in study group, while 10 out of 18 (55.6%) in control
group. The addition of low-to-medium dose of steroids can
reduce the likelihood of recurrence of moderate proteinuria
by more than 70%.

Bagchi et al. [1] reported that 9.5% patients (N=116) had
renal deterioration with a median follow-up of 23.6 months
in NS cohort. Earlier research in our department showed
38.2% cases with impaired renal function [4]. Estimated
GFR is 72.15+29.68 ml/min in our study, with no signifi-
cant difference between two groups. It remained stable dur-
ing 1 year of follow-up in both groups. But during 5-year fol-
low-up, serum creatinine in study group decreased slightly,
while control group showed an upward trend. Considering
the relatively favorable prognosis of FSGS patients with
moderate proteinuria, we defined >30% decrease of eGFR
or eGFR <30 ml/min as our composite end point referring
to the standards used in previous studies [23, 28]. To bet-
ter assess the patient’s prognosis, the end points we defined
were relatively easier to reach than common end points such
as death, ESRD, and creatinine doubling. The medium sur-
vival time was 72 months in study group, while 57 months
in control group (P=0.03). Although FSGS patients with
moderate proteinuria had relatively optimistic prognosis, the
patients may still suffer from exacerbated renal function.
But if treated them with additional glucocorticoids, those
patients can obtain renoprotective benefits.
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Progression of renal function still occurred in 11 patients
in the study group though steroids were used. Meanwhile,
there are also 29 cases presented with good renal prognosis
in the control group. To analyze the characteristics of those
patients, we conducted multivariate analysis of the patient’s
gender, age, pathological indicators, and clinical indicators.
Interestingly, the results showed that only age was an inde-
pendent risk factor for the progression of renal function.
Other characteristics including serum creatinine showed no
statistical significance. These results indicate that even in
patients with already elevated serum creatinine, active treat-
ment can effectively delay the progression of renal function
and improve the prognosis.

Potential adverse effects of glucocorticoids are important
causes of nephrologists’ conservative attitude towards ster-
oids. We adopt prednisone at 0.4-0.6 mg/kg/day, which is
a lower dose than we usually apply in NS. Patients in study
group took oral steroids for median period of 7 months.
Minor adverse reactions were observed in eight patients in
study group and two in control group. The adverse symp-
toms were mild and improved after adjustment of regime,
diet modification or symptomatic treatments. To conclude,
low-to-medium dose of glucocorticoids are rather safe
though mild side effect may occur.

Our study has certain limitations including the heteroge-
neity of the disease at presentation since patients were not
randomized into groups and its origin from single center.
The type and dose of ACEI/ARB used were not uniform.

In conclusion, glucocorticoids combined with ACEI/
ARB in adult pFSGS patients with moderate proteinuria
might have better efficacy in reducing proteinuria, and pro-
tecting renal function than ACEI/ARB alone. Our results
recommended consider expanding the application of low-
to-medium dose of glucocorticoid in pFSGS patients with
moderate proteinuria. Our results still need to be validated
by multi-centred, randomized, double-blind studies with
prolonged follow-up.
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