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Abstract: Objective: The purpose of this study was to explore the clinical effect of prednisone combined with tripter-
ygium wilfordii polyglycoside on nephrotic syndrome as well as their effects on renal function and serum inflamma-
tory factors. Methods: The medical records of 107 patients with nephrotic syndrome in our hospital from June 2018
to September 2019 were collected retrospectively. On the basis of treatment option, they were randomly divided
into group A received prednisone tablets only, and group B treated with prednisone and tripterygium wilfordii polyg-
lycoside tablets. The treatment efficacy, renal function indexes, plasma albumin, 24 h urine protein, serum inflam-
matory factor levels, adverse reactions, and disease recurrence were compared between the two groups. Results:
(1) The total response rate in group B was 94.44%, higher than 71.70% in group A (P<0.05). (2) After treatment,
BUN, SCr, TNF-¢, IL-6 and hs-CRP levels in group B were lower than those in group A (P<0.05). Group B also exhibited
lower levels of protein excretion and higher level of plasma albumin than group A after 24 h of treatment (P<0.05).
The incidence of adverse reactions in group B was 3.70%, lower than 17.87% in group A (P<0.05). (6) The disease
recurrence rate in group B was 1.85%, lower than 16.98% in group A (P<0.05). Conclusion: Prednisone combined
with tripterygium wilfordii polyglycoside has significant clinical efficacy and high safety, which is beneficial to improv-
ing renal function and reducing the body’s inflammatory response and the disease recurrence rate.
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Introduction

Nephrotic syndrome is a kidney disorder that
causes the body to expel too much protein in
the urine. It occurs as a result of increased
glomerular basement membrane permeability
and decreased glomerular filtration. It evolves
quickly, and is easy to relapse, leading to high
mortality rate [1-3].

At present, the pathogenesis of nephrotic syn-
drome has not been fully clarified at home and
abroad. Most scholars have explained it from
the aspects of inflammatory response, non-
immune mechanism, immune abnormality and
molecular genetics, which are individually or
jointly involved in the occurrence of nephrotic
syndrome [4-6]. Glucocorticoid is the first line
treatment for this disease, but most clinical
practice indicates that the improper use of
hormones is more likely to cause adrenal corti-

cal dysfunction. Once discontinued, the com-
pensatory function is reduced, leading to the
relapse [7]. At the same time, since glucocorti-
coids affect a variety of biological processes
including growth, metabolism, development,
behavior, and immune function, it is necessary
to pay attention to the pharmacokinetic mecha-
nism of the hormones [8]. In recent years, with
the continuous deepening of Chinese medicine
research, the application of Chinese medicine
has been widely used in various clinical fields.
In traditional Chinese medicine (TCM), nephrot-
ic syndrome was categorized as “consumptive
disease”, “turbid urine”, and “edema”, which is
caused by the invasion of foreign pathogens as
well as spleen and kidney deficiency. Therefore,
tripterygium wilfordii polyglycoside tablets were
recommended for the treatment [9, 10].
Tripterygium wilfordii is a common herb used in
TCM and has anti-inflammatory and immuno-
suppression effects. Tripterygium wilfordii can
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improve proteinuria by repairing glomerular
basement membrane [11, 12].

In clinical studies, high-dose glucocorticoids or
glucocorticoids combined with immunosup-
pressive drugs were usually used to treat
nephrotic syndrome. However, there are also
disadvantages such as high incidence of
adverse reactions and high recurrence rate
after drug withdrawal [13]. Therefore, this study
advocates the combination of TCM on the basis
of glucocorticoids, which is innovative and
feasible.

Materials and methods
Subjects

The clinical data of 107 patients with nephrotic
syndrome in our hospital from June 2018 to
September 2019 were collected retrospective-
ly. Based on the treatment option, they were
randomly divided into two groups, 53 patients
in group A treated with prednisone tablets, and
54 patients in group B treated with prednisone
tablets combined with tripterygium wilfordii gly-
coside tablets. There were 36 males and 17
females in group A, with the average age of
49.63 + 3.28 years and the average course of
disease of 1.98 + 0.28 years. There were 39
males and 15 females in group B, with the aver-
age age of 49.72 + 3.22 years and the average
course of disease of 2.02 + 0.25 years. (1)
Inclusion criteria: patients who met the diag-
nostic criteria for nephrotic syndrome [14];
patients who had no contraindications for pred-
nisone tablets and tripterygium glycoside tab-
lets; and patients who had complete medica-
tion compliance. This study was approved by
the medical ethics committee. All patients
signed written informed consent. (2) Exclusion
criteria: patients with diabetes; patients with
arrhythmia; patients with secondary nephrotic
syndrome caused by myeloma nephropathy,
purpuric nephritis, diabetic nephropathy, lupus
nephritis and other diseases; and patients with
barriers to communication were excluded.

Methods

Group A: patients were given high-protein, low-
carbohydrate diets, anticoagulation therapy as
well as hypotensive and diuretic treatments,
while prednisone was administered orally
(Shanghai Xinyi Pharmaceutical Factory Co.,
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Ltd., H31020675, 5 mg). The initial dosage was
0.5 mg/(kgd). After continuous use for 8
weeks, the dosage was gradually reduced by
10% to final 10-20 mg/d for 6 months.

Group B: On the basis of treatment in group A,
patients in group B were given oral tripterygium
wilfordii polyglycoside tablets (Hunan Qianjin
Xieli Pharmaceutical Co., Ltd., Z43020138, 10
mgx50). The dosage was controlled to 1.5 mg/
(kg-d). One course of treatment lasted for 8
weeks and a total of 3 courses of treatment
were given.

Observation indicators

(1) Criteria for efficacy evaluation [15]. Marked
Response: symptoms basically disappeared;
plasma albumin >30 g/L, and urine protein
<0.5 g/24 h. Response: symptoms significantly
alleviated; plasma albumin ranged between
25-30 g/L, and the urine protein <1.5 g/24 h.
No response: clinical symptoms, plasma albu-
min level and urinary protein were not impro-
ved. Response rate = (Marked response +
response)/total cases.

(2) Renal function indices. Before and after
treatment, blood urea nitrogen (BUN) and blood
creatinine (SCr) were measured using a fully
automatic biochemical analyzer.

(3) Quantification of plasma albumin and 24 h
urinary protein. Before and after treatment, the
two groups of patients were measured by auto-
matic biochemical analyzer for plasma albumin
level and 24 h urine protein.

(4) Serum inflammatory factor level [16]. Before
and after treatment, 3 ml of fasting venous
blood samples were collected and centrifuged
at 3000 r/min for 15 min to obtain superna-
tant. Tumor necrosis factor-a (TNF-), interleu-
kin-6 (IL-6), high-sensitivity C-reactive protein
(hs-CRP) were all measured by enzy-melinked
immunosorbent assay strictly in accordance
with the kit instructions (Beijing Zhongshan
Jingiao Biotechnology Co., Ltd.).

(5) Occurrence of adverse reactions was com-
pared between the two groups.

(6) Disease recurrence within 6 months after
treatment was compared between the two
groups.
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Table 1. Comparison of baseline data between the two

groups [n (%)]/(x % sd)

Data Group A (n=53) Group B (n=54) t/X? P
Gender (cases) Male 36 (67.92) 39 (72.22) 0.236 0.627
Female 17 (32.08) 15 (27.78)
Age (year) 49.63 £ 3.28 49.72 £ 3.22 0.143 0.886
Course of disease (years) 1.98 + 0.28 2.02 £0.25 0.779 0.437
Disease type (cases)
Initial treatment 42 (79.25) 45 (83.33) 0.294 0.588
Retreatment 11 (20.75) 9 (16.67)
Pathological type (case)
Minimal lesion 20 (37.74) 22 (40.74) 0.025 0.658
Mesangial proliferative nephritis 17 (32.08) 15 (27.78)
Focal segmental glomerulosclerosis 10 (18.87) 12 (22.22)
Membranous nephropathy 6 (11.32) 5 (9.26)

Table 2. Comparison of clinical efficacy between the two groups [n (%)]

Group Number of cases  Marked response Response No response Response rate
Group A 53 21 (39.62) 17 (32.08) 15 (28.31) 38 (71.70)
Group B 54 29 (53.70) 22 (40.74) 3(5.56) 51 (94.44)*
X2 9.890

P 0.002

Note: *indicates comparison with group A, P<0.05.

Statistical analysis

SPSS22.0 was used for data analysis. Meas-
urement data were expressed as mean * st
andard deviation (mean * SD). Data with nor-
mal distribution were subjected to t test, and
data with non-normal distribution was subject-
ed to Mann-Whitney U test. Count data were
expressed as [n (%)] and compared by X? test.
P<0.05 indicated statistical significance.

Results

Comparison of baseline data between the two
groups

There was no significant difference in terms of
gender ratio, age and course of disease, re-
lapse rate, and type of nephrotic syndrome
between the two groups (P>0.05) (Table 1).

Comparison of clinical efficacy between the
two groups

The total response rate in group B was 94.44%,
higher than 71.70% in group A (P<0.05) (Table
2).
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Comparison of renal function indices between
the two groups

Before treatment, no significant difference was
found in BUN and SCr levels (P>0.05). Com-
pared with those before treatment, BUN and
SCr levels were significantly decreased after
treatment (P<0.05). Compared with group A,
BUN and SCr levels were lower in group B
(P<0.05) (Figure 1).

Comparison of plasma albumin and 24 h urine
protein between the two groups

The two groups exhibited no significant dif-
ference in serum albumin and 24 h urinary pro-
tein before treatment (P>0.05). Compared with
that before treatment, 24 h urinary protein
decreased in both groups after treatment,
showing significant difference (P<0.05). Com-
pared with that before treatment, serum albu-
min in-creased in both groups after treat-
ment, showing significant difference (P<0.05).
Compared with group A, group B had lower
24 h urine protein and higher plasma albumin
levels after treatment (P<0.05) (Figure 2).
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Figure 1. Comparison of renal function indices between the two groups. A. The comparison of SCr levels before
treatment in two groups P>0.05. After treatment, the SCr level in group B was lower than that in group A, P<0.05.
B. The comparison of BUN levels in two groups before treatment, P>0.05. After treatment, the BUN level in group B
was lower than that in group A, P<0.05. * Compared with group A, P<0.05.

A B
40 i ! ] ® Group A %10: T T 4 e Group A

= { = GroupB 2 g 1 =GroupB
£ ] ] £ 3 SO
E ] I I I ] & 64 v
3 201 . 3 —:& :
s ] ] £ 49 3
£ 1 : g 3 ]
8 107 7 g 53 L
o ] b o 1 ]

] ] c . .

0 T T 50 T T
Before treatment  After treatment £ Before treatment After treatment
Plasma albumin 24h urine protein quantification

Figure 2. Plasma albumin levels and 24 h urine protein. A. Before treatment, there was no difference in the serum
albumin level of the two groups, P>0.05. After treatment, the serum albumin in group B was higher than that in
group A, P<0.05. B. The comparison of 24 h urine protein before treatment, P>0.05. After treatment, the 24 h urine
protein in group B after 24 h was lower than that in group A, P<0.05. * Compared with group A, P<0.05.

Comparison of serum inflammatory factors Comparison of disease recurrence between
between the two groups the two groups

Before treatment, there was no statistically The disease recurrence rate in group B was
significant difference between two groups in 1.85%, lower than 16.98% in in group A (P<
terms of TNF-a, IL-6, and hs-CRP (P>0.05). 0.05) (Table 4).

Compared with those before treatment, TNF-«, ) .

IL-6, and hs-CRP levels decreased in both Discussion

groups after treatment, showing significant dif-

ference (P<0.05). Group B showed lower TNF-a, Hormones are usually used to treat nephrotic

IL-6, and hs-CRP than group A (P<0.05) (Figure §yndrome. Mostjuve_nile patigllnt-s with nephrot-
3). ic syndrome have a high sensitivity to homones,

and for relatively older patients, it is difficult to
Comparison of adverse reactions between the achieve ideal clinical efficacy with hormone
two groups therapy alone [17, 18]. Only sufficient hormone

and a long treatment period yield ideal efficacy.
During the treatment period, the incidence of Therefore, long-term high-dose glucocorticoid
adverse reactions in group B was 3.70%, lower therapy was often prescribed for patients [19,
than 17.87% in group A (P<0.05) (Table 3). 20]. However, long-term high-dose medica-
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Figure 3. Comparison of serum inflammatory factor lev-
els between the two groups. A. The hs-CRP level before
treatment in the two groups was compared, P>0.05.
After treatment, the hs-CRP level in group B was lower
than that in group A, P<0.05. B. Comparison of IL-6,
P>0.05. After treatment, IL-6 in group B was lower than
thatin group A, P<0.05. C. Comparison of TNF-a before
treatment, P>0.05. After treatment, TNF-ot in group B
was lower than that in group A, P<0.05. * Compared
with group A, P<0.05.

Table 3. Comparison of the incidence of adverse reactions between the two groups [n (%)]

Group Number of cases headache Leukopenia Gastrointestinal reactions Incidence
Group A 53 3 (5.66) 4 (7.55) 3 (5.66) 10 (18.87)
Group B 54 1(1.85) 0 (0.00) 1(1.85) 2 (3.70)*
X2 6.177
P 0.129

Note: *indicates comparison with group A, P<0.05.

Table 4. Comparison of disease recurrence
between the two groups [n (%)]

Group Number of cases Recurrence rate
Group A 53 9 (16.98)
Group B 54 1(1.85)*

X2 7.226

P 0.007

Note: *indicates comparison with group A, P<0.05.

tion will cause complications such as osteo-
porosis, secondary immunosuppressive infec-
tions, hypertension and hyperglycemia, and
after medication withdrawal, the symptoms will
reappear. A reasonable combined medication
should be explored to reduce the incidence of
complications and disease recurrence, and im-
prove the clinical efficacy [21, 22].

TCM believes that nephrotic syndrome is char-
acterized by internal cold and dampness,
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caused by spleen and kidney deficiency and
invasion of foreign evils [23]. To improve the
treatment effect, tripterygium wilfordii polygly-
coside tablets were added on the basis of hor-
mone therapy. Results showed that the total
response rate in group B was higher than that
in group A, and the levels of BUN and SCr as
well as 24 h urine protein in group B were lower
than those in group A, while the plasma albu-
min levels were higher than those of group A,
suggesting that the combined therapy showed
better efficacy, which is conducive to improving
renal function. In TCM, tripterygium wilfordii
has the effects of reducing swelling and analge-
sic, removing wind and dampness, and tonify-
ing the blood circulation [24]. Modern pharma-
cological studies have shown that tripterygium
wilfordii polyglycoside tablets are the main
active ingredient of tripterygium wilfordii, with
an ideal immunosuppressive effect, which can
excite the hypothalamus-pituitary-adrenal axis,

Int J Clin Exp Med 2021;14(1):383-390
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promote glucocorticoid synthesis, and promote
the proliferation of mesangial cells, thereby
improving the permeability of the glomeruli and
reducing proteinuria production [25, 26].
Prednisone combined with tripterygium wil-
fordii polyglycoside tablets can significantly
reduce the patient’s proteinuria and increase
the total protein and serum albumin concentra-
tion. This study also showed that the incidence
of adverse reactions and disease recurrence
rates in group B were lower than those in group
A, suggesting that combined treatment has
high safety and can also improve disease recur-
rence. The underlying mechanism may be that
tripterygium wilfordii polyglycoside does not
bring hormone-like adverse reactions [27].

Inflammation refers to the activation of the
mononuclear macrophage system under the
stimulation of various chemicals, endotoxins,
and microorganisms, and then the inflammato-
ry responses occur with the release of pro-
inflammatory cytokines [28]. In patients with
nephrotic syndrome, immune function is dis-
ordered, and inflammatory cytokines are acti-
vated and released into the blood, exacerbat-
ing glomerular damage. TNF-a is one of the
common inflammatory factors, and its sources
include not only infiltrates of inflammatory cells
in the Kidney, but also proximal tubule epithelial
cells and mesangial cells. Therefore, TNF-a
plays a crucial role in kidney damage and
immune inflammation. IL-6 is an inflammatory
mediator. It can bind to IL-6 receptors on the
surface of mesangium and promote stromal
hyperplasia and mesangial cell proliferation,
causing inflammation and immune damage in
the kidney. C-reactive protein (CRP) is a homo-
pentameric acute-phase protein, and the level
of hs-CRP in patients with neph-rotic syndrome
is significantly increased. In this study, the lev-
els of TNF-q, IL-6, and hs-CRP in group B were
lower than those in group A, suggesting that
prednisone tablets combined with tripterygium
wilfordii tablets could decrease inflammatory
response. Another study found that there was
no significant difference in serum inflammatory
factor levels between the two groups before
treatment (P>0.05), whereas after treatment,
the observation group had significant data
advantages, and the total effective rate of the
observation group was higher than that of the
control group (P<0.05), which was similar to the
results of this study [29]. We assume that
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tripterygium wilfordii polyglycoside tablets can
reduce the deposition of antigen-antibody com-
plexes, so that cell damage is alleviated, and
the integrity of the glomerular basement me-
mbrane is effectively maintained. The drug
can also inhibit the proliferation of cells and
induce apoptosis, thus reducing the levels of
inflammatory factors such as TNF-«, IL-6, hs-
CRP, and slowing down the pathological pro-
cess.

To sum up, the treatment of nephrotic syn-
drome with prednisone tablets combined with
tripterygium wilfordii glycoside tablets has sig-
nificant clinical efficacy and high safety, which
is conducive to improving renal function, reduc-
ing the body’s inflammatory response, and
reducing the rate of disease recurrence.

Although this research has reached some con-
clusions, it also has the limitation of small sam-
ple size. Therefore, a more comprehensive
study with a larger sample size and a longer
time is needed.
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