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Introduction

Membranous nephropathy (MN) has been the leading cause 
of the nephrotic syndrome in nondiabetic adults (1-3).  
MN can be induced by many secondary causes, such as 
drugs, infections, and underlying diseases (4). However, 
most patients of MN are idiopathic (5). IMN is a kind 
of antibody-mediated autoimmune disease, which can 
be diagnosed by renal biopsy. The characterized renal 
biopsy of IMN is deposition of immune complex along the 
glomerular basement membrane. Moreover, IMN patients 
has high risk for progressive deterioration of renal function. 
Research found that 30–40% IMN patients could develop 
into ESRD (6). 

As we know, ACEI/ARB is the basic therapy for 
IMN. Research showed that ACEI/ARB has beneficial 
effect on decreasing proteinuria for IMN patients with 
non-nephrotic-range proteinuria (7,8). When patients, 
proteinuria ≥4 g/24 h after 6-month conservative 
therapy, they should be applied immunosuppressive 
therapy (9). Cyclosporine and tacrolimus, mycophenolate 
mofetil (MMF), rituximab, and adrenocorticotropic 
hormone (ACTH) are recommended for IMN patients 
for immunosuppressive therapies (10). However the 
immunosuppressive therapies have side effects such as 
infection, tumor, and so on. Moreover, there are many 
IMN patients has high level of proteinuria and high risk of 
progression to ESRD after these active treatments. Thus, 
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faced with the limitations of currently available treatments, 
searching additional interventions for IMN remains worthy 
of exploration.

Traditional Chinese medicine (TCM) has been widely 
used in the treatment of IMN (11). TCM showed beneficial 
effect for IMN patients in our clinical practice. In recent 
years, clinical trial has demonstrated the effectiveness and 
safety of TCM in the treatment of IMN (12). The TCM 
formula used in our trial is Moshen Digui (MSDG). As a 
kind of empirical formula, MSDG has been widely used in 
the treatment of IMN. The efficacy and safety of MSDG 
has been demonstrated by summarizing of clinical data of 
many IMN patients. However, there is no high-quality 
randomized, controlled trial for MSDG in the treatment 
of IMN. In our study, placebo will be used for comparison. 
A randomized, controlled, and single-blind Trial will be 
performed in our study. Our study will provide evidence for 
MSDG in the treatment of IMN.

We present the following article in accordance with 
the SPIRIT reporting checklist (available at http://dx.doi.
org/10.21037/lcm-20-10). 

Methods

Ethics, consent, and permissions

Our trial has been approved by the ethics committee of 
Beijing Traditional Chinese medicine Hospital (Approval 
No. 2017BL-049-02). It has been registered on the Chinese 
Clinical Trial Registry under number ChiCTR1800015866. 
The trial will be performed in accordance with the Standard 
Protocol Items: Recommendations for Intervention Trials 
(SPIRIT) guidelines (13). All participants will be informed 
relative content about our trial including the purpose of 
the trial and the possible risks and benefits. All visits will be 
documented in Case Report Forms (CRFs). Data are stored 
in a research database in accordance with the Standard 
Protection Authority.

Study design and setting

Our study is a randomized, controlled, and single-blind 
trial. The flowchart of our trial is shown in Figure 1. Sample 
size of our study was calculated by computational formula. 
The computational formula is as follows: 

N= [(Zα+Zβ) σ/δ] 2(Q1-1+Q2-1). The parameters are 
as follows: α=0.05, β=0.20, Q1=Q2=0.5. A total of 60 IMN 
patients will be randomized into two groups at a ratio of 

1:1. The two groups are “control group” and “therapeutic 
group” respectively. All patients will be recruited from 
Beijing Traditional Chinese Medicine Hospital. If a 
patient consents, patients’ information will be collected 
and biochemical test results will be detected at the first 
visit. Eligible participants will be randomly divided into 
different groups and will be received different treatment. 
To explore efficacy and safety of MSDG, biochemical test 
will be detected every four weeks regularly. The timing of 
treatment visits and data collection is detailed in Table 1.

Randomization and blinding

Complete randomization will be performed in our trial. A 
randomization sequence 1 to 60 will be generated by SAS8.2 
software. The serial number are printed on treatment cards. 
Patients will be received treatment cards and randomly 
divided into different groups according to their sequence of 
diagnosis and treatment. The random allocation sequence 
will be produced by an independent researcher who is not 
involved in the recruitment, evaluation and intervention 
of participants. Before intervention commencement, the 
research staff will inform eligible participants of their 
intervention allocation by telephone. Patients of odd 
number will be taken into therapeutic group. Patients of 
even number will be taken into control group. All processes 
will be performed by an independent researcher. 

Our trial will use single-blind method. Patients will 
not know their real therapeutic method. However, all 
information is open for researchers. Placebo of MSDG will 
be used for control. The paster of placebo will be made as 
the same smell, size, colour, and appearance with the paster 
of MSDG.

Participants

Participants recruitment
Advertisements of our trial will be showed on hospital 
bulletin boards in Beijing Traditional Chinese Medicine 
Hospital, capital medical university. Patients who show 
interest in participating can communicate with relative 
researchers. The information of our trial will be provided 
to patients. Once patients agree to participate in our 
trial, they will be assessed by their demographic data and 
information about medical history, concomitant medication, 
physical examination, vital signs, and regular test results. 
All participants should conform to the diagnostic criteria 
of IMN. Diagnostic criteria for IMN are based on the 
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criteria set by KDIGO Clinical Practice Guideline (14). 
TCM syndrome type of all participants should be deficiency 
of spleen and kidney with blood stasis. The diagnostic 
standards of deficiency of spleen and kidney with blood 

stasis include primary symptoms and secondary symptoms. 
Primary symptoms include Lumbago, edema, weakness, 
gloomy complexion, and dyspepsia. Secondary symptoms 
include limb numbness, scaly dry skin, frequent micturition 

Figure 1 The flowchart of trial design. IMN, idiopathic membranous nephropathy; 24UTP, 24-hour urine total protein; ALB, albumin; TP, 
total protein; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular filtration rate; uPCR, urine protein to creatinine ratio; 
PLA2R, phospholipase A2 receptor.
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at night, and diarrhea. Moreover, eligible patients should 
satisfy the inclusion and exclusion criteria. 

Inclusion criteria
(I) Conform to the diagnostic criteria of IMN;
(II) 24-hour urinary protein quantification is less than 4g 

and renal function is normal;
(III) There are no contraindications of ACEI/ARB, such 

as renal artery stenosis, hyperkalemia, and isolated 
kidney;

(IV) Patients who aged 18 to 75.

Exclusion criteria
(I) P a t i e n t s  w h o  h a s  a p p l i e d  h o r m o n e , 

immunosuppressant, and/or tripterygium  Glycosides 
in the past six months;

(II) Patients of acute renal failure;
(III) Patients who has high blood pressure and infection 

and has not been effectively controlled;
(IV) Patients who has severe primary disease, malignant 

tumor, and mental disease;
(V) Patients who has allergic constitution and has history 

of drug allergy;
(VI) Patients who has local skin lesion at the waist;
(VII) Patients who is pregnant and lactating women.

Elimination criteria
(I) Patients who are misdiagnosed;
(II) Patients who are not regularly follow-up recorded and 

laboratory report is incomplete;
(III) Patients who have applied hormone, immunosuppressant 

during the study period.

Termination criteria
(I) Patients whose Scr  was significantly increased (≥30%);
(II) Patients who have severe complications and infection 

during the research.

Interventions

Basic treatment
All participants should be received high quality low protein 
diet (1 g/kg/d). All participants should have adequate time 
to rest. Lipid-lowering therapy is recommended for all 

Table 1 Timing of treatment visits and data collection

Variables Baseline
Treatment phase

Week 0 Week 4 Week 8 Week 12

24 h urinary protein √ √ √ √ √

Serum albumin √ √ √ √ √

Serum total protein √ √ √ √ √

SCr √ √ √ √ √

BUN √ √ √ √ √

eGFR √ √ √ √ √

ACR √ √ √ √ √

PLA2R √ √ √ √ √

Blood routine √ √ √ √ √

Urine routine √ √ √ √ √

Liver function √ √ √ √ √

Fibrinogen √ √ √ √ √

D-dimer √ √ √ √ √

ECG √ √

Renal ultrasound √ √

SCr, serum creatinine; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; ACR, albumin-to-creatinine ratio; PLA2R, 
phospholipase A2 receptor; ECG, electrocardiogram.
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participants and anticoagulation therapy is recommended 
for participants who have hypercoagulable state.

Intervention method
Participants of two groups are given one capsule of irbesartan 
(150 mg per grain) once daily for 12 weeks. Participants 
of control group are received ultrasonic infiltration of 
placebo. Participants of therapeutic group are received 
ultrasonic infiltration of MSDG. Treatment of ultrasonic 
infiltration are performed once every other day. Ultrasonic 
infiltrations are lasted 30 min at a time for 12 weeks. When 
participants’ blood pressure<90/60 mmHg, the irbesartan 
will be decrement. The participant cannot use hormone, 
immunosuppressant, and/or tripterygium Glycosides during 
the trial. 

Irbesartan capsules (150 mg per capsules) will be 
provided by Sanofi Pharmaceutical Company (Hangzhou, 
China). MSDG consist of elven herbs: Chinese Foxglove, 
Carapax Testudinis, Astragalus membranaceus, Codonopsis 
pilosula, Atractylodes macrocephala Koidz, Angelica 
sinensis, Paeonia lactiflora Pall, Ligusticum chuanxiong 
Hort, Alisma plantago-aquatica Linn, Rubus idaeus, and 
Hedyotis diffusa. MSDG and placebo will be made as 
paster. The process as follows: MSDG and placebo will be 
smashed and extracted by supercritical CO2 fluid extraction. 
After that, they will be low temperature concentrated and 
gelatinized. The paster of placebo will be made as the 
same smell, size, colour, and appearance with the paster of 
MSDG. 

Outcome measurements

Primary outcome
In our study, 24-h urinary protein is detected for the 
primary measurements. Urinary protein of 24-h is detected 
at 0, 4, 8, 12 weeks respectively. Clinical therapeutic effect is 
evaluated according to the change of 24-h urinary protein. 
Therapeutic effect consists of three grades.
 Complete remission: 24-h urinary protein <0.3 g or 

urinary protein/creatinine <300 mg/g; normal renal 
function; serum albumin >35 g/L; urinary protein is 
negative.

 Partial remission: 24 h urinary protein among 0.3 to 
3.5 g; or urinary protein/creatinine 300–3,500 mg/g;  
or 24 h urinary protein decreases 50% compared 
with base line; renal function is stable (serum 
creatinine increases less than 20% compared with 
baseline).

 Non-remission: 24 h urinary protein >3.5 g and 
decreases less than 50% compared with baseline. 

Secondary outcomes
Secondary outcomes consist of serum albumin, serum total 
protein, serum creatinine, serum blood urea nitrogen, 
eGFR, urinary albumin/creatinine, and PLA2R. They are 
also detected at 0, 4, 8, 12 weeks. 

Safety assessment

Blood routine, urine routine, liver function, fibrinogen, 
and D-dimer are detected at 0, 4, 8, 12 weeks. ECG and 
renal ultrasound are detected at before and after treatment. 
Local skin is observed to confirm no ecchymosis, rash, and 
breakage at every treatment. Any adverse events will be 
recorded and assessed. Participants who suffer harm from 
trial will obtain free treatment and compensation. 

Investigator training and quality control

To guarantee the quality of our trial, all investigator will 
receive the courses of theory and practice. Our courses 
will include how to screen the eligible participants, use the 
random envelope, and perform the process of ultrasonic 
infiltration. All investigators will take a test at the end 
of courses. When they pass the test, they will obtain a 
certificate. Moreover, specially trained medical officers 
will perform an inspection throughout our trial. Moreover, 
the data monitoring committee (DMC) will be established 
in our trial. The DMC has no competing interests and is 
independent from the sponsor. 

Data collection

The tools of data collection will be created for each patient. 
The pages are colour coded by time point, and preceded 
by a log page to complete the interview dates and a front 
cover with the patient’s ID number. Data of baseline will 
be collected at the beginning of our trial. The data of all 
patients will be collected at 4, 8, 12 weeks respectively. To 
reduce follow-up attrition, we will call to participants to 
remind them of the follow up data collection appointment. 

Data management

Data will be collected by trained researchers. All data will 
be entered into predesigned Excel spreadsheets by two 
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researchers. This will be exported to IBM-SPSS-22 for 
analysis, including creation of graphs, descriptive statistics, 
univariate analysis and multiple regression.

Statistical analysis

Data will be analyzed by statistical SPSS 20.0 software 
in our study. Data will be presented as mean ± SEM for 
continuous data. Statistical analyses will be performed by 
Student’s 𝑡-test for comparison of 2 groups (data can be 
analyzed by parametric test). If data can’t be analyzed by 
parametric test, rank-sum test will be used for statistical 
analyses. Statistical analyses will be performed by Chi-
squared test for categorical data. For ranked data, rank-
sum test will be used for statistical analyses. P<0.05 will 
be considered statistically significance and P<0.01 will be 
considered highly statistics significance.

Discussion

IMN, as a kind of common disease, has been the main 
cause of the nephrotic syndrome in nondiabetic adults (1). 
Meanwhile, IMN is a refractory disease. Although many 
active treatments have been applied for IMN patients, there 
are many patients developed into ESRD (6,15). TCM has 
been considered as a basic or complementary method in the 
treatment of IMN in China (11). More importantly, TCM 
compound exhibits its efficacy and safety in the treatment of 
IMN in clinical practice (16). 

MSDG, as a kind of TCM compound, has been widely 
used in the treatment of IMN in our clinical practice. We 
found that MSDG can significantly reduce proteinuria 
and delay progression of IMN. However, there is no high-
quality randomized, controlled trial for MSDG in the 
treatment of IMN. Therefore, our clinical trial will be 
performed. To guarantee the quality, every procedure will 
be under strict quality control. Complete randomization 
will be performed in our trial. Meanwhile, placebo will be 
used for control in our trial. The paster of placebo will be 
made as the same smell, size, colour, and appearance with 
the paster of MSDG. The 24-h urinary protein, as the key 
outcome, will be detected every 4 weeks. 

The method of administration in our trial is ultrasonic 
infiltration. As we know, taking medicine orally is the 
traditional drug-delivery way. However, the poor taste 
of TCM can reduce patients’ compliance. Ultrasonic 
infiltration is a new kind of drug-delivery way, which has 
been approved by FDA. Previous studies have demonstrated 

that the efficacy and safety in the treatment of many diseases 
(17-20). For patients received a long-term TCM treatment, 
ultrasonic infiltration may be a kind of effective method of 
administration. Thus, ultrasonic infiltration will be used for 
the treatment of IMN in our trial. 

Our study will provide the effect of ultrasonic infiltration 
of MSDG prescription for IMN patients.
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purpose of the trial and the possible risks and benefits.
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