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Abstract
Membranous nephropathy is a pathological type of nephrotic syndrome. Current treatments including supportive therapy, 
corticosteroids, immunosuppressive agents are not effective for all patients. New therapies are needed to treat the disease 
safely and effectively. Gut microbiota may contribute to the pathogenesis of this disease. Fecal microbiota transplantation 
(FMT) has made achievements in many diseases. Here, we report a case in which FMT is used to treat a patient with mem-
branous nephropathy and chronic diarrhea, whose symptoms ameliorated and renal function improved.
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Introduction

Membranous nephropathy is the most common cause of 
adult idiopathic nephrotic syndrome which mainly manifests 
severe proteinuria, hypoalbuminemia and edema. Studies in 
recent years have indicated that the autoimmune antibody, 
infection, malignancy, drug (like NSAIDs) and other factors 
are involved in the pathogenesis of membranous nephropa-
thy. Antibodies to the M-type phospholipase A2 recep-
tor (anti-PLA2R) was identified in about 80% of patients 
and the use of anti-PLA2R as a diagnostic and prognostic 
biomarker was widely accepted [1]. The current treatment 
includes supportive treatment like blood pressure control, 
minimize proteinuria, salt restriction and a low protein diet, 
corticosteroids and immunosuppressive drugs [2]. The ritux-
imab is a new option for this disease as aims at B cell which 
plays a critical part in the pathogenesis. Whereas a large 
observational cohort study of rituximab for membranous 

nephropathy showed a 35% failure rates with up to 27% rate 
of recurrence [3], a random-controlled trial suggested up 
to 40% failure rates at 24 months following treatment with 
rituximab [4]. Therefore, a new alternative therapy needs to 
be developed.

Recent investigations have revealed that there has gut 
microbiota dysbiosis in patients with chronic kidney dis-
eases and it may contribute to the pathogenesis [5]. The gut 
microbiota may have a close relationship with chronic kid-
ney disease. Compared to healthy controls, the patients with 
membranous nephropathy have unique features in gut micro-
biota [6]. Fecal microbiota transplantation (FMT) have made 
much progress in the treatment of C. difficile infections and 
inflammatory bowel diseases [7, 8], however, the treatment 
of membranous nephropathy by FMT has not been reported. 
Here, we report a case of FMT treatment in an adult patient 
with membranous nephropathy.

Case report

A 31-year-old man was admitted to our hospital with abnor-
mal urine test. He had a positive urine protein test for 3 years 
and was diagnosed as membranous nephropathy based on 
pathology for 2 years. Tacrolimus was effective initially but 
relapsed with extenuation. The physical examination had 
no abnormities except both lower extremities edema. The 
blood tests showed serum albumin was 20.5 g/L, total pro-
tein was 39.5 g/L, urea was 5.48 mmol/L, creatinine was 
77.9 μmol/L and low-density lipoprotein was 5.83 mmol/L. 
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The 24 h urine proteins were 3.1 g and blood phospholipase 
A2 receptor antibody (PLA2R-Ab) titer was 19.26 RU/mL. 
ANA/ENA and allergen tests are negative while the C-13 
test for Helicobacter pylori urease was positive. Ultrasound 
of kidneys showed no abnormities. We treated him with anti-
pylori therapy, limited salt consumption, angiotensin recep-
tor blocker to minimize proteinuria for a week and statin 
drugs to hyperlipidemia for a week, his symptoms amelio-
rated and then discharged.

Fourteen months ago, the patient developed fever, cough 
and diarrhea. The mycoplasma pneumoniae test was positive 
and sputum smear showed massive gram-positive coccus. 
He received cefepime and azithromycin therapy. Then, he 
was admitted to our hospital. The blood tests showed serum 
albumin was 16.8 g/L, total protein was 31.1 g/L, urea was 
4.31 mmol/L, creatinine was 84.2 μmol/L and PLA2R-Ab 
titer was 62.70 RU/mL. The 24 h urine proteins became 
4.12 g. The upper and lower gastrointestinal endoscopy 
showed no erythema, erosion and ulcer, except mild edema 
on his colonic mucosa. The patient received twice rituxi-
mab instillation (550 mg, respectively) 13 months ago. After 
treatment, the CD20+ cell was below detection limit while 
serum albumin was 18.3 g/L, total protein was 29.9 g/L, urea 
was 4.16 mmol/L, creatinine was 83.3 μmol/L and PLA2R-
Ab titer was 31.19 RU/mL. The 24 h urine proteins became 
5.9 g. 12 months ago, he received 12 mg methylpredni-
solone each day in consecutive 3 days, then the amount 
decreased to 8 mg. He took 8 mg methylprednisolone all 
the time before and after each FMT treatment. The patient 
had chronic diarrhea history. His nephropathy condition will 
reoccur or deteriorate when his diarrhea appeared. However, 
his stool routine exam was normal without any white cell 
or other abnormal thing and has no mucopurulent bloody 
stool. Combined with his gastrointestinal endoscopy results, 
the patient was not diagnosed as inflammatory bowel dis-
ease. In consideration of the patient with chronic diarrhea, 
we introduced the indications, adverse reactions and previ-
ous applications of FMT in clinical trials, the patient com-
pletely understood FMT and asked for using FMT therapy 
and signed the consent form. Ethical approval for refractory 
intestinal inflammatory disease: S2014-117-01.

Before the FMT treatment, the supplementation of probi-
otics was stopped for at least 30 days, while the patient still 
received basic pharmaceutical treatment, ARB drugs, statin, 
febuxostat and 8 mg methylprednisolone.

Our previous method was referred to the selection of 
donor and implementation of FMT [8, 9]. Healthy volunteers 
(between 10 and 40 years old) received a preliminary screen-
ing by a questionnaire and then took laboratory examina-
tions for common pathogens, including human immunode-
ficiency virus, hepatitis A, B, and C virus, enteropathogenic 
Escherichia coli (EPEC), Shigella, Salmonella, C. difficile 
toxin, Epstein–Barr virus as well as fungi, ova, cysts, and 

parasites, etc. Donors were not allowed to have used anti-
biotics, probiotics, or other agents that influence intestinal 
flora before 4 weeks of donating their feces.

The fecal microbiota suspension was prepared from a 
14-year-old male eligible donor. FMT was endoscopically 
administered to the patient’s small intestine with 150 mL 
of fecal suspension and to the colon with 350 mL under 
anesthesia.

After the first FMT Procedure, the patient appeared 
low fever for 2 days with the highest temperature 38.3 °C 
and recovered after physical cooling. The reassessment 
results after 7 days showed that serum albumin and total 
protein increased to 17.5 g/L and 32.8 g/L, urea and cre-
atine declined to 3.4 mmol/L and 66.5 μmol/L. The blood 
PLA2R-Ab titer was 2.95 RU/mL and the 24 h urine proteins 
became 4.82 g (Fig. 1a–f). On 28 days from the first FMT 
treatment, the patient received the repeated FMT. Before 
the second FMT treatment, his blood tests displayed that 
serum albumin was 19.7 g/L, total protein was 34.0 g/L, 
urea was 4.28 mmol/L, creatinine was 64.7 μmol/L. The 
PLA2R-Ab titer was below detection limit with < 2 RU/mL 
and the 24 h urine proteins decreased to 3.93 g. At 8 days 
following the second FMT therapy, serum albumin and total 
protein improved to 21.9 g/L and 32.8 g/L, PLA2R-Ab titer 
decreased to below detection limit with < 2 RU/mL, and 24 h 
urine proteins were down to 2.51 g. The process of FMT 
treatment did not cause other adverse problems.

Discussion

The pathogenesis of membranous nephropathy remains 
unclear and the patients with this disease might appear diar-
rhea. Edema happening on gastrointestinal mucosa might 
impair gut barrier causing diarrhea. Weakened immunity by 
immunosuppressive agents also may contribute to dysbiosis 
and diarrhea.

Previous studies have reported the differences of gut 
microbiota between patients with membranous nephropa-
thy and healthy controls [6]. At the phylum level, the abun-
dance of Proteobacteria increased whereas that of Syner-
gistetes decreased. At the genus level, Escherichia-Shigella 
and Streptococcus are more abundant in patients’ gut while 
Lachnospira and Veillonella are less. The accumulation in 
Escherichia-Shigella population may intensify gut perme-
ability by decreasing butyrate biosynthesis and increasing 
oxidative stress to harm the intestinal epithelial barrier [10], 
while the butyrate-producing bacteria Lachnospira modulate 
immunity through Foxp3 gene and Treg cells [11].

In this case, the patient with membranous nephropa-
thy had a chronic diarrhea history. Initially, the patient 
received tacrolimus for nephropathy and it was effec-
tive for him, whereas the disease relapsed with dosage 
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reduction. Following treatment with rituximab did not 
obtain desirable results. The treatment for him was getting 
into an intractable status. After two times of FMT, the level 
of serum albumin and total protein elevated, while the cre-
atine and 24 h urine protein decreased, together with the 
PLA2R antibody titer, besides, symptoms of edema and 
diarrhea disappeared, the surprising effect of FMT on this 
case suggests that gut microbiota plays a significant role 
in both diarrhea and membranous nephropathy, besides, it 
indicates that the FMT is a promising biotherapy for the 
membranous nephropathy. Certainly further studies are 
needed to validate its efficacy and underlying mechanism.
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Fig. 1   Some related laboratory test results’ changes before and after 
twice FMT treatments. a Serum albumin; b total serum protein; c 
serum creatine; d serum urea; e 24 h urine proteins; f serum PLA2R. 

Day 0: before the first FMT; Day 7: after the first FMT; Day 30: 
before the second FMT; Day 37: after the second FMT
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