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Abstract
Background:Studies have reported that changes in the abundance of gut microbiota may explain the medically helpful responses
towards traditional Chinese medicine (TCM), an essential part of alternative and complementary medicine, in treating chronic kidney
disease (CKD). This study aimed to illuminate the changes in the abundance of gut microbiota of TCM with CKD.

Methods: The meta-analysis was performed in the PubMed, Web of Science, EMBASE CNKI, WanFang, VIP, and CBM
databases, from its inception to October 2021 to discriminate randomized controlled trials and examine the effects of TCM on CKD.
Two researchers independently performed literature selection, data extraction, and quality assessment. The risk of bias of the
included studies was estimated by taking into consideration the characteristics including random sequence generation, allocation
concealment, blinding of patients, blinding of outcome assessment, completeness of outcome data, selective reporting, and other
bias using Cochrane Collaboration’s tool for assessing the risk of bias.

Results and Conclusions: From the perspective of intestinal flora, this study will provide high-quality evidence for the
effectiveness and safety of TCM for CKD. It provides a new therapeutic approach for treating CKD with Chinese herbal medicine
combined with Western medicine.

Inplasy registration number: INPLASY2021100118.

Abbreviations: CHM = Chinese herbal medicine, CKD = chronic kidney disease, IS = indoxyl sulphate, RCT = randomized
controlled trial, TCM = traditional Chinese medicine.
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1. Introduction

Chronic kidney disease (CKD) is one of the major diseases that
endanger human health. With the aggravation of population
aging and the increasing incidence of diabetes and hypertension,
the prevalence of CKD is increasing year by year.[1] According
to statistics, the prevalence of CKD is about 8% to 16%
worldwide,[2] and the growth rate of all-cause mortality is the
sixth in the world, and the first in China.[3,4] CKD is an important
cause of cardiovascular disease, all-cause death, and people’s
quality of life decline. In addition, CKD also brings heavy
economic burden to the country and society,[5] so it is urgent to
delay the progress of CKD.
Treatment of CKD from the perspective of gut microbiota is

attracting more and more attention. Intestinal microecology and
the human body exhibit mutually beneficial relationships in a
dynamic balance. Nevertheless, due to gut-derived uremic toxins
in CKD patients, the abundance and structure of gut microbiota
are damaged. In turn, the dysbiosis of the gut microbiota
contributes to circulating uremic toxins, systemic inflammation,
accelerating the development or increasing of CKD, and all-cause
deaths.[6] The imbalance in the intestinal flora in the human body
leads to increased protein-binding poisonous chemicals such as
p-cresyl sulphate and indoxyl sulphate (IS). These toxic chemicals
are implicated in oxidative stress, inflammation, uremia,
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worsening of kidney-related function. Thus, ultimately increasing
the danger of cardiovascular events and death.[7]

Currently, the management of gut microbiota in patients with
CKDmostly depends on adjusting patients’ diet and supplement-
ing with prebiotics and probiotics. Chauveau et al[8] reported that
the beneficial effects of the Mediterranean diet on endothelial
function, inflammation, lipid profile, and blood pressure of
patients with CKD reduced kidney-related decline and improved
survival. March et al[9] reported that prebiotic, probiotic, and
symbiotic supplements substantially affect enteric-received
poisonous metabolites, lipid profiles, and clinical outcomes in
patients undergoing hemodialysis or peritoneal dialysis. Howev-
er, it still cannot meet the needs of patients and solve the clinical
needs, so it is urgent to seek new clinical treatment. Traditional
Chinese medicine (TCM) regulates gut microbiota has become
the one of research hotspots of CKD. Chinese herbal medicine
(CHM) is the main component of TCM, many studies have
confirmed that CHM combined with Western medicine can
significantly increase the abundance of bifidobacteria, reduce
Colibacillus and Enterococcus, reduce the levels of IS, endotoxin
and lipopolysaccharide, regulate intestinal flora, and delay the
process of CKD.[10,11]

However, no meta-analysis has reported the effect of TCM on
the gut microbiota of patients with CKD. In line with this, we
provide a protocol to evaluate the results of randomized
controlled trials (RCTs) to examine the benefits of TCM on
controlling gut microbiota.
2. Method

2.1. Design

Meta-analysis will use the protocol designed according to the
Preferred Reporting Project Guidelines for systematic review and
meta-analysis protocol (PRISMA-P).[12]
2.2. Protocol registration

The protocol has been registered on INPLASY.COM (registra-
tion number: INPLASY2021100118).
2.3. Inclusion criteria
2.3.1. Population. Adult patients (aged >18 years) diagnosed
with CKD, including those who underwent hemodialysis,
peritoneal dialysis, or did not undergo dialysis, regardless of
gender, race, and area.

2.3.2. Interventions. CHM interventions in the experimental
group in the included studies consisted of taking measures of
Chinese medicine enema, oral Chinese medicine, such as Chinese
herbal compounds, Chinese patent medicine, and single Chinese
medical herbs, which can be administered in the form of
decoctions, granules, or powders.

2.3.3. Control. The control group included individuals treated
with either Western medicine or placebo, or those who were
treated with either Western medicine or placebo did not receive
any intervention.

2.3.4. Outcomes. Gut microbiota as well as its metabolites
(fecal metabolome and ribosomal RNA sequencing), including,
but not limited to the changes in the following measures
indicators.
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1.
 Colibacillus, Enterococcus, Bifidobacterium, Lactobacillus,
D-lactate, endotoxin, p-cresyl sulphate, IS, trimethylamine-N-
oxide as the main outcomes.
2.
 Renal function such as estimated glomerular filtration rate,
serum creatinine, blood urea nitrogen, was secondary out-
comes. Finally, meta-analysis was conducted by RevMan
software (San Francisco, USA).

Besides, a doubling of serum creatinine, 30% decrease in
estimated glomerular filtration rate, electrolyte markers (serum
potassium ≥5.5mmolL�1) and the adverse events will be
included to evaluate the safety of TCM intervention.
2.4. Exclusion criteria

The following were the exclusion criteria: study design: non-
RCTs, such as retrospective studies, observational studies, case
reports, and cross-over studies; studies that could not be used for
statistical analysis due to incomplete data; repeated data studies;
review.
2.5. Search strategy
2.5.1. Information databases. Using electronic databases (Web
of Science, PubMed, CNKI, Wanfang Database, CBM, and VIP
Database) to search by titles and abstracts of TCM for the gut
microbiota of adult patients with CKD, were searched up to
October 30, 2021, as restricted to English and Chinese.

2.5.2. Search terms. The following terms were explored:
(“chronic renal failure” or “chronic kidney disease” or “chronic
renal insufficiency” or “CKD” or “CRF”) and (“gut microbiota”
or “gastrointestinal microbiome” or “Intestinal Microbiota” or
“gut flora” or “dysbiosis” or “Bacteria, Enteric”) and (“tradi-
tional Chinese medicine” or “TCM” or “Chinese herbal
medicine” or “Chinese medicine enema” or (“Chinese” and
(“medicine” or “decoction” or “formula” or “prescription” or
“granule”)) or “Chinese herbal compound prescription”) and
(“randomised controlled trial” or “controlled clinical trial” or
“RCT”).
2.6. Study selection

Two researchers independently compiled articles in databases
based on the inclusion mentioned above and exclusion criteria.
Studies that are not RCT and do not contain CKD will be
excluded by reading title and abstract. And extracted the
following data and entered into data extraction tables: basic
characteristics (e.g., title, first author’s name, publication date,
intervention schedule of treatment, control group, and treatment
duration), participant characteristics (e.g., age and sample size),
outcome measures, and adverse events. If they failed to reach a
consensus, a third researcher was consulted.

2.7. Data extraction

Data will be extracted from the eligible studies by 2 authors
independently with same pre-designed data extraction table.
And extracted the following data and entered into data
extraction tables: basic characteristics (e.g., title, first author’s
name, publication date, intervention schedule of treatment,
control group, and treatment duration), participant character-
istics (e.g., age and sample size), outcome measures, and adverse
events.
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2.8. Risk assessment of bias

Themethodological quality and risk of bias (ROB) of all included
studies were assessed by 2 authors independently using the
Cochrane Collaboration’s tool. The ROB in randomization,
allocation, and loss of follow-up of the included RCTs was
evaluated according to the systematic review of interventions in
The Cochrane Manual 5.3.

2.9. Statistical analysis

Review Manager, a systematic review software designed by the
Cochrane Collaboration, was used for data analysis. The mean
and standard deviation of each study were computed and pooled
as mean difference or standardized mean differences (SMD) with
a 95% confidence interval (CI) considering the diversity of
interventions and potential heterogeneity among the included
studies and to determine heterogeneity (P≥ .05 or I2�50%= low
heterogeneity, fixed effect model; P< .0.5 or I2>50%= random
effect model, high heterogeneity, or subgroup analysis). The
quality of evidence will be performed by the grades of
recommendation, assessment, development and evaluation.[13]
3. Discussion

TCM is one of the primary, complementary, and alternative
medicines licensed worldwide and has thousands of years of
history in China. Because of its distinctive theoretical system,
TCM is mainly popular in Asian countries. In clinical practice,
TCM, along with its unique theory based on holistic treatment
and syndrome differentiation, has positive effects in patients with
CKD, and evidence for the same has been obtained from several
RCT over the past few years.[14,15] TCM is attracting more
and more attention around the world as a complementary and
alternative therapy.
In recent years, researchers have proposed the therapeutic

mechanism of TCM against CKD from the view point of gut
microbiota, and evidence indicates that regulating the gut
microbiota could positively affect patients with CKD.[16,17] We
are trying to select more clinical trials and use meta-analysis to
provide scientific and reliable clinical basis for the efficacy and
safety of CHM in the treatment of CKD from the perspective of
intestinal flora, so as to provide a basis for clinical treatment
programs with fewer side effects and high efficacy.
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