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Background: Diabetic peripheral neuropathy (DPN) characterized by nerve damage is a
common and disabling chronic microvascular complication in patients with type 2 diabetic
mellitus (T2DM), affecting at least half of patients diagnosed with T2DM. Unfortunately, the
current treatment for DPN is not ideal. Traditional Chinese medicine (TCM), with a unique
theoretical system, has made outstanding contributions in the treatment of T2DM and
related complications. Mudan granule, a Chinese patent medicine, has been previously
validated that could ameliorate the symptoms, promote nerve tissue repair, increase nerve
conduction velocity (NCV) in patients with DPN. However, the previous studies are of
variable quality, which limits the clinical application of Mudan granule. Therefore, we
designed a double-blind, randomized, placebo-controlled, parallel-arm, multi-center trial
to estimate the safety and efficacy of Mudan granule in conjunction with methylcobalamin
in individuals suffering from type 2 diabetic peripheral neuropathy.

Methods: This work is conducted as a 14-center, double-blind, randomized, placebo-
controlled, parallel-arm trial. In all, 402 subjects (aged 30-70 years) will be recruited and
randomized in a 1:1 ratio to an intervention group (0 = 201; Mudan granule +
methylcobalamin) and a control group (n = 201; placebo + methylcobalamin).
Treatment is administered in 24 weeks cycles without any treatment interruption
between cycles. Michigan Diabetic Neuropathy Score (MDNS) as the primary outcome
will be evaluated at baseline, 12 weeks during the intervention period, and after 24 weeks
of the intervention. Adverse events and safety assessments will be also documented. The
analysis of all data will be carried out based on a predefined statistical analysis plan.

Discussion: The outcomes from this study will offer important evidence regarding the
safety and efficacy that Mudan granule can be used as an alternative and complementary
therapeutic intervention in patients with type 2 diabetic peripheral neuropathy.
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Mudan Treating Diabetic Peripheral Neuropathy

Clinical trial registration: Registered at https://clinicaltrials.gov/. Trial registration
number: NCT04711980. Registered January 2021.

Keywords: mudan granule, Chinese patent medicine, type 2 diabetic peripheral neuropathy, efficacy, study protocol

INTRODUCTION

Type 2 diabetes mellitus (T2DM), caused by metabolic
disturbances, is often linked to long-term complications and
has adverse effects on the eyes, kidneys, heart, and nerves
(Bergrem and Leivestad, 2001; Chen et al, 2011; Yau et al,
2012; Albers and Pop-Busui, 2014; Zheng et al, 2018),
seriously impacting global health. In accordance with the
International Diabetes Federation update of 2019 (Saeedi et al,,
2019), around 90% of the 463.0 million individuals aged 20-79
worldwide who were affected by diabetes suffered from T2DM in
2019. The global prevalence of T2DM has significantly
contributed to a corresponding epidemic of complications.
Among the complications, Diabetic peripheral neuropathy
(DPN) is the most frequent and disabling chronic
microvascular complication in patients with T2DM, presented
clinically with loss of sensation, tingling, pain, hyperalgesia, and
weakness (Peltier et al., 2014; Callaghan et al., 2020). In addition,
DPN significantly contributes to the increased morbidity with
diabetic foot ulcers and amputation (Tesfaye et al., 2016; Megallaa
et al., 2019), which not only inflicts devastating suffering on
individuals and their families but also emerges as a major cause
for loss of physical independence and potential years of life
(Chammas et al., 2016).

Without successful interventions, impacts on the individual,
families and even the whole society would be disastrous. At
present, glycemic control and symptomatic relief serve as a
cornerstone in the treatment for patients with type 2 diabetic
peripheral neuropathy (Hemmingsen et al., 2013; Alam et al,
2020). Although tricyclic antidepressants,
serotonin-noradrenaline reuptake inhibitors, and
anticonvulsants  that act on calcium channels are
recommended as first-line treatment (Khdour, 2020), its
therapeutic management remains challenging. Adverse
reactions include fatigue, somnolence, dizziness, and
peripheral edema are inevitable (Boyle et al, 2012; Author
Anonymous, 2015). Therefore, additional therapeutic strategies
are required to combat this disease.

Integrative medicine that combines conventional Western
medicine withtraditional Chinese medicine (TCM) has
gradually become the main approach to treat many diseases.
As a vital branch of TCM, Chinese patent medicines have been
extensively applied in the clinical field as derivatives of Chinese
herbal medicine (Ng et al, 2012; Chen et al,, 2014). Chinese
patent medicines frequently used alone or in conjunction with
western medicine could successfully lower blood glucose levels
and relieve symptoms in patients with diabetes and diabetic
complications (Lian et al., 2015; Lian et al., 2015).

A clinical study confirmed that Chinese patent medicine
(Xuesaitongcapsule) combined with a-lipoic acid was effective
and safe in the treatment of DPN with gi-deficiency and blood

stasis, while also reduced the expression of TNF-a and IL-1p in
serum (Zhang and Zhu, 2020). Moreover, a network Meta-
analysis evaluating the efficacy and safety of the blood-
activating stasis-removing Chinese patent medicines for DPN
showed that some Chinese patent medicines combined with
methylcobalamin were superior to the treatment of the general
and methylcobalamin groups in the sensory and motor
conduction velocity of the median nerve (Zuo et al, 2020).
Mudan granule, a Chinese patent medicine, consisting of
Huangqi (Astragalus), Yanhusuo (Corydalis), Sangi (Panax
notoginseng), Chishao (Radix paeoniae rubra), Danshen
(Salvia  miltiorrhiza), Chuanxiong (Ligusticum chuanxiong
hort), Honghua (Carthamus tinctorius), Sumu (Logwood), and
Jixueteng (spatholobi Caulis) has been investigated to be
beneficial clinically and experimentally in the treatment of
DPN (Wu, 2021; Li, 2020). One of the clinical studies with 60
subjects showed that Mudan granule significantly improved 2 h
postprandial blood glucose, glycated hemoglobin, and Michigan
Neuropathy Screening Instrument (MNSI) score (Xun and Liu,
2020). Notably, overall the studies of Mudan granule available
have involved small sample sizes, short duration, poor
methodological quality, and without clinically registered
information. For these reasons, high-quality clinical evidence
of the safety and efficacy of Mudan granule in individuals
with type 2 diabetic peripheral neuropathy is required
urgently. Our research team will provide such a high-quality
randomized controlled trial (RCT) study. This study aims at
presenting the methodologies and full details of the protocol.

METHODS/DESIGN
Study Objectives

The trial is conducted for assessment of safety and efficacy of
Mudan granule with a combination of methylcobalamin in
improving Michigan Diabetic Neuropathy Score (MDNS) and
relieving clinical symptoms in patients with type 2 diabetic
peripheral neuropathy. We presume the hypothesis that
Mudan granule + Methylcobalamin is more potent and
efficient than Placebo + Methylcobalamin in improving
MDNS and alleviating the clinical symptoms of people with
type 2 diabetic peripheral neuropathy. 402 clinically stable
patients will be randomized into this trial within the 24 weeks
period. Recruitment performs in out-patient clinical institutions.

Study Design

To test our hypothesis, a double-blind, randomized, placebo-
controlled, parallel-arm, multi-center trial is designed. Fourteen
research cooperation centers in China will participate in the trial,
including Peking Union Medical College Hospital, Beijing Hospital,
Affiliated Hospital of Liaoning University of Traditional Chinese
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FIGURE 1 | The flow diagram of this study.

Medicine, Affiliated Hospital of Qingdao University, Chengdu
University of Traditional Chinese Medicine, The Fourth People’s
Hospital of Chongqing, Zhengzhou Yihe Hospital Affiliated to
Henan University, Zhu Xianyi Memorial Hospital of Tianjin
Medical University, The Third Hospital of Xian, Huashan
Hospital Affiliated to Fudan University, Gansu Provincial
People’s Hospital, Shenzhen Hospital of Guangzhou University of
Traditional Chinese Medicine, and Affiliated Hospital of Changchun
University of Chinese Medicine. This clinical trial was registered
with clinicaltrials.gov; Registration Number for Clinical Trial:
NCT04711980; Any changes related to the protocol will be
presented there. Figure 1 displays the flow diagram of this study.

Inclusion Criteria
1. Meet the diagnostic criteria of type 2 diabetic peripheral
neuropathy (Author Anonymous, 2018):

(a). Have a history of T2DM.

-The definition (American Diabetes Association, 2021) of
T2DM is that fasting plasma glucose >126 mg/dl (7.0 mmol/L)

o Fasting refers to no caloric intake for at least 8 h*
OR.

e Two-hour plasma glucose >200mg/dl (11.1 mmol/L)
during an oral glucose tolerance test. The test should be
conducted as described in accordance with the World
Health Organization using a glucose load containing the
equivalent of 75 g of anhydrous glucose dissolved in water.*

OR.
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e HbAlc > 6.5% (48 mmol/mol).

The test should be conducted in a laboratory using a method
that is National Glycohemoglobin Standardization Program-
certified and standardized to the Diabetes Control and
Complications Trial assay.*

OR.

e In patients with typical symptoms of hyperglycemia or
hyperglycemic crisis, a random plasma glucose >200 mg/
dl (11.1 mmol/L).*

* without the presence of unequivocal hyperglycemia, the
examination needs to be repeated twice.

(b). Neuropathy occurs at or after the diagnosis of T2DM.
(c). The presence of symptoms and signs should be aligned
with the manifestations of DPN.
(d). In patients with clinical symptoms (pain, numbness,
paresthesia, etc.) of DPN, necessitating the need for
abnormalities in one or more of the five examinations
(stress  perception, vibration perception, temperature
perception, pain and ankle reflex); In patients without
clinical symptoms of DPN, necessitating the need for
abnormalities in two or more of the five examinations
(stress  perception, vibration perception, temperature
perception, pain and ankle reflex).
(e). All those with neuropathy resulting from other causes must
be excluded.

2. Meet the diagnostic criteria of TCM syndrome of Qi

deficiency and collaterals obstruction syndrome.

Diagnostic Criteria of Qi deficiency and collaterals obstruction
syndrome (Zheng, 2002):

(a). Primary symptoms and signs: O numbness; @ pain; ®
paresthesia

(b). Secondary symptoms and signs: @ scaly dry skin; @ dim
complexion; @ fatigue; @ spiritlessness and talking laziness;
® spontaneous sweating

(c). Tongue condition: light-dark/petechiae tongue, with thin
and white coating.

(d). Pulse condition: thin and astringent pulse.

Patients with two or three primary symptoms, two or more
secondary symptoms, and tongue pulse signs could be diagnosed
as Qi deficiency and collaterals obstruction syndrome.

3. The patients are aged 30-70 years.

4. Conduction velocity achieved using electromyography
assessments in 2 or more nerves have decreased.

5. The patient provides signed informed consent.

Exclusion Criteria
1. Patients have recently taken antioxidants such as vitamin
E or vitamin C; acute infection; renal or hepatic
insufficiency; acute complications of T2DM; serious

Mudan Treating Diabetic Peripheral Neuropathy

cardio-cerebrovascular diseases; neuropathy due to
long-term alcohol intake and other factors.

2. Besides methylcobalamin, drugs such as alpha lipoic acid,
epalrestat, VitB12, Chinese patent medicine and
decoction have been used to treat DPN within 4 weeks
before enrollment.

3. Poor control of blood pressure (systolic blood pressure
greater than160 mmHg or diastolic blood pressure
greater than 100 mmHg).

4. Suffering from diabetic ketosis, ketoacidosis and serious
infection within one month.

5. Patients with comorbidities such as cardiovascular, renal,
hepatic, and hematopoietic system and other severe
primary diseases; serum transaminase over the normal
value more than 2 times; serum creatinine greater than
the upper limit of normal; psychiatric disorders.

6. Pregnancy, ready to be pregnant or lactating female
patients.

7. With a history of multiple drug allergies or being allergic
to the ingredients of Mudan granule.

8. Participate in other clinical studies within one month.

9. Alcohol abuse and/or taking psychoactive substances,
drug abusers and dependents over the last five years.

10. With a history of active ophthalmopathy, ocular surgery,
glaucoma, acute or chronic corneal diseases, extended-
wearing contact lens and so on.

Withdrawal Criteria

The Withdrawal Decided by the Researcher

The researcher can decide to withdraw a subject from the study
under the following circumstances:

1. During the study, the subjects may develop severe acute or
chronic complications or special physiological changes
(e.g, human chorionic gonadotropin test is positive)
that not appropriate for this study.

2. During the study, the subjects may have poor adherence to
medications, such as failure to take less than 80% or more
than 120% of the prescribed dosage.

3. Other treatment drugs were added without following the
researcher’s guidance during the entire study period.

Subjects Withdrawal at Their Own Will
Based on the informed consent form, the subjects are free to
withdraw from the trial at any point. Subjects who do not
formally withdraw from the trial but no longer receive drugs
and undergo testing or who are lost to follow-up are also
regarded as withdrawn. The reasons for the subjects
withdrawing should be ascertained and recorded wherever
possible.

Intervention Measures

All included subjects will accept conventional therapies
containing 0.5 mg oral methylcobalamin tablets three times
per day, lifestyle interventions, and other oral drugs to
achieve stabilization of blood sugar, blood pressure, and
lipids depending on American Diabetes Association
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Project Visit Sastmngpenad/ Visits 1-2, 4-5 Visits 3 Visits 6
baseline
Time of visit 7-0 days Medication Medication Medication
4,8,16, 20 weeks +7 days 12 weeks +7 days 24 weeks +7 days

Collect basic medical history

Collect signed informed consent form x

Fill in the general information x

Medical history and treatment history x

Determine inclusion and exclusion criteria x

Vital signs x x x x

Physical examination x x x x

Merge disease and medication x x x x

Diagnosis and screening

Urine pregnancy test! X

Glycosylated hemoglobin? X x x

Blood lipids x x x

Fasting blood sugar X X x x

Observation of effectiveness

Traditional Chinese medicine symptoms x x x x

MDNS scale e x x

TCSS scale * x x

Nerve conduction velocity = x

Corneal nerve parameters 3 x X

Physico-chemical examination

Routine blood test x x x

Routine urine test x x x

Routine stool routine x x x

Liver and kidney function X x X

ECG X X x

Adverse event X X X

Other work

Random grouping x

Distribute drug and patient journal cards x x x

Recover drugs, quantity statistics x x x

Recycle patient’s diary card x x x

End of study summary *
FIGURE 2 | Clinical Study Visit Form. 1 Only for childbearing-age women and secondary amenorrhea women for more than 1 week; Test should be initiated within
24 h prior to the first medication. 2 Blood sample of the glycosylated hemoglobin will be collected and placed in —80°C refrigerator. 3 Only 120 subjects in four centers
(Peking Union Medical College Hospital, Beijing Hospital, Affiliated Hospital of Qingdao University, Huashan Hospital Affiliated to Fudan University) will receive this test.

guidelines. Subjects will be randomly allocated to either the
intervention group (Mudan granule 7 g/bag, three times per
day) or the control group (placebo 7 g/bag, three times per day)
through a central randomization system. Treatment will
continue for 24 weeks.

Study Procedure

The specific measurements and time points for data collection of
this study are outlined in Figure 2. Eligible subjects will undergo a
1-week preintervention screening period and a 24 weeks
treatment period. After the research commences, all subjects

enrolled will be followed up every 4 weeks for 24 weeks. All
subjects will be informed about the oral and written
information about this trial and asked to sign informed
consent forms.

OUTCOME MEASURE

Demographic Information
Demographic information such as gender, age, course of disease,
previous medical history will be collected.
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EFFICACY OUTCOMES

Primary Outcomes
Changes in total score on the MDNS Scale: The changes of MDNS
will be compared in the two groups prior to and following Mudan
granule administration. The total score is 46, ranging from 0
(least severe) to 46 (most severe). Measurement will be performed
at baseline and week 12, 24.

Secondary Outcomes

1. Changes in NCV: The changes in NCV of each nerve will
be compared in the two groups prior to and following
Mudan granule administration. Measurement will be
performed at baseline and week 24.

2. Changes in corneal nerve fiber density of each mm?* The
changes in corneal nerve fiber density of each mm” will be
compared in the two groups prior to and following Mudan
granule administration. Measurement will be performed at
baseline and week 24.

3. Changes in corneal nerve branch density of each mm?: The
changes in corneal nerve branch density of each mm? will
be compared in the two groups prior to and following
Mudan granule administration. Measurement will be
performed at baseline and week 24.

4. Changes in corneal nerve fiber length of each mm”: The
changes in corneal nerve fiber length of each mm? will be
compared in the two groups prior to and following Mudan
granule administration. Measurement will be performed at
baseline and week 24.

5. Changes in total score on the Toronto Clinical Scoring
System(TCSS) Scale: The changes of toronto clinical score
will be compared in the two groups prior to and following
Mudan granule administration. The total score is 19,
ranging from 0 (least severe) to 19 (most severe).
Measurement will be performed at baseline and week
12, 24.

6. Changes in total score on the TCM Syndromes Efficacy
Score Scale: The changes in TCM syndromes efficacy score
will be compared in the two groups prior to and following
Mudan granule administration. TCM syndromes efficacy
score is 45, ranging from 0 (least severe) to 45 (most
severe). Measurement will be performed at baseline and
week 4,8,12,16,20,24.

7. Changes in total score on the Clinical Symptoms Score
Scale: The changes of each clinical symptom score will be
compared in the two groups prior to and following Mudan
granule administration. Clinical symptom score ranging
from 0 (least severe) to 6 (most severe). Clinical symptoms
mainly included pain, numbness, and paresthesia.
Measurement will be performed at baseline and week
12, 24.

Monitoring Outcomes
1. Fasting blood glucose, and blood pressure. Measurement
will be performed at baseline and week 4,8,12,16,20,24.
2. Glycated hemoglobin, and blood lipid. Measurement will
be performed at baseline and week 12, 24.

Mudan Treating Diabetic Peripheral Neuropathy

Safety outcomes and adverse events.
Adverse events: adverse events will be monitored for 6 months

from the time the subjects enrolled in the study to the last
follow-up. All information about adverse events will be carefully
recorded at any time, such as their intensity, duration and
relationship with the Mudan granule. The intensity of adverse
events will be categorized as light, moderate and heavy. Serious
adverse events must be reported immediately to the research
center, the main research medical ethics committee, and the
primary sponsor. At the same time, it will be reported to the
National Medicinal Product Administration (NMPA) within
24h. In addition, a Serious Adverse Event Form must be
completed as soon as possible.

2. General vital signs: body temperature, heart rate,
respiration and so on. Measurement will be performed at
baseline and week 4,8,12,16,20,24.

3. Blood routine, urine routine, urine pregnancy test, stool routine,
12-lead Electrocardiography, hepatic and renal function tests.
Measurement will be performed at baseline and week 12, 24.

Sample Size Calculation

Depending on the previous study (Li and Yu, 2016) of Mudan granule
combined with methylcobalamin in the treatment of DPN with
12 weeks intervention, the results of the MDNS indicated that the
study group (Mudan granule + Methylcobalamin) scale score was
5.48 + 1.19, the control group (Placebo + Methylcobalamin) scale score
was 8.21 + 1.24, and the mean difference between the two groups was
2.73; Assuming that Mudan granule combined with methylcobalamin
in the treatment of DPN can reduce the MDNS by 0.58 after 12 weeks
of intervention, it is considered more effective than the control group.
Taking « = 0.05, 8 = 0.10, the intervention group and the control group
with 24 weeks intervention were allocated at a ratio of 1:1. The sample
size calculated by the Power Analysis and Sample Size (PASS) 11
software is not less than 167 cases in each group. Considering that an
expected withdrawal rate does not exceed 20%, the target sample size is
set at 402, with 201 cases in each group.

Randomization

Randomization of this study will be performed as block randomization.
Statistical Analysis System Software (SAS) software version 9.4 will be
used to generate the blind code of randomization groups with an
allocation ratio of 1:1 between the intervention group and the control
group. After subjects completing the screen and providing written
informed consent forms, the random applicants will apply for a drug
number for the subject according to the group to which the subject is
randomized via a central randomized system. The drug number of
each subject remains the same throughout. If, for some reason, clinical
emergencies occur, the personal random code number and random
grouping will be made public.

Blinding

This trial is conducted as a double-blind study. In this double-blind
clinical study, researchers, subjects, monitors, statisticians, and data
administrators are unaware of the treatment group assignments, which
can reduce the bias to the greatest extent. In the event of a clinical
emergency, the principal investigator, sponsor, and other people
concerned will decide to remove the blindness.
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Besides, Mudan granule and placebo granule are indistinguishable
in appearance and taste. During the process of placebo preparation,
we consider various factors including the properties, production
process, prescription and excipients of the original therapeutic
drug. Dextrin, pregelatinized starch and microcrystalline cellulose
are admixed in varying proportions. As the original therapeutic drug
taste bitter, so sucrose octaacetate is added to rectify the taste. The
final color results from the addition of food-grade natural caramel
pigment. Lastly, Mudan granule and placebo granule are concealed in
uniform packages with the same labels.

DATA COLLECTION AND MONITORING

Data Collection

In this study, the Electronic Data Capture (EDC) system will be
used for data collection and management. The data collected in
the electronic case report form (eCRF) should be consistent with
the original medical records, laboratory examination reports and
other original documents.

Design of Electronic Case Report Form
The eCREF should ensure that all data needed for analysis are collected
accurately and effectively according to the research protocol.

Medical Codes

Adverse events will be coded in terms from the Medical Dictionary
for Regulatory Activities (MedDRA) (version 22.0) terminology
prepared by the International Council for Harmonization (ICH).

Data Entry and Modification

The data administrators develop the entry instructions/guidelines
of the eCRF. All researchers/clinical research coordinators
involved in this study will be strictly trained to ensure that the
original data is entered into the EDC system accurately, timely,
completely and normatively. After data entry, it is not allowed to
modify data at will. In cases where there is a need to modify the
data, modification reason should be filled in according to the
systemic cues. All operations in the system are traceable.

Blind Review and Database Lock

After the last eCRF entering into the EDC system and all
problematic data resolved, the principal researchers, sponsors,
statisticians and data administrators will conduct a blind review.
Blind review needs to determine which analysis set each case
belonging to and how to deal with missing values and outliers.

Unblinding

After all the data has been verified and locked, the principal
researchers, statisticians, and sponsors are responsible for the
statistical analysis plan. When removing the blindness for the first
time, it will indicate the group to which the patient belongs (only
either group A or group B will be assigned to each patient). Any
modification to the database is possible only by joint written
agreement between the head of clinical researchers, statisticians,
and data administrators. The first level blind codes will be handed
over to the statisticians for statistical analysis according to the

Mudan Treating Diabetic Peripheral Neuropathy

statistical analysis plan. Finally, the statistical analysis report will be
developed by the statisticians, and the second unblinding (that is, the
patient belongs to the control or intervention group) will be
performed at the summary meeting.

Statistical Analysis
Definition and Selection of Statistical Analysis
Data Set

The subjects in the trial will be categorized as follows:
1. Full Analysis Set (FAS)

FAS is defined as the data set composed of all subjects who are
block randomized and have at least one efficacy evaluation result after
baseline, which is the main analysis set for efficacy evaluation.
Demographics and other baseline characteristics are also set as the
FAS. The missing value of the primary efficacy indicators will be filled
with the last observation carried forward. In comparison, the missing
values of secondary efficacy and safety indicators will not be filled.

2. Per Protocol Set (PPS)

PPS comprises all the FAS subjects who meet the inclusion
criteria but not the exclusion criteria and complete the treatment
protocol without seriously violating the study protocol, which is
the secondary analysis set for efficacy evaluation.

3. Security data set (Safety Set, SS)

SS includes all subjects who are block randomized, receive at
least one dose of Mudan granule, and have at least one
postbaseline safety evaluation.

Statistical Analysis Method

SAS 9.4 will be employed for statistical calculations. All data statistics
will be analyzed by using a bilateral test, and p < 0.05 suggested
statistical significance. Count data will be expressed by the constituent
ratio. The description of the quantitative data will use the mean,
standard deviation, median, and minimum/maximum values. All
indicators will be analyzed using appropriate statistical methods.
Comparisons between groups of quantitative data will be performed
using the Wilcoxon rank-sum test and group #-test. The main efficacy
indicators will be described with the diachronic statistical description.
Analyses of covariance with baseline as a covariate will be used to adjust
for comparisons between groups. If necessary, the center effect may be
considered and the least square means (LS-means) with their 95%
confidence intervals (95% CI) for each group will be calculated. Chi-
squared or Fisher’s exact test will be used for categorical data, while
grade data will be analyzed by the CMHy” test or Wilcoxon rank-
sum test.

Safety Assessment

Adverse events coded using MedDRA prepared by the ICH will
be tabulated and described. Comparisons between groups of the
incidence of adverse events will be employed by the x” test or the
Fisher exact test. Meanwhile, statistical description of the normal/
abnormal changes of laboratory test results before and after

Frontiers in Pharmacology | www.frontiersin.org

May 2021 | Volume 12 | Article 676503


https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Zhang et al.

administration of Mudan granule in each group and their
relationship with Mudan granule will be described in detail.

Current Status

This trial is not yet recruiting. Potential protocol modifications
will be documented at https://clinicaltrials.gov/. Trial registration
number: NCT04711980.

DISCUSSION

Parallel to the increasing global incidence of diabetes, the
prevalence of type 2 diabetic peripheral neuropathy is steadily
rising, which makes it one of the major health threats and socio-
economic burdens in the 21st century. Mudan granule, a Chinese
patent medicine, independently developed in China is used to
treat DPN. Potential mechanisms of Mudan granule therapy may
include improving insulin resistance, reducing apoptosis of islets,
neuroprotection, and antioxidant effects (Li and Yu, 2016a; Li
and Yu, 2016b; Liu et al., 2014; Li, 2014). Clinical researches have
demonstrated that Mudan granule based on the conventional
treatments offered by modern medicine may effectively enhance
the therapeutic effect of treatment (Wu, 2021; Liu et al., 2020).
Unfortunately, the therapeutic application of Mudan granule is
limited due to low quality, and quantity, of researches. Thus, an
evidence-based high-quality clinical trial to assess the efficacy and
safety of Mudan granule in the treatment of DPN has merit.

This research is a 14-center study with a large sample size (402
cases). All outcomes, including TCM syndrome, used in the criteria
can be quantified in modern medicine. Based on the TCM
syndrome which is with the basic units of symptoms (He and
Hiroshi, 2008), the enrollment of patients with Qi deficiency and
collaterals obstruction syndrome can contribute to the reduction of
potential selection bias. Qi deficiency and collaterals obstruction
syndrome mainly manifested as pain, numbness, and paresthesia is
a very common syndrome observed in DPN (Zhao et al., 2020;
Yang et al,, 2020). While Mudan granule approved by the Chinese
State Food and Drug Administration, mainly exerts gi-reinforcing,
blood circulation-promoting and stasis-removing effects according
to TCM theory. The score of TCM syndrome is used to elucidate
the objectivity of quantifying TCM symptoms. From another
perspective, the integration of TCM syndrome and modern
medicine plays out vividly in this research.

However, this study also has certain limitations. Patients age
greater than 70 years or younger than 30 years were not included
in this research. Indeed, patients over the age of 70 years are more
prone to developing more severe DPN. Excluding this population
group may be attributed to several reasons as follows: In the course of
normal aging, there is a decline in peripheral nerve function. For
example, NCV is significantly reduced in older compared with young
(Liu, 1983). Additionally, older people have various comorbidities
and are hard to measure the exact efficacy and safety of the
intervention. Moreover, medication compliance in elderly patients
may be lower due to their forgetfulness. Therefore, older patients
could not be included in our study, otherwise, the rate of lost-to-
follow-up will be too high. The number of patients who are less than
the age of 30 suffering from type 2 diabetes is relatively small. This

Mudan Treating Diabetic Peripheral Neuropathy

population group rarely develop peripheral neuropathy. Hence we
decided to exclude this specific population in the study.

Summarily, this study is the first large-sample multi-center
RCT of Mudan granule combined with methylcobalamin against
type 2 diabetic peripheral neuropathy. If effective, evidence-based
medical research of Mudan granule is available, and
simultaneously provides a combination of treatment strategy
with integrative Chinese and modern medicine, which can be
extensively and successfully used in clinical practice. This
protocol is designed to avoid reporting biases and to improve
transparency.
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