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Keywords : type 2 diabetes, Chinese herbal medicine, randomized controlled trial,
glycemic control

Type 2 diabetes mellitus is a chronic metabolic disease that seriously affects
patients worldwide, and it is always among the top 10 causes of death in Taiwan. To
date, still many patients who take more than three kinds of oral hypoglycemic agents
could not effectively control their HbAlc levels in clinics. Hypoglycemia as well as
weight gain are common side effect with insulin therapy, and many patients in Taiwan
are not willing to receive insulin injection. It is common for diabetic patients treated
with Chinese herbal medicine in China currently, and some therapeutic effects have
been published in SCI journals. In this study, we will evaluate whether Chinese herbal
medicine, YH1, enhances the glycemic control and is safe as add-on medication in
poorly controlled type 2 diabetes patients.

A total of 80 poorly controlled type 2 diabetes patients with HbAlc > 7% from
Endocrinology and Metabolism clinics or Internal Chinese Medicine clinics will be
enrolled in this randomized double-blind placebo-controlled trial. Subjects will be
randomly assigned to receive either YH1 (6 g) or the placebo TID for 12 consecutive
weeks. All subjects in both groups will also continuously receive their OHAs without
any dose or medicine change. During this 12-week period, the HbAlc, FPG, 2h PG,
waist circumference, body weight, and BMI will be assessed. In addition, HOMA
insulin resistance (HOMA-IR), B -cell function (HOMA- B), lipid profile, liver and
renal function will also be evaluated. Independent statisticians will perform the data

analysis at the end of the trial.
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Diabetes, especially type 2 diabetes mellitus, is a chronic metabolic disease that
seriously affects patients worldwide, and it is always among the top 10 causes of death
in Taiwan. It is estimated that there will be over 366 million people suffering from this
disease by 2030.[1] Since the HbAlc levels are correlated with diabetic complications,
as shown in the following graph, good glycemic control is critical for patients with

type 2 diabetes.[2] The American

Diabetes Control and Complications Trial

Diabetes Association has suggested (DCCT)

an HbA1C treatment goal of <7% " .
for most patients with diabetes since % 1; +§§EE€§VW
1994. However, still many patients % ;

who take oral hypoglycemic agents E E = . . | | |

(OHAS) could not effectively S T

COI’ltI’Ol theiI’ HbAl C leVeIS il’l Clil’liCS, Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254.

In addition, side effects of OHAs are increasing with dosage. For example, there are
two disadvantages to metformin: the risk for lactic acidosis and its prominent
gastrointestinal side effects. Common side effects associated with thiazolidinediones
include edema, weight gain, macular edema and heart failure, and the main side effects
of alpha-glucosidase inhibitors are flatulence and diarrhea. Dipeptidyl peptidase-4
(DPP-4) inhibitors are expensive, and recently the U.S. FDA is warning that sitagliptin,
saxagliptin, linagliptin, and alogliptin may cause joint pain that can be severe and
disabling.[3] Furthermore, hypoglycemia and weight gain are common side effects
with sulfonylureas or insulin therapy. Due to the inconvenience and fear of injection,
many type 2 diabetes patients in Taiwan are not willing to receive insulin therapy.
Traditional Chinese medicine (TCM) has a potential in the prevention and

treatment of type 2 diabetes and is an excellent resource for discovering new

innovative medications.[4] Although the ancients did not know diabetes as much as it
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was realized in the modern world, the ancient Chinese called the diabetes-related

symptoms “Xiaoke (F{;&)” disease about two thousand years ago. Since then, many

TCM prescriptions for Xiaoke disease have been recorded in a series of herbal classics.
Even now, it is common for diabetic patients treated with TCM in China. Some
therapeutic effects have been published [5-7], and studies about berberine and
Rhizoma Coptidis in type 2 diabetes have been systematically reviewed. [8, 9]

YHI is a formula combining Rhizoma Coptidis and Shenlingbaishu San, which
is a classic formula described in the Beneficial Formulas from the Taiping Imperial
Pharmacy about 1000 years ago. Rhizoma Coptidis was first recorded in Shennong's
Materia Medica in the eastern Han dynasty (25-220 AD), and it has been prescribed
by Chinese herbalists for various illnesses for more than 2000 years. Modern
pharmacological research identified the major chemical constituents of Rhizoma
Coptidis to be alkaloids, including berberine, coptisine, worenine, palmatine,
jatrorrhizine, and epiberberine. Among these constituents, berberine is generally
considered the primary contributor to its main bioactivities, such as antidiabetic,
antibiotic, antioxidant, and anti-inflammatory properties. [9] Nevertheless,
gastrointestinal adverse events of berberine had been reported. These adverse events
included diarrhea in 10 percent, constipation in 7 percent, flatulence in 19 percent, and
abdominal pain in 3.4 percent. [10] Shenlingbaishu San used in the clinical treatment
of diabetic diarrhea is effective, and it could alleviate the gastrointestinal upset caused
by Rhizoma Coptidis. Recently, some studies showed that Shenlingbaishu San could
activate the p38 MAPK pathway in Kupffer cells and might be related to the release of
inflammatory factors such as TNF-a, IL-1, and IL-6 in rats with nonalcoholic
steatohepatitis (NASH).[11, 12] In fact, there is a near-universal association between
NASH and insulin resistance.[13, 14] Thus, we will use YH1 based TCM to treat
poorly controlled type 2 diabetic patients in clinical practice, and had a successful
result according to the retrospective study as shown below. There was a very

significant HbA1c reduction (p<0.001) in 39 cases after 3 months of YH1 therapy.

Therefore, a randomized double-blind, placebo-controlled trial will be conducted to
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confirm the anti-diabetic effect Subject characteristics YH1 (n=39)

and safety of YH1 as add-on Age (yr-old) 59.518.9
Male (%) 22 (56.4)

medication in poorly controlled Weight (kg) 68.4113.6

; . BMI 26.314.3

type 2 diabetes patients. Category of OHA (n=20)  0(4), 1(5), 2(5), 3(5), 4(1)
Insulin therapy (n=37) No(34), Yes(3)
Baseline HbAlc (%) 9.1t1.6
3m HbA1c (%) 7.811.4

References: Changes in HbAlc (%) -1.311.0
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Subjects and Methods

This study is a randomized, double-blind, placebo-controlled trial.
Subjects
» Inclusion criteria:

Patients from Endocrinology and Metabolism clinics or Internal Chinese
Medicine clinics who meet the following criteria will be eligible for this study:

(1) 2075 years of age;

(2) Diagnosed as type 2 diabetics based on WHO criteria [1];

(3) Body mass index (BMI) > 23 kg/m?2;

(4) Have been treated with > 3 kinds of oral hypoglycemic agents (OHAs)
with persistent (> 6 months) high HbAlc (> 7.0 %).
»  Exclusion criteria:

Patients will be excluded from the study if they meet one of the following
conditions:

(1) Type 1 diabetes, gestational diabetes, or other specific types of diabetes;

(2) Have received insulin therapy in the past three months;

(3) Have serious gastrointestinal (GI) tract diseases, such as peptic ulcers or
GI tract bleeding;

(4) Experience stressful situations, including diabetic ketoacidosis, nonketotic
hyperosmolar diabetic coma, severe infection, or surgery in the previous one month;

(5) Suffer from hepatic insufficiency with alanine aminotransferase (ALT) 2
times the upper limit of normal or renal insufficiency with estimated

glomerular filtration rate (eGFR) < 60;

(6) Uncontrolled hypertension (blood pressure > 160/100 mmHg);
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(7) Mental illness, abused or addicted to alcohol, psychoactive substances or
other drugs;

(8) Pregnant, lactating, or plan to become pregnant;

(9) Hemoglobin disease or chronic anemia;

(10) Have underlying conditions that could lead to poor compliance;

(11) History of cerebrovascular disease or myocardial infarction;

(12) Have undergone Chinese medicine treatment in the past two weeks.

» Sample size:

Based on our previous clinical practice using YHI in the treatment of patients
with poorly controlled type 2 diabetes, we noticed that the HbAlc level averagely
reduced 1.3%. This observation was supported by a retrospective study in 39
patients, and a randomized double-blind placebo-controlled trial is required to avoid
Hawthorne effect or placebo effect of YH1 therapy. Therefore, we need to enroll 40
subjects per group from Endocrinology and Metabolism Clinics or Internal Chinese

Medicine Clinics after screening to complete this study.

Study medication

The YHI1 in one batch number will be used, manufactured by Sun
Ten Pharmaceutical Co., LTD., which is a renowned GMP manufacturer of]
concentrated herbal extracts conforming to international standards. This herbal drug
will be prepared in small granules. The YH1 consists of 12 concentrated herbal
extracts, including white beans, ginseng, poria, atractylodes macrocephala, licorice,
dioscorea opposite, lotus seeds, platycodon grandiflorus, coix lacryma-jobi, fructus
amomi, ziziphus jujube, and coptidis rhizome. The granules will be packed in
aluminum foil packages. The placebo is also prepared as granules by Sun
Ten Pharmaceutical Co., LTD., and the packaging of the placebo will be identical to
that of YHI.
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Randomization and blinding

Random codes will be generated by an independent statistician. Study drugs
prepared by Sun Ten Pharmaceutical Co., LTD. will be packed and numbered
according to the random coding form, which will be concealed in opaque envelopes
after randomization. These envelopes will not be decoded until the end of the trial.
Study drugs will be provided based on the assigned numbers, which will be
determined according to the visit sequence and study drug number sequence. During

the trial, neither the clinicians nor the patients will be aware of the grouping. The

only basis of drug distribution will be the unique drug number.

Intervention and efficacy evaluation

> Intervention:

The subjects will be randomly assigned to receive either YH1 or the placebo
for 12 consecutive weeks. Subjects in both the YH1 and placebo groups will be
orally administered two packages of granules (3 g / package) three times daily with
warm water after meal. All subjects in both groups will also continuously receive
their OHAs without any dose or medicine change. During the 12-week period,
subjects will be assessed at 0, 2, 4, 8 and 12 weeks. In each session, subjects will be
asked if there are any adverse events. All subjects will receive a symptom
assessment (Table 1) [2], physical examination, and the compliance of the test drug
administration. The HbAlc, FPG, and 2hPG will be measured at 0, 4 and 12 weeks.

Body weight, BMI and waist circumference will also be monitored.

» Index of efficacy:
< Primary endpoint:
The primary endpoint is the change in HbA1c of the two groups
after 12 weeks for this YH1 add-on trial in the type 2 diabetic subjects
poorly controlled with OHAs therapy. The HbAlc level will be measured
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in the Laboratory Medicine of Chang Gung Memorial Hospital by
high-performance liquid chromatography.

< Secondary endpoints:

(1) Insulin resistance index (HOMA-IR) and B cell function index
(HOMA-B) for two groups at 12 weeks after treatment;

(2) Fasting glucose and 2-hour post-meal blood glucose for two groups at
4 and 12 weeks after treatment;

(3) Lipid profile for two groups at 12 weeks after treatment;

(4) Clinical symptoms of patients in two groups at 12 weeks after
treatment;

(5) Body weight and body mass index (BMI);

(6) Waist circumference

» Index of safety:

Based on previous clinical practice, the test herbal medication, YH1,
was well tolerated and not associated with any safety issues. We consider
the overall level of risk of the clinical study to be low. During this study,
all adverse experiences will be monitored and recorded on the case report
form with special notes made on the time of onset and resolution, severity,
and the investigator’s analysis of the relationship between the adverse
experience and the test drug. Hepatic and renal function (alanine
aminotransferase (ALT) and serum creatinine (Cr)) will also be

followed-up at 12 weeks.

Condition and Procedures of Subjects Withdrew from Research

»  Withdraw decided by researcher:

Subject withdrew the study indicates that the enrolled subject cannot

continue research at certain condition, and researcher decides the subject to
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withdraw from research process.

(1) During research, subject has severe acute and chronic complications of
diabetes (diabetic ketoacidosis, hyperosmolar nonketotic syndrome, lactic
acidosis, hypoglycemic coma, acute myocardial infarction, acute stroke, etc) or
special physiological changes (ex. positive HCG) that he or she is inadequate to
participate in research continuously.

(2) During research, subject is with poor compliance, dosage of medication is
less than 70% of specified amount.

(3) During research, subject violates program rules, and takes oral

administration of other hypoglycemic drugs without approval of researcher.

» Subject withdraw research voluntarily:

According to informed consent, subject has the right to withdraw
research; if the subject does not put forward the idea of withdrawing research
clearly, but losses to follow up for refusal taking medication or detection, he or
she also withdraws research. The reason of withdraw should be comprehended
and recorded. Such as feeling poor about curative effect; intolerable adverse
effects; discontinue participating in clinical research for different reasons;
economic factors; or loss to follow up without obvious reasons, etc. The history
record table should be preserved for the subject who withdraws research for any
reasons, the last detection result can be considered as final result, and curative

efficacy and adverse effect should take full data set analysis.

Statistical analysis
Independent statisticians will perform the data analysis at the end of the trial.
Data will be summarized as means + S.D. Categorical data will be presented as

frequencies. Paired-sample t-test will be performed to compare the difference within

groups from baseline. Independent-sample t-test and the ANCOVA analysis with a
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Reference:

The level of statistical significance is set at p < 0.05.

Table 1: Score of TCM symptoms of diabetes

model that include the baseline value of the dependent variable as a covariate will be
used for comparison between groups. The significance of the differences among
different time points will be analyzed by repeated-measure analysis of variance. y 2

test will be used to compare the incidence of adverse events between the two groups.

1. World Health Organization. Definition, diagnosis and classification of diabetes
mellitus and its complications: report of a WHO consultation. Part I: Diagnosis
and classification of diabetes mellitus. Geneva,1999.

2. Ji, L., et al., Efficacy and safety of traditional chinese medicine for diabetes: a
double-blind, randomised, controlled trial. PLoS One, 2013. 8(2): p. €56703.

Symptom Mild ( 1point) Moderate (2 point ) Severe (3 point )
Dry mouth and throat Occasionally Some times Often
Fatigue Able to do daily work Hard to do daily work | Unable to do daily work
Happen at any time
Polyphagia and easily Only happen before Happen at any time accompanied .by
hungry meal hypoglycemia
symptoms
Thirsty for drink Increased water intake SOOml<Increased water | Increased water intake
<500ml intake <1000ml >1000ml
Short Oé)btfﬁ:[h’ lazy Happenvf(f‘r[ir heavy Happen after daily work Happen at any time
Vexation Occasionally Some times Often
Feverish palms and Occasionally Some times Often
soles
Palpitation Occasionally Some times Often
Insomnia 4h/day j g&igg;ng time | 2h/day ;ﬁizgﬂg time Sleeping time <2h/day
. Dry stool, defecate Dry stool, defecate Dry stool, defecate
Constipation
everyday every 2-3days >every 3 days

Note: Score as “0” if there are no symptoms
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