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Abstract
Introduction: The incidence of type 2 diabetes has been increasing year by year in recent years. Type 2 diabetes is an important
risk factor in the occurrence and development of heart failure, and it is the second potential risk factor after coronary artery disease. At
present, there is no unified etiology, pathogenesis, and syndrome differentiation criteria for type 2 diabetes with chronic heart failure,
and it is susceptible to subjective factors. Therefore, standardized, objective, and standardized research is needed to provide
reference and guidance for clinical diagnosis and treatment. In this study, the theory of syndrome differentiation is used to initially
explore the distribution of traditional Chinese medicine syndromes in patients with type 2 diabetes and chronic heart failure through
case data collection, syndrome extraction, and clinical data analysis.

Methods/design: In this study, we will collect at least 500 cases of type 2 diabetes with chronic heart failure that meet the
standard outpatient and hospitalization, and fill out the case information collection form. Then we will collect a number of clinical
diagnosis and treatment information, and judge the syndrome based on the sum of the contribution of each syndrome to the relevant
syndrome.Wewill useMicrosoft Excel to establish a database, enter the relevant diagnosis and treatment, and syndrome information
of the case information collection table, and verify and correct in time to ensure the accuracy of the data.

Discussion: This study will provide reference and guidance for the clinical diagnosis and treatment of type 2 diabetes with chronic
heart failure.

Trial registration: ClinicalTrials.gov, ChiCTR2000033010, Registered on May 18, 2020.

Abbreviations: CHF = chronic heart failure, DM = diabetes mellitus, MANOVA = multivariate analysis of variance, STRICTA =
Standards for Reporting Interventions in Clinical Trials of Acupuncture, T2DM = type 2 diabetes mellitus, TCM = traditional Chinese
medicine.
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1. Introduction

In recent years, the incidence of diabetes mellitus (DM) has
increased at an alarming rate. There are about 1.2 million
diabetic patients in China every year, and about 90% of them are
type 2 DM (T2DM).[1] T2DM is an important risk factor in the
occurrence and development of heart failure,[2,3] and it is the
second potential risk factor after coronary artery disease.[4] Its
associated insulin resistance, hypertension, dyslipidemia, age,
obesity, and infection are also risk factors for heart failure.[5]

Once heart failure occurs in DM patients, the mortality rate will
increase 10 times, and the 5-year survival rate is only 12.4%.[6] In
addition, heart failure is also an independent risk factor for
T2DM. About 15% to 35% of nondiabetic heart failure patients
can develop DM, which leads to an increase in new-onset DM.[7]

Clinically, the morbidity and mortality of T2DM combined with
chronic heart failure (CHF) are increasing year by year, which
seriously affects the survival rate and quality of life of patients. It
is a problem worthy of attention in the current clinical frontline.
T2DM patients due to coronary artery disease, hypertension,
cardiomyopathy, diabetic microangiopathy, abnormal extracel-
lular matrix formation, endothelial dysfunction, renin angioten-
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sin system and sympathetic nervous system activation, insulin
resistance and other factors, and complex mechanisms. The
synergistic effect of a wide range of comorbid or complicated
cardiovascular diseases leads to fibrosis, necrosis, and even
apoptosis of cardiomyocytes.[8] Both primary myocardial
damage (diabetic cardiomyopathy) and ischemic myocardial
damage (combined with coronary heart disease and myocardial
ischemia) can promote the occurrence and progression of heart
failure, so its incidence and prevalence are both significantly
higher than nondiabetics. In addition, heart failure is also an
independent risk factor for T2DM.[7] After heart failure occurs,
the body activates the sympathetic nervous system and the renin-
angiotensin-aldosterone system through the mechanism of
neurohumoral regulation, which aggravates insulin resistance
and increases blood glucose; increased catecholamine concentra-
tion in myocardial tissue causes cardiomyocyte apoptosis; blood
vessels. Overexpression of angiotensin II and excessive produc-
tion of aldosterone can promote myocardial collagen synthesis
and accelerate the formation of myocardial fibrosis, which in turn
aggravates heart failure and forms a vicious circle.[9] Traditional
Chinese medicine (TCM) holds that CHF combined with T2DM
is a compound disease syndrome, and its pathogenesis is
complicated and intertwined, and the syndrome types are
complicated and change. Due to the influence of DM factors,
it has its own particularity. Modern medicine has increasingly
perfected the understanding of the etiology, pathogenesis, energy
metabolism, and other aspects of T2DM combined with CHF,
and standardized treatment programs have made great progress.
However, there are no special effective measures for the
prevention and treatment of the disease, and there are certain
limitations that cannot meet the growing health needs of patients.
TCM treatment T2DM combined with CHF has flexibility and
diversity. Compared with single-component chemical prepara-
tions, various components of TCM compound can cooperate
with each other to play a therapeutic role. TCM belongs to
multitarget, multichannel, and multilink comprehensive treat-
ment. To achieve the purpose of controlling blood sugar,
regulating blood lipids, preventing, and treating myocardial
fibrosis, and improving cardiac function.
At present, the research on the etiology and pathogenesis,

syndrome type, clinical efficacy, etc, of this disease is mostly
concentrated on the research level of single disease, and few
diseases are involved. Regarding the understanding of the
etiology and pathogenesis of CHF, TCM holds that it is a
combination of the deficiency and the truth, and it is often
combined with phlegm and drinking. Qi deficiency and blood
stasis are the basis of heart failure syndrome.[10] Some
studies[11,12] have shown that the heart disease is mainly heart,
lung, and kidney. T2DM combined with CHF is a complex
disease, its pathogenesis and syndrome types are complex and
diverse, and themanifestations of syndromes at different stages of
the disease are very different. The relevant literature reports on
this type of heart failure are very low, and there is a lack of
research on syndromes. Clinical diagnosis and treatment of this
disease are mostly based on personal experience and simple case
summary. Moreover, there is a big difference from the common
CHF patients in symptom performance and syndrome differenti-
ation treatment. At present, there is no unified etiology,
pathogenesis, and syndrome differentiation criteria for T2DM
combined with CHF, and it is susceptible to subjective factors.
Therefore, standardized, objective, and standardized research is
needed to provide reference and guidance for clinical diagnosis
2

and treatment. The syndrome differentiation system advocated
by Professor Zhu Wenfeng[13] is based on the syndrome
differentiation theory, which distinguishes syndromes based on
syndromes and the combination of syndromes and syndromes to
form a syndrome-certification Dialectical thinking process.
Syndrome is the pathologic essence determined by the identifica-
tion of syndromes and is the key to syndrome differentiation. In
this study, the theory of syndrome differentiation is used to
explore the distribution rules of TCM syndromes in patients with
T2DM and CHF through case data collection, syndrome
extraction, and clinical data analysis. We will explore the
relationship between syndromes and disease influencing factors,
summarize the basic pathogenesis of the disease, and provide a
certain theoretical basis and scientific guidance for clinically
reasonable and standardized treatment. We aim to play a positive
role in the standardization, standardization, and internationali-
zation of TCM.
2. Methods/design

2.1. Study design and settings

This study will be conducted at the Kailuan Majiagou Hospital
and Tangshan Hospital of Traditional Chinese medicine
(Tangshan City, Hebei Province). This protocol was written
and based on Standard Protocol Items: Recommendations for
Interventional Trials guidelines. The participants will be
informed about the research, procedures, risks, and benefits by
BBL (author of this protocol). If they agree, they will sign an
informed consent form. Only those participants who read and
agree to the protocol and who sign the informed consent form
will take part of the study, following the schedule described in
Figure 1.

2.2. Participants

The subjects of this study will be included in the outpatient and
hospitalized patients from the Department of DM Specialist of
the KailuanMajiagou Hospital (Tangshan City, Hebei Province),
and meet the diagnostic criteria for T2DM and CHF.

2.2.1. Diagnostic criteria.
1.
 Diagnostic criteria for T2DM. The diagnostic criteria adopted
in accordance with the guidelines for the prevention and
treatment of T2DM inChina (2017 edition): those with typical
DM symptoms, such as polyuria, polyphagia, excessive
drinking, and unexplained weight loss; plasma glucose level
≥11.1 mmol/L (200mg/dL); or fasting plasma glucose level
≥7.0 mmol/L (126mg/dL); or fasting glucose is the critical
value, glucose tolerance test, after meals 2hours blood glucose
level ≥11.1 mmol/L (200mg/dL); exclude type 1 diabetes,
special type diabetes, and gestational diabetes.
2.
 Diagnostic criteria for CHF. We will refer to the diagnostic
criteria for Framingham heart failure (Table 1). It mainly
includes body weight loss ≥4.5kg after treatment for more
than 5 days. Those who meet 2 major criteria, or 1 major
criterion, and 2 minor criteria can be diagnosed with CHF.
3.
 Classification criteria for cardiac function. We will refer to the
NYHA cardiac function grading standard of 1928 (Table 2).

2.2.2. Inclusion criteria. This study will be conducted in China.
Patients will be recruited from Plastic Surgery Departments of the



STUDY PERIOD

Enrolment Allocation Post-allocation Close-out

TIMEPOINT** 0 0 1 w 2 w 4 w 6 w 8 w 8 w

ENROLMENT:

Eligibility screen X

Informed consent X

Exclusion criteria X

Allocation X

INTERVENTIONS:

Case information 
collection

ASSESSMENTS:

Diagnosis and 
treatment 

information
X X X X X

TCM rehabilitation 
syndrome score X X X X X

Adverse events X X X X X

Analysis of study
outcomes X

Figure 1. SPIRIT figure for the schedule of enrollment, interventions, and assessments.
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Kailuan Majiagou Hospital. We will enroll participants based on
the following inclusion criteria:
1.
T

Dia

Ma

Par

Jug
Lun
Inc
Acu
The

Inc
Comply with the diagnostic standards of western medicine
T2DM and CHF.
2.
 Cardiac function grading (grading) belongs to 2 to 4 patients.

3.
 The age is between 45 and 85 years old.

4.
 Those who have voluntarily signed the informed consent;

2.2.3. Exclusion criteria. Patients will be excluded if they meet
the following criteria:
able 1

gnostic criteria of Framingham heart failure.

in diagnostic criteria Secondary diagnostic criteria

oxysmal nocturnal breathing
difficulty or sitting breathing

Ankle edema

ular vein dilation Cough at night
g rales Difficulty breathing after activity
reased heart volume Hepatomegaly
te pulmonary edema Pleural effusion
3rd heart sound can hear the

gallop of maximum vital capacity
Reduced vital capacity to 1/3

reased jugular venous pressure
>16 cm HO

Tachycardia (heart rate
>120 beats/min)

3

1.
 Patients with severe diseases such as malignant hypertension,
severe arrhythmia, acute myocardial infarction, cerebrovas-
cular accident, etc.
2.
 Patients with acute infection, trauma, surgery, diabetic
ketoacidosis, and hyperosmolar coma recently.
3.
 Patients with severe primary diseases such as brain, liver,
kidney and hematopoietic system, mental illness, and cognitive
dysfunction.
4.
 Patients with tumor and other organ failure.

2.2.4. Conditions for participants to suspend and withdraw
from the clinical trial. Researchers participating in clinical trials
should carefully record the reasons for the suspension of the trial
and the relationship with the clinical trial. It is necessary to clearly
record the unwillingness of the subjects to continue the clinical
trials, put forward the reasons for withdrawing from the clinical
trials, and record the evaluation indicators at the time of
discontinuation in detail.
1.
 The main symptoms are not clear; the extended description of
the current medical history is incomplete; the chief complaint
or the description of the current medical history does not
match the diagnosis of this disease.
2.
 Incomplete records of tongue coating and pulse of TCM affect
the syndrome judgment of this disease.

http://www.md-journal.com


Table 2

NYHA cardiac function grading standards.

Grade Symptom

I Movement is not restricted. Daily physical activity does not cause obvious shortness of breath, fatigue, or palpitations.
II Mildly restricted during exercise. Asymptomatic at rest, daily activities can cause significant shortness of breath, fatigue, or palpitations.
III Obviously restricted during exercise. It can be asymptomatic at rest, and lighter than daily activities can cause significant shortness of breath, fatigue,

or palpitations.
IV There are also symptoms at rest, and the symptoms of physical activity worsen immediately. Any physical activity will cause discomfort. If intravenous

administration is not required, indoor and bedside activities are classified as level IVa; those who cannot get out of bed and require intravenous
support are classified as level IVb.
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3.
 The lack of or incomplete general information and physical
and chemical index information affects the analysis of relevant
data.

2.3. Interventions

Case information collection:Wewill collect inpatient records and
outpatient cases of patients with T2DM and CHF admitted to
MajiagouHospital in Kailuan.Wewill fill in the case information
collection form to collect a variety of clinical diagnosis and
treatment information:
1.
 Basic information: medical record number, admission time,
name, gender, age, etc.
2.
 Brief medical history: symptoms, signs, tongue, pulse, medical
history, course of T2DM, physical examination, diagnosis,
etc.
3.
 Auxiliary examination: including glycosylated hemoglobin
(HbAlc), triglyceride, cholesterol, urine microalbumin, N-
terminal pronatriuretic peptide (NTProBNP), left ventricular
ejection fraction, liver and kidney function.

2.4. Statistical analysis
1.
 Collect clinical diagnosis and treatment information (such as
symptoms, signs, electrocardiogram, tongue, TCM pulse and
laboratory examination data, physical examination data, etc),
establish a database, verify every 10 medical records entered,
and correct in time to ensure data accuracy.
2.
 The data is analyzed with the help of SPSS 25.0 statistical
software. The measurement data are expressed by x± s or M,
the count data are expressed by the composition ratio or rate,
and the Chi-squared test is used for the comparison between
the groups. The model analyzes the relationship between
relevant syndromes and clinical indicators.

2.5. Data management

Data management uses EXCEL software to build a database,
double entry, check for outstanding values, and lock. Informa-
tion obtained from the evaluation of each participant will be
recorded on a paper print-out. The information will then be
handwritten on a paper document case report form and entered
into an Excel file for future statistical analyses. In accordance
with the Personal Information Protection Act, the names of all
participants will not be disclosed, and a unique identifier number
given during the trial will be used to identify participants. All of
the participants will be informed that the clinical data obtained in
4

the trial will be stored in a computer and will be handled with
confidentiality. The participants’ written consent will be stored
by the principal investigator.
2.6. Ethics

The study will be conducted under the Declaration of Helsinki
principles, as well as following the norms of good clinical
practice. Recruitment of patients has not started in this study. The
study plan will be submitted to the ethics committee of the
Tangshan Hospital of Traditional Chinese medicine for review.
The study protocol will be approved by the ethics committee of
Tangshan Hospital of Traditional Chinese medicine. The
protocol of this study has been registered in the Chinese Clinical
Trial Registry with the number ChiCTR2000033010.
3. Discussion

With the development of economy, improvement of living
standards, changes in lifestyle, changes in diet structure, and the
aging of the population, the incidence of DM is increasing at an
alarming rate.[14] In 2017, the DM International Alliance
announced that the number of diabetics worldwide reached
42.5 billion, with a prevalence rate of about 88%, an increase of
nearly twice the 151 million in 2000. China ranks first in the
world with 114.4 million patients, with a prevalence rate of
10.9%, an increase of about 1.2 million diabetic patients each
year, of which about 90% are T2DM patients. The prevalence of
DM increases significantly with age, men are significantly higher
than women, cities are significantly higher than rural areas, about
twice as high in rural areas, but the mortality rate of DM patients
in rural areas is higher than that in cities.[15,16] T2DM is an
important risk factor in the occurrence and development of heart
failure, and it is the 2nd potential risk factor after coronary artery
disease. In 2004, the annual meeting of the European Association
for Diabetes Research (EASD) pointed out that when T2DM
occurs, patients have grade I heart failure. DM with heart failure
is the main outcome of patients with T2DM.[17] The prevalence
of heart failure in diabetic patients is 2.5 to 3 times higher than
that in the general population.[18] About 30% of patients with
heart failure and 25% of patients with drug-refractory heart
failure have DM, and the proportion of diabetic patients with
heart failure increases year by year Bright. CHF is one of the most
common causes of death in patients with DM.[19] Once heart
failure occurs in diabetic patients, the mortality rate will increase
10 times, and the 5-year survival rate is only 12.4%. In addition,
heart failure is also an independent risk factor for T2DM. About
15% to 35% of nondiabetic heart failure patients can develop
DM, which leads to an increase in new DM.
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The pathogenesis of heart failure has 2 main aspects. On the
one hand is primary myocardial damage: long-term glucose and
lipid metabolism disorders affect the metabolism of myocardium,
vascular endothelium, and other tissues, promoting cardiac
microvascular endothelial cell proliferation, thickening of the
basement membrane, reduced oxygen utilization, myocardial
fibers and perivascular fibrosis, myocardial glycoproteins,
collagen fibers, triglycerides, and cholesterol deposits.[20] These
abnormal metabolisms lead to myocardial energy metabolism
disorders and decreased energy reserves, which damages
myocardial cells and reduces excitability, resulting in left
ventricular diastolic dysfunction. With diabetic cardiomyopathy
the most common.[21] The other is ischemic myocardial damage:
coronary atherosclerotic stenosis, myocardial remodeling after
myocardial infarction, myocardial pathologic changes, stenosis
and ischemic necrosis caused by atherosclerotic plaque, myocar-
dial interstitial fibrosis necrosis, inflammation cell infiltration,
marked thickening of the inner lining of the small blood vessel
wall, a large amount of glycosylated acetabular deposits, and
changes in nerve fibers, local spindle and spherical thickening of
nerve fibers, etc, lead to weakened ventricular muscle function,
decreased filling, and myocardial hypertrophy, ventricular
enlargement, ventricular remodeling, and heart failure.[22]

Coronary heart disease with myocardial ischemia and/or
myocardial infarction is the most common cause of heart failure.
T2DM patients can induce heart failure from both aspects of the
above pathogenesis, so their incidence and prevalence are
significantly higher than those of nondiabetics. In addition,
heart failure is also an independent risk factor forT2DM.[23]

After heart failure occurs, the body activates the sympathetic
nervous system and the renin-angiotensin-aldosterone system
through the mechanism of neurohumoral regulation, which
aggravates insulin resistance and increases blood glucose; the
increase in the concentration of catecholamines in the myocardial
tissue causes the myocardial cells to wither death; the over-
expression of angiotensin II and the excessive production of
aldosterone can promote the formation of myocardial collagen
and accelerate the formation of myocardial fibrosis, thereby
exacerbating heart failure and forming a vicious circle.
The TCM holds that CHF combined with T2DM is a

compound disease syndrome, and its pathogenesis is complicated
and intertwined, and the syndrome types are complex and
diverse.[24] Due to the influence of DM factors, it has its own
particularity. Modern medicine has increasingly perfected the
understanding of the etiology, pathogenesis, energy metabolism,
and other aspects of T2DM combined with CHF, and
standardized treatment programs have made great progress.
However, there are no special effective measures for the
prevention and treatment of the disease, and there are certain
limitations that cannot meet the growing health needs of
patients.[25] TCM treatment T2DM combined with CHF has
flexibility and diversity. Compared with single-component
chemical preparations, various components of TCM compound
can cooperate with each other to play a therapeutic role. TCM
belongs to multitarget, multichannel, and multilink comprehen-
sive treatment.[26] To achieve the purpose of controlling blood
sugar, regulating blood lipids, preventing and treating myocar-
dial fibrosis, and improving cardiac function. At present, there is
no unified etiology, pathogenesis, and syndrome differentiation
criteria for T2DM combined with CHF, and it is susceptible to
subjective factors. Therefore, standardized, objective, and
standardized research is needed to provide reference and
5

guidance for clinical diagnosis and treatment. In this clinical
study, we will screen no fewer than 500 cases that meet the
inclusion criteria, collect clinical diagnosis, and treatment
information, apply syndrome differentiation theory, extract
syndromes, and establish a database. Then we will enter the
relevant clinical indicators and syndrome information, statistical
analysis of the data. This study will initially explore the
distribution of TCM syndromes in T2DM patients with CHF
and summarize the basic TCM pathogenesis of this disease.
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