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Abstract
Background: Depression is a common affective disorder characterised by marked and lasting
melancholia, with corresponding thought and behaviour changes. Due to an accelerated pace of life and
increased work pressure, the incidence of depression has risen sharply, causing great harm to family and
social life. Jiaotai Wan (JTW) is a Chinese herbal formula that is commonly prescribed for depression
and insomnia in clinical treatment, and animal experimental research shows that it exhibits
antidepressant effects. However, there are no standard clinical trials to con�rm its e�cacy in treating
depression and insomnia. Therefore, this study aims to assess the e�cacy and safety of JTW in the
treatment of depression. Methods: This study is designed as a randomised, multicentre clinical trial with
parallel groups. A total of 40 patients with depression will be recruited and randomly allocated to either
the treatment or the control group (in a 1:1 ratio). The patients will receive JTW plus �uoxetine or
�uoxetine alone once a day for eight weeks. The primary outcome is the Hamilton Depression Rating
Scale score for patients in the treatment group compared with that in the control group. The secondary
outcomes include Traditional Chinese medicine syndrome integral scale scores, Wisconsin Card Sorting
Test, blood metabonomics, urine metabonomics, brain structure and function on functional magnetic
resonance imaging. Discussion: This randomised clinical trial was designed as a standardised method to
assess the e�cacy and safety of JTW in the treatment of depression and provide evidence for the clinical
application of JTW. Trial registration: Chinese Clinical Trial Registry,ChiCTR-IOR-17010748.Registered on
28 Feb 2017.

Background
Depression is a common mood disorder, characterised as having high incidence rates of recurrence,
disability and suicide[1].The World Psychiatric Association survey showed that the present global
incidence of depression is 4.2%, and it is 6.9% in China. Depression is now a serious worldwide public
health and social issue affecting patients’ physical and mental health and reducing their quality of life.
Depression can even lead to aggressive behaviours, causing harm to individuals and families[2–5].

Traditional Chinese medicine (TCM), with signi�cant curative effect on depression-related symptoms, has
been widely used in China for the treatment of depression [6–7].JTW comprises two TCM herbs, Coptis
chinensis Franch and Cinnamomum cassia Presl, which are mainly used to treat depression and
insomnia. Several experimental animal studies have demonstrated the effect of JTW on depression
mouse models, but there is no standard clinical evidence to back up these claims [8–11]. Therefore, the
investigators have designed a clinical study to assess the e�cacy and safety of JTW on patients with
depression.

Methods/design
Study design
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This is a multicentre, randomised, controlled trial to evaluate the e�cacy and safety of JTW in patients
with depression. A �owchart for the study is shown in Fig 1. The Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) checklist is shown in Supplemental �le 1.

Quali�ed patients will be randomised into either the treatment or the control group (in a 1:1
ratio).Recruited patients will receive JTW plus �uoxetine or �uoxetine alone once a day for eight weeks.
After the 8-week treatment period, the patients will be followed up for four weeks. The outcome measures
include the Hamilton Depression(HAMD) Rating Scale scores, TCM syndrome integral scale scores,
Wisconsin Card Sorting Test (WCST), blood metabonomics, urine metabonomics and brain structure and
function on fMRI.

Participants

Inclusion criteria

To participate in the study, patients should meet the following criteria:

(1)Conform to depression diagnostic criteria of the Diagnostic and Statistical Manual of Mental
Disorders’ American psychiatric diagnosis standard’,4thEdition (DSM-IV);

(2)Conform to the diagnostic criteria of TCM syndrome of disharmony between the heart and kidney;

(3)HAMD 24-item score of ≥20 points and <35 points;

(4)Age, 18–65 years;

(5)Total HAMA score of ≤21 points, depressed mood (item 6) score ≥2 points and anxious mood (item
1) score <3 points;

(6)Not taking antidepressants or any other medicine but stopping for two weeks;

(7)Sign the informed consent form.

Exclusion criteria

Patients with the following criteria will be excluded:

(1)Secondary to other mental or physical illness and depression with severe psychotic symptoms;

(2)Severe anxiety (HAMA total score >21 points);

(3)Allergic constitution or previous research on drug allergy;

(4)Suicidal thoughts;

(5)Bipolar disorder, refractory depression;
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(6)Intracranial cerebrovascular disease, neurodegenerative diseases, intracranial tumour, high blood
pressure, or diabetes, leading to brain vascular distribution or abnormal blood �ow of systemic disorders;

(7)Serious diseases of other systems or severe heart, liver and renal insu�ciency;

(8)Glaucoma and epilepsy;

(9)Pregnancy or lactation or quasi-pregnancy;

(10)Positive urine pregnancy test in women of childbearing age;

(11)Contraindications on MR inspection and those who cannot complete MR scan or cannot adapt to the
environment and noise of the MRI machine;

(12)Participation in or planning to participate in other observational drug studies within 30 days;

(13)Poor compliance or inability to interview regularly.

Ethics and recruitment

All patients will sign informed consent forms prior to inclusion. The study has been approved by the
Ethics Committee of Tianjin University of Traditional Chinese Medicine. Any revisions in the study
protocol will be submitted to the Ethics Committee.

Through advertisements and referrals, a total of 40 qualifying patients will be recruited from two research
centres: the First Teaching Hospital of Tianjin University of Traditional Chinese Medicine and the Tianjin
Academy of Traditional Chinese Medicine A�liated Hospital.

Sample size

In reference to the relevant literature, the speci�c process to estimate the sample content of each group is
as follows[12–14]. According to the sample size estimation formula for clinical trials,

[Due to technical limitations, this equation is only available as a download in the supplemental �les
section.]

where n is the number of cases required for each group, μ1 and μ2 are the expected mean of the treatment

and control groups, respectively, σ2 is the standard deviation of the control group, and ƒ (α, β) is taken as
10.5. The HAMD score is considered the primary outcome. From previous studies [15–17], considering
the mean, we get μ1 = 9.39 and μ2 = 12.49.The standard deviation of the control group is 2.97, and
putting the above data into the formula, n was calculated to be19.2.Using the calculation, the sample size
in each group was determined to be about20; therefore, the total sample size was 40, with 20 in each
group.

Randomisation
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Treatment allocation will be done when participants meet the inclusion criteria and sign the informed
consent form. Patients will be randomly divided into two groups, the treatment and control groups, with a
1:1 distribution ratio according to the random numbers generated by IBM SPSS Statistics software
version 19.0.The recruiter will obtain a sequence number from the distributor when a patient is eligible for
the trial. To prevent subjective investigator bias from affecting the authenticity of the clinical research
results, the con�dential randomisation method uses a closed envelope method.

Interventions

Patients randomised to the treatment group will be administered one bag of JTW granules(C.chinensis
Franch 15g, Ci.cassia Presl 2g) dissolved in warm water once daily plus �uoxetine 20mg once daily for
eight weeks. Patients in the control group will receive �uoxetine 20mg once daily for eight weeks.JTW
granules are manufactured by Beijing Tcmages Pharmaceutical Co., Ltd, and �uoxetine is manufactured
by Eli Lilly and Company.

Outcome assessment

Primary outcome

HAMD scores: This study uses 24-item HAMD scale, which is summarised as seven categories of factors
and can be more concise and clearly re�ect the patient characteristics. The seven types of depression
scale factors include the following: 1) anxiety/somatisation factor, 18 points; 2) weight: 2 points; 3)
cognitive disturbance factor, 21 points; 4) day and night change factor, 2 points; 5) retardation, 14 points;
6) sleep dysfunction factor, 6 points and 7) withdrawal and self-accusation, 12 points. Factor scores can
re�ect the characteristics of patients with depression symptoms as well as the characteristics of the
changes before and after the drug interventions.

Secondary outcome

1. TCM syndrome integral scale scores: TCM symptoms of all patients will be assessed through the
TCM syndrome integral scale.

2. WCST: Patients were assessed for cognitive function using the computer version of WCST.WCST
consists of four templates and 48 cards, which are used to assess the cognitive function of patients
by the total number of WCST, number of correct responses, total number of errors, number of
persistent errors, and number of random errors.

3. Blood and urine metabonomics: To systematically analyse the metabolic status of patients with
depression and study the metabolomics characteristics of depression and metabolic changes after
treatment.

4. Brain structure and function on fMRI: MRI can reveal brain tissue abnormalities in patients with
depression in the aspects of brain microstructure, brain function changes and changes in brain
metabolites, and fMRI combines the three aspects of function, anatomy and imaging[18–20].
Diffusion tensor imaging (DTI) technique is used to detect differences and changes in fractional
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anisotropy values in the whole brain. The changes in cerebral white matter integrity in patients with
depression before and after treatment will be compared to study the effect of JTW on brain
metabolites and the changes in brain metabolites by magnetic resonance spectroscopy.

Safety reporting

Adverse events (AEs) are de�ned as any unfavourable and unintended sign, symptom or disease arising
in participants in either group during the trial period, regardless of their relation to the experimental
treatment. The investigator should take appropriate measures to ensure participants’ safety and follow-
up the outcome of any AEs. Researchers must �ll out relevant information for AEs in the safety
evaluation form. The record includes a detailed description of AEs, time of occurrence, time of
suspension, duration (which can be recorded in days or hours), severity and frequency of the occurrence,
manner of treatment, amount of treatment and course of treatment as well as the causal analysis of AEs
and trial treatment. All clinical data for AEs should be recorded on case report forms (CRFs).

Data collection, management and quality control

A CRF will be used for each participant to collect relevant data, and participants will be evaluated every
four weeks during the study. Data on HAMD, WCST and TCM syndrome integral scale will be collected at
each visit (week 0 ± 3 days, week 4 ± 3 days, week 8 ± 3 days and week 12 ± 3 days). Blood
metabolomics, urine metabolomics and fMRI will be measured only at the �rst and third visits (week 0 ± 3
days and week 8 ± 3 days, respectively). The SPIRIT �owchart of the trial is shown in Table1.

After review by clinical inspectors, completed CRFs will be sent to a speci�ed statistics centre, and data
entry and management will be completed by two individual data administrators to ensure data accuracy.
All documents collected in this study will be stored securely. Participants will be referred to by a speci�c
randomisation number rather than by their names in all other documents in this study, except the
informed consent form.

The trial group developed a quality inspection system, and the trial set up quality inspector. The details of
the quality inspector’ implementation include examining the experimental protocols and procedures by
the test operators and recording and reporting all research data and the truthful, accurate and complete
CRFs, while assuring that the original data are consistent.

Data analysis

The primary analysis is described below. Balance comparison: To compare the demographics and other
basic indicators to measure the comparability of the two groups. Analysis of validity: To calculate the
HAMD scores of the patients in the two groups during the treatment period and to determine the mean
and standard deviation of the values at baseline from those after treatment. Analysis of action
mechanism: To calculate the TCM syndrome integral scale scores, WCST, Blood and urine
metabonomics, and to analyse MRI image of the patients in the two groups. Statistical analysis or
Pearson correlation coe�cient was performed using analysis of variance (ANOVA).
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Statistical analysis will be conducted as an intention-to-treat analysis. Statistical analysis will be
performed using SPSS Statistics version17.0 software. The statistical signi�cance is de�ned as a two-
sided P-value of <0.05. Baseline differences among the groups will be assessed using 1-factor ANOVA for
measurement data and the χ2 test for enumeration data. In addition, χ2 test will be used for categorical
variables. The changes in scores from baseline to endpoint of treatment will be assessed using a paired t
test for measurement data and a signed rank test for enumeration data. Comparisons between groups
will be conducted using ANOVA and a rank test.

The researchers conducting the data analysis will not be involved in experimental or clinical decision-
making processes to prevent any bias caused by subjective factors from the researchers.

Discussion
Depression is one of the most common mental disorders and social issues worldwide. In the modern
society, the incidence of depression has risen dramatically due to an accelerated pace of life and
increased work pressure[21]. Treatment of depression by Western medicine has more side effects, more
adverse reactions and shorter duration of action than that by TCM; therefore, Western medicine should
not be used for a long term. In addition, many patients do not respond adequately to the treatment[22–
23].Prevention and treatment of depression by TCM goes back thousands of years.TCM is more stable, is
more effective, has fewer side effects and has better patient compliance than Western medicine; this is
one of the reasons why China has become a hot spot for medical tourism in the recent years [24].

JTW is a famous ancient Chinese herbal formula to treat depression, and the clinical application of JTW
can signi�cantly alleviate symptoms of insomnia, dreaminess, anxiety, irritability, palpitations and other
depressive symptoms [25]. Modern experimental studies have con�rmed that JTW exhibits
antidepressant effects [10].

However, relevant evidence from clinical trials proving its e�cacy remains scarce. The purpose of this
study is to evaluate the e�cacy and safety of JTW in depression. This trial will provide high-quality
evidence for the clinical application of JTW in the treatment of depression.

Trial status

The trial is currently recruiting patients. The protocol version number is V1.00. The protocol was approved
by the Ethics Committee of Tianjin University of Traditional Chinese Medicine on September 18, 2016.
The �rst patient was enrolled on March 8, 2017. Recruitment is expected to be completed in October,
2019.

Abbreviations
JTW: Jiaotai Wan; TCM: Traditional Chinese medicine; HAMD: Hamilton’s Depression Scale; WCST:
Wisconsin card sorting Test; fMRI: functional magnetic resonance imaging; MRS: Magnetic Resonance
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Spectroscopy; AEs: Adverse events; DTI: Diffusion tensor imaging; ANOVA: analysis of variance

Declarations
Additional �le

Additional �le 1: The SPIRIT Checklist.

Ethics approval and consent to participate

This study received ethical approval from Ethics Committee of Tianjin University of Traditional Chinese
Medicine (TJUTCM-EC20160004), covering all participating sites. Important changes to the protocol will
be submitted to the TJUTCM for review. Informed consent will be obtained from all participants in the
trial.

Consent for publication

Not applicable

Competing interests

The authors declare that they have no competing interests.

Acknowledgements

We gratefully acknowledged the cooperation of all research staff and participants.

Funding

This study is supported by National Natural Science Foundation of China (No. 81503390).

Availability of data and material

Not applicable.

Authors’ contributions

ZHZ conceived and designed the trail and drafted the manuscript. CQY conceived the study and
participated in the critical revision of the manuscript. YJL drafted the manuscript. SFF was the general
supervisor for this research. HEB participated in the statistical design and helped in the design of the
study. YHW YM and YT were in charge of the recruitment of patients, data collection and management.
All authors read and approved the �nal manuscript.

References



Page 9/11

1. Brown GK , Karlin BE , Trockel M , Gordienko M , Yesavage J , Taylor CB . Effectiveness of Cognitive
Behavioral Therapy for Veterans with Depression and Suicidal Ideation. Arch Suicide Res 2016 Oct-
Dec (4): 677–82.

2. Orzechowska A, Filip M, Galecki P. In�uence of pharmacotherapy on cognitive functions in
depression: A review of the Literature[J]: Med Sci Monit, 2015,21(3):3643–3651

3. Uher R , Pavlova B . Long-term effects of depression treatment. The lancet. Psychiatry 2016 Feb; 3
(2):95–6.

4. Smith K.Mental health:a word of depression[J].Nature,2014, 515(7526):181

5. Lasserre AM , Marti-Soler H , Strippoli MP , Vaucher J , Glaus J , Vandeleur CL , Castelao E , Marques-
Vidal P , Waeber G , Vollenweider P , Preisig M . Clinical and course characteristics of depression and
all-cause mortality: A prospective population-based study. Journal of affective disorders 2016 Jan;
18917–24.

�. Bablis P, Pollard H. Anxiety and depression pro�le of 188 consecutive new patients presenting to a
Neuro-Emotional Technique practitioner. J Altern Complement Med. 2009 Feb;15(2):121–7. doi:
10.1089/acm.2007.0805.

7. Wang XJ, Li J, Zou QD, Jin L. Wuling Capsule for climacteric patients with depression and anxiety
state: a randomized, positive parallel controlled trial. Zhong Xi Yi Jie He Xue Bao. 2009
Nov;7(11):1042–6.

�. Zhang M, Yu CQ. Research Progress on Antidepressant Effects of Jiaotai Pills [J]. Tianjin Journal of
Traditional Chinese Medicine, 2012, 29(1): 101–104.

9. Zhou ZH, Gao S, Li L,Gao SM, Wang Y, Yu CQ. Clinical and pharmacological research summary of
Jiaotai Pills [J]. Tianjin Journal of Traditional Chinese Medicine, 2014,03:190–192.

10. Yang S, Pan Y, Song YQ, Gao S, Cai XM, Gao SM, Yu CQ. Effects of Jiaotai Pill on behavior and
monoamine neurotransmitters of depression rat model [J]. Chinese Traditional and Herbal Drugs,
2016,47(23): 4218–4223.

11. Jing HR. Experience of Zhou Shaohua in the treatment of depression [J]. Liaoning Journal of
Traditional Chinese Medicine, 2009, 36(10): 1660–1662.

12. Sakpal T. Sample Size Estimation in Clinical Trial. Perspect Clin Res, 2010,1(2):67–69

13. Lu MJ, Liu YX, Lu GM, Zhang LJ, Huang W, Ge AC. Sample size calculation for single-arm OPC trials
with multi endpoints. Chin J Clin Pharmacol Ther 2017 Aug;22(8) 917–921

14. Wu X, Li CJ, Ding BF, Zhang HY, Shang L. Sample Size Estimation in Superiority Clinical Trials for
Two Means Comparison. Journal of Mathematical Medicine. 2013,26(5):517–519

15. Yan JM, Zhou HP, Li JL, Sun J. Clinical Study of Jieyu Anshen Dingzhi Decoction Combined with
Paroxetine Treating Depression. World Chinese Medicine. 2014,9(9):1178–1180

1�. Huang SH, Chen LQ, Liu ZJ, Li XL, Zhang Y, Zhang JX, Peng XM. Clinical Observation on Jieyu
Jiaonang Combined with Paroxetine Treating 50 Depression Cases. Journal of Traditional Chinese
Medicine. 2015,56(9):778–781Ob



Page 10/11

17. Zhang J. Observation of clinical effect of Carefree pill combined sertraline treatment of melancholia.
China Medicine and Pharmacy. 2015,5(5):75–79

1�. Mattson W I, Hyde L W, Shaw D S, et al. Clinical neuroprediction: Amygdala reactivity predicts
depressive symptoms 2 years later. Soc Cogn Affect Neurosci, 2016, 11: 892–898

19. Opmeer E M, Kortekaas R, van Tol M J, et al. Changes in regional brain activation related to
depressive state: A 2-year longitudinal functional MRI study. Depress Anxiety, 2016, 33: 35–44

20. Rayner G, Jackson G, Wilson S. Cognition-related brain networks underpin the symptoms of unipolar
depression: Evidence from a systematic review. Neurosci Biobehav Rev, 2016, 61: 53–65

21. Pytka K, Dziubina A Młyniec K, Dziedziczak A, Żmudzka E, Furgała A, Olczyk A, Sapa J, Filipek B. The
role of glutamatergic, GABA-ergic, and cholinergic receptors in depression and antidepressant-like
effect. Pharmacol Rep 2016 Apr;68 (2): 443–50.

22. Muñoz RF, Bunge EL. Prevention of depression worldwide: a wake-up call. Lancet Psychiatry 2016
Apr;3 (4): 306–7.

23. Schipper S. High prevalence of depression in medical residents: the sad reality of medical training.
Evidence-based medicine 2016 06; 21 (3):118.

24. Gao MC, Li J, Qi YY. Syndrome Differentiation of Traditional Chinese Medicine Treatment of
Depression in 276 Cases [J]. Journal of Pratical Traditional Chinese Internal Medicine, 2013(7): 80–
81.

25. Zhang X, Gao Y, Xiang H, Qin XM, Tian JS. An exploration on mechanism of antidepression of Jiaotai
Pills based on network. Chinese Traditional and Herbal Drugs. 2017,48(8):1584–1590

Table 1
Due to technical limitations, Table 1 is only available as a download in the supplemental �les section.

Figures



Page 11/11

Figure 1

Flowchart of this study
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