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Ischemic stroke (IS) is characterized by high morbidity and high mortality. The integration of Traditional Chinese medicine (TCM) and western medicine has shown promising benefits in relieving symptoms, promoting neurological recovery, and improving the quality of life of patients with IS. In TCM, Qi-deficiency along with blood-stasis (QDBS) syndrome is one of the common types of IS that is treated by invigorating Qi and activating blood circulation. In TCM theory, improving the corresponding degree of prescription–syndrome correlation (PSC) is helpful to improve clinical efficacy. In this study, we intend to use similar prescriptions that invigorate Qi and activate blood circulation: Buyang Huanwu granules (BHG), Naoxintong capsules (NXTC), and Yangyin Tongnao granules (YTG). The goal is to evaluate their level of PSC inpatients with IS with QDBS syndrome and find relevant biomarkers to provide an objective basis for precise treatment of TCM and improve the clinical therapeutic effects. A multicenter, randomized, double-blinded, and placebo-controlled intervention trial will be conducted in IS patients with QDBS syndrome, followed by an add-on of Chinese patent medicine. A total of 160 subjects will be randomly assigned to the BHG, NXTC, YTG, and placebo groups in a 1:2:1:1 allocation ratio. All subjects will undergo 28 days of treatment and then followed for another 180 days. The primary outcome is the changes in the National Institutes of Health Stroke Scale score after 28 days of medication. The secondary outcomes include the modified Rankin scale score, activity of daily living scale score, and TCM symptom score. Data will be analyzed in accordance with a predefined statistical analysis plan. Ethical approval of this trial has been granted by the Research Ethics Committee of the First Affiliated Hospital of Zhejiang Chinese Medical University (ID: 2017-Y-004-02). Written informed consent of patients will be required. This trial is registered in the Chinese Clinical Trial Registry (ChiCTR1800015189), and the results will be disseminated to the public through peer-reviewed journals and academic conferences.
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Introduction

Stroke is the second leading cause of death and a leading cause of disability worldwide (Feigin et al., 2014; Norberto et al., 2017). Ischemic stroke (IS) is the most common type and occurs after thrombosis in the brain or neck blood vessels (Fukui et al., 2017). From 1990 to 2010, the absolute number of first-ever IS patients increased by 37%, mortality increased by 21%, and the loss of disability-adjusted life-years increased by 18% in low- and middle-income countries (Feigin et al., 2014). One of the most important therapeutic strategies for IS is to promote neurological function recovery, and therefore, it is of great practical significance to search for therapeutic targets and drugs to improve neurological function in the later stages of IS. Traditional Chinese medicine (TCM) is a unique and complex medical system that developed over thousands of years and is widely used in Asia as a supplement therapy to western medicine in treating IS. The integration of TCM and western medicine has shown a promising benefit in relieving symptoms, promoting neurological recovery, and improving the quality of life of patients with IS (Wu et al., 2007; Chen et al., 2013; Zhang et al., 2013).

The concept of TCM syndromes (zheng in Chinese) reflects inherent pathological variations in the clinic; this important component of TCM theory contributes to identifying human body patterns and guides TCM treatments with herbs (Zhou et al., 2019). In TCM, “prescription–syndrome correlation” (PSC) refers to the high correlation between the compatibility of herbal medicines in a prescription and the disease mechanism that the prescription is directed against (Xin et al., 2010). Since the therapeutic effect is the sole criterion to judge the PSC, improving the corresponding degree of the PSC is the key way to enhance clinical efficacy and also the goal of TCM clinical practice and basic research (Lu et al., 2014). At present, the evaluation of clinical efficacy after TCM treatment is mainly based on improvement of the patients’ syndromes (symptoms, tongue, and pulse). However, due to the subjectivity and fuzziness of the syndrome concept, it is difficult to objectively evaluate the prescription, syndrome, and curative effect. For this reason, we will combine subjective symptoms with objective modern medical diagnosis indicators to objectively clarify the degree of correlation between prescription and syndrome.

Qi-deficiency with blood-stasis (QDBS) syndrome is a common type of IS addressed in TCM. Hemiplegia, hypoesthesia, white complexion, shortness of breath, fatigue, spontaneous sweating, dull dark and greasy or bitten tongue, and weak or irregular pulse are usually observed in patients with QDBS. Invigorating Qi and activating blood circulation (Yiqi Huoxue in Chinese) is the most effective IS treatment in TCM, and its corresponding representative prescription is Buyang Huanwu decoction (BHD) proposed by Wang Qing-ren in the Qing dynasty. BHD has been used to treat IS with QDBS syndrome for nearly 200 years, and it is now used as a basic prescription to treat QDBS in IS. A large number of studies have been carried out to assess the clinical efficacy, underlying mechanisms, and drug substance basis of BHD (Qu et al., 2014; Pan et al., 2017; Ma et al., 2018; Zhang et al., 2018). However, based on the theories of PSC, due to a weak ability of BHD in dredging collaterals, Naoxintong capsules (NXTC) was proposed as a supplement to BHD. NXTC is a prescription to invigorate Qi, activate blood circulation, ameliorate stasis, and enhance collateral dredging (‘Chinese Experts Consensus on Clinical Application of Naoxintong Capsule’ compilation team, 2017).

Based on previous clinical and basic studies and the theories of Qi-Yin related in TCM, overuse or long-term use of BHD may cause Yin injury and bleeding (Wan et al., 2015; Wang, 2018). Moreover, purely invigorating Qi and promoting blood circulation ignores the elderly pathogenesis of Yin deficiency on the treatment of IS with QDBS syndrome (Wan et al., 2015). Thus, Yangyin Tongnao granules (YTG) were developed as a prescription for nourishing Yin, invigorating Qi, and activating blood circulation.

In this study, we will use similar prescriptions for invigorating Qi and activating blood circulation (BHD, NXTC, and YTG; compositions listed in Table 1) to carry out clinical and biological research on PSC. We will evaluate the level of PSC for Buyang Huanwu granules (BHG), NXTC, and YTG in IS with QDBS syndrome, identify helpful clinical biomarkers that are related to IS with QDBS syndrome, and provide an objective basis for precise TCM treatment that can improve clinical therapeutic effect in patients with IS.


Table 1 | Components of three prescriptions.





Methods and Design


Trial Design

This trial will be a multicenter, randomized, double-blinded, placebo-controlled intervention study of IS with QDBS syndrome, followed by an add-on of Chinese patent medicine. It is designed to evaluate the efficacy and safety of BHG, NXTC, and YTG for treating IS with QDBS syndrome. The patients will be randomly allocated to four parallel treatment groups using a 1:2:1:1 ratio.

This trial is registered in the Chinese Clinical Trial Registry (No. ChiCTR1800015189) and is in full compliance with the principles of the Declaration of Helsinki and Good Clinical Practice (GCP) guidelines. The protocol has been designed according to the following Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) checklist and the Recommendations for Interventional Trials and 2013 statement for herbal interventions (Chan et al., 2013a; Huang et al., 2019). We will rigorously follow the latest Consolidated Standards of Reporting Trials (CONSORT 2017) for Chinese herbal medicine recommendations (Cheng et al., 2017). The multicenter clinical trial will be conducted at seven hospitals in China (Table 2), and a total of 160 participants will be recruited. After the participants have provided informed consent, they will be enrolled in the trial, which consists of a 28-day treatment period and a 180-day follow-up period. The schematic diagram of study procedures is illustrated in Figure 1.


Table 2 | Hospitals participating in this trial.






Figure 1 | Flow chart of the study design.





Ethics and Dissemination

The research team will protect the participants’ rights and safety by adherence to the Declaration of Helsinki, institutional policies and the International Conference on Harmonization-Good Clinical Practice (ICH-GCP). The study was approved by the Research Ethics Committee of the First Affiliated Hospital of Zhejiang Chinese Medical University (ID: 2017-Y-004-02). Eligible participants wishing to participate will be required to sign a written informed consent form. All information collected will be kept strictly confidential. Results of this randomized controlled trial (RCT) will be disseminated to the public through peer-reviewed journals and presentations at local, national, and international academic conferences.



Diagnostic Criteria of IS

The western medicine diagnostic criteria of IS will refer to the ‘Guidelines for the diagnosis and treatment of acute ischemic stroke in China’ (2014 edition) (Chinese Medical Association, 2015) and the ‘Guidelines for the Treatment of Cerebro-vascular Diseases in China’ (2010 edition) (Chinese Medical Association, 2010). The Chinese medicine diagnostic criteria of IS will refer to the ‘Guiding Principles for Clinical Study of New Chinese Medicines’ (Ministry of Health of the People’s Republic of China, 2002).



Diagnostic Criteria of TCM Syndrome

The diagnostic criteria of QDBS syndrome in TCM will refer to the ‘Guiding Principles for Clinical Study of New Chinese Medicines’ (Ministry of Health of the People’s Republic of China, 2002) and ‘Syndrome Element Differentiation’ (Zhu, 2008). Syndrome elements are the smallest diagnostic unit for the diagnosis of TCM syndromes (Wang et al., 2012). QDBS syndrome is the combination of “Qi deficiency,” “blood stasis,” and “mind” syndrome elements. TCM syndromes of each participant will be blindly evaluated by two Chinese medicine experts (Huang et al., 2019). Consistency will be checked with the kappa test.



Inclusion Criteria

Patients will be recruited for this study if they meet all of the following criteria: (1) 40 ≤ age ≤ 80 years, (2) consistent with the western and Chinese medicine diagnostic criteria of IS, (3) meet the diagnostic criteria of TCM symptom differentiation (QDBS syndrome), (4) imaging (computed tomography or magnetic resonance imaging) confirmed anterior circulation infarction (Oxfordshire Community Stroke Project clinical classification of complete or partial anterior circulation infarction), (5) course of disease of 1–4 weeks, (6) 4 ≤ National Institute of Health Stroke Scale (NIHSS) score ≤ 20, (7) first attack or previous history of cerebral infarction but without disability before this attack (modified Rankin Scale [mRS] score ≤1), and (8) signed informed consent.



Exclusion Criteria

The exclusion criteria will be as follows: (1) accompanied by cerebral hemorrhage tendency, cerebral hemorrhage after cerebral infarction, or had cerebral hemorrhage within 3 months; (2) combined with depression or dementia after stroke, posterior circulation infarct, transient ischemic attack, abnormal intracranial vascular networks, asymptomatic cerebral infarction, or large area of cerebral infarction with unstable vital signs; (3) subject withdrawal of TCM prescriptions for treating IS less than one week, or had used thrombolytic therapy after the onset of the disease; (4) patients with comorbidity or condition that would confound the neurological and functional evaluations; (5) clinical examination suggesting hemiplegia caused by brain tumors, brain trauma, or cerebral parasitic diseases, and cerebral embolism caused by rheumatic heart disease, coronary heart disease, and other heart diseases with atrial fibrillation; (6) patients unable to live independently or unsuitable for efficacy evaluation due to various diseases; (7) other serious cardio/cerebro-vascular, liver, kidney, hematopoietic system diseases and those who have undergone major surgery recently; (8) psychiatric patients, patients with severe depression, alcohol addicts or history of substance abuse; (9) females who are pregnant or lactating or have a positive pregnancy test at time of admission; (10) allergic to research drugs and its ingredients or have severe allergies; (11) participation in other clinical trials in the previous 3 months; or (12) being judged as inappropriate by investigators.



Recruitment Strategies

We will recruit patients from the outpatient and inpatient populations of Neurology or Encephalology departments in seven centers (Table 2). Recruitment strategies will include publishing recruitment advertisements on social media (such as WeChat, QQ, etc., similar to Facebook), online publications, and at community centers. Patients who consent to participate will be examined and diagnosed by an associate chief physician and registered in an online allocation system after the inclusion criteria are confirmed and informed consent is signed.



Randomization and Blinding

Central randomization will be performed using stratified and permuted blocks. According to the randomized clinical study program, with the help of the SAS 9.4 statistical software package PROC PLAN process, a stratified randomization method will be adopted to list the random coding table and generate the random arrangement of subjects’ treatment. Patients will be randomized in blocks of varying sizes within each center and stratified by centers.

All eligible participants will be randomly divided into the experimental group 1 (BHG group), experimental group 2 (NXTC group), experimental group 3 (YTG group), and placebo control group using a 1:2:1:1 ratio. According to the randomized clinical study program, the randomized code of the trial drug by statistical experts is the unique identification code of participants. Considering that the dosage forms include granules and capsules, a double-blind and double-simulation design will be adopted. All the participants, researchers, research assistants (conducting interviews with the participants), laboratory and inspection staff, and statisticians will be blinded to treatment assignment until the study is completed.



Unblinding

The patient’s group allocation should be known in the event of adverse events (AEs) and can be obtained from the drug administrators when necessary. Researchers should contact the inspector and report the reasons for unblinding within 24 h. The precise cause of unblinding, the date of AEs, the treatment situation, and the results must be reported in the case report form (CRF) and signed by the administrator.

When the trial is completed, the data will be locked and cannot be changed after verification. Then the unblinding process will be conducted by the researchers, operated by the administrators, and the number of unblinding will be transferred to the sponsors.



Intervention

The preparation and distribution of intervention drugs will be performed by Buchang Pharmaceutical Co., Ltd. The characteristics of the simulants in terms of packaging, color, shape, and flavor will be similar to those of BHG, NXTC, and YTG. After the treatment, drug packages will be returned to the investigators. Participants will receive the following interventions for 28 days.

Experimental group 1: capsule simulants (0.4 g/capsule, op, four capsules/time, thrice daily), BHG (5.5 g/package, op, one pack/time, thrice daily);

Experimental group 2: NXTC (0.4 g/capsule, op, four capsules/time, thrice daily), inert granules (5.5 g/package, op, one pack/time, thrice daily);

Experimental group 3: capsule simulants (0.4 g/capsule, op, four capsules/time, thrice daily), YTG (5.5 g/package, op, one pack/time, thrice daily);

Placebo control group: capsule simulants (0.4 g/capsule, op, four capsules/time, thrice daily), inert granules (5.5 g/package, op, one pack/time, thrice daily).

All the participants will receive basic treatment in accordance with the “Guidelines for diagnosis and treatment of ischemic stroke in China” (Chinese Medical Association, 2015), and the drug and dosage will be formulated by the researchers according to the clinical situation. However, we should pay attention to the following guidelines: (1) only single antiplatelet drug therapy should be given; (2) except for experimental drugs and basic treatment, do not use any other TCM patent medicine or TCM therapy (including acupuncture) during the observation period; and (3) during the observation period, basic therapeutic drugs and other drugs or treatments that must be taken for complicated diseases should be listed in the CRF (e.g., drug name, usage, dosage, time of taking, etc.).



Outcome Measures


Primary Outcome

The primary outcome will be the NIHSS score, which is commonly used to evaluate neurological recovery and quality of life in clinical practice (Yaghi et al., 2016). The NIHSS score will be measured at the end of the 28-day treatment period and compared with baseline, and changes will be compared between groups (Table 3).


Table 3 | Measurement items and time line.





Secondary Outcomes

The study has three secondary clinical efficacy end-points:

	The modified Rankin scale (mRS) will be used to evaluate the subjects’ degree of disability. We will record the ratio in each group with mRS scores 0–5, and the proportion of subjects with mRS ≤1 in each group. Comparisons will be made on day 28 (immediately after treatment) and day 90 after IS onset, and statistical analysis will be conducted between groups.


	The activity of daily living (ADL) scale will be measured with the Barthel Index (BI). The differences of BI scores (before and 28 days after treatment, and 90 days after onset) will be compared within and between the groups, and the proportion of participants with BI scores ≥90 will be recorded.


	TCM symptom scores will be used to quantitatively score the symptoms. The differences in TCM symptom scores between groups will be compared for baseline and 28 days after treatment and 90 days after onset, and the differences between groups will be calculated. The comprehensive curative effect criteria are as follows: i) clinically resolved: symptoms and signs disappear or largely decrease, syndrome score decrease by ≥95%; ii) significant effect: symptoms and signs are significantly improved, syndrome score decrease by ≥70%; iii) effective: symptoms and signs are improved, syndrome score reduced by ≥30%; and iv) no effect: no significant improvement or even aggravation of symptoms and signs, <30% reduction of syndrome score (Jin et al., 2019). The formula for evaluation (nimodipine method) is:

	




The number of total effective cases including clinically resolved cases, significant effect cases, and effective cases (i–iii).



Specific Indicators

Ten subjects per group will be randomly selected and blood and urine samples will be taken for specific indicator examination to explore the therapeutic biomarkers and pharmacodynamic material basis of PSC in treating patients with IS (QDBS syndrome). The study has three categories of specific indicators:

	Biological indicators: including tissue-type plasminogen activator (t-pa), plasminogen activator inhibitor type 1 (PAI-1), D-dimer, interleukin-1 (IL-1), IL-6, tumor necrosis factor-alpha (TNF-α), high-sensitivity C-reactive protein (hs-CRP), matrix metallo proteinase-9 (MMP-9), platelet aggregation rate, endothelin, nitric oxide (NO), adenosine triphosphate (ATP), superoxide dismutase (SOD), glutathione peroxidase (GSH-PX), malondialdehyde (MDA), and peroxidase (POD).


	Metabolomic indicators (blood and urine samples): gas chromatography–mass spectrometry (GC–MS), liquid chromatography-mass spectrometry (LC–MS), and other technologies will be used to reveal the chemical and biological fingerprints, screen effective components, and explore the possible metabolic pathways and target molecules of BHG, NXTC, and YTG for treating IS with QDBS.


	Proteomics (blood samples): two-way fluorescence differential gel electrophoresis (2D-DIGE) will be used to assess the proteome of each group before and after intervention. Matrix-assisted laser desorption/ionization time-of-flight/time-of-flight mass spectrometry (MALDI TOF/TOF MS) techniques will be used to identify the differentially expressed proteins. Bioinformatics analyses will be performed to assess the biological functions of differentially expressed proteins, and STRING and Ingenuity Pathway Analysis will be used to establish the protein network affected by BHG, NXTC, and YTG.




Blood sample collection requirements: subjects fast 10 h before each collection, 5 ml blood is drawn and centrifuged, and the serum stored in Eppendorf tubes at −70 °C. Urine sample collection requirements: subjects fast 10 h before taking medicine (allow to drink water), fast and water prohibit 1 h before urine collection to 2 h after taking medicine, ration water at 200 mL/h for 2–8 h after taking medicine, and consume a low-fat meal 4 h after taking medicine. Urine samples will be collected at baseline and after treatment (28 days) and stored in Eppendorf tubes at −70 °C.

To guarantee the consistency of the laboratory tests, the proteomics and metabolomics experiments will be carried out in a centralized lab. This pilot study is designed to precisely identify biomarkers of IS with QDBS syndrome and the bioactive constituents of BHG, NXTC, and YTG related to PSC.




Safety and AE Monitoring

In this study, safety will be monitored by clinical research associates including AEs, serious AEs, withdrawals or treatment modification due to AEs, vital signs and physical examinations, routine blood and urine tests, liver and kidney function tests, blood coagulation function test, fasting glucose test, 12-lead electrocardiogram, and concomitant medications for management of AEs. The severity of AEs will be graded using CTCAE version 3.0. The indexes and time points for data collection are shown in Table 3.



Sample Size Estimates

This trial is a pilot study. Based on the superiority clinical trial hypothesis test sample size estimation (Sakpal, 2010) and data from preliminary observations and case-control studies (Sun, 2010; Wan et al., 2015; Cheng et al., 2019), we assumed that over a 28-day period, the minimum difference of NIHSS score between the experimental and placebo groups would be 0.95. With a 2-year enrollment period and 180-day follow-up period, taking into account a 20% dropout rate, we predicted that a total of 160 participants would achieve 80% power and a two-sided 5% significance level. Therefore, according to the ratio of 1:2:1:1, we will recruit 64 patients in experimental group 2 and 32 patients each for experimental groups 1 and 3, and the placebo control group.



Statistical Analysis Plan

Statistical analysis will be performed using SPSS version 15.0 for Windows (Chicago, IL, USA). Professional statisticians who are independent of all the other processes of the study will perform the statistical analyses. Consistent with the CONSORT statement and intention to treat principle, the last observation carried forward method will be used for missing values. Cases in the per protocol set (PPS) are those who thoroughly adhere to the protocol without absence of baseline characteristics. Analyses of the primary outcome and curative effect will be carried out using a full analysis set approach and PPS approach. The safety analysis set will include all randomized patients who have completed at least one study visit. Participating centers will be required to count the number of participants in each center and list those who are removed from the PPS. For quantitative data, we will calculate the mean, standard deviation, median, minimum, maximum, lower quartile (Q1), upper quartile (Q3); and for qualitative data, we will describe numbers and percentages. Inter-group comparisons will be analyzed by appropriate methods: independent t-tests (homogeneity of variance, normal distribution) or Wilcoxon rank-sum test for quantitative data, chi-square test or Fisher’s exact test (if chi-square test is not applicable) for qualitative data, and Wilcoxon rank-sum test or Cochran-Mantel–Haenszel test for ranked data. P <0.05 will be considered statistically significant.



Quality Control of the Intervention

To ensure the quality of this trial, a multicenter trial coordination committee and general director will be tasked with solving related problems. The coordination committee includes the leaders of each center and the head sponsor who will all complete pre-clinical training. All staff including the operators, researchers, physicians, data collectors, and analyzers will fully understand the purpose and content of the trial. This trial will be inspected by the China Food and Drug Administration (CFDA), sponsor, and clinical research organization throughout the process.

The sponsor will appoint inspectors to ensure the rights and interests of the participants and the accuracy and integrity of data. They shall also supervise the implementation, management norms, and relevant regulations of this trial and provide regular on-site supervision. In the monitoring process, if the CRF table does not conform to the protocol, the inspector has the right to propose suggestions for modification. If the CRF table is not standardized (e.g., input errors), researchers are responsible for following the original data for correction. Furthermore, pre-clinical trial training will be provided to ensure that researchers fully understand the protocol and the specific contents of each index. Objective indexes should be tested according to the time points and methods specified in the protocol, and the AEs or unexpected toxic and side effects should be observed and followed up.




Discussion

The high disability rate of stroke brings a serious burden to patients, their families, and society; promoting neurological function recovery is critical to improve the prognosis of patients with stroke. Integrative medicine that combines TCM with western medicine has emerged as an optimized method to improve outcomes in patients with IS. As a supplementary and complementary medicine strategy, TCM is attracting increasing attention. It uses a theoretical system of treatment based on syndrome differentiation, and its good curative effect need to be evaluated with modern methods. However, the investigations based on the patient’s symptoms and signs are affected by the subjectivity of doctors, and some symptoms are relatively hidden, making them difficult detect and precisely treat. In the age of “precision medicine,” we urgently need to improve the relevant degree of PSC.

BHG is widely used in IS of QDBS syndrome, and prepared by Shaanxi Buchang Pharmaceutical Co. Ltd. Preparation methods of BHG: according to the original prescription and decoction method of BHD of Yilin Gaicuo, all herbs were purchased and identified by the pharmacy department, prepared in proportion, soaked, decocted twice, concentrated, spray dried, then packaged into 5.5 g/package for use. NXTC (national medicine permission number: Z20025001), produced by Shaanxi Buchang Pharmaceutical Co. Ltd., obtained drug production approval in 1993, was awarded a National Chinese Medicine Protection Certificate in 2014, and is included in the National Basic Drug List (2012 edition) and the Chinese Pharmacopoeia (2015 edition). Over the past two decades, NXTC has been used to treat more than 100 million patients, and more than 1,000 clinical or basic research papers were published (‘Chinese Experts Consensus on Clinical Application of Naoxintong Capsule’ compilation team, 2017; Liu and Fu, 2017). A systematic review and meta-analysis of a total of 1,141 cases included in randomized trials were performed to assess the efficacy of NXTC as adjuvant therapy for IS with QDBS syndrome. The authors reported that NXTC could significantly improve NIHSS score, improve blood lipid parameters, and attenuate TCM symptoms (e.g., hypoesthesia, white complexion, shortness of breath, fatigue, dark tongue, and irregular pulse etc.) (Qiuer et al., 2018; Zhu et al., 2019). An RCT assigned 310 cerebral infarction patients (QDBS syndrome) within 72 h after the event to a treatment group (192 cases, given NXTC four capsules/time, thrice daily on the basis of routine treatment) and a control group (118 cases, given conventional treatment) who were treated for 15 days. The total effective rate of the treatment group was significantly higher than that of the control group (94.27% vs. 66.95%, P <0.01) (Sun, 2010; Liu and Fu, 2017). YTG is a modern Chinese medicinal compound developed by professor Wan Hai-tong who successfully obtained a patent and approval from the CFDA (approval No.: 2003L00206). YTG has effects of nourishing Qi and Yin and removing blood stasis, making it is suitable for the treatment of QDBS syndrome in IS patients. From 2008 to 2013, phases II and III clinical trials of YTG were completed and have passed the CFDA expert review. The results showed that YTG is safe and effective for patients with IS (QDBS syndrome) in the convalescence period and can promote neurological recovery, improve cognitive function, and enhance abilities in daily life (Wan et al., 2015; Wang et al., 2017; Wang et al., 2019).

The study design will include IS cases with QDBS syndrome to explore the correlation degree of PSC by invigorating Qi and activating blood circulation prescriptions application. The NIHSS score was selected as the primary outcome, and TCM syndrome score was selected as the secondary outcome, to reflect both the advantages and characteristics of TCM and the objective efficacy evaluation of western medicine (Wang et al., 2013). By employing proteomics and metabolomics techniques, we can explore the biological basis of PSC, and improve the treatment of IS by providing an objective basis for precise treatment. This protocol was designed according to the SPIRIT 2013 statement and the SPIRIT 2013 explanation and elaboration (Chan et al., 2013b).

However, there are several limitations in this study, such as the lack of assessment of the long-term effects of invigorating Qi and activating blood circulation prescriptions on primary outcome measures. The treatment period was only 28 days with 180 days of follow-up, which is relatively short. Due to the limited time frame, the potential roles of prescriptions in reducing overall mortality and major vascular events over the long term remain uncertain. Future RCTs should include longer follow-up periods.



Ethics Statement

The studies involving human participants were reviewed and approved by This protocol was approved by the Research Ethics Committee of the First Affiliated Hospital of Zhejiang Chinese Medical University (ID: 2017-Y-004-02). The patients/participants provided their written informed consent to participate in this study.



Author Contributions

HW and JY conceived and designed this study. YW and LZ wrote the manuscript with contributions from all authors. YP, SH, WF, BX, LD, QH, CL, LY, and HZ refined the protocol. All authors contributed to the article and approved the submitted version.



Funding

This project is supported by the National Natural Science Foundation of China (No.81630105), the National Key R&D Program of China (2019YFC1708600, 2019YFC1708603), and the National Natural Science Foundation of China (No.81973560).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2020.00892/full#supplementary-material



References

 Chan, A. W., Tetzlaff, J. M., Altman, D. G., Laupacis, A., Gøtzsche, P. C., Krleža-Jerić, K., et al. (2013a). SPIRIT 2013 statement: defining standard protocol items for clinical trials. Ann. Intern. Med. 158, 200–207. doi: 10.7326/0003-4819-158-3-201302050-00583

 Chan, A.-W., Tetzlaff, J. M., Gotzsche, P. C., Altman, D. G., Mann, H., Berlin, J. A., et al. (2013b). Spirit 2013 explanation and elaboration: guidance for protocols of clinical trials. BMJ 346, e7586–e7586. doi: 10.1136/bmj.e7586

 Chen, C. L., Young, S. H., Gan, H. H., Singh, R., Lao, A. Y., Baroque, A. C., et al. (2013). Chinese Medicine Neuroaid Efficacy on Stroke Recovery: A Double-Blind, Placebo-Controlled, Randomized Study. Stroke 44, 2093–2100. doi: 10.1161/STROKEAHA.113.002055

 Cheng, C. W., Wu, T. X., Shang, H. C., Li, Y. P., Altman, D. G., Moher, D., et al. (2017). CONSORT Extension for Chinese herbal medicine formulas 2017: recommendations, explanation, and elaboration (Traditional Chinese Version). Ann. Intern. Med. 167, 112–121. doi: 10.7326/M16-2977

 Cheng, Q., Wei, W., Lin, Q., Wang, Y. Z., and Li, Y. K. (2019). Clinical Observation of Naoxintong Capsule Combined with Clopidogrel in the Treatment of Clopidogrel-resistance Ischemic Stroke. Chin. J. Integ. Med. Cardio.-/Cerebrovas. Dise. 17, 1148–1150. doi: CNKI:SUN:ZYYY.0.2019-08-008


 Chinese Medical Association (neurology branch) (2010). Guidelines for the diagnosis and treatment of acute ischemic stroke in China 2010. Chin. J. Neur. 2, 50–59. doi: 10.3969/j.issn.1674-7372.2010.04.012

 Chinese Medical Association (neurology branch). (2015). Guidelines for the diagnosis and treatment of acute ischemic stroke in China 2014. Chin. J. Neuro. 48, 246–257. doi: 10.3760/cma.j.issn.1006-7876.2015.04.002

 ‘Chinese Experts Consensus on Clinical Application of Naoxintong Capsule’ compilation team (2017). Chinese Experts Consensus on Clinical Application of Naoxintong Capsule. Chin. J. Integ. Tradit. West. Med. 37, 1039–1042. doi: 10.7661/j.cjim.20170718.305

 Feigin, V. L., Forouzanfar, M. H., Krishnamurthi, R., Mensah, G. A., Connor, M., Bennett, D. A., et al. (2014). Global and regional burden of stroke during 1990-2010: Findings from the Global Burden of Disease Study 2010. Lancet 383, 245–255. doi: 10.1016/s0140-6736(13)61953-4

 Fukui, S., Imazeki, R., Amano, Y., Kudo, Y., Amari, K., Yamamoto, M., et al. (2017). Common and specific risk factors for ischemic stroke in elderly: differences based on type of ischemic stroke and aging. J. Neurol. Sci. 380, 85–91. doi: 10.1016/j.jns.2017.10.029

 Huang, M., Guan, Q., Liu, C., Zhao, Q., Li, J., Yao, K., et al. (2019). Effectiveness and safety of chinese herbal medicine xuanbi antong granules for the treatment of borderline coronary lesions: study protocol for a randomised, double-blinded, placebo-controlled, multicentre clinical trial. BMJ Open 9 (8), e024968. doi: 10.1136/bmjopen-2018-024968

 Jin, J., Zhang, H., Li, D., Yue, J., Sun, Z., Feng, J., et al. (2019). Effectiveness of Xin Jia Xuan Bai Cheng Qi Decoction in treating acute exacerbation of chronic obstructive pulmonary disease: study protocol for a multicentre, randomised, controlled trial. BMJ Open 9 (11), e030249. doi: 10.1136/bmjopen-2019-030249

 Liu, L. T., and Fu, C. G. (2017). Chinese experts consensus on clinical application of naoxintong capsule. Chin. J. Integ. Med., 37 (09), 1039–1042. doi: 0.1007/s11655-018-2981-6


 Lu, X. Y., Xu, H., Li, G., and Zhao, T. (2014). Study on correspondence between prescription and syndrome and the essence of phlegm and blood stasis syndrome in coronary heart disease based on metabonomics. Chin. J. Integ. Med. 20, 68–71. doi: 10.1007/s11655-012-1182-z

 Ma, B., Xue, B. J., Chen, J. C., Ren, J. G., Lin, C. R., Pan, Y. H., et al. (2018). Quantitative proteomic research of biological basis of Buyang Huanwu decoction therapy for cerebral infarction combined with Qi-deficiency and blood-stasis syndrome. Chin. J. Chin. Mater. Med. 43, 2199–2206. doi: 10.19540/j.cnki.cjcmm.20180423.001

 Ministry of Health of the People’s Republic of China (2002). Guiding Principles for Clinical Study of New Chinese Medicines. Beijing: Chin. Medico-Pharm. Sci. Tech. Pub. House., 99–104.


 Norberto, L. C., Aracélli, T. F., Adriana, B. C., Dos Santos, N., Reis, F. I., Nagel, V., et al. (2017). Increase of Stroke Incidence in Young Adults in a Middle-Income Country: A 10-Year Population-Based Study. Stroke 48, 2925–2930. doi: 10.1161/STROKEAHA.117.018531

 Pan, R. H., Cai, J., Zhan, L. C., Guo, Y., Huang, R. Y., Li, X., et al. (2017). Buyang Huanwu decoction facilitates neurorehabilitation through improvement of synaptic plasticity in cerebral ischemic rats. BMC Compl. Altern. Med. 17, 173. doi: 10.1186/s12906-017-1680-9

 Qiuer, L., Yunfei, C., Ruixue, C., Chen, W., Chen, L., and Xiao, Y. (2018). The Effect of Naoxintong Capsule in the Treatment of Patients with Cerebral Infarction and Carotid Atherosclerosis: A Systematic Review and Meta-Analysis of Randomized Trials. Evid-Based. Compl. Alt. 2018, 5892306. doi: 10.1155/2018/5892306

 Qu, T. B., Yu, T. H., Liu, Z. T., Li, L., and Chu, L. S. (2014). Effect of Buyang Huanwu decoction and Its Disassembled Recipes on Rat’s Neurogenesis after Focal Cerebral Ischemia. Chin. J. Integ. Tradit. West. Med. 34, 342–347. doi: 10.7661/CJIM.2014.03.0342

 Sakpal, T. V. (2010). Sample size estimation in clinical trial.[J]. Perspect. Clin. Res. 1 (2), 67–69.


 Sun, Y. N. (2010). Clinical analysis of Naoxintong Capsule in treating 310 cases of cerebral infarction. Chin. J. Pract. Med. 5, 164–165. doi: CNKI:SUN:ZSSA.0.2010-20-123


 Wan, H. T., Bie, X. D., Yao, Z., Xu, B., Liu, H., Yang, J. H., et al. (2015). Treating Ischemic Stroke Patients of Deficiency of Qi and Yin Syndrome and Static Blood Obstructing Collaterals Syndrome by Yangyin Yiqi Huoxue Recipe: a Clinical Study of Therapeutic Effect. Chin. J. Integ. Tradit. West. Med. 35, 0281–0286. doi: CNKI:SUN:ZZXJ.0.2015-03-006


 Wang, J. J., Wang, T. F., Wu, X. Y., Zhao, Y., and Wang, Q. G. (2012). Weighting coefficients of symptoms and signs in the diagnosis of corresponding tcm syndrome elements of ulcerative colitis based on expert questionnaire investigation. J. Chin. Integ. Med. 10 (4), 398–405. doi: 10.3736/jcim20120408

 Wang, X. L., Mao, J. Y., and Hou, Y. Z. (2013). Preliminary study of establishing clinical effect evaluation methods of Chinese medicine based on combination of disease and syndrome, systematic staging, and multi-dimension index. Chin. J. Integ. Tradit. West. Med. 33, 270–273. doi: 10.7661/CJIM.2013.2.270

 Wang, Y., Yang, J. H., He, Y., Zhou, H. F., and Wan, H. T. (2017). Yangyin Tongnao Granule exerts the neuroprotective effects and inhibiting NF-κB signaling pathway in cerebral ischemia/reperfusion injury rats. Chin. J. Tradit. Chin. Med. Pharm. 32, 3713–3717. doi: CNKI:SUN:BXYY.0.2017-08-106


 Wang, Y., Yang, J. H., Du, H. X., Zhang, H. B., Wan, H. T., and He, Y. (2019). Yangyin Tongnao granules enhance neurogenesis in the peri-infarct area and upregulate brain-derived neurotrophic factor and vascular endothelial growth factor after focal cerebral ischemic infarction in rats. Mol. Biol. Rep. 46, 3817–3826. doi: 10.1007/s11033-019-04824-5

 Wang, Y. J. (2018). Application of Buyang Huanwu decoction in stroke. J. Chin. Presc. Drug. 16, 13–14.


 Wu, B., Liu, M., Liu, H., Li, W., and Fang, Y. (2007). Meta-analysis of traditional chinese patent medicine for ischemic stroke. Stroke 38, 1973–1979. doi: 10.1161/STROKEAHA.106.473165

 Xin, X. Y., Zhang, H., and Gao, Y. (2010). Relationship between TCM prescriptions and syndrome elements in acute ischemic stroke. Chin. J. Trad. Chin. Med. Pharm. 25, 1221–1225.


 Yaghi, S., Willey, J. Z., Andrews, H., Boehme, A. K., Marshall, R. S., and Boden-Albala, B. (2016). The Itemized NIHSS Scores Are Associated With Discharge Disposition in Patients With Minor Stroke. Neurohospitalist 6, 102–106. doi: 10.1177/1941874416641466

 Zhang, Y., Jin, H., Ma, D., Fu, Y., Xie, Y., Li, Z., et al. (2013). Efficacy of Integrated Rehabilitation Techniques of Traditional Chinese Medicine for ischemic stroke: a randomized controlled trial. Am. J. Chin. Med. 41, 971–981. doi: 10.1142/S0192415X13500651

 Zhang, W. W., Xu, F., Wang, D., Ye, J., and Cai, S. Q. (2018). Buyang Huanwu Decoction ameliorates ischemic stroke by modulating multiple targets with multiple components: In vitro evidences. Chin. J. Nat. Med. 16, 194–202. doi: 10.1016/S1875-5364(18)30047-5

 Zhou, H., Li, L., Zhao, H., Wang, Y., Du, J., Zhang, P., et al. (2019). A Large-Scale, Multi-Center Urine Biomarkers Identification of Coronary Heart Disease in TCM Syndrome Differentiation. J. Proteome Res. 18, 1994–2003. doi: 10.1021/acs.jproteome.8b00799

 Zhu, J., Yi, X., Zhang, Y., Pan, Z., Zhong, L., and Huang, P. (2019). Systems Pharmacology-Based Approach to Comparatively Study the Independent and Synergistic Mechanisms of Danhong Injection and Naoxintong Capsule in Ischemic Stroke Treatment. Evid. Based Complement Alternat. Med. 2019, 1056708. doi: 10.1155/2019/1056708

 Zhu, W. F. (2008). Syndrome Element Differentiation (Beijing, China: People’s Medical Publishing House).




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Wang, Zhang, Pan, Fu, Huang, Xu, Dou, Hou, Li, Yu, Zhou, Yang and Wan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fphar-11-00892-g001.jpg
[ patints win diagnosis of 1S |
(QD8S syndromes)

Confimaton o nclusion and

- ==

‘Siging o infomed consent

[ morvention ) ‘Gental randomizaton 12:1:1

Exparimonalgrop3 | [ Pacebo control
1)

)

| Experimental group
Ty

| Expermental group2

Postireatment evakation
s cays)

Folowsn
(3 Months nd 6 monins ostntevention)

== S

‘Spociic ndicator: pa, PAL.

Primary outcome: Secondary outcomes e e e,
NHSS score RS score, ADL scale P, latlot agaregaton
scom, TCH  sympiom ate, NO, ATP, 50D, GSH-PX,

A, POD.






OEBPS/Images/table2.jpg
o1

S338 8 ®

Partcipating hospitals

Neurology Department, First Afated Hospital of Zhefang Chinese
Medscal Universty

Neurology Department, Second Affated Hospta of Znejeng Chinese
Medical Universty

Encephalopathy Cinic, Hangzhou Xaoshan Distict Hospital of Tradiional
Chinese Medicine

Neurology Department, Hua'an Second People’s Hospital

Neurology Department, Third People’s Hospitalof Huzhou
Encephalopathy Cinic, Luohe Hospial of Chinese Medicine
Encephalopathy Clinc, Jinzhou Hospital of Chinese Medicine.





OEBPS/Images/table3.jpg
visit Screening Intervention Folow-up.

vi v2 v va
nitgay 2824 © 180
Scroering tho subject

rommed consentform
Domographic normation

ncuson/exciuson citoda

Got tho random uenbor

Previous medical istory and allegy history
Concomitant diseases and eaimen hStory
Connect to the et hosptal“Doctor Tao” plaionn
Head CTMRI

Urine pregnancy tes (HCG)
Vialsigns' and physical examination

Biood routng®

Uing rovino
Lver an kidney* uncton
Biood coaguiation cton®
Fastog gcose

12-ead deciocardogram

'eal signs ot th temperatr, har e esiaton, blood ressur.
Bood rotn tsts g 0d 5000 ol hamagbin whio bood cots, nd oS,

o cton st ook alanino and aspartalo aminotransieass, ke phOSoA1ase kv, (1l iruoin,and gamma gutamy arseaso.
ey function tess nolicing retinne and bloo roa itogen.

ot coacutilion fancibn Moih ibokiig irodeavnbis itk Al owild iscidnbialh sk abis s asd iiaags





OEBPS/Images/logo.jpg
’ frontiers
in Pharmacology





OEBPS/Images/M1.jpg
comprehenshe - curative | eact

integral _before _treatment ~ integral _after _treatment
integral  before _treatment

% 100%





OEBPS/Text/nav.xhtml


  

    Table of Contents



    

		Cover



      		

        Investigation of Invigorating Qi and Activating Blood Circulation Prescriptions in Treating Qi Deficiency and Blood Stasis Syndrome of Ischemic Stroke Patients: Study Protocol for a Randomized Controlled Trial

      

        		

          Introduction

        



        		

          Methods and Design

        

          		

            Trial Design

          



          		

            Ethics and Dissemination

          



          		

            Diagnostic Criteria of IS

          



          		

            Diagnostic Criteria of TCM Syndrome

          



          		

            Inclusion Criteria

          



          		

            Exclusion Criteria

          



          		

            Recruitment Strategies

          



          		

            Randomization and Blinding

          



          		

            Unblinding

          



          		

            Intervention

          



          		

            Outcome Measures

          

            		

              Primary Outcome

            



            		

              Secondary Outcomes

            



            		

              Specific Indicators

            



          



          



          		

            Safety and AE Monitoring

          



          		

            Sample Size Estimates

          



          		

            Statistical Analysis Plan

          



          		

            Quality Control of the Intervention

          



        



        



        		

          Discussion

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fphar-11-00892-g002.jpg
[ patints win diagnosis of 1S |
(QD8S syndromes)

Confimaton o nclusion and

- ==

‘Siging o infomed consent

[ morvention ) ‘Gental randomizaton 12:1:1

Exparimonalgrop3 | [ Pacebo control
1)

)

| Experimental group
Ty

| Expermental group2

Postireatment evakation
s cays)

Folowsn
(3 Months nd 6 monins ostntevention)

== S

‘Spociic ndicator: pa, PAL.

Primary outcome: Secondary outcomes e e e,
NHSS score RS score, ADL scale P, latlot agaregaton
scom, TCH  sympiom ate, NO, ATP, 50D, GSH-PX,

A, POD.






OEBPS/Images/table1.jpg
Prescription
BHG

NXTC

Yiai herbs

Astragalus manghoscus
Bungo (Rad Astragal)

Astragalus monghosous
Bunge (Rad Astragad)

Astragalus manghoscus
Bunge (Rad Astragal

Huoxue herbs

Angaica shensi ) Dicks (0gokcos Snenss Rack,
Pacoria scfoa Pal Pasoni Rack Rube). Ogochaet,
Lumbricdos Lumbxious bels), Lustioun chuaong
Hor, (Cruan eng Rrizon), Caramus trctorts L.
(Cantan Fos, Prs perstca 1) Basch (Semen Porsicas)
Angaica shensis (O) Dis (ngeicae Snensis Rad,
Pasona bctfoa Pal. (Paccnae Racix Ruba), Lgustoun
huandong Hort. (Chuandong Rnzoma), Prrs persca
L) Batsch (Semen Perscas), Cartharus trciorbs L.
(Cartai is), Ofgochasta, Lumbricidae (Lumbricus:
ubolus), Heuco nipponia Whiman (Whimania pra
Whtman), Boswesa caters B Boowota carte),
‘Commighora mymha Engl. Myrhe), Saa mitionhza Bge.
Savioo Mirthizoo Rad E1 Azora)

Ligustcum chuaniong Hor, Chuaniong Rizoma),
Hiudonioponia Whitman (Arimania pgra Whiman)

Tongluo herbs

Achyranthes bigenata Bume
(Achyranthes), Crnamomun
cassia (L) . P! (Cassia
Tuig) Mors abaL.
(Muery Twi), Spathcobus.
suberectus Dunn (Cauks.
‘Spathoiod), Buthus martensi
Karsch (Scorpion)

’

Yang¥in herbs

Dendrobium nobie Lind!,
(Dendrabium canddum).
Retmannia glutnosa
(Gaertn) C. (Racix
Retmanniao), Pueraria
montana var. bata (Wild)
(Pusrariag lobatas rad)





OEBPS/Images/fphar.2020.00892_cover.jpg
, frontiers
in Pharmacology

Investigation of Invigorating Qi and
Activating Blood Circulation
Prescriptions in Treating Qi
Deficiency and Blood Stasis

Syndrome of Ischemic Stroke
Patients: Study Protocol for a
Randomized Controlled Trial





