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Background: Tinnitus is a common problem worldwide. There is still no effective method to cure it. Traditional Chinese medicine (TCM) may be a potentially effective treatment approach for tinnitus. However, there is still no clinical trial with scientifically rigorous methodology to evaluate the treatment effect of TCM for tinnitus. Therefore, we propose a pilot study to inform the feasibility of a future full-scale RCT to establish the efficacy of TCM formula for tinnitus.
Objectives: The aim of this study is to determine the feasibility of a full-scale RCT and explore whether a TCM formula (BHT) has an additional effect on improving tinnitus when compared to informative counseling alone.
Design: An assessor-blinded, randomized, controlled clinical trial is used.
Participants: Twenty-four patients with chronic subjective tinnitus will be enrolled.
Interventions: The patients will be allocated randomly to receive a TCM formula (BHT, Bushen Huoxue Tongluo) and informative counseling or informative counseling alone. The oral BHT herbal granules will be taken twice per day continuously for 8 weeks.
Main outcome measures: The primary outcomes include recruitment rate, intervention completion rate, and data completion rate to evaluate the feasibility. The secondary outcomes include Tinnitus Handicap Inventory, tinnitus functional index, tinnitus sensation level, self-rated visual analogue scale on tinnitus loudness and annoyance, Pittsburgh Sleep Quality Index, Hospital Anxiety and Depression Scale, and adverse event. The outcome measures will be collected at baseline, end of treatment, and 4-week follow-up.
Discussion: This trial is currently ongoing and is recruiting patients. The expected study results will find some preliminary evidence about the clinical effectiveness of BHT on chronic tinnitus and will also determine if it is feasible to conduct a full-scale RCT of BHT and identify the necessary changes to the protocol if possible.
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INTRODUCTION
Tinnitus is the perception of sound in the absence of external auditory stimulation. It is often described as a ringing, buzzing, or hissing sound in the ears or head. Tinnitus can be broadly classified into a subjective and an objective one. Objective tinnitus can be heard by others, and have its origin in vascular, muscular, skeletal, or respiratory structures (Henry et al., 2014). The vast majorities of those affected with tinnitus have a chronic subjective one, which is perceived only by the patient and not associated with an identifiable sound source (Henry et al., 2005; Tunkel et al., 2014). It is a common problem worldwide with a high prevalence. A systematic review reported in 2016 that the prevalence of tinnitus ranged from 5.1% to 42.7% globally with varied definitions (McCormack et al., 2016). It was estimated that about one in 10 adults has tinnitus in China and United States (Xu et al., 2011; Bhatt et al., 2016). The prevalence increases steadily with age, and it is more common in people aged between 40 and 70 years old (Henry et al., 2005). Chronic persistent, troublesome tinnitus can cause functional impairment in thought processing, concentration, sleep and even hearing, and also emotional disturbance, particularly anxiety and depression, all of which may substantially impact quality of life (Henry et al., 2005; Tunkel et al., 2014; Trevis et al., 2017). A survey in the United States has found that about half of the patients had discussed their problem with a physician (Bhatt et al., 2016).
The pathophysiology of tinnitus has not yet been completely understood. Tinnitus was traditionally thought to be a symptom resulting from inner ear damage; now, it is increasingly clear that tinnitus emerges from an intersection of both peripheral and central neurological pathways, contributors to which may involve medical (temporomandibular disorders and encephalitis), endocrinological, medication-related, or psychological factors (e.g., vulnerability–stress interactions) (Henry et al., 2014; Cheng et al., 2021). As no underlying cause is identified, the treatment of tinnitus is much challenging. There is still no scientifically validated medication or cure for this troublesome problem affecting millions of people (Tunkel et al., 2014). It has been reported that almost 60 different treatment modalities for tinnitus have been tried, including cognitive behavioral therapy (CBT), sound therapy, hearing aids, cochlear implants, pharmacotherapy, and acupuncture (Zenner et al., 2017). Sound therapies, such as tinnitus masking therapy, have been found to help relieve tinnitus. However, some patients may complain that they only substitute one unpleasant sound with a different one and interference with hearing (Henry et al., 2005). Antidepressants (such as the selective serotonin reuptake inhibitors), intratympanic steroids, or transcutaneous electrical nerve stimulation (TENS) have demonstrated improvement in severity of tinnitus; however, there is still insufficient robust evidence to support their application (Tunkel et al., 2014; Byun et al., 2020; Tutar et al., 2020). Now, only counseling and CBT are recommended to help patients mitigate the impact of tinnitus (Tunkel et al., 2014; Kallogjeri et al., 2017; Zenner et al., 2017).
There is still no United States Food and Drug Administration- or European Medicines Agency-approved drug on the market to treat tinnitus (Beebe et al., 2015).
Many people suffering from tinnitus seek help from complementary and alternative medicine (Enrico et al., 2007). Traditional Chinese medicine (TCM) is widely used to treat tinnitus in mainland China, Hong Kong, and other regions of East Asia. Many clinical studies on TCM treatment for tinnitus have been reported in recent decades. In Taiwan, a clinical trial on 21 patients has reported that a TCM formula Chai-Hu-Jia-Long-Gu-Mu-Li-Tang combined with Western medicine might have an additional effect on improving psychological sensation of tinnitus and sleep quality than Western medicine alone (Lin et al., 2015). In Japan, Yoku-kan-san, a TCM herbal formula, was found to cure tinnitus in 2 weeks on a patient enduring such a problem for 3 years (Okamoto et al., 2005). A systematic review in 2011 reported that the pooled analysis of 11 randomized controlled trials (RCTs) involving 1,231 patients with tinnitus suggested that TCM treatment might be more effective than Western medicines on improving the perception of tinnitus and some associated symptoms, such as headache, insomnia, dizzy, and vertigo (Wang and Zheng, 2011). Another systematic review in 2013 reported that TCM treatment combined with Western medicine showed a higher clinical effectiveness rate than Western medicine alone based on a pooled analysis of 18 RCTs (Wu and Hong, 2013). All these reviewed studies were conducted in mainland China with different TCM herbal formulae. The most popular herbs used in these formulae are Acori Tatarinowii Rhizome (Shichangpu), Puerariae Lobatae Radix (Gegen), Salviae Miltiorrhizae Radix et Rhizoma (Danshen), Astragali Radix (Huangqi), and Magnetitum (Cishi) (Wang and Zheng, 2011). Mechanism studies have indicated that TCM formulae could inhibit 5-HT (5-hydroxytryptamine)-induced RhoA/Rho kinase (ROCK) pathway, reduce pathologic damage of primary auditory cortex, or improve blood flow of meningeal microcirculation, which may contribute to the treatment of tinnitus (Zheng, 2006; Zhou et al., 2015; Wang et al., 2017). However, due to the poor reporting and some methodological flaws of these studies, no definite conclusion could be drawn on the TCM treatment effect on tinnitus.
Given the huge unmet clinical needs in the treatment of tinnitus and promising research findings of TCM treatment, it is worthwhile to further explore the TCM treatment for tinnitus. There is still no clinical trial with scientifically rigorous methodology to establish the treatment effect of TCM for tinnitus. There were three main problems in the previous studies. Firstly, there are some methodological limitations including no clear description of randomization and allocation concealment, no proper blinding, and no estimation of sample size (Wang and Zheng, 2011; Wu and Hong, 2013; Liu et al., 2016). Secondly, the TCM formula was applied without clearly defining the appropriate subset of patient population with corresponding syndrome or symptoms. According to TCM theory, a formula is generally organized to treat some syndrome under the guideline of treatment principle, which is developed based on TCM syndrome differentiation and thus aiming to manage some specific syndrome. Thirdly, validated and comprehensive outcome measures were seldom used. In mainland China, many self-developed scales or national evaluation criteria were used, which focused on evaluation of subjective feelings of patients about tinnitus and other associated symptoms (Wang and Zheng, 2011; Wu and Hong, 2013; Zhai et al., 2013). Such scales are not validated and difficult to be understood by Western medicine doctors.
We aim to evaluate the clinical efficacy and safety of TCM formula on chronic subjective tinnitus, in the hope of pursuing an effective treatment option for tinnitus. We have developed a TCM formula (BHT) for tinnitus based on previous studies and our clinical experience. An adequately powered RCT that compares TCM formula with placebo is appropriate to address the issue of efficacy; however, there is insufficient evidence to support a large full-scale RCT at present. Undertaking such a RCT raises important concerns including patients’ acceptance of TCM formula and adherence to treatment, as well as impact of TCM on the different aspects of tinnitus; furthermore, there is no previous study to provide some required parameters to design a definitive RCT. Therefore, we propose a small-scale pilot RCT to address whether a RCT of TCM formula for tinnitus is feasible with regard to (1) patient recruitment; (2) patient acceptability, (3) adherence to protocol, and (4) potential effectiveness of TCM formula. This pilot study is well justified by three main strengths on the study design. Firstly, a TCM formula BHT is developed based on the treatment principle of dredging the meridian passage and tonifying the essence of kidney, and prescribed to the subset of patients with corresponding TCM syndrome. Secondly, we will use validated and comprehensive scales to assess the impact and perception of tinnitus. Thirdly, we develop this study with scientific rigor following the CONSORT guideline extension to pilot study (Eldridge et al., 2016).
The natural course of subjective tinnitus varied considerably across individuals. The participants enrolled into clinical trials may demonstrate a small but statistically significant improvement, despite receiving no intervention (Phillips et al., 2018). A pilot randomized trial with controlled arm is more appropriate than an observatory study to provide preliminary data for further research. The results of this pilot study will inform a future full-scale RCT to establish the efficacy of TCM formula for chronic subjective tinnitus.
The study objectives are to determine the feasibility of performing a full-scale RCT for evaluating the effectiveness and safety of BHT for patients with chronic subjective tinnitus; to explore whether a TCM formula (BHT) has an additional effect on improving the impact of tinnitus in daily life and psychological function and also the perception of tinnitus after 8-week treatment and 4-week follow-up when compared to informative counseling alone; and to assess the safety of a TCM formula (BHT) in the patient population over the study duration of 12 weeks.
METHODS
Design Overview
This pilot study is a randomized, assessor blind, two-arm, parallel superior trial. The trial design was developed conforming to Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) Guidelines (Chan et al., 2013). The study will be conducted in the Integrative Medical Centre (IMC), CUHK, and the Chinese Medicine Specialty Clinic cum Clinical Teaching and Research Centre at School of Chinese Medicine, CUHK. A total of 24 patients will be recruited and allocated randomly to receive a TCM formula (BHT) and informative counseling or informative counseling alone. The oral BHT herbal granules will be taken twice per day continuously for 8 weeks. The measures of feasibility and potential clinical effectiveness will be collected at baseline, end of the treatment (week 8), and after the follow-up (week 12). This trial will be conducted in accordance with the Declaration of Helsinki and ICH Good Clinical Practice.
Subjects
Subjects Recruitment
The patients with chronic subjective tinnitus having no identified medical etiology will be recruited from the Otorhinolaryngology (ENT) Clinic in the Prince of Wales Hospital (PWH) and the Department of Otorhinolaryngology in the CUHK Medical Centre (CUHKMC), Hong Kong. Two Chinese medicine practitioners and two practicing otolaryngologists will work together to enroll eligible patients.
Specific Inclusion and Exclusion Criteria of Study Subjects
Inclusion Criteria

1) Diagnosis of unilateral or bilateral subjective continuous (24 h) tinnitus with normal hearing or bilateral/unilateral mild to moderate hearing loss, i.e., an average pure-tone audiometry threshold for 500, 1,000 and 2,000 Hz between 0 dB HL and 55 dB HL;
2) Aged between 18 and 60 years old;
3) Tinnitus duration of at least 6 months;
4) Moderate level of distress caused by tinnitus with scores above 38 on the Chinese (Cantonese) version of the Tinnitus Handicap Inventory (THI-CH) (Newman et al., 1996; Kam et al., 2009);
5) Having the diagnosis of TCM syndrome of kidney essence deficiency and stagnation of Qi and blood flowing in the meridian, which may have symptoms or signs of low back pain or general fatigue, frequent urination, and dark or pale tongue.
Exclusion Criteria

1) Has predisposing disease with tinnitus symptoms amenable to medical or surgical intervention;
2) Has diagnosis of pulsatile tinnitus, somatosounds, or objective tinnitus;
3) Has emotional, psychological, or psychiatric condition precluding full participation of the study;
4) Has ever received any clinical treatment for tinnitus within the previous 1 month;
5) Documented pregnant, breastfeeding, or planning pregnancy;
6) Has ever taken any Chinese herbal medicine treatment in the previous 1 month;
7) Has known history of allergy to Chinese herbal medicines;
8) Has ever taken any anti-coagulant or anti-platelet agents other than low-dose (≤81 mg per day) aspirin;
9) Has uncontrolled diabetes, hypertension or cardiac, liver, renal, cerebrovascular disease, or malignant diseases.
Subjects who meet every inclusion criterion and have none of the exclusion criteria will be eligible for inclusion in the study. Study candidates must be willing and able to provide written informed consent before entry into the study.
Treatment Procedure
The eligible patients will be randomly allocated to receive TCM formula (BHT) granules and informative counseling or informative counseling alone. Two registered Chinese medicine practitioners (CMPs) with more than 5 years of clinical experience will be responsible for prescribing BHT to the patients. At the same time, the case history, signs and symptoms, and evaluation of tongue and pulse will be recorded with TCM diagnosis of syndrome.
Rationale and Composition of Chinese Herbal Formula BHT
According to Chinese medicine theory, the pathogenesis of chronic subjective tinnitus is mainly the insufficiency of essence to maintain the normal function of kidney and stagnation of Qi and blood flowing in the meridian through ear. So, the general treatment principle for tinnitus is to tonify the essence of kidney and dredge the meridian passage.
Following the treatment principle, we propose a Chinese herbal formula (Bushen Huoxue Tongluo Granules; BHT), which is modified from a classic TCM formula Er Long Zuo Ci Pill (耳聾左慈丸, in Chinese). The herbal compositions are shown in Supplementary Table S1.
Although no individualized syndrome differentiation is used in this study, this formula is designed following the core treatment strategy suitable for those patients with syndrome of kidney essence deficiency and Qi and blood stagnation, who generally have symptoms of low back pain, general fatigue, or dark or pale tongue from a Chinese medicine perspective. The prescription of BHT formula on such patients is the same as the ordinary clinical practice of Chinese medicine practitioner.
Preparation and Administration of BHT Granules
Concentrated Chinese medicine granules (CCMG) are used in this study, which are made from medicinal herbs by using modernized extraction and concentration technologies to replicate the traditional method of preparing medicinal decoction. All the herbal granules are manufactured by PuraPharm International (H.K.) Ltd., which is the only state-licensed CCMG brand in Hong Kong. Each granule used in BHT has been on the Hong Kong market for many years with separate wrapping and controlled quality.
The granules are used to improve the quality control elements of this study and reinforced the compliance of the participants. The pharmacy of Chinese Medicine Specialty Clinic will be responsible for preparing BHT granules into a mixture packaged in small single-dose sachets with a weight of 14.6 g. Patients in the treatment group will receive individually packaged doses of BHT, with each dose to be dissolved in warm water and consumed orally twice daily for 8 weeks.
Quality Control of BHT
High-performance liquid chromatography (HPLC) fingerprinting will be used for the quality control. We will choose catalpol, loganin, morroniside, paeonol, Tanshinone IIA, saikosaponin A, and puerarin (purity >98%, National Institute for the Control of Pharmaceutical and Biological Products) as reference compounds for quality control of BHT. The lab of Brain Research Center in CUHK will conduct the test.
Informative Counseling for all Subjects
Counseling will be provided by experienced audiologists about management in tinnitus. Subjects will be relieved about the epidemiology and nature of tinnitus. An explanation of the hearing test and tinnitus evaluation results will be explained by audiologist. Counseling will be provided at the beginning of intervention, and 4 and 8 weeks after the treatment.
The use of any other pharmaceutical agents, Chinese herbal medicines, or any other treatment approaches will be prohibited during the study period. We will provide general instructions on diet and lifestyle as usual clinical CM practice at the time of consultation. The patients will be asked to return for a clinical assessment from the CMP every 4 weeks.
Randomization and Blinding
A computer-generated random allocation sequence through the block randomization method will be used. A research staff, with no clinical involvement in the trial, will be responsible for keeping the random allocation list and preparing sealed, opaque sequentially numbered envelopes, each containing a random number denoting the allocated treatment. After obtaining written informed consent, another research staff will open the envelopes serially, and refer the eligible patient to receive TCM formula (BHT) and informative counseling or informative counseling alone.
The outcome assessor will be kept blind at the intervention assignment during the whole study period. It is not feasible to blind doctors and patients in this study.
Data Processing and Analysis
Baseline Assessment
All subjects will undergo otologic evaluation (including case history taking and otoscopic examination) and audiologic evaluation (including pure tone audiometry and tympanometry). Pure-tone audiometry (PTA) and tympanometry will be conducted to ensure that all subjects meet the inclusion criteria. Pure-tone air conduction thresholds will be measured at 250, 500, 1,000, 2,000, 3,000, 4,000, 6,000, and 8,000 Hz, and bone-conduction thresholds will be measured at 500, 1,000, 2,000, and 4,000 Hz using the standard Hughson-Westlake clinical procedure in 5-dB steps (Hughson and Westlake, 1994). High-frequency audiometry will also be performed at 10 kHz, 12.5 kHz, 16 kHz, and 20 kHz. The characteristics of tinnitus will involve measurement of parameters of self-perceived loudness in dB SL, pitch matching, and minimum masking level. Tinnitus pitch and loudness matching will be performed according to Vernon and Meikle’s procedure (Vernon and Meikle, 2003). Stimuli will be presented to the contralateral ear in cases of lateralized tinnitus, or randomly to either ear for bilateral tinnitus.
The following variables will be collected at baseline: age, gender, BMI, educational level, employment status, duration of tinnitus, percentage of tinnitus awareness during the day, and other coexisting health problems.
Primary Outcome Measures
The primary objective of this pilot study is to determine feasibility of a full-scale RCT. Specific outcomes include (1) recruitment rate, calculated as the percentage of eligible participants among those approached to determine if current eligibility criteria are too open or restrictive; (2) intervention completion rate, calculated as the percentage of recruited participants who complete the 8-week treatment (i.e., take ≥80% of the medicine); and (3) data completion rate, calculated as the percentage of recruited participants who complete the 8-week and 4-week follow-up assessments. The trial may be feasible if the recruitment rate ≥30%, intervention completion rate ≥80%, and data completion rate ≥80%, and not feasible if the recruitment rate <15%, intervention completion rate <70%, and data completion rate <70%. When the parameters fall between the two, it might be feasible if appropriate changes are made (Eldridge et al., 2016).
Secondary Outcome Measures
A comprehensive set of outcome measures is employed to assess mainly the following six domains: tinnitus percept, impact of tinnitus, co-occurring complaints, quality of life, and treatment-related outcomes (Hall et al., 2016).
1) Tinnitus Handicap Inventory in Chinese (Cantonese) version (THI-CH)
THI-CH is a 25-item self-administered questionnaire to quantify the impact of tinnitus on daily life. It has been demonstrated to be a reliable and valid measure of self-perceived tinnitus-related distress (Kam et al., 2009).
2) Tinnitus functional index in Chinese (Cantonese) version (TFI-CH)
TFI-CH is a 25-item self-administered questionnaire that assesses eight domains of tinnitus impact: intrusiveness, sense of control, cognition, sleep, auditory, relaxation, quality of life, and emotion. It has been demonstrated to be a reliable and valid measure for intake assessment and treatment-related changes (Kam et al., 2018).
3) Tinnitus sensation level
The tinnitus pitch and loudness matching will be measured according to Vernon and Meikle’s procedure (Vernon and Meikle, 2003).
4) Self-rated visual analogue scale (VAS) on tinnitus loudness and annoyance (McCormack et al., 1988)
VAS is a validated and reliable tool for measuring subjective experience in tinnitus loudness and annoyance (Vernon and Meikle, 2003). It will be measured per ear. If a subject has bilateral tinnitus, the VAS will be measured differently for each side.
5) Chinese (Cantonese) version of the Pittsburgh Sleep Quality Index (CPSQI)
The CPSQI is a self-rating questionnaire used to measure the quality and patterns of sleep in adults (Tsai et al., 2005).
6) Chinese (Cantonese) version of Hospital Anxiety and Depression Scale (HADS)
The Chinese HADS is a 14-item questionnaire designed to assess the severity of mild, even sub-syndromal degrees of anxiety and depression (Leung et al., 1999).
7) Adverse events
Adverse events will be recorded and coded to preferred terms as defined by the Medical Dictionary for Regulatory Activities (MedDRA), version 22.0.
All measurements will be taken at baseline, end of treatment (8 weeks after the first day of treatment), and after the 4-week follow-up. Kidney function will be examined before and after the treatment on those receiving BHT.
Statistical Analysis
The primary feasibility outcomes will be reported descriptively with percentage, mean or median, standard deviation, or 95% confidence interval. As a pilot, the study is not powered to detect a statistically significant difference between groups. The treatment effect will be assessed with mean difference between two groups and confidence intervals of 75%, 85%, and 95%. A figure showing these CIs, minimum important difference, and the null value will help assess both statistical significance and the potential for clinical significance (Bell et al., 2018). All analyses will be conducted according to the intention-to-treat principle. Last observation carried forward will be used for imputing missing data because tinnitus is a chronic and constant symptom. Descriptive statistics will be computed for each of the analyzed variables. Exploratory inferential analysis will be performed using repeated-measures ANCOVA. Mean differences from baseline to end of treatment in each group will be examined by paired t-test or Wilcoxon signed rank test. Subgroup analysis on those with or without hearing loss, and those with unilateral or bilateral tinnitus will be made. All statistical tests will be two-sided, and p < 0.05 is considered statistically significant. The statistical software of SPSS 23.0 will be used for analysis.
Adverse events will be categorized and percentage of those experiencing some adverse events and serious adverse events will be documented. Chi-square tests will be performed to examine differences in the proportion of total and categories of adverse events within each group.
It is anticipated to find some preliminary evidence about the clinical effectiveness of BHT on chronic tinnitus, to identify if it is feasible to conduct a full-scale RCT of BHT and necessary changes to the protocol if possible. Statistical comparisons between groups may be misleading due to the many potential problems arising from small samples and low power. The results from statistical comparisons will be treated with great caution, and reported only with explicit reference to statistical power.
Sample Size Estimation
As an exploratory pilot study, the stepped rules of thumb is used for estimating the pilot sample size (Whitehead et al., 2016; Bell et al., 2018). Although there is no previous study on BHT, we base the estimation of standardized effect size on two previous studies of compound TCM formula on chronic tinnitus (Lin et al., 2015; Chen et al., 2018). Using a mean difference estimate of eight and an estimate of standard deviation of 11–20 in similar populations, the standardized effect size is about 0.4 to 0.7. Assuming a reasonably medium (0.3–0.7) standardized effect size, a sample size of 10 per arm for the pilot is recommended for a 90% powered main trial. Therefore, a total of 24 patients will be needed in this trial, considering a 20% dropout rate.
Study Monitoring and Quality Assurance
The study will be undertaken in accordance with this clinical trial protocol, ICH guidelines for Good Clinical Practice, the Declaration of Helsinki, and the applicable regulatory requirements of Hong Kong. Case report forms (CRFs) will be developed for recording the individual patient data. The investigators will assure that all reported trial data are accurate, complete, and verifiable from source documents. Work manual and training workshop will be provided to all involved research staff.
The study committee will hold regular conferences to monitor the patients’ safety and the integrity of the data with respect to the original study design, and to provide advice on study conduct. Authorized representatives of the ethics committee may visit the research clinic to perform inspections.
DISCUSSION
Although various Chinese herbal medicine formulae have been used to treat tinnitus in East Asia, none of them was supported by sound clinical evidence. We aim to establish a robust evidence for the clinical application of CHM formulae for chronic tinnitus. This pilot study is the first step to explore the feasibility and scientificity of a further full-scale RCT. Its expected results will help us decide on the appropriate approaches to find potential participants, the inclusion criteria, and efficient ways to manage the study and reduce the withdrawal rate. The results on the estimations of study effects will be used as a reference for deciding on the planning of a further full-scale RCT.
According to Chinese medicine theory, the pathogenesis of chronic subjective tinnitus is mainly the insufficiency of essence to maintain the normal function of kidney and stagnation of Qi and blood flowing in the meridian through ear. A literature review on the clinical studies of Chinese herbal medicines for tinnitus from 2003 to 2013 has found that the most common syndromes are insufficiency of kidney essence and stagnation of Qi and blood flowing (Qiu et al., 2015). Thus, the general treatment principle for chronic subjective tinnitus is to tonify the essence of kidney, promote blood flowing, and dredge the meridian passage around ears, Bushen Huoxue Tongluo in Chinese. The CHM formulae with such effects are widely used to treat chronic tinnitus. Studies have shown that they could effectively reduce pathological damage to the primary auditory cortex (Wang et al., 2017), improve the microcirculation of the inner ear and have a sedation effect (Zhong et al., 2001; Zheng 2006), and inhibit 5-HT (hydroxytryptamine)/Rho-associated kinase signaling pathway (Zhou et al., 2015).
Er Long Zuo Ci Pill (耳聾左慈丸 in Chinese), a traditionally well-known formula, is widely used to treat tinnitus and deafness in China. It was found to be one of the most often used formulae to treat tinnitus in the recent 30 years (Zhang et al., 2015). Some clinical trial studies have reported that Er Long Zuo Ci Pill could reduce the tinnitus loudness and hearing threshold and relieve the associated symptoms (Zhang et al., 2015; Zhang, 2017). Mechanism studies have indicated that Er Long Zuo Ci Pill could protect the cochlear hair cells from gentamicin-induced ototoxicity (Dong et al., 2010); decrease auditory brainstem response threshold; inhibit the expression of tumor necrosis factor alpha, interleukin-6, and interleukin-1 beta (Li and Wang, 2015); upregulate protein expression of aquaporin-4 in cochlear tissues (Lv et al., 2015); and reduce spontaneous discharge of external cortex of inferior colliculus and secondary auditory cortex induced by salicylic acid (Wang et al., 2009).
Er Long Zuo Ci Pill is composed of eight herbs, namely, Rehmannia glutinosa (Gaertn.) DC (Orobanchaceae) (Dihuang), Cornus officinalis Siebold & Zucc (Cornaceae) (Shanzhuyu), Paeonia × suffruticosa Andrews (Paeoniaceae) (Mudanpi), Bupleurum falcatum L (Apiaceae) (Chaihu), Poria cocos (Schw.) Wolf (Fuling), Magnetitum (Cishi), Dioscorea oppositifolia L (Dioscoreaceae) (Shanyao), and Alisma plantago-aquatica subsp. orientale (Sam.) Sam (Alismataceae) (Zexie), which has the main effect of tonifying kidney essence. To enhance its treatment effect on chronic tinnitus, some formulae modified from Er Long Zuo Ci Pill have been studied in clinical trials. It has been demonstrated that its clinical effect on tinnitus could be augmented by combining herbs with an effect of activating blood circulation (Xie et al., 2016).
Following the treatment principle, we further combine Er Long Zuo Ci Pill with several other herbs with an effect of activating blood circulation, dredging the meridians, and tranquilizing the mind to make the formula BHT. In BHT, Rehmannia glutinosa (Gaertn.) DC (Orobanchaceae] (Dihuang), Cornus officinalis Siebold & Zucc (Cornaceae) (Shanzhuyu), and Dipsacus asper Wall. ex DC (Caprifoliaceae) (Xuduan) have the effect of tonifying kidney essence. Paeonia × suffruticosa Andrews (Paeoniaceae) (Mudanpi), Salvia miltiorrhiza Bunge (Lamiaceae) (Danshen), Conioselinum anthriscoides “Chuanxiong” (Apiaceae) (Chuanxiong), and Prunus persica (L.) Batsch (Rosaceae) (Taoren) have the effect of activating blood circulation. Poria cocos (Schw.) Wolf (Fuling), Bupleurum falcatum L (Apiaceae) (Chaihu), Pinellia ternata (Thunb.) Makino (Araceae) (Fabanxia), Pueraria montana var. lobata (Willd.) Maesen & S.M.Almeida ex Sanjappa & Predeep (Fabaceae) (Gegen), and Acorus calamus var. angustatus Besser (Acoraceae) (Shichangpu) have the effect of dredging the meridians. Ziziphus jujuba Mill (Rhamnaceae) (Suanzaoren), Magnetitum (Cishi), and Margaritifera Concha (Zhenzhumu) have the effect of suppressing hyperactive liver yang and tranquilizing the mind.
BHT is developed for those with the most common TCM syndrome, kidney essence deficiency, and stagnation of Qi and blood flowing in the meridian around the ears, in patients with chronic tinnitus. From the view of TCM, BHT is of generally neutral nature (not hot or cold), which enlarges the scope of its clinical application. During the study, the clinical symptoms and signs, pulse, and tongue diagnosis will be collected. Further analysis of its effects on those patients with TCM diagnosis of cold, warm, or cold–heat complication will be made.
The study results will provide an estimation of the general add-on treatment effect of CHM on chronic tinnitus. The choice of informative counseling alone as control will help to control some non-specific treatment effects, such as natural history and regression to the mean; however, it should be noted that the placebo effect could not be ruled out from the comparison results. The possible placebo effect of CHM may have effects on the outcomes, especially subjective ones. A placebo-control and some objective outcomes, such as functional near-infrared neuroimaging (fNIR), may be employed in the design of future full-scale RCT.
This pilot study will provide the United States a solid basis to further design a full-scale RCT of CHM for chronic tinnitus, and also further explore the scope of clinical application of BHT and possible ways to enhance the clinical effects.
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