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Introduction: Although sudden sensorineural hearing loss (SSNHL) has been attempted to be understood for 70 years, diagnosis and treatment strategies still have strong heterogeneity worldwide, which are reflected in the guidelines issued by countries and the clinical practice of otolaryngologists.

Methods: Questionnaires were sent to registered otolaryngologists nationwide via an online questionnaire system. We investigated the current views and clinical practices of otolaryngologists in mainland China about the diagnosis, examination, and treatment strategies of SSNHL.

Results: Most otolaryngologists supported diagnostic classification via audiograms. Regional economic situation and hospital grade affected application strategies for differential diagnosis. Regarding corticosteroid therapy, 54.9% of respondents opted to discontinue the drug 5 days after systemic administration. Both intratympanic therapy and post-auricular injections were selected by more than half of the respondents as initial and salvage treatments.

Discussion: Chinese otolaryngologists exhibit heterogeneity in clinical practices for SSNHL, including distinct approaches to combination therapy and local application of steroids. This study pointed out Chinese doctors' similarities, differences, and unique strategies in diagnosing and treating SSNHL and analyzed the possible reasons to help the world understand the current otolaryngology practices in China.
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1. Introduction

The concept of sudden sensorineural hearing loss (SSNHL) was first proposed in 1944 (1). SSNHL is defined as an unexplained sensorineural hearing loss occurring within 72 h (2). Numerous clinical and basic studies have examined the etiology, diagnostic criteria, diagnostic tests, and treatments such as corticosteroids for SSNHL. Further, several countries have updated the guidelines for SSNHL in recent years (3–9). Nevertheless, there are significant differences in diagnostic and treatment strategies due to the low quality of available evidence.

We focused on guidelines published by China, the US, Japan, the UK, Germany, Spain, and other countries and found large differences in diagnostic criteria (Table 1). In addition, some countries recommend the clinical classification of SSNHL based on the pure-tone test (2, 4), while others do not (6, 8). Regarding supplementary examination, the recommendations of guidelines are also different. Although glucocorticoids are recognized as an effective treatment of SSNHL, the recommended route of delivery, dosage, and period of administration still have heterogeneity. Moreover, the effectiveness of hemorheological drugs remains controversial. As a result of these differences, clinicians may hold personal views and follow different instructions in their clinical practice, which is not conducive to standardized treatment and high-quality RCT research. For example, the inclusion and exclusion criteria may be inconsistent, caused by the differences in diagnostic criteria and clinical classification. As a result, the conclusions of similar RCT studies deviate considerably. Similarly, different dosages and treatment periods make it difficult to include similar research in meta-analyses.


TABLE 1 Comparison of key information in SSNHL guidelines.
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As China is large and the most populated country, applying the guidelines to different levels of hospitals in 31 provincial bureaus is difficult. The guidelines only provide basic diagnosis and treatment proposals in most cases; local hospitals and otolaryngologists should also make necessary adjustments according to their conditions and the personalized needs of patients. Thus, it is necessary to understand individual preferences and local practices of otolaryngologists in China nationwide. These types of surveys in the UK, US, Germany, and Austria have been published (10, 11). Regarding these questionnaires, we modified a survey to Chinese-specific situations. Our survey focused on the current preferences and opinions of Chinese otolaryngologists regarding the diagnosis and treatment of SSNHL. According to the Ministry of Health of China, hospitals in China are classified into primary (Level 1), secondary (Level 2), and tertiary (Level 3) hospitals according to their standards of medical care, education, and research. Further, secondary (Level 2) and tertiary (Level 3) hospitals are classified into Grades A, B, and C based on their size, technology, equipment, and management. Otolaryngologists in different hospitals may employ divergent medical strategies. We explored potential factors influencing their clinical decisions and compared our results with those of other countries (10, 11).

At present, the uniqueness of the SSNHL practice in China has not been well-known worldwide. We believe that our findings revealed the current practice of Chinese physicians and provided new information, including the proposal and application of post-aural steroid delivery and the combination therapy of hemorheology drugs. We hope this information could arouse the interest of peers worldwide and provide future research ideas for RCT research design.



2. Materials and methods

Our questionnaire (Supplementary material 1) was originally based on the design of Sutton et al. (10) and Lechner et al. (11), and was modified according to Chinese-specific situations and the uniqueness of clinical practice. An online questionnaire system sent a survey link to otolaryngologists in mainland China. The survey was performed in accordance with relevant regulations in China and was approved by the Ethics Committee of Peking University People's Hospital (2019PHB109-01). All participants received an informed consent form on the front page of the questionnaire, and participants could not fill in the questionnaire until they signed it. The inclusion criteria were otorhinolaryngologists who hold a practicing certificate issued by the government health department. The exclusion criteria were doctors who could not use intelligent communication devices, doctors who were not qualified for various reasons, and doctors who had not done actual medical work within 1 year.

China has vast national land and uneven population distribution with complex governmental divisions and developing informational networks. Currently, the government's complete contact lists of otolaryngologists in China are unavailable. Thus, we sent our survey link to every provincial organization of physicians and received responses from all interviewees. Although the exact number of doctors who received the questionnaire was difficult to quantify, our survey was considered to approximate nationwide research.

In total, 2015 respondents participated in the survey and completed all questionnaires. The survey was divided into several parts, encompassing basic information, diagnostic criteria, systemic and local steroid therapy, and combination therapy. The interviewed otolaryngologists were required to respond in view of their clinical practice.

All topics were presented as single- or multi-choice questions. In cases where the respondent perceived no optimal option, they were allowed to select “other” and fill in the content autonomously. The responses were submitted and included in statistical analysis upon completing the questionnaire.

Categorical variables were expressed as count and percentage. Univariable ordinal logistic regression models and a multivariable ordinal logistic regression model were performed to evaluate factors influencing classification diagnosis. All these statistical analyses were performed using SPSS 23.0 software (SPSS Inc, Chicago, IL, USA). All P-values were 2-tailed, and P < 0.05 was considered statistically significant. The power of statistical analysis was calculated using PASS 23.0 software. Graphs were generated using GraphPad Prism 7.



3. Results


3.1. Questionnaire recovery and distribution

China is the most populated country, and its mainland is divided into 31 provincial bureaus. The sample sizes of each province are presented in Table 2 and mapped in Supplementary material 2. The total number of licensed otolaryngologists in mainland China is ~30,000. The sample size of this study was considered sufficient, given that the effective number of questionnaires collected in this study was 2015, which achieves 100% power to detect logistic regression models by a posteriori validation. All required questions were answered in each questionnaire, but some questions were skipped automatically by the predesigned logic system. Thus, the number of valid answers varied among questions.


TABLE 2 Number of questionnaires in different provinces of China.
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Most of the 2015 respondents were from 3-A hospitals (55.1%, n = 1,110) and 2-A hospitals (27.2%, n = 549). Other respondents were from 3-B hospitals, 2-B hospitals, and other types of hospitals (Figure 1). Otolaryngologists reported different clinical experiences and professional titles in China. Of respondents, 13.6% (n = 275) were within 5 years of employment, 17.4% (n = 350) were within 5–10 years, 34.1% (n = 688) were within 10–20 years, 31.9% (n = 642) were within 20–35 years, and 3.0% (n = 60) had been employed for more than 35 years. In terms of professional titles, the percentages of residents, specialists, senior consultants, and consultants were 14.6% (n = 295), 32.1% (n = 646), 32.7% (n = 660), and 19.1% (n = 384), respectively.


[image: Figure 1]
FIGURE 1
 Distribution of hospital grade.


Regarding specific research fields, most respondents were general otolaryngologists (68.7%; n = 1384) without specific subspecialties. Approximately one-third (n = 469) of these doctors indicated that their clinical work was predominantly in otology. Of the respondents, 25.7% (n = 517) declared a sub-disciplinary research field; 256 were otologists, and the others worked in the nasal, throat, or neck surgery field. Among otologists, 37.8% were in surgery, 49.6% were in otology and audiology, 6.1% were in basic medical sciences, and 6.5% were in other fields, such as hearing detection, neuroscience, and Chinese medicine (Figure 2).


[image: Figure 2]
FIGURE 2
 Distribution of research fields of respondents.


As a developing country, the economic situation in China varies among regions, which is a key factor causing unbalanced medical resources across the country. To assess the regional representativeness of the survey, we calculated the population composition ratio in different economic regions and compared it with our sample composition ratio using a Chi-square test (Table 3). The sample distribution in this study was slightly lower than expected in developed regions, was higher than expected in moderately developed regions, and was in line with the expected value in less developed regions.


TABLE 3 Demographic distribution of surveys.
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3.2. Diagnostic criteria and classification

Most doctors (93.1%, n = 1,875) had sufficient clinical experience in SSNHL and handled at least 2–3 cases of SSNHL per month. More than half of the doctors responded that the most commonly encountered consultations were for patients with sudden hearing loss occurring within 14 days and without prior treatment (58.1%, n = 1171). In contrast, one-third of the doctors responded that consultation time varied substantially (32.5%, n = 655).

Chinese doctors reported different opinions regarding SSNHL diagnosis. Of respondents, 32.7% (n = 659) defined SSNHL based on the latest Chinese guidelines, i.e., ≥ 20 dB of hearing loss in two consecutive frequencies. Of doctors, 20.3% (n = 409) supported the criteria of AAO-HNS, i.e., hearing loss ≥ 30 dB in three continuous frequencies (Table 1). The definition of cases with “hearing loss ≥ 20 dB in at least three frequencies” received the most recognition (35.3%, n = 712); this definition falls between the Chinese and American criteria but is not mentioned in any guidelines. Less than one-tenth of doctors defined SSNHL as cases with hearing loss of 30 dB or 20 dB at any frequency. Other rare opinions included a 15 dB or 40 dB hearing loss or based on patient complaints only (Figure 3).


[image: Figure 3]
FIGURE 3
 Criteria used to define sudden sensorineural hearing loss (SSNHL).


Respondents generally agreed on the key role of classification in SSNHL diagnosis and treatment. In a multi-choice questionnaire, 72.9% (n = 1,470) of respondents indicated that clinical classification helped them to explain the possible pathogenesis to patients, 76.7% (n = 1,546) indicated that classification helped estimate patient outcomes, and 72.7% (n = 1,465) indicated that they would choose different treatment strategies based on different classifications. Only 6.2% (n = 124) of respondents indicated that classification had no significant effect on clinical practice. However, classification diagnosis remains to be implemented in actual clinical practice. Our survey revealed that only 37.2% (n = 749) of physicians performed the classification procedure for every patient, and 33.8% (n = 680) were able to classify the most handled cases. Of physicians, only 13.5% (n = 273) performed classification occasionally, and 15.5% (n = 313) respondents never classified any SSNHL cases.

The division of economic regions was based on the Gross Domestic Product (GDP) rankings and populations of provinces issued by the National Bureau of Statistics in 2018. We calculated the per capita GDP of each province: regions ranked in the top 1–10 were classified as economically developed, regions ranked 11–20 were classified as moderately developed regions, and regions classified in the bottom 21–31 were classified as less developed regions (Table 4). We conducted a logistic regression analysis using SPSS 23.0 (Table 5) to investigate further the factors influencing classification diagnosis. In multivariate regression analysis, hospital grade, economic region, working experiences of doctors, and professional titles were considered. Hospital level was the only independent factor influencing clinical classification. Compared to top-level hospitals, respondents from lower-level hospitals were more likely to perform less or no classification in their clinical practice (OR = 0.452, 95% CI = 0.283–0.722, p = 0.001). The economic region, working experience, and professional title did not affect the inclination for classification.


TABLE 4 Regional economic patterns of China.
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TABLE 5 Multi-factor analysis of diagnosis type.
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3.3. Supporting tests

More than 80% of physicians always performed otoscopy, pure tone test, and acoustic impedance examinations; only 36.3% (n = 732) used imaging as part of routine examinations. A small proportion of physicians used ABR (23.9%, n = 481), electrocochleography (3.4%, n = 67), and vestibular function (7.8%, n = 157) in routine examinations. Only a few physicians (2.0%, n = 39) based their diagnoses on patients' complaints without examining them. In addition, several respondents indicated that otoacoustic emissions, extended high-frequency audiometry, and Eustachian tube function tests were included in their routine examinations (Figure 4).


[image: Figure 4]
FIGURE 4
 Support tests for differential diagnosis.


Binary logistic regression analysis revealed that hospital level and economic situation were independent factors that affected whether doctors routinely performed ABR tests and cochlear electrogram examinations, respectively. Doctors in 3-A hospitals were more inclined to perform ABR tests than other hospitals (OR = 3.488, 95% CI = 1.365–8.915, p = 0.009). Doctors in less developed regions performed fewer audiology tests than those in more developed regions (OR = 0.517, 95% CI = 0.285–0.938, p = 0.030). Professional title and working experience did not significantly affect clinical decisions. For imaging examinations, none of these factors influenced whether MRI was performed. For the choice of ‘no tests,' only the professional title was an independent factor. Compared to consultants, lower-level doctors were more inclined to make diagnoses based solely on patients' complaints without performing any tests, which goes strongly against recommended guidelines (OR = 0.141, 95% CI = 0.025–0.800, p = 0.027) (Table 6).


TABLE 6 Binary logistic regression analysis of differential diagnosis.
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It is worth mentioning that the medical system in China is significantly different from those in Europe and the United States. For example, most patients in China directly turn to the otorhinolaryngology department of general hospitals, while European and American patients tend to make the first consultation in the community. Thus, there were certain differences between support tests in the first screening, which may affect doctors' judgment and treatment.



3.4. Treatments
 
3.4.1. Steroid therapies

Our survey investigated the current applications of steroid therapies by Chinese otolaryngologists. When using systemic steroids, the most popular protocol was discontinuing the treatment after 5 days of intravenous application (40.5%, n = 816). Of respondents, 18.9% (n = 380) typically administered steroids orally and discontinued the medication after 5 days. The Chinese guidelines recommend both protocols. Some respondents selected intravenous application for 5 days and gradually reduced the dosage (24.8%, n = 499), whereas others preferred intravenous-oral sequential administration (10.4%, n = 210) and oral administration (5.5%, n = 110), followed by a gradual dosage reduction. With regard to the variety of steroids, methylprednisolone (54.4%, n = 1096) and dexamethasone (65.9%, n = 1328) were the most commonly used types of intravenous steroids. In comparison, prednisone (77.4%, n = 1560) and methylprednisolone (26.1%, n = 527) were the most commonly used types of oral steroids. Since respondents were allowed to select more than one type of drug, the total percentage exceeded 100%.

Our survey also investigated the current applications of local steroid administration. The results indicated that 52.8% (n = 1664) of Chinese otolaryngologists had attempted ITS therapy, predominantly used as a salvage treatment. Specifically, 54.2% (n = 577) applied the treatment in patients who failed initial treatment; 24.5% (n = 261) preferred to attempt salvage treatment in all patients who failed initial treatment. Of the respondents, 34.8% (n = 370) used ITS as an initial treatment in specific patients, while 10.7% (n = 114) of respondents used it as an initial treatment for all patients (Figure 5).


[image: Figure 5]
FIGURE 5
 Application of intratympanic steroid injections.


Besides ITS, another local drug delivery approach widely used in China was post-aural steroids (PAS) therapy. The procedure is operated by an injector that enters vertically from the skin at the mid-point of the retroauricular groove, delivering drugs into the periosteum of the mastoid process (12). Our survey is the first to investigate the use of PAS therapy by Chinese otolaryngologists. Of the respondents, 59.1% (n = 1919) had attempted post-auricular injections in their clinical practice, which exceeded the number of respondents who had used ITS, highlighting the convenience and popularity of post-auricular injections. Similarly, most doctors used PAS as a salvage treatment; 45.7% (n = 544) used it in a proportion of patients who failed initial treatment, and 23.7% (n = 282) attempted it in all patients who failed initial treatment. Of the respondents, 40.0% (n = 477) used it as an initial treatment in specific patients, and 13.8% (n = 165) used it as an initial treatment in all patients (Figure 6).


[image: Figure 6]
FIGURE 6
 Application of post-aural steroid injections.




3.4.2. Hemorheology treatment

Despite the vital role of steroid treatment for SSNHL, most Chinese doctors tended to use vasoactive and rheologic agents as combination treatments. Of the respondents, 61.7% (n = 1,243) reported using at least one type of combination medicine. In the investigation of SSNHL pathogenesis, cochlear ischemia, embolism, and vasospasm were approved by almost all physicians (97.1%, n = 1,957). Therefore, hemorheology treatment was considered a key treatment for SSNHL in China. Our survey investigated hemorheology drugs commonly used by Chinese otolaryngologists, which are listed in Table 7. Results of the multi-choice questionnaire revealed that extracts of Ginkgo biloba leaves (EGB) (91.2%, n = 1,134), alprostadil (55.6%, n = 691), and batroxobin (51.5%, n = 640) were favored by more than half of Chinese physicians. Thrombus (26.2%, n = 326), vinpocetine (22.5%, n = 280), and ShuXueTong (a type of herbal medicine) (6.4%, n = 80) were preferred by a proportion of physicians.


TABLE 7 Hemorheology drugs used by Chinese otolaryngologists.
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In terms of efficacy evaluation, results were similar to those reported above, i.e., from high-efficacy to low-efficacy: EGB (85.8%, n = 1,066), batroxobin (57.8%, n = 718), alprostadil (52.1%, n = 648), thrombus (14.9%, n = 185), vinpocetine (14.9%, n = 185) and Shu Xuetong (3.7%, n = 46) (Figure 7). In particular, although batroxobin ranked third in usage frequency, it ranked higher in the efficacy evaluation. This could be due to the lack of reimbursement in some regions, cost, the complexity of the clinical application, and follow-up difficulties.


[image: Figure 7]
FIGURE 7
 Application of hemorheology drugs.




3.4.3. Nutritional neurological drugs

Neurogenic drugs were also considered a key treatment due to the risk of secondary neurological damage in SSNHL pathogenesis. Of the respondents, 80.7% (n = 1,626) included neurotrophic drugs as a combination treatment. The types of drugs are listed in Table 8. Almost all respondents indicated that mecobalamin should be included as a treatment for SSNHL (92.0%, n = 1,816). Approximately one-fourth of respondents suggested cobamamide (24.2%, n = 497) and GM-1 (21.6%, n = 426) as treatments. Less than one-tenth of respondents preferred mouse nerve growth factor and edaravone (Figure 8).


TABLE 8 Neurogenic drugs used by Chinese otolaryngologists.
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FIGURE 8
 Application of neurotrophic drugs.






4. Discussion


4.1. Analogical diagnostic criteria

The current criteria for SSNHL are not uniform internationally. Japan (4) and the European International Federation of Otorhinolaryngology Societies (IFOS) Conference (5) defined SSNHL as ≥ 30 dB hearing loss in at least three consecutive frequencies, whereas the clinical guidelines of the United States (6) and Spain (7) have expanded these criteria. In contrast, the clinical guidelines of Germany and the United Kingdom (8) do not specify a hearing loss threshold for SSNHL diagnosis. China initiated a multi-center randomized controlled trial (RCT) in 2008; the results were reported in 2015 (13). In the same year, a new edition of the guidelines (9) was published with reference to the latest international literature and the RCT results reported by Yu and Yang [13]. Based on these data, the diagnostic criteria were defined as hearing loss ≥ 20 dB in two consecutive frequencies, occurring within 72 h.

Our survey revealed that Chinese otologists exhibited strong heterogeneity in SSNHL diagnosis. When asked about the audiological criteria, one-third and one-fifth of the respondents diagnosed SSNHL based on the guidelines of China and the USA, respectively. However, when asked, “In which situation will you apply treatment to patients who suffer from sudden hearing loss,” more respondents (42.7%) selected the Chinese guidelines for audiological criteria, which is milder than American standards, showing a mismatch between diagnostic criteria and treatment criteria. Comparison with surveys in the UK exhibited a relatively consistent opinion regarding diagnosis. The majority (70%) of respondents defined SSNHL according to the criteria in the relevant guidelines. The reasons underlying the heterogeneity in diagnosis warrant further exploration, but the inconsistencies in audiological diagnostic criteria may reduce the quality of evidence of RCTs in China. When using milder criteria, the outcome of RCTs may become better than those who used the severer criteria, for the higher probability of self-recovery in mild cases.



4.2. Clinical classification

With a deeper understanding of SSNHL pathogenesis, clinical classification has become crucial. The German and Japanese guidelines classify SSNHL into five and four types, respectively. Similar to the Japanese guidelines, the Chinese guidelines classify SSNHL into four types based on clinical practice and recommend different treatment options and prognostic evaluations for each type. Although guidelines in the US, UK, and Spain do not propose specific classifications, possibly due to the lack of high-quality clinical evidence and cost of diagnostic tests, the IFOS Conference (5) has clearly emphasized the heterogeneity of SSNHL. Our survey revealed that most of the respondents supported the classification of the SSNHL, but the number of doctors who performed classification diagnoses in clinical practice was limited. Since clinical classification is predominantly based on PTA, which only requires basic medical equipment, the key factor affecting doctors' practices may not be the lack of devices caused by economic differences; rather, it may be due to insufficient understanding of the discipline in lower-level hospitals. We speculate that an appropriate classification could make the treatment more targeted and help to get more valuable results in clinical research because the prognosis of patients with different types could vary wildly.



4.3. Steroid therapies

Corticosteroids are a common treatment for SSNHL. A previous RCT (14) demonstrated the effectiveness of the systemic application of steroids for SSNHL. In contrast, Nosrati and Cinamon reported no significant difference in efficacy between steroid-treated and control groups (15), highlighting the need to verify the effectiveness of steroid treatment for SSNHL. In consideration of steroid efficacy and the consequences of permanent hearing loss, guidelines in most countries still recommend steroids as a treatment of choice. Nevertheless, the dose, timing, and frequency of treatment vary among countries. Chinese guidelines recommend the administration of prednisone at 1 mg/kg/d for 3 days, continuing for 2 additional days if effective, and tapering is not recommended. The heterogeneity of RCTs is a key factor resulting in the inconsistent systemic application of steroids.

Local administration of steroids in the inner ear remains a challenging field of research. Intratympanic steroids (ITS) have become the most commonly used local drug delivery system internationally (16). However, the strength of recommendations and treatment protocols vary among countries. ITS was commonly used as salvage treatment (17) but has recently been trialed as an initial treatment for SSNHL (18).

Compared with ITS, PAS is considered more economical, more convenient, minimally invasive, and has no inferiority compared with ITS (12). As first proposed and widely used by Chinese doctors, PAS constitutes a novel approach for local inner ear drug delivery. Clinical trials have reported satisfactory efficacy of PAS therapy, especially for intractable low-frequency sudden hearing loss, though the evidence remains insufficient due to defective trial design (19).

MRI assessments have demonstrated that the signal intensities of gadolinium-enhanced images of the cochlea were higher and longer following PAS administration compared to those following intravenous injection in guinea pigs (12). Recent studies have reported that PAS administration resulted in higher dexamethasone concentrations and longer durations in perilymph compared to systemic administration (20, 21). Notably, ITS administration and PAS resulted in greater fluorescence intensity in the basal portions of the organ of Corti and the scala media in the apical portions and stria vascularis, respectively. Theoretically, drugs injected post-auricularly may enter the inner ear through various pathways, such as circulation, tissue channels, and the sigmoid sinus (22–24). In contrast, for ITS, the drug enters the inner ear predominantly via the round window and oval window (25). Thus, different administration routes of local drug delivery may act on distinct targets in the inner ear, resulting in different clinical outcomes.

In China, both intratympanic and post-aural administration is recommended as a salvage option after systemic administration of corticosteroids. The use of steroid therapies by Chinese physicians was heterogeneous, especially in local applications. ITS was widely used as a salvage or initial treatment program. Despite not being recommended as an initial treatment in Chinese guideline (9), studies have reported its potential effectiveness (26, 27). In this survey, more Chinese physicians used post-auricular injection of steroids as a local drug delivery treatment instead of ITS. Clinical studies have demonstrated the effectiveness of post-auricular administration as a salvage treatment (28) and initial treatment (29) for SSNHL. Our results exhibited a similar or superior efficacy to systemic administration, especially for cases with low-frequency hearing loss. In this regard, post-auricular injections may replace or supplement ITS in China.



4.4. Combination therapy

The combination of other treatments with steroid therapy for SSNHL treatment remains controversial. A Cochrane systematic review reported inconclusive findings regarding hemorheology and vasodilators (30), predominantly due to inadequate RCTs. References have a strong heterogeneity with regard to drug types and efficacy assessments, making the interpretation of outcomes difficult. There is currently insufficient evidence to recommend drugs other than glucocorticoids for SSNHL treatment. Nevertheless, Chinese otolaryngologists still tended to select a combination treatment significantly different from the recommendations of US guidelines. In this survey, nearly all physicians indicated that cochlear ischemia and/or vasospasms were key factors in SSNHL pathogenesis. Ginkgo biloba extract and batroxobin were the most popular drugs applied by Chinese otolaryngologists. Most of the clinical studies supporting the efficacy of these drugs were performed by Chinese researchers, but the quality of studies included in the meta-analysis was low (31–33). Therefore, higher-quality RCTs assessing the effectiveness of hemorheological drugs are warranted.



4.5. Significance and limitations

Our survey was the first to investigate current opinions and clinical practices of SSNHL in China. We found that PAS therapy was widely used in China as a simple and practical choice, which costs significantly lower than ITS, and has better effects than ITS in the lower frequency of hearing threshold. Besides, otolaryngologists in China supported that the combination therapy of hemorheology drugs could improve the prognosis of SSNHL.

However, due to China's complex and wild regional distribution, the sample distribution in this study was slightly lower than expected in developed regions and higher than expected in moderately developed regions. These differences may slightly affect the accuracy of the results. In order to improve research quality, we conducted multifactorial analysis according to hospital level, physician level, and other aspects to reduce the impact of bias on the sample distribution.




5. Conclusions

This survey revealed Chinese otolaryngologists' views and clinical practices in the diagnosis and treatment of SSNHL. Chinese physicians exhibit substantial heterogeneity in SSNHL diagnostic criteria. Physicians generally support clinical classifications, but this requires improvements in actual clinical practice. In terms of steroid therapy, commonly used systemic administration strategies by Chinese physicians include short-term (5-day) therapy. For local administration, physicians generally employ ITS and PAS treatments as a salvage or initial protocol. The combination of hemorheology and neurotrophic drugs is widely used among Chinese physicians.
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Audiological criteria A decrease >20 dB affecting at least 2 A decrease >30 dB affecting at least 3 Not specified

consecutive frequencies

consecutive frequencies

Classification

Classified into four types by frequency and

severity of hearing loss

Not specified

Classified into five types by frequency and
severity of hearing loss

Supporting test

Necessary: Otoscopy, Tuning fork test/Pure
tone test, Nystagmus examination (when
accompanied by vertigo) As required:
OAE/ABR /ECochG, Imaging examination,
Laboratory testing.

Recommendation: History and physical
examination, Audiometry, Retrocochlear
pathology (MRI/ABR)

Strong recommendation against: CT of the
head, Laboratory tests

Necessary: History, Otoscopy, Tuning fork
test/Pure tone test, Nystagmus examination
As required: OAE/Stapedius reflex, Cervical
spine, Imaging examination, Laboratory
testing. ASSR, etc.

Steroid therapy

Systemic application: prednisone at 1 mg/kg/d

for 3-5 days Local application: ITS/PAS as
salvage treatment

Systemic application: prednisone at 1 mg/kg/d
for 7-14 days, then taper over

Local application: ITS as initial or salvage
treatment

Systemic application: prednisolone at
250mg/d for 3 days Local application: ITS as
salvage treatment

Combination therapy

Recommendation: Vasodilators
and Hemorheology Against: Hyperbaric
oxygen therapy

Optional: Hyperbaric oxygen therapy
Strong recommendation against: Other
pharmacologic therapy

Optional: Vasodilators and Hemorheology
Not specified: Hyperbaric oxygen therapy
Against: Hydroxyethyl starch

CMA, Chinese Medical Association; AAO-HNS, American Academy of Otolaryngology-Head and Neck Surgery; AWME Arbeitsgemeinschaft Wissenschaftlich Medizinischer

Fachgesellschaften (Association of Scientific Medical Societies in Germany); OAE, Otoacoustic emission; ECochG, electrocochleogram.
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Mecobalamin A form of vitamin B12 used for peripheral
neuropathy.

Cobamamide An active form of vitamin B12 used for peripheral
neuropathy.

Mouse nerve GF | Isolated from mouse submaxillary glands and used
for regulating neuronal survival and development.

Edaravone An antioxidant used as a free radical scavenger.

GM-1 Monosialotetrahexosylganglioside, a member of
the ganglio series used for neuronal plasticity and
repair.
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GB761® Extract of Ginkgo biloba Leaves tablets used for
microcirculatory disturbances

Alprostadil Prostaglandin E1, which has vasodilatory
properties.

Batroxobin A snake venom enzyme used as a
defibrinogenating agent.

Vinpocetine A synthetic derivative of the vinca alkaloid
vincamine. Mechanisms include blockage of
sodium channels and antioxidant activity.

Shu Xuetong A traditional Chinese drug used to ameliorate

stagnation of blood flow.

Panax Notoginsenosidum

A traditional Chinese drug extract from P.
notoginseng used for microcirculatory
disturbances






