Prevalence and Management of Sudden Sensorineural Hearing Loss During the COVID-19 Crisis: How do we do it and our experience in twelve patients




Five succinct points:
Management of SSNHL is mainly with steroids
COVID-19 led to change in practice and in service delivery
Treatment of SSNHL with intratympanic steroids in an outpatient setting is feasible
SSNHL prevalence appears to be increasing
Prognostic factors of SSNHL recovery need further investigation



Introduction

Sudden sensorineural hearing loss (SSNHL) management is controversial. Systemic steroids as treatment is the most recommended. British society of otology advised caution when prescribing systemic steroids during COVID-19 crisis. As a result, intratympanic steroids (ITS), seem to offer an alternative.

Methods:
Number of performed MRI scans for investigation of SSNHL between 01/01/2019 and 31/12/2019. This was used as a surrogate measure, reflecting the number of patients with SSNHL over that 12 months period.  All patients who were diagnosed and treated for SSNHL between the 16th of March 2020 and the 8th of July 2020 were included in this study. Clinical outcomes included time interval between onset of SSNHL and start of treatment, response to treatment and side effects
Results:
In 2019, only 10 scan s for SSNHL were done. Twelve patients presented with SSNHL during 4 months of COVID-19 crisis (16 weeks). Three patients had dead ear on presentation with almost no response to steroids. 

Conclusion
The prevalence of SSNHL in time of COVID-19 pandemic appears to be higher than that before the pandemic.
ITS appears to be a safe, feasible and relatively effective method of SSNHL treatment during COVID-19 pandemic. Shared decision-making with the patient is central to any intervention, especially with lack of robust evidence. 
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Introduction

Sudden sensorineural hearing loss (SSNHL) is typically defined as deterioration of 30dB or more in three adjacent frequencies on pure-tone audiometry over a 72 hour period (or less) .1 

Patients with unilateral SSNHL are investigated with a magnetic resonance imaging  (MRI) scans of the internal auditory meatii (IAMs) to exclude retro-cochlear pathology.2 Treatment of SSNHL is controversial, with 65-66% spontaneous recovery and one study reporting around 80% recovery rate at follow up in both placebo and steroid treatment groups.3 More recently, an international consensus on treatment of SSNHL acknowledged the limitations in the literature but still recommended systemic steroids as standard of care, highlighting the need for higher quality evidence on intratympanic steroids (ITS).4 

With the ongoing Covid-19 pandemic, the potential negative impact of systemic steroids on survival in COVID-19 led the British Society of Otology (BSO) to both acknowledge the lack of evidence to support ITS while suggesting its use after discussion with patients to reach a shared decision.5 

In this paper we report our experience on the prevalence of SSNHL in addition to the feasibility and effectiveness of managing patients presenting with SSNHL with ITS during the COVID-19 crisis.







Material and methods:
Ethical approval: This study received approval from the local audit governance committee. Data was stored securely with anonymous evaluation of results.
Setting: A tertiary university hospital within the UK.
Patients: 

1- Number of performed MRI scans for investigation of SSNHL between 01/01/2019 and 31/12/2019. This was used as a surrogate measure, reflecting the number of patients with SSNHL over that 12 months period.

2- All patients who were diagnosed and treated for SSNHL between the 16th of March 2020 and the 8th of July 2020 were included in this study. This was regardless of their SSNHL meeting the literature definition.1 

Due to COVID-19, all elective care was cancelled within our hospital from the 16th of March 2020 including cancellation of all MRI appointments for unilateral hearing loss. Despite significant redeployment, our audiology department was staffed daily with an audiologist able to provide diagnostic audiometry.
Clinical Outcomes: 
1- Time interval between onset of SSNHL and start of treatment  
2- Response to treatment 
3- Side effects
Procedure:

Upon referral, patients with suspected SSNHL are contacted by the ENT team. Explanation is given regarding diagnosis, evidence regarding modalities of steroid treatment, BSO guidance and risks associated with attending the hospital. Then a face to face appointment is arranged on the same or next day. 

A detailed history is taken, neuro-otological examination is documented and audiometry and tympanometry are performed. The working diagnosis of SSNHL is explained to the patient, as well as the evidence around management options including the risks and benefits of both systemic and IT steroids. 

If the agreed treatment is ITS, consent is obtained, and the procedure is performed under local anaesthesia in the outpatient department. For local anaesthesia, the ear canal is filled with Lignocaine 5% spray for 10 minutes with the patient lying on the opposite side. The ear canal is then microsuctioned and the tympanic membrane tested to ensure effective anaesthesia. Using a 25G spinal needle attached to a 2.5 ml syringe, dexamethasone 3.3 mg/ml is injected into the middle ear antero-inferiorly. Usually around 1 ml is injected and once the needle is withdrawn more is applied close to the TM in order to allow for more steroid to enter the middle ear (in case of patient swallowing). The patient is asked to lay on the opposite side for a further thirty minutes then discharged.

The patient is followed up a week later with audiometry. If the audiogram shows improvement but not complete recovery, another injection is performed. Improvement is defined as subjective reporting of improvement in addition to an improvement of 10 dB or more at three adjacent frequencies. If there is no improvement, then no further ITS is offered. In patients who improve, the process is repeated until two similar consecutive audiograms are obtained. When more than three injections are required, other methods of drug delivery could be considered such as grommet insertion or stopping treatment; both options being discussed with patients. 

In all patients, a subsequent MRI is arranged with management of other residual symptoms such as tinnitus and imbalance if present.

During the preparation of this paper, new evidence emerged regarding efficacy of dexamethasone in treating COVID-19.6 With this in mind, patients were offered the option of taking oral dexamethasone as a primary treatment for their SSNHL with or without ITS. ITS, as single modality treatment, is kept for patients with comorbidities preventing systemic steroid use.



Results:

The number of patients who underwent an MRI scan of the IAM for SSNHL between 1/1/2019 and 31/12/2019 was ten whereas twelve patients were treated in the approximate 4 months period of the study from 16th of March 2020 to 8th of July 2020 (Table 1). One patient was prescribed oral Dexamethasone due to lack of initial response to ITS at week one and the emergence of evidence regarding safety in COVID19. Another patient was started on oral prednisolone 100mg by the team looking after her Crohn’s disease two days after her ITS. Her hearing thresholds normalised at one week. 

Time from symptom onset to referral and from referral to first treatment are presented in Table 2.

In three patients there was a two week or greater delay between onset of symptoms and presentation to ENT (due to reported delays in face to face consultations with their GP). These patients’ audiograms are in Figure 1 (3 months delay), Figure 2 (3 weeks delay) and Figure 3 (2 weeks delay). The patient presented in Figure 2 had one further injection due to subjective reporting of improvement associated with a 30dB improvement at 8kHz on the audiogram but there was no subsequent further improvement. In all figures, only air conduction thresholds are represented because of the sensorineural nature of the hearing loss, masking was performed when indicated and not presented in the figures for simplification. 

Three patients with a ‘dead ear’ reported no subjective change in hearing one week post ITS. There was a small change in the lower frequencies in one patient, which persisted with no change after the second ITS injection (Figure 3) and no change in the other two patients with ‘dead ear.’

Figure 4 includes the remaining patients; two patients had two ITS treatments (with three audiograms depicted).

Side effects of treatment included vertigo in one patient (severe for 20 minutes and moderate for 24 hours before complete resolution and short-lived vertigo (15 minutes) in another. There were no 

Discussion:

This is the first paper to report on the prevalence, feasibility and early outcomes of ITS as first-line treatment for SSNHL during the COVID-19 crisis.

The incidence of SSNHL in this study over less than four months is 20% higher than the number of patients who needed an MRI for SSNHL over the whole previous year. It is difficult to judge whether this is an incidental finding or if it is related to increased SSNHL due to COVID-19. Patients were not tested for COVID-19 as they did not fit the criteria for screening at the time of presentation. It was reported that COVID-19 could lead to changes in taste and smell as well potential correlation with changes in hearing.7 

SSNHL is significant due to the major effects it can have on quality of life.8 Delayed management is associated with worse outcomes9 with NICE guidelines recommending immediate referral to ENT.2 Face to face assessment is important in excluding common causes (e.g. conductive hearing loss) and avoid unnecessary delays. In this study, delays could be related to the majority of general practitioners switching to telephone or video consultations and almost half of patients avoiding seeking help (so as not to be a burden on the NHS) during COCVID-19 crisis.10

Not every patient in our cohort met the literature definition of SSNHL.1 Patients who reported a subjective sudden change in hearing in this study, supported by an audiogram, were offered ITS after full discussion.

Three patients in this cohort presented with a ‘dead ear’ and there was minimal improvement in one patient and no response in the other two. While further evidence is needed, it appears important to consider the likely poor prognosis in such cases when discussing treatment. 

One patient who had herpes zoster infection previously proved difficult to anaesthetise. She also developed prolonged dizziness (20 minutes) following ITS. Such post-herpetic hyperesthesia is reported in the literature in other regions of the body11 and is important to anticipate in these patients.

In patients without delayed presentation and/or dead ear, hearing improved in 5/7 (70%); which is slightly higher than for spontaneous resolution.3 One of the two non-respondents noticed the onset of hearing loss (in hospital) while being treated for a vertebral artery aneurysm. 

COVID-19 crisis interrupted hospital elective services. However, a functional audiology service is paramount in timely management of SSNHL and this should be accounted for in resource management planning.

Limitations:
1- Small numbers prevent drawing strong conclusions with regards to efficacy and side effects
2- No formal testing for COVID-19 was done
3- No blood tests were done in the study group 

Conclusion
The prevalence of SSNHL in time of COVID-19 pandemic appears to be higher than that before the pandemic.

Accepting the limitations above, ITS appears to be a safe, feasible and relatively effective method of SSNHL treatment during COVID-19 pandemic. 

Shared decision-making with the patient is central to any intervention, especially with lack of robust evidence.

Feasibility and efficacy of ITS in the post-COVID-19 era, correlation between COVID-19 and SSNHL, outcomes in herpetic and post-herpetic patients, as well as outcomes in patients with ‘dead ear’ are all important areas for future research.
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Table 1: Patient Demographics and Treatment
	Total number of patients
	12

	Age range/average
	32 to 92 years (average 55.2 years)

	Sex
	5 males, 7 females

	Side
	6 Right ear, 6 Left ear

	Patients with concurrent vertigo
	6

	
	
	
	

	
	One injection
	Two injections
	Three injections

	Number of ITS treatments
	7
	4
	1







Table 2: Time from symptom onset to referral and from referral to first treatment
	
	
	
	
	
	
	
	
	
	
	
	
	
	Median

	Time from onset of SSNHL to referral [days]
	82
	14
	1
	0
	21
	2
	3
	4
	0
	8
	7
	4
	4

	Time from referral to start of steroid therapy [days]
	1
	1
	0
	0
	0
	0
	0
	0
	4
	2
	1
	1
	0.5










Figure 1: Pre- and post-treatment thresholds with a 3 months delayed presentation

Orange arrows indicate non-measurable response after ITS




Figure 2: Pre- and post-treatment thresholds with a 3 weeks delayed presentation





Figure 3: Pre- and post-treatment thresholds with a 2 weeks delayed presentation

Blue arrows indicate non-measurable response before ITS and orange arrows indicate non-measurable response after ITS





























Figure 4. Hearing thresholds in the remaining [non-delayed presentation] patients
In audiograms (F) and (I), there was no measurable thresholds both before and after 
[image: ]

 Air conduction hearing levels before and after ITS

Before ITS (Right ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	45	65	65	75	80	75	After ITS (Right ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	55	70	80	90	95	100	
dB




Air conduction hearing levels before and after ITS

Before ITS (Right ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	70	75	70	60	50	70	After ITS (Right ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	55	65	65	65	50	40	
dB




Air conduction hearing levels before and after ITS

Before ITS (Left ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	100	115	120	120	120	95	After ITS (Left ear)	0.25 KHz	0.5 KHz	1 KHz	2 KHz	4KHz	8 KHz	90	100	120	120	120	100	
dB
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