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Abstract

The primary care physician’s role in recognizing sudden sensorineural hearing
(SSNHL) loss and delivering initial treatment is critical in the management of the
syndrome. This role involves recognizing its clinical symptoms, distinguishing
it from conductive hearing loss with the Weber tuning fork or the Rauch hum
test, and urgent administration of high dose oral corticosteroids. Diagnosis
and treatment should not be delayed for audiometric testing or referral to
otolaryngology. This paper provides an update on the initial evaluation and
treatment of this syndrome based on the literature and clinical guideline
recommendations.
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Introduction

Sudden sensorineural hearing loss (SSNHL) is a syndrome that
develops rapidly with hearing loss progressing within 72 hours.
Itis considered to be an otologic emergency requiring immediate
recognition and treatment,'* and can occur at any age, but most
commonly affects patients 65 years and older,’ with an annual
incidence of 5-27 per 100,000 or 4,000-66,000 new cases in the
United States per year.*# It presents a variety of diagnostic and
therapeutic challenges due to the following: idiopathic etiology
in 71% of cases with viral, vascular, tumorigenic, and autoim-
mune as known causes;!® anatomic location in the inner ear
limiting access for basic science study, and clinical evaluation
and intervention; presentation with common and non-specific
symptoms such as a stuffy ear resulting in delayed recognition
and treatment;'** high spontaneous recovery rates up to 65%;°
and inconsistency in using objective data to define both SSNHL’
and treatment success.?

The clinical practice guideline for SSNHL recommends that
clinicians may offer systemic corticosteroids as initial therapy as
an option, and intratympanic (IT) steroid infiltration for salvage
therapy as a recommendation, based on reviews of randomized
control trials with a balance between benefit and harm.* In clini-
cal practice, oral steroid therapy is the mainstay of therapy, and
IT steroid infiltration being utilized by an increasing number
of otolaryngologists. Some are using IT for salvage therapy as

recommended,*® while others are using IT as combined treat-
ment with oral therapy,'®!! or as singular treatment when oral
therapy is contraindicated or not preferred.'>!?

Recognizing & Diagnosing SSNHL

Clinical features of SSNHL include unilateral rapid hearing
loss or hearing loss upon awakening, a normal ear examina-
tion, and associated clinical symptoms of a stuffy or full ear,
tinnitus, and vertigo.'? It is occasionally associated with otitis
media. Evaluation of a patient includes taking a history of
inciting events such as upper respiratory infection or trauma,
degree of hearing loss, laterality, rapidity or chronicity, as well
as associated symptoms. The sensation of a stuffy or full ear
should notdissuade the examining physician that the underlying
diagnosis could be SSNHL.

Diagnosis of SSNHL requires distinguishing it from conduc-
tive hearing loss. Tuning fork evaluations provide a reliable
method to acutely assess the degree and type of hearing loss.?
Air Conduction and the Weber test using the 512 Hz tuning
fork can be used to help distinguish between sensorineural and
conductive loss. The air conduction test involves alternating the
512 Hz tuning fork between the good and bad ears, and assess-
ing hearing between 1-10. Ask the patient, “If the good ear is
a 10, what is the bad ear?”” Responses of 8 or higher generally
indicate a conductive loss, and should be correlated with the
clinical examination for the etiology of the acute conductive
loss such as tympanic membrane rupture, hemotympanum,
or otitis media. Responses of 7 and below are more likely to
indicate SSNHL.

The type of loss is diagnosed with the Weber Test, that
involves placing the tuning fork in the center of the patient’s
forehead, top of the head, bridge of the nose, or upper central
incisors (with a rubber glove over the handle). In conductive
hearing loss, the sound will be heard in the affected ear; in
sensorineural loss the sound will be heard in the normal ear. If
a tuning fork is not available, conduct the Rauch Test.> Have
the patient hum in a low pitch. In conductive hearing loss the
hum will be heard in the affected ear; in sensorineural loss
the hum will be heard in the normal ear. Test this on yourself
by humming and then occluding one ear, and the hum will be
heard in the occluded ear with the conductive loss. The Rinne
Test is used to assess the degree of conductive loss, and is not
useful in assessing SSNHL.
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After sensorineural hearing loss has been confirmed by tuning
fork tests, an audiogram should be obtained as soon as possible,
or will be obtained by the otolaryngologist. Treatment with
steroids should not be delayed while waiting for an audiogram
or referral.

Initial Treatment of SSNHL

High dose oral steroids are recommended and should be given
as soon as possible, with best improvement during the first two
weeks, but treatment should be continued up to 6 weeks, with
little chance for success beyond this time.* When faced with
the option to undergo steroid therapy for SSNHL or risk the
devastating consequences of permanent severe hearing loss,
the vast majority of patients and clinicians opt to proceed with
treatment, balancing benefit with the potential harm of steroids.
Comparable 14-day courses of prednisone or dexamethasone (7-
day high dose, 7-day taper) are provided in Table 1.* Commonly
prescribed methylprednisolone dose packs are inadequate for
therapy because of lower dosing and shorter length of treatment.

Side-effects of steroid therapy should be considered and moni-
tored while under therapy. Some complications of short-term
steroid therapy include exacerbation of glaucoma, increased co-
agulability and intravascular thrombosis,avascular hip necrosis,
and insomnia.'* Relative contraindications to systemic steroid
use include breast feeding, Cushing’s syndrome, diverticulitis,
peptic ulcer disease and bleeding ulcers, diabetes, heart failure,
myasthenia gravis, osteoporosis, psychosis, renal disease, and
ulcerative colitis.!*!5 Use of proton-pump inhibitors or H2
antagonists should be considered in selected cases to reduce
gastrointestinal upset; sleep medication may be used to treat
insomnia.

Comparison of prednisone and dexamethasone shows that
dexamethasone has a higher biological half-life and greater
anti-inflammatory properties than prednisone atdrug-equivalent
doses (Table 2) #1416

The increased anti-inflammatory properties of dexamethasone
may provide advantages for viral and autoimmune etiologies of
sudden hearing loss. However, murine cochlear models indicate
that both prednisone and dexamethasone upregulate both cyto-
kine and ion hemostasis genes, while prednisone had a greater
impact on ion hemostasis.!” Therefore, the mineralocorticoid
effect of prednisone might have benefits. Other studies indicate
three fold up- or down-regulation by dexamethasone of certain
genes, with some possible protective effects on the inner ear.'®
Underlying genetics of the patient may also impact treatment,
with SSNHL carriers of macrophage migration inhibitory factor
173-C alleles having improved responses to steroid therapy, as
opposed to non-carriers.'

IT steroid therapy is being increasingly utilized to treat
SSNHL. Studies indicate equal efficacy compared to systemic
steroids.'? In support of clinical studies showing efficacy, one
novel study evaluated non-SSNHL patients undergoing co-
chlear implantation. Steroids were given preoperatively via
IT or intravenous routes, and perilymph of the inner ear was
sampled at the time of implant insertion. There was a higher

and Dexamethasone

Table 1. Equivalent Dosage Regimen for Prednisone

Prednisone

Disp: 20 mg tabs, # 30; sig: 60 mg (3 tabs) po once daily x 7
days; 40mg (2 tabs) x 3 days; 20 mg (1 tab) x 2 days; 10 mg
(1/2 tab) x 2 days.

Dexamethasone

Disp: 2 mg tabs, #50; sig: 10 mg (5 tabs) po once daily x 7 days; 6
mg (3 tabs) x 3 days; 4 mg (2 tabs) x 2 days; 2 mg (1 tab) x 2 days

Table 2. Comparison of Prednisone and Dexamethasone
Pharmacokinetics'®

Drug - equivalent

Prednisone - 5 mg

Dexamethasone - 0.75

dosage mg
Plasma half life 1 hour 1.8-3.5 hours
Biological half life 18-36 hours 36-54 hours

Metabolism

Metabolized toliver by pred-
nisolone (active compound)

Metabolized by liver to
inactive metabolites

Glucocorticoid —
Mineralocorticoid effects

Potency relative to Hydro-
cortisone (Al 1/MC 1):
Anti-Inflammatory 4
Mineralocorticoid 0.8

Potency relative to Hydro-
cortisone (Al 1/MC 1):
Anti-Inflammatory 30
Mineralocorticoid 0

Mechanism of action

Inhibits phospholipase A2,
IL-2, histamine release

Inhibits phospholipase A2,
IL-2, histamine release

level of intracochlear dexamethasone with IT infiltration versus
intravenous administration.”® As expected, lower plasma levels
were also detected in the IT group, implying reduced systemic
side effects. National specialty guidelines recommend IT in-
filtration for salvage following failure of oral therapy,* but an
increasing number of providers are maximizing therapy with
combined therapy,'® or using IT alone when systemic steroids
are contraindicated. The clinic procedure is low risk and well-
tolerated by the patient. Three infiltrations are provided over
a 1-3 week period, and dexamethasone 24 mg/ml is emerging
as the preferred unit dose.!

Prognosis

About two-thirds of patients with SSNHL will experience full or
partial recovery.”” Recovery varies with severity at presentation,
and those with mild hearing loss usually achieve full recovery.
Spontaneous improvement or full recovery is rarely seen in
those with severe to profound hearing loss.*

Conclusion

Primary care physicians can play a significant role in timely
diagnosis of SSNHL and treatment with oral steroid therapy
followed by urgent referral to otolaryngology for potential IT
infiltration. Prompt recognition of SSNHL with the Weber tun-
ing fork test or the Rauch hum test will lead to early diagnosis
and initiation of oral steroid therapy.

Conflicts of Interest
None of the authors identify a conflict of interest.

HAWAI'l JOURNAL OF MEDICINE & PUBLIC HEALTH, JUNE 2016, VOL 75, NO 6 (PROOF)

173



Authors’ Affiliation:
- John A. Burns School of Medicine, University of Hawai'i, Honolulu, HI

Correspondence to:
Lawrence Burgess MD; 651 llalo St., Ste 212, Honolulu HI 96813;
Email: Iburgess@hawaii.edu

References

1.

10.

1.

Stew BT, Fishpool SJC, Williams H. Sudden Sensorineural hearing loss. Br J Hosp Med.
2012;73(2):86-89.

Rauch, SD. Idiopathic sudden sensorineural hearing loss. N Engl J Med. 2008;359(8):833-40.
Alexander TH, Harris JP. Incidence of sudden sensorineural hearing loss. Otol Neurotol.
2013;34(9):1586-9.

Stachler RJ, Chandrasekhar SS, Archer SM, et al. American Academy of Otolaryngology-Head
and Neck Surgery. Clinical practice guideline: sudden hearing loss. Otolaryngol Head Neck
Surg. 2012 Mar;146(3Suppl):S1-35. doi: 10.1177/0194599812436449.

Chau JK, Lin JR, Atashband S, Irvine RA, Westerberg BD. Systematic review of the evidence for
the etiology of adult sudden sensorineural hearing loss. Laryngoscope. 2010 May;120(5):1011-
21. doi: 10.1002/lary.20873.

Mattox DE, Simmons FB. Natural history of sudden sensorineural hearing loss. Ann Otol Rhinol
Laryngol. 1977;86(4 Pt 1):463-80.

Conlin AE, Pares LS. Treatment of sudden sensorineural hearing loss: . A systematic review.
Arch Otolaryngol Head Neck Surg. 2007;133(6):573-81.

Conlin AE, Pames LS. Treatment of sudden sensorineural hearing loss: II. A Meta-analysis.
Arch Otolaryngol Head Neck Surg. 2007;133(6):582-6.

Haynes DS, O'Malley M, Cohen S, etal. Intratympanic dexamethasone for sudden sensorineural
hearing loss after failure of systemic therapy. Laryngoscope. 2007 Jan;117(1):3-15.

Battaglia A, Burchette R, Cueva R. Combination therapy (intratympanic dexamethasone +
high-dose prednisone taper) for the treatment of idiopathic sudden sensorineural hearing loss.
Otol Neurotol. 2008 Jun;29(4):453-60. doi:10.1097/MAO.0b013e318168da7a.

Arastou S, Tajedini A, Borghei P. Combined intratympanic and systemic steroid therapy for
poor-prognosis sudden sensorineural hearing loss. Iran J Otorhinolaryngol. 2013;25(70):23-8.

20.

21.

22.

. Rauch SD, Halpin CF, Antonelli PJ, etal. Oral vsintratympanic corticosteroid therapy for idiopathic

sudden sensorineural hearing loss: a randomized trial. JAMA. 2011 May 25;305(20):2071-9.
doi: 10.1001/jama.2011.679.

. Labatut T, Daza MJ, Alonso A. Intratympanic steroids as primary initial treatment of idiopathic

sudden sensorineural hearing loss. The Hospital Universitario Ramén y Cajal experience and
review of the literature. Eur Arch Otorhinolaryngol. 2013 Nov;270(11):2823-32. doi: 10.1007/
500405-012-2306-y.

. Gold Standard. Prednisone. In: ClinicalKey. Atlanta, GA: Elsevier. c2015. https://www.clinicalkey.

com/#!/content/drug_monograph/6-s2.0-505. Accessed September 13, 2015.

. Saag KG, Furst DE. Major Side Effects of Systemic Glucocorticoids. UptoDate. http://www.

uptodate.com/contents/major-side-effects-of-systemic-glucocorticoids. Updated July 9. 2014.
Accessed September 14, 2015.

. Gold Standard. Dexamethasone. In: ClinicalKey. Atlanta, GA: Elsevier. c2015. https://www.

clinicalkey.com/#!/content/6-s2.0-174. Accessed September 13, 2015.

. MacArthur C,Hausman F, Kempton B, Trune DR. Intratympanic Steroid Treatments May Improve

Hearing via lon Homeostasis Alterations and Not Immune Suppression. Otol Neurotol. 2015
Jul;36(6):1089-95. doi: 10.1097/MAO.0000000000000725.

. Maeda Y, Fukushima K, Hirai M, et al. Microarray analysis of the effect of dexametha-

sone on murine cochlear explants. Acta Otolaryngol. 2010 Dec;130(12):1329-34. doi:
10.3109/00016489.2010.498836.

. Yazdani N, Kakavand Hamidi A, Ghazavi H, et al. Association between Macrophage Migra-

tion Inhibitory Factor Gene Variation and Response to Glucocorticoid Treatment in Sudden
Sensorineural Hearing Loss. Audiol Neurootol. 2015 Oct 2;20(6):376-382.

Bird PA, Murray DP, Zhang M, Begg EJ. Intratympanic versus intravenous delivery of dexa-
methasone and dexamethasone sodium phosphate to cochlear perilymph. Otol Neurotol. 2011
Aug;32(6):933-6. doi:10.1097/MAO.0b013e3182255933.

Alexander TH, Harris JP, Nguyen QT, Vorasubin N. Dose Effect of Intratympanic Dexamethasone
for Idiopathic Sudden Sensorineural Hearing Loss: 24 mg/mL Is Superior to 10 mg/mL. Otol
Neurotol. 2015 Sep;36(8):1321-7. doi: 10.1097/MAO.0000000000000834.

Wen YH, Chen PR, Wu HP. Prognostic factors of profound idiopathic sudden sensorineural
hearing loss. Eur Arch Otorhinolaryngol. 2014 Jun;271(6):1423-9. doi: 10.1007/s00405-013-
2593-y.

HAWAI'l JOURNAL OF MEDICINE & PUBLIC HEALTH, JUNE 2016, VOL 75, NO 6 (PROOF)

174





