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IMPORTANCE To our knowledge, evidence-based recommendations on the intratympanic
vs systemic administration of corticosteroids for the treatment of idiopathic sudden
sensorineural hearing loss remain unestablished, and contradictory conclusions have been
reported in previous meta-analyses.

OBJECTIVE To compare recovery from idiopathic sudden sensorineural hearing loss based on
systemic, intratympanic, or a combined treatment with corticosteroids as first-line treatment.

DATA SOURCES We adhered to the Preferred Reporting Items for Systematic Reviews and
Meta-analyses guidelines. We searched PubMed, Embase, OvidSP, CINAHL, and Cochrane
Library from January 1, 1966, to July 1, 2018. This study was registered in the International
Prospective Register of Systematic Reviews (CRD42018109314).

STUDY SELECTION We included randomized studies. Included studies must have excluded
identifiable causes. Corticosteroids must have been administered solitarily. We excluded
studies that did not define hearing loss as a minimum 30 dB within 72 hours.

DATA EXTRACTION AND SYNTHESIS We identified 170 titles, of which 56 (32.9%) were eligible
for full-text screening. We independently extracted data. We applied a fixed-effects model to
investigate our objectives.

MAIN OUTCOMES AND MEASURE We aimed to (1) estimate the difference in mean pure tone
average (PTA) gain in decibels from intratympanic treatment vs systemic treatment and
(2) investigate odds ratios for recovery between the different treatment groups.

RESULTS We included 7 eligible studies. A total of 710 patients were allocated to receive either
intratympanic treatment (IT group, 235 [33%]), systemic treatment (ST group; 325 [46%]) or
combined intratympanic and systemic treatment (CB group; 150 [21%]). The PTA was
measured by taking the mean of 4 frequencies: 4 studies measured at 500, 1000, 2000, and
3000 Hz and 3 studies measured at 500, 1000, 2000, and 4000 Hz. The ST group had a
2.01-dB higher PTA gain (95% CI, −5.61 dB to 1.59 dB; P = .96; I2 = 0%) compared with the IT
group and the odds for achieving complete recovery was not significantly different at an odds
ratio of 0.94 (95% CI, 0.61 to 1.44; P = .19; I2 = 34.5%). For the CB group vs the ST group, the
odds ratio was 1.11 (95% CI, 0.68 to 1.82; P = .75; I2 = 0%). The analysis of the CB group vs IT
group comprised only 2 studies.

CONCLUSIONS AND RELEVANCE This study does not suggest that corticosteroid delivered
intratympanically is more beneficial than systemic treatment in the case of moderate to
severe idiopathic sudden sensorineural hearing loss. There were no indications that
combined treatment was associated with improved hearing outcomes compared with
either systemic or intratympanic treatment.
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A sudden sensorineural hearing loss has an identifiable
cause in approximately 10% to 15% of cases. Retroco-
chlear disorders, such as vestibular schwannoma, com-

prise approximately 1%, whereas the remaining identifiable
cases are mostly associated with causes such as Meniére dis-
ease, autoimmune disease, or perilymphatic fistula.1

Idiopathic sudden sensorineural hearing loss (ISSNHL) con-
stitutes up to 90% of cases and is defined by acute hearing loss
developed within 72 hours with a decrease in hearing of at least
30 dB at 3 consecutive frequencies on pure-tone audiometry.2

Idiopathic sudden sensorineural hearing loss is almost exclu-
sively unilateral and typically occurs between ages 43 to 53
years with equal sex distribution. The incidence rate has been
estimated between 5 and 20 per 100 000 person-years but is
most likely underestimated because many who recover quickly
and spontaneously never seek medical attention.1,3,4

A widely used standard treatment of ISSNHL is a tapering
course of oral corticosteroid. This practice is primarily based
on a randomized, double-blind placebo-controlled study from
1980 in which Wilson et al5 demonstrated significant hearing
improvement in 61% of patients treated with oral corticoste-
roid compared with 32% in the placebo group. Intratympanic
treatment (ie, corticosteroid injected directly into the middle
ear) has gained wide popularity because of the theoretical ad-
vantage of an increased drug concentration at the targeted or-
gan and the potential benefit of reduced systemic corticoste-
roid exposure and associated systemic adverse effects.

We aimed to systematically review the current literature
on corticosteroids as first-line treatment of ISSNHL. We iden-
tified randomized trials and sought to meta-analytically
(1) estimate the difference in mean pure tone average (PTA) gain
in dB from intratympanic treatment vs systemic treatment and
(2) investigate odds ratios for recovery between intratym-
panic treatment, systemic treatment, or the combination of the
2 in first-line treatment of ISSNHL.

Methods
This systematic review and meta-analysis adhered to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.6 This study was registered in
the International Prospective Register of Systematic Reviews
(CRD42018109314). This systematic review and meta-
analysis of aggregated, published data did not require approval
from the institutional review board nor the ethical committee
according to Danish law because it used deidentified patient
data.

Study Inclusion
Included studies were randomized studies that must have ex-
cluded identifiable causes of sensorineural hearing loss, such
as vestibular schwannoma or Meniére disease. Corticoste-
roids must have been administered exclusively and not as com-
bination therapy (such as with antiviral medicine or hyper-
baric oxygen therapy). We excluded 1 study that did not apply
the diagnostic criteria of a hearing loss of a minimum 30 dB
within 72 hours.7

Search Strategy and Identification of Eligible Studies
PubMed, Embase, OvidSP, CINAHL, and Cochrane Library were
searched from January 1, 1966, to July 1, 2018, as follows:
“sudden deafness OR ISSNHL OR sudden sensorineural hear-
ing loss OR acute hearing loss” AND “steroid OR corticosteroid
OR dexamethasone OR methylprednisolone” AND “ran-
domised OR randomized.” We restricted the search to random-
ized clinical trials (either placebo controlled or not), system-
atic reviews, and meta-analyses. We imposed no language
restrictions.

The preliminary search identified 170 publications, which
were screened by title or abstract by both authors (C.M. and
T.O.). A total of 56 publications (32.9%) were eligible for full-
text assessment. Subsequently, the abstract of these articles
were jointly read by both authors: in total, 51 studies (91.1%)
were excluded because they violated the inclusion criteria, in-
cluding nonrandomized studies (eg, retrospective reviews and
case reports) and studies investigating combination therapy
with other drugs (eg, antiviral medicine). We screened the ref-
erence lists of systematic reviews and meta-analyses. Two stud-
ies were identified and added (eFigure in the Supplement).

In total, 7 eligible articles were identified and reviewed in-
dependently by both authors. Data of interest were subse-
quently extracted in consensus and compiled, of which the re-
ported PTA gain in dB from baseline to follow-up was included
first. The PTA was measured by taking the mean of 4 frequen-
cies: 4 studies measured at 500, 1000, 2000, and 3000 Hz8-11

and 3 studies measured at 500, 1000, 2000, and 4000 Hz.12-14

The second type of data extracted was the severity of the mean
hearing loss. Based on the baseline mean PTA, data from the
individual studies were allocated accordingly to the Good-
man criteria of hearing loss: mild (26 dB-40 dB), moderate
(41 dB-55 dB), moderate to severe (56 dB-70 dB), severe (71 dB-
90 dB), and profound (≥91 dB). Third, data were included on
the proportion of patients achieving complete recovery as de-
fined within each study and in the different treatment arms.

Data Management
Data were aggregated and allocated according to the differ-
ent treatment arms: patients receiving the intratympanic cor-
ticosteroid (IT group), systemic treatment (ST group); and a

Key Points
Question Is the outcome of first-line treatment of idiopathic
sudden sensorineural hearing loss associated with how the
corticosteroid is administered?

Findings This systematic review and meta-analysis of
7 randomized clinical trials did not find evidence that recovery
from moderate to severe hearing loss was different in patients for
whom corticosteroids were administered intratympanically
vs systemically. It also found no evidence that combining the
2 administration routes improved hearing recovery.

Meaning Future research and guidelines should determine which
patient groups should be allocated to receive what administration
(eg, systemic corticosteroids in elderly patients may be associated
with increased risk of adverse effects, and so these patients should
be treated intratympanically).
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combination of intratympanic and systemic treatment (CB
group). The odds for achieving complete recovery were com-
puted for the IT, ST, and CB groups. Odds ratios were subse-
quently calculated between the groups. An assessment of risk
of bias was performed in accordance with previously estab-
lished Cochrane Collaboration tools.15

Statistical Analysis
The fixed-effect model, assuming that 1 true effect size un-
derlies all included studies in the analysis, was used for effect
size calculation. Heterogeneity was quantified accordingly to
Higgins et al,16 with low, moderate, and high corresponding
to I2 values of 25%, 50%, and 75%.16 We performed the statis-
tical analyses in R-Studio by using the metafor package.17 Sta-
tistical significance was set at P< .05.

Results
We included 7 randomized studies that investigated the effi-
cacy of corticosteroids as first-line treatment of ISSNHL.8-14 In
total, 710 patients were allocated to receive either intratym-
panic treatment (IT group; 235 [33%]), systemic treatment (ST
group; 325 [46%]), or combined intratympanic and systemic
treatment (CB group; 150 [21%]). The follow-up time ranged
from 17 days to 3 months but was not reported in 1 study.11 The
mean time from symptom presentation to treatment initia-
tion ranged between 3.1 to 10.1 days but was not reported in 1
study.13 The mean PTA at the time of diagnosis was equiva-
lent to a severe hearings loss according to Goodman criteria
in five studies9-12,14 and moderate to severe in the remaining
two.8,13 The mean age ranged between 45.9 to 56.9 years
(eTable 1 in the Supplement).

Risk of Bias Assessment
We assessed the risk of bias in each of the included studies.
We present the detailed assessment in eTables 2 and 3 in the

Supplement. The randomization and treatment allocation were
known in all 7 studies (to the key staff and patient), yielding a
high risk of bias in all 7 studies. Further associations with a high
risk of bias were observed in the included studies: first, the al-
location of patients was not concealed in 2 studies9,10; sec-
ond, 1 study allocated patients based on a principle of rota-
tion and alternation8; and finally, 1 study did not report the
length of follow-up.11 Hence, insufficient concealment of ran-
domization and nonmasked personnel and patients are pre-
dominant in the current literature, with the latter affecting all
current publications. Similarly, there were numerous un-
known risks of bias because of insufficient reporting (eTables 2
and 3 in the Supplement).

Intratympanic Treatment vs Systemic Treatment
Five studies investigated the IT group compared with the ST
group,8,10,12-14 composed of a total of 464 patients, of whom
235 (51%) were allocated to the IT group and 229 (49%) to the
ST group. According to the Goodman criteria, 3 studies had a
baseline PTA equivalent to a severe hearing loss,10,12,14 whereas
the remaining 2 were classified as moderate to severe hearing
loss8,13 (Table 18-14). The mean days until treatment initiation
ranged from 3.4 to 10.1 days in the IT group vs 3.1 to 7.1 days
in the ST group. One study did not report days until treat-
ment initiation.13 Follow-up ranged from 17 days to 3 months
(eTable 1 in the Supplement).

Four studies were eligible for analysis of differences in
mean PTA gain.8,12-14 The fixed-effects model estimated no sig-
nificant difference in mean PTA gain between the 2 groups
(−2.01 dB; 95% CI, −5.61 dB to 1.59 dB; P = .96; I2 = 0%; χ2

P = .62). The model indicated no significant heterogeneity
(Figure 18,12-14).

For the IT group, complete recovery was achieved in 56 of
235 patients (24%), and for the ST group, complete recovery
was achieved in 58 of 229 patients (25%) (Table 22,8-14,18).
Figure 28,10,12-14 comprises odds for recovery stratified for base-
line PTA; first, moderate to severe hearing loss, which indi-

Table 1. Patient Characteristics of Intratympanic Treatment vs Systemic Treatment vs Combined Treatment

Study
Pre-IT PTA,a

Mean (SD) IT Dosage

Hearing
Gain IT,
Mean (SD)

Pre-ST PTA,
Mean (SD) ST Dosage

Hearing
Gain ST,
Mean (SD)

Pre-CB PTA,
Mean (SD) CB Dosage

Hearing
Gain CB,
Mean (SD)

Rauch et al14 86.4 (NA) 40 mg × 4b 28.7 (21.6) 86.7 (NA) Prednisolonec 30.2 (21.6) NA NA NA

Hong et al10 77.5 (27.6) 1.5-2 mg × 8 NA 79.9 (23.5) Prednisoloned NA NA NA NA

Swachia
et al13

66.1 (24.2) 40 mg × 4b 18.2 (8.7) 61.0 (22.0) Prednisolonee 14.7 (12.9) NA NA NA

Gundogan
et al9

NA 25 mg × 4b NA 76.3 (272) Prednisolonef 25.7 (19.8) 80.7 (22.8) + IT dosagef 44.0 (21.5)

Tsounis
et al12

81.4 (23.3) 25-37.5 mg × 4b 27.0 (24.3) 81.1 (28.8) Prednisoloneg 29.0 (21.1) 79.1 (25.1) + IT dosageg 29.8 (17.8)

Ahn et al11 NA 1.5-2 mg × 3 NA 70.3 (21.3) Prednisoloneh NA 74.3 (27.8) + IT dosageh NA

Lim et al8 58.9 (31.2) 1.5-2 mg × 4 12.1 (14.6) 57.8 (28.5) Prednisolonei 12.8 (15.4) 56.8 (28.3) + IT dosagei 21.9 (26.2)

Abbreviations: CB, combined treatment; IT, intratympanic treatment group;
NA, not available; PTA, pure tone average; ST, systemic treatment group.
a PTA is calculated as the arithmetic mean of hearing thresholds in decibels at

the stated audiometry frequencies in kilohertz.
b Methylprednisolone and not dexamethasone.
c 19-day taper: 60 mg × 14, 50 mg × 1, 40 mg × 1, 30 mg × 1, 20 mg × 1, and

10 mg × 1.
d 8-day taper: 60 mg × 4, 40 mg × 2, and 20 mg × 2.

e 14-day taper: 1 mg/kg × 10, 0.5 mg/kg × 2, and 0.25 mg/kg × 2.
f 14-day taper: participants received 1 mg/kg and a 10 mg taper every 3 days.
g 17-day taper: 1 mg/kg × 7, 0.5 mg/kg × 3, 32 mg × 4, and 16 mg × 3.
h 14-day taper: participants received 48 mg prednisolone for 9 days, followed

by tapering for 5 days.
i 10-day taper: 60 mg × 5, 40 mg × 2, 20 mg × 2, and 10 mg × 1.
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cated no significant difference, and second, severe hearing loss,
which indicated no significant difference. The heterogeneity
was moderate but not significant.

For the entire cohort comprising all 5 studies, the fixed-
effects model estimate indicated no significant difference be-
tween the 2 groups, with an odds ratio of 0.94 (95% CI, 0.61
to 1.44). The heterogeneity was low and not significant
(I2 = 34.5%; χ2 P = .19; Figure 2).

Combined Treatment vs Systemic Treatment
Four studies investigated the CB vs ST group.8,9,11,12 In total,
the studies comprised 301 patients, of whom 150 (49.8%) were
randomly allocated to the CB group and the remaining 151 pa-
tients (50.2%) randomized to the ST group. The definition of
complete recovery varied between studies and is listed in
Table 2. All studies had a mean PTA at baseline correspond-
ing to severe hearing loss according to Goodman criteria

Figure 1. Mean Hearing Gain in Decibels (dB) From Baseline (Pretreatment) Pure Tone Average (PTA) Compared With PTA at Follow-up
(Between 1 to 3 Months)

–9 93 6
Mean Difference in dB (95% CI)

–3–6 0

Weight,
%Study

Intratympanic
Group

Mean (SD) Total Mean (SD) Total

11.21
45.13

0.20 (0.00 to 24.43)

Systemic
Treatment Group Mean Difference 

(95% CI)

Severe PTA at baseline
Tsounis et al,12 2018
Rauch et al,14 2011

Sum for severe fixed-effects
modela

27 (24.3)
28.7 (21.6)

34
129

29 (21.1)
30.2 (21.6)

35
121

–2.00 (–12.75 to 8.75)
–1.50 (–6.86 to 3.86)

28.68
14.98

100

0.08 (0.00 to 18.33)

Moderate to severe PTA at baseline
Swachia et al,13 2016
Lim et al,8 2013

Sum for moderate to severe
fixed-effects modelb

–2.01 (–5.61 to 1.59)Fixed-effects model for all studiesc

14.7 (12.9)
12.1 (14.6)

20
20

18.2 (8.7)
12.8 (15.4)

22
20

–3.50 (–10.22 to 3.22)
–0.70 (–10.00 to 8.60)

The forest plot illustrates the mean difference, which is the PTA mean gain in dB
of intratympanic therapy subtracted from the PTA mean gain in dB of systemic
therapy. Total indicates the number of patients.
a Q1 = 0.01; P = .93; I2 = 0%.

b Q1 = 0.23; P = .63; I2 = 0%.
c Q3 = 0.30; P = .96; I2 = 0%.

Table 2. Definitions of Recovery Used in the Different Studies and Recovery Rates of Intratympanic vs Systemic vs Combined Treatment

Source Definition of Recovery
Goodman
Criteria

No. of Patients
Complete Recovery, Events/Total Group
Size, No./Total No. (%)

IT ST CB IT Group ST Group CB Group
Rauch et al14 PTA <30 dB: hearing recovery to normal

30 dB to 90 dB: hearing aid range
Severe 129 121 NA 32/129 (25) 25/121 (21) NA

Swachia et al13 From Furuhashi et al18 complete recovery: PTA ≤25dB
Marked recovery: PTA improvement >30 dB
Slight recovery: 10 dB< PTA improvement <30 dB
No recovery: PTA improvement <10 dB

Moderate
to severe

20 22 NA 5/20 (25) 4/22 (18) NA

Hong et al10 Siegel criteria
Complete recovery: final hearing better than 25 dB
Partial recovery: >15 dB gain and final hearing
25-45 dB
Slight improvement: >15 dB gain and final hearing
poorer than 45 dB
No improvement: <15 dB gain and final hearing poorer
than 75 dB

Severe 32 31 NA 10/32 (31) 9/31 (29) NA

Gundogan et al9 Siegel criteria
Complete recovery: final hearing better than 25 dB
Partial recovery: >15 dB gain and final hearing
25-45 dB
Slight improvement: >15 dB gain and final hearing
poorer than 45 dB
No improvement: <15 dB gain and final hearing poorer
than 75 dB

Severe 36 37 NA 10/36 (28) 14/37 (38)

Tsounis et al12 Siegel criteria Severe 34 35 33 6/34 (18) 14/35 (40) 12/33 (36)

Ahn et al11 Siegel criteria Severe 60 60 NA 16/60 (27) 15/60 (25)

Lim et al8 Defined accordingly to the AAO-HNS2

Complete recovery: Within 10 dB of the unaffected PTA
Moderate
to severe

20 20 20 3/20 (15) 6/20 (30) 8/20 (40)

Abbreviations: AAO-HNS, American Academy of Otolaryngology–Head and Neck Surgery; CB, combined treatment; IT, intratympanic treatment group;
NA, not available; PTA, pure tone average; ST, systemic treatment group.
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except for 1 study that corresponded to moderate to severe
hearings loss8 (Table 1). The mean days until treatment initia-
tion ranged between 4.0 to 9.6 days in the CB group and 3.1
and 7.1 days in the ST group. Follow-up ranged from 17 days
to 3 months. One study did not report the duration of
follow-up11 (eTable 1 in the Supplement).

For the CB group, complete recovery was achieved in 49
of 150 patients (33%), and for the ST group, complete recov-
ery was achieved in 46 of 151 patients (30%) (Table 2). The fixed-
effects model estimated no significant difference. The odds

ratio was 1.11 (95% CI, 0.68 to 1.82). The heterogeneity was low
and not significant (I2 = 0%; χ2 P = 0.75) (Figure 3).

Combined Treatment vs Intratympanic Treatment
Two studies investigated the CB group compared with the IT
group,8,12 comprising a total of 107 eligible patients. The CB
group consisted of 53 patients (50%), whereas the IT group con-
sisted of 54 patients (50%). Neither of the 2 studies solitarily
indicated any significant difference between the treatments;
for severe hearing loss, the odds ratio was 2.7 (95% CI, 0.86 to

Figure 2. Odds for Complete Recovery When Treated With Intratympanic Corticosteroids vs Systemic Corticosteroids

0.05 2.720.37
OR (95% CI)

Weight,
%Study

Intratympanic Group

Complete
Not
Complete Total Complete

Not
Complete Total

15.08
16.05
52.71

0.97 (0.60-1.55)

Systemic Treatment Group

OR (95% CI)

Favors
Systemic

Treatment

Favors
Intratympanic
Treatment

Severe PTA at baseline
Tsounis et al,12 2018
Hong et al,10 2009
Rauch et al,14 2011

Sum for severe fixed-effects
modela

6
10
32

34
32
129

14
9
25

21
22
96

35
31
121

0.32 (0.11-0.98)
1.11 (0.38-3.26)
1.27 (0.70-2.30)

7.69
8.47

100

0.81 (0.28-2.37)

Moderate to severe PTA at baseline
Lim et al,8 2013
Swachia et al,13 2016

Sum for moderate to severe
fixed-effects modelb

0.94 (0.61-1.44)Fixed-effects model for all studiesc

3
5

28
22
97

17
15

20
20

6
4

14
18

20
22

0.41 (0.09-1.95)
1.50 (0.34-6.61)

Complete indicates the proportion of patients achieving complete recovery as
defined within the individual study. Not complete indicates the proportion of
patients not achieving complete recovery. Total indicates number of patients in
the study. OR indicates odds ratio; PTA, pure tone average.

a Q2 = 4.63; P = .10; I2 = 56.8%.
b Q1 = 1.39; P = .24; I2 = 28.0%.
c Q4 = 6.11; P = .19; I2 = 34.5%.

Figure 3. Odds for Complete Recovery Between Combined Intratympanics (Dexamethasone or Methylprednisolone) and Systemic Corticosteroids
vs Systemic Corticosteroids

0.15 2.5 5 100.5 1
OR (95% CI)

Weight,
%Study

Combined Treatment Group

Complete
Not
Complete Total Complete

Not
Complete Total

36.05
24.78
25.11

1.05 (0.62-1.79)

Systemic Treatment Group

OR (95% CI)

Favors
Systemic

Treatment

Favors
Combined
Treatment

Severe PTA at baseline
Ahn et al,11 2008
Gundogan et al,9 2013
Tsounis et al,12 2018

Sum for severe fixed-effects
modela

15
14
12

60
37
33

16
10
14

44
26
21

60
36
35

0.92 (0.40-2.08)
1.58 (0.59-4.24)
0.86 (0.32-2.28)

14.06

100

1.56 (0.42-5.76)

Moderate to severe PTA at baseline
Lim et al,8 2013

Sum for moderate to severe
fixed-effects modelb

1.11 (0.68-1.82)Fixed-effects model for all studiesc

8

45
23
21

12 20 6 14 20 1.56 (0.42-5.76)

Complete indicates the proportion of patients achieving complete recovery as
defined within the individual study. Not complete indicates the proportion of
patients not achieving complete recovery. Total indicates number of patients in
the study. OR indicates odds ratio; PTA, pure tone average.

a Q2 = 0.93; P = .63; I2 = 0%.
b Q0 = 0; P > .99; I2 = 0%.
c Q3 = 1.23; P = .75; I2 = 0%.

Intratympanic vs Systemic Corticosteroids in First-line Treatment of Idiopathic Sudden Sensorineural Hearing Loss Original Investigation Research

jamaotolaryngology.com (Reprinted) JAMA Otolaryngology–Head & Neck Surgery May 2020 Volume 146, Number 5 425

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Mexico | Access Provided by JAMA  User  on 11/13/2020

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2020.0047?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2020.0047
http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2020.0047


8.27), and for the moderate to severe hearing loss, the odds ra-
tio was 3.78 (95% CI, 0.83 to 17.25) (eFigure in the Supple-
ment).

Discussion
This meta-analysis did not indicate any differences in hear-
ing outcomes for intratympanic vs systemic corticosteroids in
a first-line treatment of ISSNHL equivalent of a moderate to
severe hearing loss. This was derived from several observa-
tions: first, there was no mean difference in average PTA gain
between the IT and ST groups based on 4 studies, 8,12-14 and
second, there was no difference in the odds for recovery be-
tween the IT and ST groups based on 5 studies.8,10,12-14

Comparison With Existing Literature
In the investigation of the IT group vs the ST group, a meta-
analysis applied a random-effects model to estimate a non-
significant mean difference between the 2 groups.19 We were
surprised to learn that specific data apparently used from 2 of
the included studies did not appear in the original articles.7,20

Further, the meta-analysis included Kosyakov et al,21 who
report baseline PTA characteristics as a mean (SD) 41.0
(12.87) dB and 37.1(16.67) dB, respectively. This indicates that
an unknown proportion of the included patients are not con-
fined within the ISSNHL-definitory criteria of a minimum
30-dB hearing loss.21

Another meta-analysis applied a fixed-effects model to es-
timate the effect sizes of the IT and ST group.22 The mean dif-
ference in dB was reported significantly as 3.42 dB (95% CI,
0.17-6.67 dB; I2 = 37%; P = .04) in favor for the IT group. How-
ever, we are concerned of the validity of these results. We ob-
served that data from the Kosyakov et al19 were included and
used equivalently to the beforementioned meta-analysis. Simi-
larly, the meta-analysis included results from the Battaglia et al7

study; however, this specific study defined ISSNHL as a hear-
ing loss of a minimum of 20 dB and not 30 dB. The meta-
analysis stated to have included randomized trials exclu-
sively. Therefore, we were surprised to learn that the included
study of Filipo et al23 was clearly stated as nonrandomized.
These observations might highlight some perspectives as to
why findings remain contradictory and evidence-based
recommendations have not yet been established.

One randomized study concluded that patients in the CB
group had a significantly higher likelihood of hearing recov-
ery compared with the ST group.7 However, in addition to de-
fining ISSNHL as a hearing loss of a minimum 20 dB, the mean
days to treatment was 4 days in the CB group vs 11 days in in
the ST group. Acknowledging time-to-treatment initiation as
an important prognostic parameter, this baseline discrep-
ancy is highly associated with treatment outcomes and could
explain the results.24

Five randomized trials met the inclusion criteria but were
not included for analysis.7,20,25-27 First, the previously men-
tioned study from Battaglia et al7 defined ISSNHL as a hear-
ing loss of a minimum 20 dB. This conflicts with the interna-
tional consensus that ISSNHL is defined as a hearing loss of

minimum 30 dB. Hence, this implies heterogeneity and we con-
sequently excluded the article.

Further, none of the remaining 4 studies reported the PTA
mean gain in dB ± the standard deviation. Three of the four
studies defined complete recovery as a gain of a minimum 10
dB in PTA,20,25,26 whereas the remaining defined complete re-
covery as a gain of a minimum 15 dB.27 Thus, recovery rates
were not graduated but dichotomous in association with
whether complete recovery was achieved. Consequently, if we
included the 4 studies in this meta-analysis, we would have
had to define a gain of 10 dB as criteria for achieving com-
plete recovery. Therefore, we included studies with gradu-
ated recovery exclusively.

Association With Future Clinical Practice and Research
The International Consensus (ICON) on treating sudden sen-
sorineural hearing loss is a product of a panel discussion at the
International Federation of Otorhinolaryngological Societies
2017 ENT World Congress. The ICON Study agreed that the
main limitations present in the current literature are associ-
ated with the wide heterogeneity, which characterizes the ini-
tial hearing deficit and the amount of hearing recovery. Sys-
temic steroids are considered as the current standard care;
however, the evidence is debatable. The ICON Study pro-
poses that the number of participants for future studies should
be restricted to moderate to profound levels of hearing loss to
improve the comparability.28 This meta-analysis qualita-
tively adds to this consensus.

Strengths and Limitations
One major strength of meta-analyses of randomized studies
is the reduced risk of bias. However, in general, the included
studies did not provide a placebo: patients allocated to re-
ceive oral treatment should concomitantly be given intratym-
panic placebo (and vice versa). When a placebo was not ad-
ministered, randomization was not masked to the personnel
nor the patient. Thus, we associated all included studies with
a high risk of bias on masking and it cannot be denied that the
presented results were biased. We encountered other limita-
tions too: first, the individual studies applied different guide-
lines in evaluating hearing recovery. Complete recovery was
defined as a final PTA of at least 25 dB in 3 studies,10,12,13 at least
30 dB in 1 study14 and, finally, as a PTA within 10 dB from the
unaffected ear in 1 study.8 The definitions of complete recov-
ery were fairly comparable and similar; however, we could not
adjust for the heterogeneity implied within the use of differ-
ent assessment schemes, nor the difference in baseline prog-
nostic factors,29 including (1) time to treatment onset, (2) age
at baseline, and (3) PTA at baseline. We observed that the mean
time to treatment onset varied no more than 7 days between
the studies (ST group range, 3.1-7.1 days; IT group, 3.4-10.1 days;
CB group, 4.0-9.6 days). We could not quantify the associa-
tion of this difference with the results, but it has been esti-
mated that the treatment window is between 2 to 4 weeks from
the onset of symptoms.24,30 As the maximum duration be-
tween the presentation of symptoms to treatment was 10.1
days, we do not consider this aspect a limitation of signifi-
cance. We observed that the mean age range at the time of
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symptom presentation ranged between 45.9 to 56.9 years.
Older age is often described as a prognostic factor,24,31 al-
though older age is not defined. Typically, the age described
is presented as categories in the literature (eg, 20-29, 30-39)
exclusively and is not treated as a continuous covariate. Thus,
it is difficult to assess whether the presented mean ages of the
included studies has inherent bias; however, we have ob-
served that the older ages described in literature comprise the
age categories 70 to 79 years and 80 to 89years.24,31 There-
fore, we do not consider the varying mean ages as a limita-
tion of significance, as we do not consider the age interval of
45.9 to 56.9 years to be older ages nor is presbycusis a rel-
evant parameter for patients in this age interval. Finally, we
do not consider the different PTA at baseline a limitation of sig-
nificance, as we allocated studies accordingly to mean PTA at
baseline and performed our analyses based on the stratifica-
tion according to Goodman criteria.32 We observed that
follow-up in the included studies ranged from 17 days to 3
months. We cannot adjust for the inherent heterogeneity of
varying follow-up and this must be considered a limitation for

arriving at concise recommendations. Finally, there is the ef-
fect of applying different corticosteroids. There is also an
emerging question on whether differences in hearing out-
comes exist between dexamethasone vs methylpredniso-
lone. The literature is sparse concerning this question, but it
has been reported that no difference exists between the 2 drugs
in association with intratympanic administration.33 Based on
this, we do not intuitively consider the application of differ-
ent corticosteroids to be a significant limitation; however,
future randomized or noninferiority trials should settle this
question.

Conclusions
We evaluated by meta-analysis the association between dif-
ferent administration routes of corticosteroids as first-line treat-
ment of 710 patients with a diagnosis of ISSNHL. There was
no difference in therapeutic outcomes between the IT, ST, and
CB groups for patients with moderate to severe hearing loss.
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