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Benefits of Delayed Steroid Combination Treatment
more than Two Weeks after Onset in Sudden Hearing Loss

Min woo Kim, MD, Myung Ho Jin, MD, Jun Yong Choi, MD and Min Young Kwak, MD

Department of Otorhinolaryngology-Head and Neck Surgery, Eulji Medical Center,
Eulji University School of Medicine, Daejeon, Korea

— ABSTRACT -

Objectives. We evaluated hearing recovery rates in sudden sensorineural hearing loss (SSNHL) according to a de-
lay from onset to treatment. Materials and Methods: 281 subjects with SSNHL, who received steroid combination
treatment as an initial treatment, were included in this study. We divided the patients into groups of the delay from
onset to treatment: <48 hours, <7 days, <14 days, <21 days, <30 days, and 31-60 days groups. Results: Complete
recovery (CR) rates were 21.2% in <48 hours group, 25.3% in <7 days group, and 7.9% in <14 days group. The
CR was not found in groups with treatment delayed group after 14 days. The CR rate in <14 days group had 0.019-
fold (95% CI: 0.051-0.769) decreased odds than the <48 hours group. Meaningful hearing recovery (MR) rates
were 36.9%-47.1% in groups that received treatment within 14 days, and those of 17.7%-21.1% were observed in
groups with a delay between 14 and 30 days. Of patients with treatment delays more than 31 days, hearing recovery
of any type was not found. The MR rate in <30 days group had 0.234-folds decreased odds than <48 hours group
(95% CI 0.061-0.906). Conclusions: Hearing recovery rates according to the delay of initial steroid treatment in
SSNHL patients were identified. Clinicians can provide patients with information for hearing outcomes of delayed
initiation of steroid treatment. Shared information facilitates better making decision with regard to their treatment
plan. (J Clinical Otolaryngol 2021;32:212-220)
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Table 1. Hearing recovery according to the American Academy of Otolaryngology-Head and Neck surgery (AAO-

HNS) in 2019
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Table 2. Clinical characteristics of the patients

48 hours 7 days 14 days 21 days 30 days 50 days i
(113) (87) (38) (19 (17) @) i

Age (Years) 52.5+15.8 53.715.3 52.6£17.0 52.5£12.0 49.7+14.3 52.1£14.0 0.957
Sex (M:F) 63:50 50:37 20:18 14:5 11:6 6:1 0.085
A(‘C'L?LC)*ed ear 48:65 44:43 14:24 9:10 512 52 0.962
Duration from

onset to 1.240.7 4.6%1.4 11.0£2.4 17.3+2.3 27.024.1 47.245.2 <0.001*

tfreatment
PTA (dB) 82.2428.8 75.1426.5 76.6£24.2 75.4424.1 52.0435.8%  49.3%37.4* <0.001*
WRS (%) 28.4+38.4 28.5+37.4 30.7435.9 36.1433.5  52.9+36.6%  69.1442.8* 0.019*
Vertigo 38 (33.6%)  23(26.4%) 11 (28.9%) 5(26.3%) 4(25.0%) 0( 0.0%) 0.119
DM 26 (23.0%) 14(16.1%) 8 (21.1%) 0( 0.0%) 0( 0.0%) 3 (42.9%) 0.139
HTN 24 (21.2%) 18(20.7%) 13 (34.2%) 2 (10.5%) 2 (12.5%) 2 (28.6%) 0.868
HL type (LF HL) 4 ( 3.5%) 2( 2.3%) 1(2.6%) 0( 0.0%) 0( 0.0%) 1(14.3%) 0.859
p&sé'm‘ 60.8+26.8 50.5+30.7 63.0425.1 66.8£22.0 55.6+31.7 52.5+38.5 0.064
post-WRS (%) 49.8+37.0 58.641.6 47.6%37.8 43.5£31.6 57.2438.9 61.7+41.4 0.417

p-value: ANOVA analysis on age, PTA, and WRS. Linear by Linear association for a statistical analysis on
categorical variables (sex, affected ear, presence of vertigo, tinnitus, HL type, DM, and HTN). *p<0.05. R: right,
L: left, PTA: pure tfone audiometry, WRS: word recognition scores, DM: diabetes Mellitus, HTN: hypertension, HL:

hearing loss, LF: low frequency, Post: posttreatment.

o}, shAYE 30 1EI 50 IFOlA A= A PTAS
WRS A7t folskA =4 vebstt,

AAO-HNS &5 (Table Dell et 217 & g ©
A& Hrhskait. 2 F&(complete recovery, CR)
S 48NTF TFNA] 21.2%, 7L TFolA] 25.3%% LIE}
o 149 IFE 19%E Hloh(Fig. 1. &% A4
T 14Uo] A A&7 AR B & b S| EE AR
2 At 9v] Q= AP FJE-E(meaningful hearing
recovery, MR; CR+PRI1+PR2) 48A|7F 1&0lA
41.6%47/113), 74 Z1EolA 471%41/87), 144 150
Al 36.9%(14/38), 214 1504 21.1%4/19), 309 T4
oA 177%G/1N 2 YebgthFig, 1), ¥ AlozR
g Y ol Ad S5 od FERY Y 35
T U] gkt BEo] ER] gAY do] ofstE
Z85-(NR+Worse)= 48A17F 5ol A= 274%((31/113),
7Y IFolA= 287%025/8N= ERl=glen, 144 1
S22 473%(18/38), 21Y9 15L 737%(14/19), 304 1
22 82.3%((14/17) &2 SHol=|gich,

W ARE 7Y oW A&7F AFHE TE(8AIRE

L

215

IFI 7Y 18-S A%, 7] PTA 94, AA€3,
Tl WS S iAste] 38 9] Alo]AR A
gt 2L 159 ¢d 3EELS 34.2%, U] U=
3 EE2 47.7%= Yebdth(Fig. 2). "AE o] 1&9
A FEES o A 255 Hsl F5HA =5k
3252 02 XA 150 vjE #7
d A5 AYstar sAHCRE 9

<
04
>‘_>tl_:
e
1
lav}
H
>
<
°
©

A% oy 3% g = 5 9k
20152 RSt A2 Ad 7)7ke] Ao 4T

TLE2 4817 1ol HlEl 0,234H] 2]
©218](95% C.1. 0.061-0.906)2 W& o] gl He
3 EES HTHTable 3). &4 3EE(CR)-Z 48A1%F
a5 B8 149 28] 0.1984]12] 2=H](95% C.1.



J Clinical Otolaryngol 2021;32:212-220

BCR EPR1 OPR2 OPR3 @NR OWorse
Z.7 74 2.0
105
17.6
248 26.4 28.6
- 44.7
o\°
2
o
g‘ 31 24.1 63.2
>
g 64.7
= 15.8
£
5 714
b
53
79
79
<48hours <7days <14days <21days <30days 31-50days

Fig. 1. Hearing recovery rates in the groups by duration from onset to tfreatment. CR: complete recovery, PR1: par-
fial recovery (SSNHL ears to hearing levels that are in the serviceable range, an improvement of 10 dB in pure tone
thresholds an improvement in WRS of 10%), PR2: partial recovery (non-serviceable hearing returns to serviceable
hearing), PR3: partial recovery (SSNHL ears to hearing levels that are in the non-serviceable range, an improvement
of 10 dB in pure fone thresholds an improvement in WRS of 10%), NR: no recovery. SSNHL, sudden sensorineural hear-

ing loss.
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Fig. 2. Comparison of complete recovery (CR) and meaningful recover (MR, CR+PR1+PR2) rates between propen-
sity score-matched group and each of the groups. We matched 38 pairs of cases from the <48 hours and <7 days
groups by propensity score matching to minimize bassline differences (pre-PTA threshold, age, dizziness, and DM).
MR, meaningful hearing recovery; PTA: pure tone audiometry. * p<0.05.

Table 3. Multivariate logistic regression for evaluating the association with a meaningful hearing recovery

Exp (B) p-value 95% Cl

Oral duration 48 hrs group 1

7 days group 1.112 0.722 0.618-2.001

14 days group 0.725 0.423 0.331-1.591

21 days group 0.315 0.058 0.095-1.038

30 days group 0.234 0.035* 0.061-0.906
Pre-PTA 40 dB 1

41-60 dB 1.628 0.318 0.625-4.239

61-80 dB 1.007 0.988 0.423-2.395

>81 dB 0.534 0.137 0.233-1.221

95% Cl: confidence interval, Adjusted for age, vertigo, and DM, Hosmer and Lemeshow test, p=0.104. PTA: pure
tone audiometry. * p<0.05.
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Table 4. Multivariate logistic regression for evaluating the association with a complete hearing recovery

Exp (B) p-value 95% ClI

Oral duration 48 hrs group 1

7 days group 1.130 0.744 0.514-2.360

14 days group 0.198 0.019* 0.051-0.769
Pre-PTA 40 dB 1

41-60 dB 1.226 0.715 0.410-3.673

61-80 dB 0.218 0.004* 0.077-0.618

>81 dB 0.138 <0.001* 0.049-0.385

95% ClI: confidence interval, Adjusted for age, vertigo, and DM, Hosmer and Lemeshow test, p=0.204. PTA: pure
tfone audiometry. * p<0.05.

Table 5. Hearing recovery according fo the starting tfreatment from onset

Author (years)

Patient number

Recovery criteria

Duration from onset to tfreatment:

treatment hearing recovery (%)
Byl (1984)" - n=225 - Normal return: <25 dB - 0-7 d: 56% (Normal & complete)
- Steroid alone - Complete return ->30 d: 27% (Normal & complete)
: <10 dB of opposite ear
Zadeh et al. -n=51 - Recovery: return of half the -0-3d:75%
(2003)? - Steroid alone difference, between the 4-7 d: 67%
affected and unaffected ear
Nosrati- - n=208 - Large improvement (LI) -0 d: 30%, 72%, 30%

Zarenoe et al.

(2007)”

Cvorovic¢ et al.

(2008)”

Lee et al.
(2014)"

Bulgurcu et al.
(2018)""

Xie et al.
(2019)"?

- Steroid alone

- n=541
<7d (451)
>7.d (90)

- Steroid alone

- N=289
<7 d (242
>7 d (47)

- Steroid alone

-n=154
0-3d (61)
4-7 d (60)
8-15d (24)
15-30d (9)

- Combination steroid

-n=129
- Steroid alone

:>30 dB of gain

- Significant recovery: <30 dB

-CR: <25dB
- PR: gain (=215 dB) and 25-45 dB
- SR: gain (215 dB) and >45 dB

-CR: <25dB
- PR: 10-42 dB of gain
-NR: <10 dB of gain

- Improved hearing
1215 dB of gain or <26 dB

-7 d: 23%, 58%, 20%

-30 d: 23%, 17%, 4%

Ll rates for low, mid, and high
frequency, respectively.

- <24 N:56%
- <7d:60%
- >7.d: 40%

- <3 d:73.8% (CR+PR+SR)
< 4-7 d:82.7%
->7 d: <30%

-0-3d: 13% (CR), 18% (PR)
- 4-7 d: 16% (CR), 18% (PR)
-8-15d: 2% (CR), 7% (PR)

- 15-30 d: 0% (CR), 2% (PR)

- <10d: 31/46 (67.3%)
<21 d: 4/13 (30.7%)
<30 d: 1/4 (25.0%)
30 d: 19/35 (54.2%)

d: days, h: hours, diff: difference, LI: large improvement, CR: complete recovery, PR: partial recovery, SR: slight

recovery.
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