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Abstract: Objective  To observe the clinical efficacy and safety of
retroauricular injection of dexamethasone sodium phosphate injection in
Methods

the treatment of sudden deafness. Patients with sudden
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deafness were divided into control group and treatment group according to actual treatment method. Both groups were
given conventional treatment ( neurotrophy and microcirculation improvement) according to guidelines. The control
group received additional intravenous drip of methylprednisolone sodium succinate (80 mg once daily for 4 d, reduced
to 40 mg for 4 d, then further reduced to 20 mg for 2 d). The treatment group was given retroauricular injection of
dexamethasone (5 mg every other day) in addition to the control group’s regimen. Both groups were treated for 10 d.
The efficacy, metabolomic differences, hearing recovery status, hemorheological indexes, and immune function indexes
were compared between the two groups. Meanwhile, the safety was evaluated. Results 38 cases and 42 cases were
included in the control group and the treatment group, respectively. After treatment, the effective rates in the treatment
group and the control group were 80.95% (34 cases/42 cases) and 57.89% (22 cases/38 cases) , with statistically
significant difference (P <0.05). There were significant increases in 11 metabolites and significant decreases in 18
metabolites before treatment for sudden deafness. The four metabolites showing the most significant increases were
ascorbic acid, tauroursodeoxycholic acid, D — pantothenic acid, and glucaric acid. The most significantly decreased
metabolites were lysophosphatidylethanolamine and vanillic acid. After treatment, patients with sudden deafness in the
effective group showed significant increases in 37 metabolites and significant decreases in 8 metabolites compared to the
ineffective group. The three metabolites showing the most significant increases were L — leucine, undecanoylcarnitine,
and lauroylcarnitine, while the three with the most notable decreases were L — histidine, 2 — pyridylacetic acid, and
D - pantothenic acid. After treatment, hearing thresholds under 0. 5, kHz in the control group and the treatment group
were (49.82 +7.03) and (43.69 £5.38) dB, respectively; hearing thresholds under 1. 0 kHz were (58. 14 £7.39)
and (46.33 £6.25) dB, respectively; hearing thresholds under 2. 0 kHz were (60.05 £8.23) and (49.51 +5.30)
dB, respectively; hearing thresholds under 4. 0 kHz were (62.29 +8. 14) and (51.36 £5.87) dB, respectively, with
statistically significant differences between two groups ( P <0.05). After treatment, superoxide dismutase ( SOD)
L',

, with statistically significant

levels in the control group and the treatment group were (94.65 + 14.06) and (99.72 +13.56) g -
malondialdehyde ( MDA) levels were (4.36 £0.51) and (3.94 +0.40) wmol - L~'
differences between groups (P <0.05). After treatment, plasma viscosity in the control group and the treatment group
was (2.12 £0.30) and (1.55 +0.26) mPa -
— shear viscosity was (10. 13 £1.60) and (9.06 £1.19) mPa -
(5.33 +£0.31) mPa - s, with statistically significant differences between groups (P <0.05). After treatment, CD3 "
in the control group and the treatment group was 57.76 +4.70 and 63.52 £5.46; CD4" was 33.29 +3.38 and
37.42 £3.68; CD4*/CD8 " was 1.43 £0.22 and 1.70 +0. 30; immunoglobulin (Ig) G levels were (12.16 +1.12)
and (10.23 +0.93) g - L™"; IgA levels were (2.36 +0.23) and (2. 11 £0.15) g - L™", with statistically significant

differences between groups (all P <0.05). No significant adverse reactions occurred in either group during the

s; erythrocyte aggregation index was 3. 38 0. 30 and 2. 97 £0. 19; low
s; high — shear viscosity was (5.96 +0.39) and

treatment. Conclusion Retroauricular injection of dexamethasone sodium phosphate injection is markedly effective in
the treatment of sudden deafness, and it has advantages in improving metabolomic differences, hemorheology and
immune function.
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Table 1 Comparison of general information in two groups

Control group Treatment group

ftem (n=38) (n=42)
Age(year,x £5) 43.61 £6.94 44.03 +£7.22
Gender( M/F) 18/20 19/23
Affected ear(left ear/right ear) 31/7 33/9
Body mass index(kg - m~2,x+s) 23.61 £2.05 23.86 +2.21
Heart rate(time + min "' ,x +s) 78.65 £6.49 79.17 £8.13
Blood pressure( mmHg,x +s)
Systolic blood pressure 116.98 £9. 86 117.34 £10. 33
Diastolic blood pressure 80. 61 £6.59 81.07 +6.28
Course of disease(day,x +s) 3.94 +£0.91 4.11 £0. 84
Degree of hearing loss ( mild/mod- 18/14/6 19/15/8
erate/severe )
Type of acoustic curve (low — fre-
quency descending type/high — fre- 4/6/22/6 S/7/24/6

quency descending type/flat type/
total deafness)

Control group: On the basis of conventional treatment, methylprednisolone
sodium succinate 80 mg was administered intravenously once a day for 4 con-
secutive days, then reduced to 40 mg. After another 4 days, it was reduced
to 20 mg; Treatment group: Retroauricular injection of dexamethasone on
the basis of conventional treatment, 5 mg each time, with an injection every

other day.
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Table 2  Comparison of metabolite contents between healthy individuals and patients with sudden deafness before treatment

Metabolite HMDB Formula VIP Fold Change”
Ascorbic acid HMDB0000044 C6H806 1.02 0.32"
Taurodeoxycholic acid HMDB0000896 C26H45N06S 1.50 0.40"
D - Pantothenic acid HMDB0000210 COH17NO5 1.17 0.46"
Glucaric acid HMDB0000663 CO6H1008 1.37 0.46" "
Butyric acid HMDB0000039 C4H802 1.46 0.51"
Taurocholic acid HMDB0000036 C26H45N07S 1. 15 0.52"*
Adenine HMDB0000034 C5H5N5 1.23 0.53"*
LysoPI(20:4) HMDB0061690 C29H49012P 1. 14 0.57*
L — Methionine HMDB0000696 C5HI1NO2S 1.09 0.61""
L — Asparagine HMDB0000168 C4H8N203 1.12 0.65"
Hexanoylcarnitine HMDB0000756 C13H25N04 1.70 0.72"*
Stearoylethanolamide HMDBO0013078 C20H41NO2 1.05 1.26"
Tetradecadienoylcarnitine HMDB0240756 C21H37NO4 1.31 1.30"
Lactic acid HMDB0000190 C3H603 1. 14 .31
Azelaic acid HMDBO0000784 COH1604 1.30 1.347
LysoPI(18:1) HMDB0061693 C27H51012P 1.11 1.37°*
MG(18:3) HMDB0011570 C21H3604 1.37 1.38"
Sphingosine HMDB0000252 C18H37NO2 1.29 1.427
Creatinine HMDB0000562 C4H7N30 1. 14 1.47**
Phthalic acid HMDB0002107 C8H604 1.39 1.53"
Taurine HMDB0000251 C2H7NO3S 1.36 1.58"
Dehydroisoandrosterone sulfate HMDB0001032 C19H2805S 1. 86 1.59"
LysoPE(18:1) HMDBO0011506 C23H46NO7P 1.40 L.72*"
Pyridine HMDB0000926 C5H5N 1.49 .76
LysoPS(18:1) HMDB0240603 C24H46NO9P 1.53 1.81"
Cortisone HMDB0002802 C21H2805 2.00 1.86"
LysoPE(18:0) HMDBO0011130 C23H48NO7P 1.72 1.90"*
Vanillic acid HMDB0000484 C8H804 2.21 2.00" "
LysoPE(20:5) HMDBO0011519 C25H42NO7P 2.76 4.14"*

VIP: Variable importance in projection; #: Healthy individuals/patients with sudden deafness before treatment; Compared with healthy people, * P <0.05,

**P<0.01
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Table 3 Comparison of the content of metabolites between the effective group and the ineffective group after the treatment for sudden deafness
Metabolite HMDB Formula  Fold Change® Metabolite HMDB Formula  Fold Change®
L — Histidine HMDB0000177 C6HON302 0.24"~ Nicotinamide HMDBO0001406 C6H6N20 1.45*
2 — Pyridylacetic acid HMDB0060722 C7H7NO2 0.26" Palmitoleic acid HMDB0003229 C16H3002 1.48*
D - Pantothenic acid HMDB0000210 COHI7NO5 0.33* Palmitoylcarnitine HMDB0000222 C23H45N04  1.50*
Glycocholic acid HMDB0000138 C26H43N0O6  0.47* Oleic acid HMDB0000207 C18H3402 1.51°
Glucaric acid HMDBO0000663 C6H1008 0.55° LysoPE(24:6) HMDBO0011529 C29H48NO7P  1.54*
Glutamic acid HMDB000014 C5H9NO4  0.57~ Stearoylethanolamide HMDB0013078 C20H41NO2  1.55**
Uridine HMDB0000296 COHI2N206 0.72* Stearic acid HMDBO0000827 C18H3602 1.55*
Tetradecanedioic acid HMDB0000872 Cl4H2604 0.75* Oleoylcarnitine HMDBO0005065 C25H47NO4  1.70*
LysoPE(20:2) HMDBO0011513 C25H48NO7P 1.21°* LysoPA(22:6) HMDBO0114755 C25H3907P  1.72*
Dibutyl phthalate HMDB0033244 Cl6H2204 1.22* Adrenic acid HMDB0002226 C22H3602 1.73*
LysoPC(18:0) HMDB0010384 C26H54NO7P 1.22* Sphingosine HMDB0000252 CI8H37NO2 1.73%*
LysoPE(18:0) HMDBO0011130  C23H48NO7P 1.23* Heptanoylcarnitine HMDBO0013238 CI4H27NO4  1.87*
LysoPC(18:1) HMDB0010385 C26H52NO7P 1.25* MG(18:3) HMDBO0011570 C21H3604 1.87""
LysoPC(20:5) HMDB0010397 C28H48NO7P 1.25* Docosahexanoic acid HMDB0244316 C22H3202 2.04"
Hexadecadienoic acid HMDB0302694 Cl6H2802  1.26* Tetradecadiencarnitine HMDBO0013331 C21H37NO4  2.09*
LysoPA(16:0) HMDB0007853 CI9H3907P 1.27°* Creatinine HMDB0000562 C4HTN30 2.18*
LysoPC(18:2) HMDB0010386 C26H50NO7P 1.28* Tetradecenoylcarnitine HMDB0258884 C21H39NO4 2.18*
LysoPC(16:0) HMDB0010382 C24H50NO7P 1.30* Progesterone HMDBO0001830 C21H3002 2.19*
Palmitic acid HMDB0000220 C16H3202 1.37* Eicosenoic acid HMDB0002231 C20H3802  2.43*
Phytosphingosine HMDBO0004610 CI8H39NO3 1.39** Dodecenoylcarnitine HMDBO0251567 CI9H35N04  2.63*
LysoPA(18:2) HMDBO0007856 C21H3907P 1.40* Undecanoylcarnitine HMDBO0013321 CI8H35N04 2.85*
LysoPI(18:1) HMDBO0061693 C27H51012P 1.40°* L - Leucine HMDB0000687 CO6HI3NO2 4.98"
LysoPC(22:6) HMDBO0010404 C30H50NO7P 1.44*

#. Effective group/ineffective group after treatment of sudden deafness; Compared with ineffective group, * P <0.05, * * P <0.01

R4 2 HBFEMFPIEIR LR (2 £5)

Table 4 Comparison of serum metabolic indicators in two groups (% *s)

Control group(n =38) Treatment group(n =42)

frem Before treatment After treatment Before treatment After treatment
apo — o(mmol - L™") 0.24 +0. 06 0.22 £0.05 0.23 £0. 04 0.22 +0.02
LDL(mmol - L™") 2.79 +£0.59 2.71 £0.55 2.74 +0.53 2.72 +0.46
apo — A(mmol - L) 1.30 £0.27 1.22 £0.24 1.29 £0.30 1.24 £0.22
HDL(mmol - L™1) 1.33 +0.28 1.27 £0.23 1.31 £0.20 1.26 £0. 15
SOD(pg - L71) 75.88 £13.32 94. 65 £ 14. 06* 76.13 £12.94 99.72 £13.56**
MDA (pumol - 1.°") 5.76 £0. 61 4.36 +0.51" 5.90 £0.55 3.94 £0.40%"

LDL: Low density lipoprotein; HDL: High density lipoprotein; SOD: Superoxide dismutase; MDA : Malondialdehyde ; Compared with the control group at the

same time, * P <0.05; Compared with before treatment in the same group, *P <0. 05.

&S 2HBHWHREHEIHE (2 £5,dB)

Table 5 Comparison of hearing levels in two groups (x %)

Control group(n =38) Treatment group(n =42)

frem Before treatment After treatment Before treatment After treatment
0.5 kHz(dB) 64.35+7.16 49.82 +7.03*% 65.53 +7.62 43.69 +£5.38%*
1.0 kHz(dB) 69.98 +8.49 58.14 £7.39% 71.10 £7.73 46.33 £6.25%*
2.0 kHz(dB) 72.60 +8. 04 60. 05 £8. 23* 73.36 +7.28 49.51 +5.30%*
4.0 kHz(dB) 77.41 £8.55 62.29 +8. 14* 77.96 £8.25 51.36 5. 87"
Compared with the control group, * P <0.05; Compared with before treatment in the same group, *P <0. 05.
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Table 6 Comparison of hemorheological indexes in two groups(x £s)

PLS — DA score plot of metabolomic ion patterns between patients with sudden deafness and healthy controls

Ttem

Control group(n =38)

Treatment group(n =42)

Before treatment

After treatment

Before treatment

After treatment

Plasma viscosity (mPa - s) 2.66 +0. 31 2.12 £0.30* 2.63 £0.40 1.55£0.26**
Erythrocyte aggregation index 4.99 £0.29 3.38 £0.30% 4.90 £0. 33 2.97 £0.19**
Low — shear viscosity(mPa - s) 11.91 +2.36 10. 13 +1. 60* 11.13 £2.02 9.06 +1.19 **
Hematokrit 44,99 £1.20 43.26 +1.23* 45.23 £1.06 42.87 +0.93*
High — shear viscosity(mPa - s) 6.41 £0.44 5.96 £0.39* 6.44 +0.40 5.33£0.31**
Compared with control group, * P <0.05; Compared with before treatment in the same group, *P <0. 05.

RT 2HBFRIENREA L (x £5)

Table 7 Comparison of immune function in two groups(x +s)

Item

Control group(n =38)

Treatment group(n =42)

Before treatment

After treatment

Before treatment

After treatment

Cellular immunity
cD3*
CD4*
CD4*/CD8*

Humoral immunity

IsG(g- L™")
IgM(g-L™")
IgA(g - L71)

53.84 £4.22
27.05 £2.59
1.11 £0. 16

13.91 £1.33
1.30 +0. 31
2.79 +0.25

57.76 +4.70"
33.29 +3. 38"
1.43 +0.22*

12.16 1. 12*
1.26 +0.35
2.36 0. 23"

54.11 4. 06
27.39 £2.31
1.06 £0. 18

14.12 £1.24
1.28 £0.33
2.85£0.20

63.52 +5.46%*
37.42 +3.68"*
1.70 £0.30%*

10.23 +0.93**
1.25 0. 30
2.11 £0. 15**

IgG: Immunoglobulin G; IgM :

fore treatment, *P <0. 05.

Immunoglobulin M; IgA : Immunoglobulin A ; Compared with the Control group, * P <0.05; Compared with the same group be-
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Control group Treatment group

Item

(n=38) (n=42)
Cured 2(5.26) 6(14.29)
Markedly effective 8(21.05) 15(35.71)
Effective 12(31.58) 13(30.95)
Ineffective 16(42.11) 8(19.05)
Total effective rate 22(57.89) 34(80.95) "
Compared with control group, * P <0.05
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