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Background and Objectives The plasma stress-related hormonal [cortisol, growth hor-
mone, prolactin, antidiuretic hormone (ADH), adrenocorticotropic hormone (ACTH)] levels have
been reported to be elevated in sudden sensorineural hearing loss (SSNHL) patients. However,
little is known regarding the mechanisms related with the elevation of stress-related hormonal
levels in SSNHL. Therefore, we measured the level of plasma stress-related hormones in SSNHL
patients and in normal persons to demonstrate the association between the stress-related hor-
mones and SSNHL.
Subjects and Method  Stress-related hormonal levels were measured from 68 patients who
were diagnosed with SSNHL. These values were compared with the stress-related hormonal
levels of 24 healthy control subjects.
Results The plasma ADH levels was significantly higher in SSNHL group compared with
that in their normal control group, as shown by their respective values, 4.46 [95% confidence
interval (CI): 3.80—5.24 pg/mL] and 3.05 (95% CI: 2.34—3.98 pg/mL). The values for plasma
cortisol, growth hormone, and ACTH levels whose values were 2.07 (95% CI: 1.65—2.61 ug/L),
0.20 (95% CT: 0.14—0.29 ug/L), and 12.79 (95% CI: 11.16—14.66 pg/mL), respectively, were
significantly lower in the SSNHL group than those in the normal control group whose values
were 7.86 (95% CI: 5.33—5.24 ug/L), 0.61 (95% CI: 0.36—1.04 pg/L), 18.48 (95% CI: 14.99—
22.78 pg/mL), respectively. But there was no significant difference in prolactin between the
two groups.
Conclusion This study demonstrates a possible role of stress-related hormones in the patho-
genesis of SSNHL. However, only ADH level was higher than the control group. Furthermore,
ACTH, growth hormone and cortisol levels were lower than the control groups. This means
ADH, growth hormone, cortisol, ACTH levels are related with SSNHL. However, the impact
of this hormone on the inner ear and endolymph homeostasis is still unknown. Further investi-
gation is necessary to identify the action mechanism of these hormones in the inner ear.
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Table 1. General characteristics of SSNHL and control groups

Demographic SSNHL group Control group p-value*

Number of patients 68 24
Age (years) 52.13+13.87 43.96+17.32 0.023
Sex, male 39 (57.4%) 11 (45.8%) 0.330

Values are number of patients (%) or mean+SD unless otherwise
indicated. xp-values are calculated by Student’s t-test or Pear-
son chi-square test as appropriate. SSNHL: sudden sensorineural
hearing loss
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Fig. 1. Results of serologic test for the stress hormone in SSNHL
and control groups. Abnormal ratio of stress hormone was 44.1%
(30/68) in SSNHL group and abnormal ratio was 12.5% (3/24) in
control group (p=0.006 by chi-square test). Abnormal stress hor-
mone indicates that the hormone level is higher than the reference
value. SSNHL: sudden sensorineural hearing loss.

Table 3. Stress hormone values for the SSNHL and control groups
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Table 2. Abnormal stress hormone between SSNHL and control
groups

SSN(:I;fé)oup Con(fr:ciIQ%OUp vl
Cortisol (ug/L) 0(0%) 0(0%) -

H (ug/L) 00 %) 00 %) -
Prolactin (ug/L) 14 (20.6%) 2 (8.3%) 0.222
ADH (pg/L) 19 (27.9%) 2 (8.3%) 0.049
ACTH (pg/L) 0(0%) 00 %)

Values are number of patients (%). xp-values by Pearson chi-
square test or Fisher's exact test as appropriate. SSNHL: sud-
den sensorineural hearing loss

Crude analysis

Age and sex adjusted analysis

SSNHL group Control group p-value* SSNHL group Control group p-value'
Cortisol (ug/L) 2.10(1.67-2.67) 7.38 (5.18-10.53) <0.001 2.07 (1.65-2.61) 7.86 (5.33-11.59) <0.001
GH (ug/L) 0.21 (0.14-0.30) 0.60 (0.42-0.85) <0.001 0.20 (0.14-0.29) 0.61 (0.36—1.04) 0.001
Prolactin (ug/L)  8.97 (7.18-11.21) 9.38 (8.14-10.81) 0.815 9.13(7.48-11.14) 9.35 (6.70-13.07) 0.903
ADH (pg/L) 4.42 (3.74-5.23) 3.13(2.56-3.84) 0.025 4.46 (3.80—5.24) 3.05 (2.34-3.98) 0.019
ACTH (pg/L) 13.21 (11.52-15.16)  17.97 (14.45-22.26) 0.017 12.79 (11.16—14.66)  18.48 (14.99-22.78) 0.005

Values are presented geometric mean (95% confidence interval) and geometric LS mean (95% confidence interval). #p-value by
Student's t-test using the log-transformed values. tp-value by ANCOVA using the log-transformed values. SSNHL: sudden sensori-
neural hearing loss, GH: growth hormone, ADH: antidiuretic hormone, ACTH: adrenocorticotropic hormone
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Table 4. Differences in average cortisol, growth hormone, prolactin, ADH, ACTH between A and B groups

A group (n=34) B group (n=34) p-value*
Cortisol (ug/L) 2.09 (1.50-2.92) 2.12 (1.49-3.02) 0.956
GH (ug/L) 0.19 (0.12-0.32) 0.22 (0.12-0.39) 0.701
Prolactin (ug/L) 7.62 (5.66—10.26) 10.51 (7.49-14.73) 0.152
ADH (pg/L) 4.22 (3.19-5.59) 4.62 (3.76-5.67) 0.596
ACTH (pg/L) 12.70 (10.38—15.54) 13.73 (11.26—16.76) 0.572

Values are presented geometric mean (95% confidence interval). #p-value by Student’s t-test using the log-transformed values.
A group: blood test was performed within 3 days, B group: blood test was performed after 4 days of disease onset, GH: growth
hormone, ADH: antidiuretic hormone, ACTH: adrenocorticotropic hormone
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