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[Abstract] Objective To explore the change of serum sex hormones and 25-hydroxycholecalciferol
[25-(OH)-Ds] level in postmenopausal female patients with benign paroxysmal positional vertigo (BPPV).
Methods Electrochemiluminescence (ECL) assay was employed to detect the serum levels of estradiol (E»),
progesterone, luteinizing hormone (LH), follicle stimulating hormone (FSH), and 25-(OH)-Ds in 63 female
postmenopausal BPPV patients with age 50-80 years from September 1, 2015 to February 1, 2017.
Spearman rank correlation analysis was used to analyze the relation between age and E,, E, and 25-(OH)-Ds.
Univariate and multivariate stepwise Logistic regression analysis were used to screen the risk factors for
BPPV. Results The serum levels of E, [15.67 (10.96, 22.15) pg/ml| and 25-(OH)-D; [(24.24 £ 1.05) ng/ml]
in BPPV group were lower than those in control group [E.: 31.78 (25.60, 39.50) pg/ml, 25-(OH)-Ds: (27.62 +
0.76) ng/ml|, and the differences were statistically significant (Z =-6.768, P =0.000; ¢t =-2.605, P =0.010).
There was no significant difference on progesterone, LH and FSH between 2 groups. Correlation analysis
showed there was no relation between E, and 25-(OH)-D; levels in both groups. There was a negative
correlation between age and E, in control group (r.=-0.263, P =0.038), but no correlation in BPPV group.
Multivariate Logistic regression analysis showed decreased serum E, and 25-(OH)-D; levels maybe the risk
factors for postmenopausal female BPPV patients. Conclusions E, and 25 - (OH) - D; deficiency are
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independent risk factors for BPPV in postmenopausal female patients.
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Table 1.

Comparison of general data between control group and BPPV group

o A L o6 ey e Pl
Age [case (%)] 0.157  0.924 | Dix-Hallpike test [case (%)]

50- 25 (39.68) 23 (36.51) LP (+) = 23(36.51) — =
60- 26 (41.27) 28 (44.44) RP (+) = 26 (41.27)  — =
70-80 12 (19.05) 12 (19.05) Roll test [case (%)]

BMI [M (P, Prs), kg/m’]  22.86 (21.58,24.48) 22.19 (21.04,24.70) - 1.181 0.238 LH (+) = 7(L11) — =
Hypertension [case (%)] 34 (53.97) 32 (50.79) 0.127 0721 RH (+) = 7(1L11) — =
Diabetes [case (%)] 23 (36.51) 24 (38.10) 0.034 0.854

& 3RH, right horizontal semicircular canal, T 7K 2 R A

—, not available, TLH## ; +, positive, FHPE . Mann-Whitney U test for comparison of BMI, and x* test for comparison of age, hypertension and
diabetes. BPPV, benign paroxysmal positional vertigo, R £ Ff & ¥ £ ¥ ¥k 1% % ; BMI, body mass index, < T 48 ¥ ; LP, left posterior
semicircular canal, Z2 M J5 22 B4 ; RP, right posterior semicircular canal, 77 flll 5 2 BL4 s LH, left horizontal semicircular canal, 72 fil] 7K 3F-2f B

Fz2 BPPV Y5 XFHEA] 370 1 v 1 P 3 A 25-(0H) -Ds K P 1) H 4

Table 2. Comparison of serum sex hormones and 25-(OH)-D; levels between control group and BPPV group
@ N E, Progesterone LH . FSH . 25-(0OH)-D;
[M (P, Pss), pg/ml] [M (P, Pss), ng/ml]  [M (Pas, Prs), x 107 U/ml]  [M (P, Pss), x 107 U/ml] (s, ng/ml)
Control 63 31.78 (25.60, 39.50) 0.56 (0.26, 0.84) 32.23 (21.21, 37.29) 64.34 (42.52, 80.12) 27.62+0.76
BPPV 63 15.67 (10.96, 22.15) 0.56 (0.31, 0.84) 23.45 (20.03, 34.58) 58.84 (51.60, 86.39) 24.24 +1.05
Z ort value -6.768 -0.573 -1.603 -0.642 -2.605
P value 0.000 0.566 0.109 0.521 0.010

W13 % 525-(0H)-Ds, 25-hydroxycholecalciferol , 25-3 JIH 45 {k i

Two-independent-sample ¢ test for comparison of 25-(OH)-D; and Mann-Whitney U test for comparison of others BPPV, benign paroxysmal
positional vertigo, R 1 B & 14 07 B M BZ %2 5 ., estradiol , i ¥ ; LH, luteinizing hormone, ¥ 1A 4= il % ; FSH, follicle stimulating hormone, {2 I
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Table 3. Variable assignment of risk factors for BPPV

Assignment (score)

Variable

0 1
E. (pg/ml) = 28.00 <28.00
Progesterone (ng/ml) = 0.20 < 0.20
LH (x 107 U/ml) = 39.00 <39.00
FSH (x 107 U/ml) = 80.07 <80.07
25-(0H)-Ds (ng/ml) = 23.76 <23.76

E., estradiol, M . ; LH, luteinizing hormone, B {& /£ i % ; FSH,
follicle stimulating hormone, {2 B ¥l ¥ % ; 25 - (OH) - Ds, 25 -
hydroxycholecalciferol , 25-32 I A5 L . The same for Table 4

Ra R R 0B A G A R D R R R
Logistic [1l 9 43 #r

Table 4. Univariate Logistic regression analysis of risk
factors for BPPV

Variable b SE  Waldx’ P value OR value OR 95%CI

E, 2.750 0.505 29.680 0.000 15.642 5.816-42.068
Progesterone -0.558 0.686  0.663  0.415  0.572 0.149- 2.193
LH 0.462 0.781  0.349  0.555  1.587 0.343- 7.339
FSH 0.709 0.680  1.086 0.297  2.032 0.536- 7.709

25-(OH)-Ds 0.920 0.457 4.055 0.044 2510 1.025- 6.146

RS ORPEMERMEALE MM RN E R KB
1k Logistic [B1H 43 #r

Table 5. Multivariate stepwise Logistic regression
analysis of risk factors for BPPV

Variable b SE  Waldx’ Pvalue ORvalue OR 95%CI
E, 2,622 0487 28975 0.000 13.761 5.279-35.746
25-(OH)-D;  0.888 0.449 3917 0.048 2430 1.009- 5.854
Constant -2.065 0.451 20.936
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