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Weks . 20254F4 140 FHBER: 20254F5H7H; KA HM: 20254F514H

wm B

HE: 217 % B ELLEE1E (polycystic ovary syndrome, PCOS) B4 & 25- 2 44 RD/KF 5R B &
fE (metabolic syndrome, MS) FIAH L RXTMSIIHITHFIE . J7vk: HELEHIN2023F9H 2024459/ F
EREMREWEE _—EREREE, fFEANERERPCOSEE 1614, R MF25-FREERDKFES
RFEEBRT H(n = 40). BtZH(n = 96)HAGRZH(n = 25), WEFEBERIGKRER, HB=HEE
RO . IS =B K s R R 2 A I B R K S MSHE S HE AR . S LogisticE AR 4 L iE 25-52
HAERDKFEEMSHIAEAEM . LURER < 10%MEMLiE25-F 44 EDAEPCOS B T iFEMSHIE I,
FRFREE PN IR AR AR . 4558 MiE25-F4E4 KD E R Z HMS B ZE(75.0%) &&= T8t
ZH(15.6%)IAERZ 4 (0.0%), ZRBLIHER X (P=0.000). IiiE25-F4:4ED (OR=0.006,95%
CI 0.001~0.045, P = 0.000) X Ifi i&E #4445 (OR = 0.231, 95% CI 0.084~0.635, P = 0.004)/ZPCOS &
HREMSHETHER, HBREHRB(OR=3.619,95% CI1.433~9.141, P = 0.007)ZPCOSHH K EMSH)
BRI E . FEPCOSHEE t N F MiB25-54:4: ED (<32.25 nmol/L)FIiHFMSHI B F % H91.11%, HBHZE
H73.91%. &il: KIE25-F4EAERDKFER G INPCOSEE & FHMSK XK, MiE25-F4E4E KD
MSEF RIFHPITHIE.
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Abstract

Objective: To analyze the correlation between serum 25-hydroxyvitamin D level and metabolic syn-
drome (MS) in patients with polycystic ovary syndrome (PCOS) and its screening value for MS. Meth-
ods: A total of 161 patients with PCOS who met the inclusion criteria and were admitted to the Sec-
ond Affiliated Hospital of Chongqing Medical University from September 2023 to September 2024
were enrolled. According to the degree of serum 25-hydroxyvitamin D deficiency, they were divided
into severe deficiency group (n = 40), deficiency group (n = 96) and non-deficiency group (n = 25).
Clinical data of all patients were collected and waist circumference, triglyceride and high density
lipoprotein cholesterol were compared among the three groups. Logistic regression model was es-
tablished to analyze the correlation between serum 25-hydroxyvitamin D level and MS. A missed
diagnosis rate of <10% was used to determine the cut-off value of serum 25-hydroxyvitamin D for
MS screening in patients with PCOS. Confounding matrix evaluation of screening efficacy of serum
25-hydroxyvitamin D for PCOS with MS. Results: Prevalence of MS in severe serum 25-hydroxyvita-
min D deficiency group (75.0%) significantly higher than the deficiency group (15.6%) and non-
deficiency group (0.0%), statistically significant difference(P = 0.000); Serum 25-hydroxyvitamin D
(OR = 0.006, 95% CI 0.001~0.045, P = 0.000) and serum luteinizing hormone (OR = 0.231, 95% CI
0.084~0.635, P = 0.004) was a protective factor for MS in PCOS patients, body mass index(OR = 3.619,
95% CI 1.433~9.141, P = 0.007) was a risk factor for MS in PCOS patients. The recall rate and accu-
racy rate of MS screening in PCOS patients using serum 25-hydroxyvitamin D cut-off value of 32.25
nmol/L were 91.11% and 73.91%, respectively. Conclusion: Low serum 25-hydroxyvitamin D levels
may increase the risk of MS in PCOS patients, and serum 25-hydroxyvitamin D may be of some
screening value for MS.
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1. 53|

Z BE N H LA 1iE (polycystic ovary syndrome, PCOS) & # UL I AE 5 N 43 WA s, 3 B & s 3 Lot
) PCOS %N 7.8% [1]. PCOS Ml RAFAE I 24 H &M KB HZ . mlERER IR R, B
MOPERZ R, AR RS RIRGT. SR MAE AU 5 2] 30%~40%[K] PCOS B KA L&
fiE(metabolic syndrome, MS) [3]. MS @& —ZH IR AL MBE R L I v DAR IR e AR e 1D I
PREREAE[4]. MS BRI HA K A2 2 BROWE PRI B Co L5 0 1 URS 38 I 5] (6]« BRTitE, 7RG IR 2T il fE v,
PPl PCOS B~ B &I MS T EE,

R (ZHEIVHLEAMESIE NI E R IR [7], @1 PCOS BEFFELLT 5 WM 3 Wi, izl
PCOS &3 MS: (1) JERAEMEER] >85cem); (2) HH=HEE >1.69 mmol/L; (3) % EHRE A AHME I <
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1.0 mmol/L; (4) IfiLJE >130/85mmHg; (5) %M IMHE 6.1~7.0 mmol/L, FI(Ek)% A ¥H G 5 2 /N ifn 2 74
HiHE 7.8~11.1 mmol/L. KA RTIAFRUESET MS 75 Hih I U0 S R 46 W 7 i, 3500 BB S 4084 T 101 AR o8 48 Wi
&% (oral glucose tolerance test, OGTT). [Alith, FHWIME. HHHIRELE PCOS 3 h WA MS (bR
Y, BT EE ARG G, AR R A

SCHRARIE, 67%~85%1) PCOS 3 KAEYEEZR D SZAE(8]. 442 FK D & —F AR IR ME4E
Az, HaE PR 25-(OH)D3 slid 5 4L 2 D SRR R ai &, RN B I IR 107 46 #0285 R A RN,
RSN 5 2 (A RO R TS A R A ) AR T A P e e R AR o k. EFUR BN, i 25-FR4EAE
Z D /KPS MS IR ZEHAHK[9]. —ITGYN 4164 5] LA NI HTHE 1 A BB 70 R DL I 25-F24E4: % D
< 18 ng/mL A1 18 ng/mL < 25-# 44 & D <23 ng/mL 5 25-F24E2E 2 D >34 ng/mL 4k MS )R,
[ 48 75 (OR = 1.41, 95% CI 1.02~1.95; OR = 1.74, 95% CI 1.28~2.37) [10]. 7£—TBENLN IR, 4EE R
D B2 B E/IERE PCOS B R T R & LSS S, IR 44 K D S A 7857 3 M H G, 1k
HPEE ML H =lE . SRR AR L R E K1) 5 BRTIR, AN MG 25-FR 4R
# D {£ PCOS &3 F 4157 MS.

AHFFBEEIRTT PCOS B MG 25-24EE 2 D /K5 MS A, S RES/E PCOS B3 R
F LG 25-F2 484 R D RYID & MS.

2. MRMREHARSGZE
2.1. HER

BTN 2023 £F 9 ~2024 £F 9 JEE KRR MR S —ERBEARH 1122 1) PCOS &
. PCOS MWk IE R IR e[ 12], FFE AT 3 TP IAERT 2 T (1) M HROnAn(E)LHEIR: (2)
eI IIAE A () FL A e AR URE (R I PR SR B, W2 B A (3) A 4o O SR 2 R R
FL G AR > 10 mL, F(EOHEFR—VIH EEAE 2~9 mm BO0EE > 12 4. FERRS R s H
GRREAG H AR, e R AL ERRIGAE . FEIRER G AL W RERGR MR . LR IOAE . FUIR AR
WS PINPRAE: SRR 18~40 . HERRAR#E: (1) i& 3 AWM AT Rezm4EE R D AR BEAEAC
W MRS RIEBEOK R4, Q) BAMEL. B il WRIBREERERREE: 3) BE
KL KR 1 RUBE IR B e BV BOGE R . A T ER AR B R
A ALHE .

2.2. ARGZE

2.2.1. ARYE

MEREERCE R S BB 2T I R SR T 8l (1) —MIRARRAE: 4R, Brm 1A
. OMEEL BRI, TR ERAL EEL Q) M 25-R4EER Dy (3) MEACAHERS: AR
B HEIRE TS 2 NI IR BE ;. (4) AeUEAR: Hu =85, S% g E A EE R . S EEEE.
HENGE AR (5) VEBGRIEs: WRMEEGRIEE, S0, RN AR . RS akER, ¥
WA SR SRR M R AR, LR

2.2.2. [ 25-24%4 R D BRZHIETRER 574

S 2018 FERATMN (4EEZR D LAWK FHIERY [13], MR4E fiE 25-24E4 % D Kok
LR=41: (1) ERZ: 25-F482E K D <25 nmol/L; (2) $=41: 25 nmol/L < 25-84kE &K D < 50
nmol/L; (3) A= 4. 25-¥24E4 2 D> 50 nmol/L.
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23. G FERE

KF Shapiro-Wilk #5536 %f i & SORIAT IEAS MRS, WRFA IESS A, R rdEERR, 4l
FEBER SR 2R 7 22 00T s WOASTF & IEAS 0 AT, SR AR A BORI DY 43 [R1 R R, 48] UK A Kruskal-Wallis
K. THECTRER -EIEUL E A e FRoR, ARIEERER R ITE S . S Logistic FIAZMTER R MLIE 25-F24E
AR D KFE MS B, PURIZE < 10%0f2 MiE 25-2454 K D 78 PCOS H#H Fifid MS AN
8, I RABEEMEEN ARt . ST SPSS 27.0 #HATSH#0H1, P < 0.05 NZEREA G55 L.

3. 58

AN 161 1] PCOS B, WIFMIE 25-F4:4E 2 D KV N/ EERZ 4 40 6], BL=41 95
BRI AR B = 41 25 .
3.1. EERBFEEER

MR RER, 25-F44E %K D EZ A0SR, AR a8 R, B . s s a7 ik s &
EZEm Tz A RARZ A, ZREFITFEREP <0.05); FR. WEEEEEaik. S, Rk a &
i, PEMEASERED . B RE. ISR M. ZAfR L AR S A A I 2 R T S
X (P>0.05). SERVERE 1,

Table 1. Characteristics of different 25-(OH) D levels
1. TE 25-3244% R D KT EENELIFE

fekr T R Z 4 (n = 40) B= H(n = 96) AERZ H(n =25) P
Age (year) 24 (21, 27) 26 (22, 30) 27 (22, 29) 0.343
Height (cm) 161.4+5.8 159.5+5.3 162.4+5.4 0.011
Weight (kg) 69.3 (62.5, 78.0) 60.0 (54.7, 70.0) 60.0 (56.9, 65.0) 0.000
BMI (kg/m?) 26.50 (24.15, 30.03) 24.03 (21.12,27.31) 22.31(21.01, 23.99) 0.000
WC (cm) 91.9+9.4 83.3+10.1 79.9 + 7.4 0.000
HC (cm) 100.3 (97.0, 106.0) 95.0 (91.0, 101.0) 95.0 (92.0, 96.8) 0.000
WHR 0.9+0.1 0.9+0.1 0.8+0.1 0.000
SBP (mmHg) 119 (110, 129) 114 (105, 120) 110 (104, 114) 0.006
DBP (mmHg) 85 (79, 89) 78 (73, 85) 76 (73, 84) 0.002
FAI (%) 6.63 (3.45, 10.07) 5.56 (2.78, 8.31) 6.14 (3.17,7.87) 0.636
T (ng/dl) 45.04 (36.24, 60.59) 52.58 (37.82, 65.97) 57.03 (36.48, 65.21) 0.409
DHEA-S (ug/dl) 276.25 (207.20,396.03)  264.95 (202.08,342.38)  316.50 (236.75, 389.20) 0.207
SHBG (nmol/L) 27.00 (15.91, 36.54) 31.83 (24.01, 45.59) 30.64 (24.14, 43.63) 0.108
LH (mIU/ml) 11.18 (7.91, 14.48) 11.34 (7.58, 15.71) 11.77 (7.99, 16.18) 0.911
FSH (mIU/ml) 6.18 (5.51, 6.89) 5.90 (5.30, 6.83) 6.32 (5.54, 7.02) 0.366
E2 (pg/ml) 49.43 (38.17, 55.71) 44.50 (35.67, 54.89) 48.81 (43.26, 63.19) 0.171
P (ng/ml) 0.18 (0.11, 0.30) 0.20 (0.11, 0.34) 0.27 (0.22, 0.36) 0.153
PRL (ug/L) 16.52 (12.49, 23.69) 14.99 (11.05, 21.45) 16.49 (10.80, 19.57) 0.589

(FE: Age: %, BMI: A ESEE; DBP: #75K)E; DHEA-S: WiFRMEFMEN; E2. M ¥, FAL JFEMEMER
E%. FSH: GRIEHIEE; Height: S@; HC: BHE; LH: #EAERE, P Z28i; PRL: WA %E. SBP: W4i/E:
SHBG: M ERGGIREA;: T: 28, Weight: /A#E, WC: [EFE; WHR: L)
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3.2. ¥, BERIBIEARELER

25-FaE R IR D R AL A M IUE BT AT DL 5 2 /)N IR A S H i = KT R e T
SRZHAMARZH, ZRAA SR (P <0.05); m# NG E A E R K 22K Tk Z HMAGRZ
H, ZRAAGIFE (P <0.05); K% AR & A H B R K- £ = A 1) 22 7 L5025 (P > 0.05).
ZERVEMAR 2.

Table 2. Comparison of glucose and lipid metabolism indexes between different 25-(OH) D levels

2. NE 25-FHE R D K EEERMERRIHIEIREER

fabw M EHZ 4 (n = 40) L= 4 (n = 96) ANELZ H(n = 25) P

FEAR B4R bR
FPG (mmol/L) 5.20 (4.71, 5.60) 4.87 (4.62,5.16) 4.79 (4.57,5.01) 0.009
2hPG (mmol/L) 7.66 (5.78,9.37) 6.23 (5.43, 7.96) 5.62 (5.24, 6.48) 0.003

EAANViE =t
TG (mmol/L) 1.53 (1.11,2.17) 1.17 (0.80, 1.84) 1.00 (0.75, 1.22) 0.002
HDL-C (mmol/L) 1.18 (1.00, 1.34) 133 (1.15, 1.49) 1.29 (1.15, 1.52) 0.014
TC (mmol/L) 4.68 +0.69 4.72+0.83 420 +0.95 0.019
LDL-C (mmol/L) 2.70 +0.57 2.66 +0.70 2.32+0.62 0.055

(F: FPG: ZEJFILKE: 2hPG: FEKE 745 2 /N MR &0 HDL-C: % i AR EE: LDL-C: K% /g
EEREEE; TG: HihM=H; TC: LJH[HE)

3.3. ZHHEER MS BRELLE

25-F24E L D TR EERZ ALK MS IR (75.0%) B = T 25-FR4EE R D k= 41(15.6%) M AR B Z 4
(0.0%), ZERA LT (P =0.000). 258ERLE 3.

Table 3. Prevalence rate of MS in patients with different 25-(OH) D levels
2 3. TE 25-BHEE R DK EEER MS BREELLE

25 FEE = 2H (n = 40) = 2H(n=96) ANk Z H(n = 20)
MS (n = 45) 30 (75.0%) 15 (15.6%)* 0 (0.0%)°
X2 60.910
P{H 0.000

(F: a SEBRZHIE P<0.05; b5™HEHRZHLEK P<0.05)

3.4. Logistic [BY3 45347

3.4.1. BEE Logistic EVAS#HT

N FR R Logistic [HIH 3 A 5200 PCOS B3 KA MS BRI . #FFiRI: 25- 824843 D
(OR =0.782, 95% CI 0.717~0.852, P = 0.000)~ 1A #FEH(OR = 1.371, 95% CI 1.220~1.541, P = 0.000). &
JH [ BE(OR = 1.582, 95% CI 1.028~2.436, P =0.037) Ik % & 5 25 1 AH[E FE(OR = 2.285, 95% CI 1.326~3.939,
P=0.003). BRL K ZE(OR=0.925,95% CI0.867~0.987, P=0.019). Z~HH(OR =0.073, 95% CI 0.006~0.922,
P =0.043). VEEELEAIREE(OR =0.953, 95% CI 0.928~0.980, P = 0.000) A jiff 25 bt i 25 45 % (OR = 1.127,
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95% CI 1.046~1.215, P = 0.002) /& PCOS #£3# MS KAEMFMKE. KL E P <0.20 RN Z K 26
R0 S5 3RVE N 4.

Table 4. Univariate Logistic regression analysis of MS

& 4. MS I E R Logistic EY3 534

fabr OR 95% CI P
25-(OH)D (nmol/L) 0.782 0.717~0.852 0.000
Age (year) 1.004 0.934~1.079 0.913
Height (cm) 1.014 0.953~1.079 0.663
BMI (kg/m?) 1371 1.220~1.541 0.000
TC (mmol/L) 1.582 1.028~2.436 0.037
LDL-C (mmol/L) 2.285 1.326~3.939 0.003
LH (mIU/ml) 0.925 0.867~0.987 0.019
FSH (mIU/ml) 1.027 0.804~1.312 0.831
E2 (pg/ml) 0.987 0.965~1.008 0.221
P (ng/ml) 0.073 0.006~0.922 0.043
PRL (ug/L) 0.996 0.972~1.019 0.712
T (ng/dl) 1.005 0.989~1.021 0.559
DHEA-S (ug/dl) 0.999 0.995~1.002 0.429
SHBG (nmol/L) 0.953 0.928~0.980 0.000
FAI (%) 1.127 1.046~1.215 0.002

3.4.2. ZEE Logistic EVAS#HT

Z K& Logistic BIJA3Hr#7~, 25-84E4E % D (OR = 0.006, 95% CI 0.001~0.045, P = 0.000) M # 14
M Z(OR = 0.231, 95% CI 0.084~0.635, P = 0.004)/2 PCOS &##H K4 MS R K & AR EHE(OR =
3.619, 95% CI 1.433~9.141, P = 0.007)7& PCOS & K4 MS KGR K. 45 BIENE 5.

Table 5. Multivariate Logistic regression analysis of MS

5% 5. MS W9 ZE Logistic [EY3 54

L7 Adjusted OR 95% CI p
25-(OH)D (nmol/L) 0.006 0.001~0.045 0.000
BMI (kg/m?) 3.619 1.433~9.141 0.007
TC (mmol/L) 2.161 0.722~6.462 0.168
LDL-C (mmol/L) 1.096 0.421~2.851 0.851
LH (mIU/ml) 0.231 0.084~0.635 0.004
P (ng/ml) 0.013 0.000~1.738 0.082
SHBG (nmol/L) 1.014 0.451~2.276 0.974
FAI (%) 1.890 0.729~4.904 0.191
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3.5. 5% 25-244 % D 3 PCOS &3 MS B TEXREVEM

PURIZER < 10%fi5E M35 25-F4E4E R D 7€ PCOS B it MS HI#Ki{E N 32.25 nmol/L. IfLi
25-F24EE 2 D X PCOS &9 MS IERMIIHE EI N 119 61, 55 0L3E 6. MiE 25-F4E4 %K D MEKHE
32.25 nmol/L %} PCOS & MS ¥ B A 91.11%, AEFIFN 73.91%. FIIAEHE X WM iE 25-F4E
A3 D X PCOS B3 MS I 1 REFLLF » 45 3 L& 7.

Table 6. Primary screening results of metabolic syndrome
= 6. MS ¥ITHER

FitE
TR R
0 1 I
0 78 38 116
LbrME

1 4 41 45
(FE: 1ARRFEMS; 08KIE MS)
Table 7. Evaluation of primary screening performance of metabolic syndrome
& 7. MS HIiH 1 EETN

HIEI#(%) HERIZ(%)
MS 91.11% 73.91%

(E: A RIFRIRAELER PCOS HJF MS B ¥, it IERRgELE ; HERN 248 I A 07 25 IE A X 41 50 5 A 181 6
HILLEE)
4. g

ARWFFLIHG T PCOS B M 25-F4EE R D /K5 MS IFSeM:, LLULTE PCOS [ Hh v H i
25-$ 24K D RYIE TS MS WIRIKIME. fEARBIFET, PCOS B#H MS MEIRFEN 27.95%; 25-F24k
A D EE R Z A MS IR (75.0%) 53 5T ik 2 2(15.6%) LA Z 4H(0.0%); 2 [KIF Logistic [7]14
S, MG 25-F4E42 3 D /K& PCOS B3 KA MS LRI ERIZ (OR = 0.006, 95% CI 0.001~0.045,
P = 0.000); 7E PCOS &3 f v i 25-F24E4E 2 D #iWi{E 32.25 nmol/L #I7i MS 1A B K 91.11%,
HEHRZRAN 73.91%.

AT, 25-F4EA4 3 D M E G = H S IR . 20 U S 2 /NI IR 2R i =R
RERTHRZAMAGRZH. 445K D shZ ol geidd DL Fige S8R 7 . 4842K D 5 g 41
M B 4E 2R D LGS, R ZYHR T3 E5 @, (s p aii iz, R4 ER D Al
PG 2 SR RIE, AR MIE A 3K D /KT 350U5R 5 3 20 AN 5 32 AR I I BRAIG, AT R A
G FE[14] [15]. 445K D@L SRIHS YA D SZAREE &, w40 wi AR 57 40 1) s 1 240
Mo, FHOEFEE 2 1 ik, 98 2R AT BISE IR IR BE A RI IR D AR BIE . 2 IiE 25- 484 % D K
SPREARIST, 7 1 007 248 B ) st T 200 2 A a5 S T, AR 7 A PR K S 0 2 BRI OR, T
BN ERE TR, BEBOR S B AR ITIR , ST IE & o H i = SR % P G R I [ R 22, M R AR
NEAUHZRGEL[16][17]. PCOS EHE b 44K D f5, S, SRES R, MiEH M =8 iE 8 0HE
i R L 375 41 535 55 I 2 1 UL 1 e ) /K P SR 38 DO (18] [19]. BbAh, 25-F24E/E 5 D ™ H = 41 F i 1l R /K
PR S T HAR = SCERIRIE, (RIS 4EA 3 D ZKF 3G 00 & i 16 2800 XU [20]. 4E42 3 D it Bl
PR B — S AR A B I — AL R A, BRI AT Ik DA, WU 4EE R D ACTERRRRT, 1 FH
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JI3EI0, HARMIE4EA 2 D AKCF AT ReloE 1 & - M BTk R - BEMEIH RS0, & Bk e B & g e [21]
[22].

PCOS 312 W MS W R AT OGTT, 754l 1ML PR I S A &7 W frufar, 38 70 L AN AT A A, SO
12, B AU R AT RR AT RN, BRI SRR TN, AR R R A 2 BURE IR SE. (R,
BN R 0 A P b S B R BB AT VB T A . ARWFFCR B, 76 PCOS B, 25-334E4E % D #
WHE N 32.25 nmol/L I i 25 MS [IIRIZ N 8.89%, #[RI13N 91.11%, HRIHE AR . HEIRKIETT
SRR, A 25-FR4EA R D EN MS IR fa bR, 35 25-F24E4E 2 D /K <32.25nmol/L [#] PCOS &
&, H—B5EE OGTT R4, MixtTIMiE 25-F4E2E & D /K°F > 32.25 nmol/L HAEAT OGTT k%1
PCOS &3, W& M GER I ER, KA BTk JB 2 (0 AR BRI B (4, 15 29I [A) A

5. B4

PCOS HHMIMIE 25-F4E4 % D &2 MS MR K&, £ PCOS ¥, IiF 25-F24:4E % D X T
MS B RIFMTHENE, KGR L% EHIE 25-24E4E % D /BN MS HIVITGTE s, REALE& X T ik
25-F 484 %K D /KF > 32.25 nmol/L HAVEAT OGTT EG ) PCOS B3, AL 40 fe Al EsR, ik
IR B AR O AE, AR AR . AR A AR 2 AL, AR, REER IR E K&
BHEFBERARER, TRSEESRAES —giRE, FEMATRY KRR KT ATIEET R — 2
IUEAE A R

SE
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