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Abstract

Objective: To analyze the preliminary screening value of serum uric acid levels in patients with
polycystic ovary syndrome (PCOS) for abnormal glucose and lipid metabolism. Methods: Our re-
trospective study included 124 patients with PCOS at the Department of Obstetrics and Gynecolo-
gy of the Second Hospital of Chongqing Medical University from January 2022 to September 2023.
The PCOS women were divided into normal group (77 cases) and (hyperuricemia) HUA group (47
cases) based on their serum uric acid level. We further compared the baseline and the glycolipid
metabolism indicators between the two groups. Results: The rates of abnormal glycolipid meta-
bolism and insulin resistance in the HUA group were significantly higher than those in the normal
group (P < 0.05). Univariate analysis and multivariate Logistic regression analysis were per-
formed on the factors affecting glucose and lipid metabolism in PCOS patients, and HUA was found
to be an independent predictor of glucose metabolism (OR = 3.406, 95% CI 1.414~8.207, P = 0.006)
and lipid metabolism (OR = 3.321, 95% (I 1.231~8.963, P = 0.018) abnormalities in PCOS patients.
The areas under the curve for the preliminary screening of abnormal glycolipid metabolism in
PCOS patients by serum uric acid were 0.652 and 0.709. The critical screening values were 340.9
pmol/L and 320.5 pmol/L, sensitivities were 60.00% and 73.80% and specificities were 76.60%
and 68.20%, respectively. The accuracy of serum uric acid for the preliminary screening of glucose
and lipid metabolism abnormalities in PCOS patients were 81.45% and 87.90%, precision rates
were 78.46% and 90.12%, and recall rates were 85.00% and 91.25%, respectively. Conclusion:
Patients with PCOS and HUA are at significantly increased risk of abnormal glucose and lipid me-
tabolism. The primary screening of serum uric acid in PCOS patients has clinical feasibility and is
expected to become a preliminary screening indicator for abnormal glucose and lipid metabolism.
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1. 5|15

% JEYN H 22 A1 (Polycystic Ovary Syndrome, PCOS)Z& LA A& R4 . 28, st U2 TR
B HRACH AL 3 B AE O A A N A WA PE B - 5 R R ILSE (Hyperuricemia, HUA) 2 FEAUAA JR IR 2E
B 2 AEHER D, S BUNLIE R K F T M — PR RS . PCOS i35 i IR IR LA 1) £ 26 240 2 1
W ACMER 3 51, SRER/ACT- T mT RESE N PCOS H 8 A H Mg A Qs 5 1 KUK [2] [3]. K, PCOS i
PRER KT AT RE S e HB R AR SR«

H Rl PR 8 % 1 RS 2 4 B3 56(Oral Glucose Tolerance Test, OGTT) A% I AR 2 4 ik 5% 208
Ji i3 (Oral Glucose Insulin Releasing Test, OGIRT) K #A PCOS & BT =5, (Hif s B st 2 ik
RIMEAEF= AP, M, BBASRME RN K, SRS . WRER/K VAT PCOS &
FEAQ U S R E IR A, K B T R AR BRI B AR H, AT L (R AN BR AR . TR R R A 9
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AL T, KHAT PCOS B MR 7 & VLI er, WREMCEE AT A .

Oda “5[4]14E 2559 il &35 r i B BRI A2 0 2 {gk RN R AR AR ZR G AE (A S T Rl ;- SR A [5] 5
RIE HUA ZHARPORS I i 5 1 A0 R85 A 2 Lo i I A R34 22.91%; Zoppini G 2 [6]#F 7T &I 194 4
HUA 5 & AR PRI B RSN 29.5% . M5 JRIR/K V- 52 I . %85 2 h bl FaaSAsi ik & =4
Pt % (Homeostatic Model Assessment of Insulin Resistance, HOMA-IR). H i = Fg A 25 5 iR 2 /K2
[MAFAE IEAHOR[7]. PR, I35 JRIRAT B ol PCOS B8 M R A 578 I 46 b « AXF 90 B 7E VP4 PCOS
SRR IS = RIR KT S50 BRI S8 B G, R & IRV T & PCOS i MRt 5w
Il PR AME o

2. NMRERHE
2.1 HRMR

A B BVERIE FEIE LRI 2022 4 1 H~2023 4 9 H T B REE R I 58 — BB i Bt i2 1 PCOS
B 124 ). MRIRPESEIR E S HAH, & RIR MUAE € SON MG JRIE > 360 pmol/L. L& JREZ/KF > 360
umol/L 52 SN HUA 4, I JRER/KF < 360 umol/L & X NIEH 4. PCOS 2 Wit 2003 4 4K
HE[8]. ANFRtE: Fis 18~45 % . HEBRARAE: 1) 1T 3 A RRA FTRERZ M MR . MG (3% PR BR /KT (254
2) dkRVERRBRIGE: BEJR ZBURIAL, Lesch Nyhan £i&7E. AR 2R BB . MERESRRS
BB IR AT MRCTT J5 R AR IR ML PRI ZKP-Thidrs 3) A8 B s 2632 DKL /DN 4l PR R ik 2> T 8 i
TEIRER KI5 . AR AR A R A 2 fiE .

2.2. MEIEIR

1) MEBCERIERR: AL R (LH) YRR (FSH) M —B(E2). Z2BH(P). LK (PRL). Ei(T).
TR R it A R 1B (DHEA-S) . MEI R 45 A BREE (SHBG), T B MR IEE(FAD; 2) k. B, hE.
JEFEI(WC). ERI(HC); HHEAEREBMI). EELL(WHR); 3) PR 2 IILFEFPG). OGTT 2h
MFEQRhPG). ZSHEE SR (FINS); 4) FafRut4ehs: BHHEE(TC). HM=E(TG). =% & e 5 A H [ i
(HDL-c). {5 % Jig 25 (I PH [ B2 (LDL-c); 5) ik /R

2.3 B BRREHARENEX

1) FEACE R S MPE > 7.0 mmol/L B OGTT 2 h fLk# > 11.1 mmol/L Jy¥ 55 ; KR Z 1 (1GR)
A0 FERETR B 5 8 (IGT) M4 I LB 32451 (IFG): OGTT 2 h k¥ > 7.8 mmol/L H.<11.1 mmol/L A IGT, %
M#% > 6.1 mmol/L H.<7 mmol/L ¥ IFG; HOMA-IR > 2.69 Jl& Ak S RIHL[9]: 2) MRt R a iR
BisEih s S H E : TC > 5.18 mmol/L (k) TG > 1.70 mmol/L F1(2%) LDL-c > 3.37 mmol/L F1(=X)
HDL-c < 1.29 mmo/L.

24. GtFERE

T BORER A Shapiro-Wilk 46 xf Hgh AT IEASYEARTLS, £ & IES MR BRI LFIE £ bRz
Fon, HIEHECRA t Bk JE IR A 1 Th & SORME B i AL 8O I S A R R, AT B ARCR
Mann-Whitney U #:56. HE0RRERGIEL B/ aRoR, IR ELESR I 2 K. SR # I3 Logistic
1353 B 75 %6 T RERZ I PCOS FR M. IRACUH SR MR, 4 P <0.20 IR ERMALF K Logistic A5,
JRERZ I PCOS g bl MRARU S ML G R 3R . 22 M5 IR IR 7 25 PCOS BBl AR = 1)
2R TAEHRHIE # £ (Receiver Operating Characteristic Curve, ROC). & FIIRIEFEFEIEANFE . AR5 1
Y RUEFAFEEE . R SPSS26.0 AT X Wt FLAAR BT S i 70 #r, P <0.05 NERA G FE Lo
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3. &R
3.1 BLLFBELE

AHFFRILGIN 124 ] PCOS &, HmRERIMEEH 47 #, Sk 37.9%. AL EER, HUA
HiAFE ., WC. HC. BMI. WHR. T. FAI 5 & Z (P < 0.05); HUA 4 SHBG 7K P-4 IE 7 ZHIE % (P <
0.05); 4F#. B&. LH. FSH. E2. P. PRL. DHEA-S 7E 4 Al ) 2 B L 4i it 7 (P > 0.05). W4 1.

Table 1. Baseline characteristics of the subjects

L AR REELAFE

fatn SH(n=124) IE#4(n=177) HUA 2l (n = 47) P{A
A (kg) 60.00 (51.63, 67.00) 55.00 (49.50, 63.00) 66.50 (60.00, 70.00) <0.001
WC (cm) 81.00 (73.00, 89.75) 75.00 (71.00, 83.00) 87.00 (81.00, 93.00) <0.001
HC (cm) 93.00 (90.00, 98.75) 92.00 (86.75, 97.00) 97.00 (91.00, 101.00) <0.001
BMI (kg/m?) 23.38 (20.56, 26.14) 21.30 (19.26, 24.73) 26.03 (23.74, 27.55) <0.001
WHR 0.86 (0.82, 0.91) 0.83 (0.80, 0.90) 0.89 (0.85, 0.93) <0.001

T (ng/dl) 50.23 (36.72, 63.46) 48.70 (32.96, 60.15) 56.34 (39.36, 64.51) 0.027
FAI (%) 4.81 (2.76, 7.27) 3.91 (2.51, 5.55) 7.01 (4.31, 10.30) <0.001
SHBG (nmol/L) 36.96 (22.56, 48.25) 41.63 (31.01, 54.24) 24.64 (18.10, 40.99) <0.001
SIS (year) 26.50 + 4.83 26.88 + 4.60 25.87 +5.16 0.307
B (cm) 158.00 (156.0, 163.0) 158.00 (156.00, 163.0) 160.0 (156.0, 163.0) 0.639
LH (mIu/ml) 11.22 (6.75, 15.15) 11.09 (6.46, 15.13) 11.48 (7.57, 15.55) 0.740
FSH (mlU/ml) 5.89 (5.09, 7.07) 6.00 (5.19, 6.66) 5.67 (5.02, 7.22) 0.749
E2 (pg/ml) 46.43 (36.76, 58.76) 44.82 (33.81, 62.70) 48.81 (38.18, 58.67) 0.726

P (ng/ml) 0.22 (0.14, 0.32) 0.22 (0.15, 0.35) 0.20 (0.14, 0.31) 0.606
PRL (ug/L) 14.84 (10.56, 22.89) 15.15 (10.94, 23.16) 14.48 (9.38, 22.25) 0.573
DHEA-S (ug/dI) 280.35 (216.13,342.23)  269.50 (217.20, 355.55)  284.30 (208.80, 336.10) 0.900

3.2. BE. BERIBHEFRELE

HUA 21 FINS. HOMA-IR. 2hPG. TG ¥ 2 R FIEIN(P < 0.05); HUA 4 HDL-c /K-FHIEH 4 P
(P<0.05); FPG. TC. LDL-c fEMZH A % 5 LG it % = (P > 0.05). W% 2.

Table 2. Comparison of metabolic indexes of glucose and lipid
2. ¥8. BEISHEFRELER

fabr SH(n=124) IEHHN=77) HUA 4 (n = 47) P {H

FINS (nU/mL) 12.83 +9.05 9.60 + 6.07 18.12 +10.58 <0.001
HOMA-IR 2.92+2.35 2.08 +1.43 430 +2.88 <0.001
2hPG (mmol/L) 6.49 (5.45 + 7.62) 5.93 (5.23 + 7.15) 6.87 (6.41 + 8.44) <0.001
TG (mmol/L) 1.06 (0.79, 1.61) 0.86 (0.71, 1.22) 1.60 (1.18, 2.27) <0.001
HDL-c (mmol/L) 1.34+0.30 1.43+0.31 1.20 +0.22 <0.001
FPG (mmol/L) 4.75 (4.51, 5.04) 4.75 (4.49, 4.99) 4.75 (4.57, 5.14) 0.320
TC (mmol/L) 452 (4.01, 5.07) 4.49 (3.96, 5.10) 4.56 (4.15, 4.92) 0.887
LDL-c (mmol/L) 2.63(2.20, 3.02) 2.57 (2.09, 2.95) 2.75 (2.22, 3.03) 0.362
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33. HUAA5EEAME. BRRIHFEELR
HUA ZUHEAR I 575 %.(70.2% vs. 35.1%, P = 0.000). fif & Z K1 %(65.96% vs. 27.27%, P = 0.000) A1 fI§
AR5 %(82.98% vs. 53.25%, P = 0.001) 82 IE# 4B E 1w . W& 3.

Table 3. Comparison of abnormal rates of glucose and lipid metabolism between the HUA group and normal group
3 HUALHSIESHEE. BERIFRERNER

4153 1% BEACH 57 5 [41(%)] Ji 5 B[ B1(%)] AU 5 [ (%)]
HUA 41 47 33 (70.20%) 31 (65.96%) 39 (82.98%)
EHY 77 27 (35.10%) 21 (27.27%) 41 (53.25%)

7 14.437 17.937 11.270

P fi 0.000 0.000 0.001

3.4. ®M PCOS £&¥E. BRERERMEXMESIT

3.4.1.PCOS B&HE. BREFEMNEBERR Logistic BYAH 4

N FH LRI 25 Logistic [F15 43 B X6 v] BERSM PCOS K835 0 RE AR 7 o VR 2% IR k70 ik » K P < 0.20
KR, BIRTaEsmn PCOS B WE. MRACH R H R AZ R Logistic A1 WE & AT /04T, B
R, HUA & PCOS ML 5% (OR = 1.341, 95% CI 1.125~9.928, P = 0.035) 1 54§ 5 % (OR =
3.835, 95% CI 1.245~11.809, P = 0.019) K AEHIfE [ K . W4 4. % 5.

Table 4. Univariate Logistic regression analysis of abnormal glucose meta-

bolism
4. BRIFFERNEER Logistic BIYARHT
OR 95% ClI P
HUA 1.341 1.125~9.928 0.035
5 (cm) 1.236 0.930~1.642 0.145
A EE (kg) 0.777 0.528~1.143 0.200
BMI (kg/m?) 2.109 0.777~5.722 0.143
SHBG (nmol/L) 1.014 0.993~1.035 0.183
R4 (year) 1.011 0.911~1.122 0.837
WC (cm) 0.629 0.253~1.563 0.318
HC (cm) 1.485 0.685~3.221 0.316
WHR 3.868 0.000~6.718 0.256
LH (mIU/ml) 1.030 0.944~1.124 0.504
FSH (mIU/ml) 0.972 0.670~1.411 0.882
PRL (ug/L) 1.000 0.954~1.049 0.992
E2 (pg/ml) 0.993 0.975~1.011 0.441
P (ng/ml) 0.899 0.283~2.851 0.856
T (ng/dl) 0.995 0.962~1.029 0.768
FAI (%) 1.112 0.927~1.333 0.253
DHEA-S (ug/dl) 0.997 0.992~1.002 0.272
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Table 5. Univariate Logistic regression analysis of abnormal lipid metabolism
5 BERIHFEREER Logistic BYIFHT

OR 95% ClI P
HUA 3.835 1.245~11.809 0.019

14 5 (kg) 0.736 0.496~1.093 0.128
BMI (kg/m?) 2.230 1.795~6.259 0.128
LH (mIU/ml) 1.071 0.979~1.172 0.135
PRL (ug/L) 1.057 0.993~1.125 0.082
E W (year) 0.967 0.867~1.079 0.549

5 (cm) 1.109 0.901~1.573 0.220
WC (cm) 1.025 0.410~2.563 0.958
HC (cm) 1.027 0.478~2.207 0.946
WHR 0.012 0.135~1.392 0.918

FSH (mIU/ml) 0.969 0.660~1.422 0.870
E2 (pg/ml) 0.997 0.983~1.011 0.682

P (ng/ml) 1.451 0.520~4.046 0.477

T (ng/d1) 0.992 0.956~1.029 0.657
FAI (%) 1.103 0.864~1.408 0.431
DHEA-S (ug/dl) 1.003 0.998~1.008 0.275
SHBG (nmol/L) 1.014 0.986~1.043 0.335

3.4.2.PCOS &, IBRINFENSER Logistic EAS4T
HUA J& PCOS &3 & EFE(Ci5 7% (OR = 3.406, 95% CI 1.414~8.207, P = 0.006) 1514 5+ % (OR =
3.321, 95% CI 1.231~8.963, P = 0.018) i/ fa [ [h 2. W# 6. % 7.

Table 6. Multivariate analysis of abnormal glucose metabolism by Logistic
regression analysis

= 6. ERBFENSE RS Logistic YA

OR 95% ClI P
HUA 3.406 1.414~8.207 0.006

5 (cm) 0.809 0.614~1.066 0.132
A5 (kg) 1.292 0.897~1.862 0.169
BMI (kg/m?) 0.479 0.185~1.240 0.129
SHBG (nmol/L) 0.995 0.981~1.010 0.499

Table 7. Multivariate analysis of abnormal lipid metabolism by Logistic re-
gression analysis

F 7. ERWRENZEERS Logistic EYASH

OR 95% ClI P
HUA 3.321 1.231~8.963 0.018

14 5 (kg) 1.025 0.925~1.136 0.634
BMI (kg/m?) 0.849 0.628~1.148 0.288
LH (mIU/ml) 0.944 0.884~1.008 0.086
PRL (ng/L) 0.948 0.898~1.001 0.056
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3.5. MiKKREETHFZE PCOS B&NE. BEABRER ROC MLk

M3 JRILTHEE PCOS SE W HEACHH 7 (1) H 2 N T AR 43 1) 9 0.652. 0.709, Il 53 25 {E 43 7l v 340.9
umol/L. 320.5 pmol/L, R /719 60.00%. 73.80%, 45515050 76.60%. 68.20%. 455 Eow, i
TEIREEXT PCOS B hE. IRl W BA —enimamE, WE 1. 14 2.

1.0

0.8
1

0.6

Sensitivity

0.4

0.2

T T I I T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
Figure 1. ROC curve analysis of serum uric acid screening
for abnormal glucose metabolism
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Figure 2. ROC curve analysis of serum uric acid screening

for abnormal lipid metabolism
B 2. MEFRBRIHE IS5 5 E /) ROC #iZk 24
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36. ¥, BRHEHREWHRER

I3 PRI IR A 5 W W07 IE A PCOS &35 651 %5 7> 71 7y 101 %), 109 1], A= % )9 1E
TR PCOS 35 151 B v 1 WE AU S W W00 LA AR 8. R 8. % 9.
Table 8. Results of preliminary screening classification of abnormal glucose

metabolism

#* 8 ERBRBEANHILER

. TR
VRVE R "
0 1 Gk
- 50 14 64
SEBRE
9 51 60

G LARTERBEAC T4 0 AARBEACHTIE ).

Table 9. Results of preliminary screening classification of abnormal lipid me-
tabolism

#9. BRBFBENFmIRER

e TRIE
VRV HE R "
0 1 1%
- 36 8 44
SEBRE
7 73 80

(FE: VAARMEABR R, 0 MERAEABIER).

3.7. ¥\ BBRSFENFEEITM
WL RS S VI I > B UERI RS> N 81.45%. 87.90%, FETAE 5N 78.46%. 90.12%, 4[]
KAy )9 85.00%. 91.25%. I RERNT PCOS B b, AEAQU B3 (vl ifit A icds . W% 10.
Table 10. Evaluation of primary screening performance of abnormal glucose

and lipid metabolism

= 10. #E. RS EVHEIEEEITM

HER 2R (%) FEH 2 (%) 181 % (%)
WEAC U 8 81.45% 78.46% 85.00%
B 5 87.90% 90.12% 91.25%

(FE: MERFRIRITA B AR L B, KR R IR &
AU 7R BREA T, TREIETRRI L, A [ 3R FE R SEBRA 57 W HOAE
A, GRAIEFAIEEE).

4. #Hg
ABFFOEI X PCOS B HUA 4% IF 3 L0 AR AR IEAT 407, PR 375 SR B 125 076 25
PCOS 5% [ A% B 7045 S W, HUA 4L IS A8 5 0 R e IE 4L S 25 1 i 2 R 2% Logistic

BRI, S F RIR KT PCOS BB RRAUSES % 107 fa el 3R ROC kR, MiLif iR
Xt PCOS [ HE . MRACHERH I RA eI E I E; YImtEae i o, s REHE . JEACuR
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I IRV RE BT

FATIT TR I HUA 2 1R & RIRPURBEH A R E 5. Qiu Z5[10] K3 PCOS &3 JRI /KTl
HOMA-IR {H 2 IEAHS¢. Kawai [111%652 H HUA 7] B2 B & S HLHT ML T K7~ BTAWE A H 7R HUA
A e FE PCOS A3 i FHLPT R E . HUA FEUR S ZHCHTRIHLE T REA LLUR L7 —E A EUE 5
B8 15 25 (1 3R 20 40 B F ) P 26 B ) 22 B2 0 [12], SRR AT 5 — S0 S0 B S 7 2B AR 4k
SREGF=H), I BEARHLAAR VR — A B & A IR 5 33T, o THLHI AT BeE T — A& N S 1
FS B UL T o 4 O P R 5 2 B2 A1 8 5 2R 32 AR ER A L/l MR Tk LI - 3- e e 1 s BY P e 28— %A
RO S ZH[13], ABUMPEEE T FE. HUA SIS LA 4 KO OB, 73l KB PR T,
TP 5% 255 00T 07 440 L R F T 5] 267 00 PRI R s, AT BRI 5 R AR 2, 5 I i R AR [14]
UbAh, MG IRERIK TR STt i nl IR IR Eh 25 S TR SR 15 B 4, SEUR S g AIMRIhRE 240, M 5]k
BREA U 57 5 [15]

HUA ZH 8 IR A 7 28 S H I =Bk T s T IR 4, B HUA 20 %5 FE I 2 1 IE B BE/K T4
IEH K. Gil-Campos %5 [16] & I IMLiE R ER 5 H i =Ee/K T R IEAHSS. Liu Z5[17)4)18, 7F PCOS ¥
W, RRERAKCE & BB B B T IE R & . DLERFAHR s HUA AT RES| S PCOS &3 I fig 57 « HUA
AT e 23 el H il =8 2 A5 I 1) 5 PR P %, AT 3 UL vl = Rk T [18] . A
HUA A7 Jjra i 8 DA QI A%, 309 0 ads Ji 200 JOR P i P PEE e — R TR Wl 1 1 7 A=, 38 i (2 8 IR s 5 38 o,
S L =ERKSF A S [19], A S8 PCOS B IR = A A4 . WITHIERE PPN G5 R, 5 IR
FE/K-FiEE PCOS S hl. NRACHS 77 17 FAERI 70 )y 81.45%. 87.90%, F5Hfi= 77l 78.46%.
90.12%, H[E1253 724 85.00%- 91.25%, HE~kE . IRAAH = IR 22K, JREEMH T & PCOS &3 H .
REAQ U 3 (O RER I . FEIRBET 112 LIRS AR, PCOS 297 i F23 K It OGTT il OGIRT 646 2% At
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