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GHTe EER Bl UA KRB, (d B AR (01028 B 1R 85 (o JE 1 2 P AR S 8 L P 4 A A ¥ =g R L 3 e
ZIHE (P <0.01), MS 4155t OAHE N2 4 5% 54, UA K28 7H 55 298.00 pumol/L,312.90 pwmol/LL,328.70 pwmol/L.,345.20
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The relationship between serum uric acid and metabolic syndromes in adults in Nanjing
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[Abstract] Objective: This study aims to explore the relationship between serum uric acid (UA) level as a marker of metabolic
syndromes (MS)in physical examination adults. Methods: A total of 58 207 (41 707 males and 16 500 females)aged 20~70 years were
included who received physical examination in Nanjing from 2012 -2016. MS were defined according to the criteria of the Adult
Treatment Panel Ill. Multivariate logistic regression analysis was used to estimate the odds ratios (OR) of MS, and multiple linear
regression analysis was performed to explore the association between UA and characteristic variables. Results: LDL-C, waist, BMI,
blood pressure, fasting glucose, triglycerides and cholesterol were increased with quantile UA (P for trend<0.01). UA increased with
the rise of MS components from 0 through 4 or 5(298.00 wmol/L,312.90 wmol/L, 328.70 wmol/L, 345.20 pwmol/L and 360.20 pmol/L
respectively, P < 0.01 for linear trend). Compared with the first UA quartile (Q1) , the multiple logistic regression analysis
demonstrated that the risk of MS in those with the third and fourth UA quartiles (Q3, Q4)were 1.18(95%CI: 1.06~1.31,P < 0.01 )and
1.31(95%CI:1.19~1.44, P < 0.01) , respectively. After adjusting for age, sex, waist, systolic blood pressure, diastolic blood pressure,
glucose and triglycerides. UA was positively related to waist circumference , body mass index, triglycerides , LDL-C with multiple linear
regression analysis. The optimal cutoff point of UA by using receiver operating characteristic (ROC) curve to diagnose MS was 346.5
pmol/L. The sensitivity and specificity were 59.7% and 62.6% , respectively. Conclusion: The component number of MS in health
examination population has a certain correlation with the level of UA. Higher UA level is associated with higher incidence of MS.
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PRIR (uric acid, UA) 52 BRI AU I 72 H g I
B U, UA (77 R FOHE s 4R 2P, A 9T ER
B UA FLC A8 SRR R 2 A7 G, i s 1l
WEDRI e QR AR AAE R X s AR
PRI 2R RBA SR Lo L I A A, R E SRR K-
(22 S 6 PR 3R B it 23 i U IR R HE JE

ARG ZE A AE (metabolism syndromes , MS) /& =3
1WA SN=/ i I =11 BT = A 2 B AN A 3 Y T
BEARU 52 5 EERIE ) — AR . AR
FH MS 20 M PR Y FE R R, AR UAFI
MSHR 5 O IMEBRAIE, R T UA FIMS R Y
WD AW B TEIR T R 5 DX f e A rp UA
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1 X&MTTE

1.1 *%

3 3o 95 1 L 2R e ) 2012—2016 4R 75 g ¢
W 4R BEBEIATIRR R A ZE A% Foll A
BLoE b RS 115 016 BREAS , HIBRIEA(E B
S S S AN I BN 45 13 489 141, [R] s 5] B3 25
8 M AE (Ui <80 mmHg 7 5K F>120 mmHg | &
F>150 cm) MAF <20 %, B /NER BE 151 % (estimated
glomerular filtration rate , eGFR ) <60 mL/min/1.73m’ Y]
43 320 {7, 5 I A AR 1 20~70 % B (ARG 2 3
58 207 {5 (Hrfv, 53 41 707441, i 71.7%; % 16 500141,
5 28.3%) , FHAFHS (45.71£11.95) % . AW ZBE
TEHRZ Lot g R
1.2 Fik

MSARIEAETT 1) 56 [ [ 22 [ B 808 AR YT
55 =R AE R L (NCEP-ATPIIT) : (g AL - [
FBl B PE=102 em 8% =88 em; @ H il =8 (triglyc-
erides, TG)=1.7 mmol/L (150 mg/dL) ; @) % £ i 5
1 IH [ 5 (high density lipid cholesterol , HDL-C) , 3
P < 1.0 mmol /L (40 mg/dL) 5 % ¥ < 1.3 mmol /L
(50 mg/dL) ; @ W 45 H (systolic blood pressure,
SBP)=130 mmHg 5 &7 5K J% (diastolic blood pressure,
DP)=85 mmHg 5 fifi FH 2591367 NLE T+ 5 ; @53 1 1ML
BE=5.6 mmol /L s fi FH 2593097 s = . DA L
5 T HAT =3 T S,

SR eGFR R ML B IR T A TR 2 S ST
2l (chronic kidney disease epidemiology collaboration,
CKD-EPD A,

UA 53 531l #% BEOAS Ta] 14 531) |4 19 452 7K SF- 2645 43
1, MR E A Q1.02.Q3.,04, HHE1fil UA K- 1Y

A VI R <314 pwmol/L ., =314~360 wmol/L, =
360~410 wmol/L . =410~850 pmol/L; L 1fil. UA 7K
(4 7Y 4357 U] 15 K <277 umol/L, =277~263 pmol/L. =
263~304 pmol/L.=304~760 wmol/L,
1.3 %it® sk

K HIR3.6.1 FAF 3 A B , T BERE DL 4 8+
P2 (x = ) B B U 3 B LM (Pas, Prs) 132K
PR 2 2 (] bE R F ¢ 46 96 5%l E 2250 Mann-Whitney U
o 1y, 22 4[] AR Y 5 26 0 BT IR 288 Kruskal -
Wallis #5535 , THECFORER FIEIECRTA 43 1 (%) F0R
YA LBER FC R BG , UA 545 F5 A5 2 0] 1) 5 2 R
LT AE /04T, Logistic [ 20135 MS &%
& L HE (OR) K H: 95% A5 X 1] (95%C1) , P <
0.05 H 2R A GIEE L,

2 &% R

2.1 ABAZ ARSI

UE N BE 1 O 25 UA K O (337.87+
83.14) wmol/L, 5 ¥ | L M ) UA K F 43 5l 4
(364.99+74.5) wmol/L F1(269.33+61.45) wmol/L (P <
0.01) , MS 41 1y UA 7K ¥ i FaE MS 41 [ (375.71 «
82.30) pmol/L ws. (329.89 + 81.09) wmol/L, P <
0.01 ] FZHEASEPE AT UA A0 DU 45 o AU
AL BRRE A UA 7K 380, R R %) 1 e 1R
T80 (body mass index, BMI) | I  JILEF . TG B JH
[HEE (TC) iz T, eGFR A1 HDL-C B UA 7K
FHE R (PH<0.01,3 1),
2.2 ARG A AR LR AN F8 SR BR KT

B MS U AEH 0.1.2.3.4 SERIERT, 1 IE
SRS PRGN G I UA KEZ #7522 A 50T
2 (P <0.001), IR LTS (P <0.01)
(#£2),
23 L5 MSAEX# % B XK Logisitic & )2 547

PLQ1.Q2.Q3.Q4 fRF MK 2 = 9 UA TU 5317
JK-, 2 PRI E AT Logistic 014347 , #5151 1 4% 1F
AR M) AR 2 AR AR R 1A S o i
45 % EF 9K B HDL-C TG, 7ERL%1 1 th 5 Q14
FHEE, Q2.Q3.Q4 21 MS & %5 XU OR {5371 A 1.28
(P<0.01).1.86(P <0.01).3.39(P < 0.01), #i%2
H5 Q1 ZHAR L, 02,03 . Q4 2H MS & 95 KUK OR {43
M~ 1.08 (P = 0.16) , 1.18 (P < 0.01) , 1.31 (P <
0.01), BRI UA BEIGIN 1 AR E2E , MS [ XU
WH 1.73 4% (95%Cl: 1.69~1.77) ; B8 2 v UA /K F
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Table 1 Characteristics of the study population stratified by serum uric acid quantiles
PRI YllH] L
HiH R 01(n=14342) 02(n=14716) 03(n=14412) 04(n=14737)  #PIH
I (S i xs) 4571 + 11.95 45.64 + 1178 4526+ 11.86 45,55 +12.00 4637+12.14 <001
e e (mmHg, x + 5) 125.91 + 16.49 123.85 + 16.51 124.69 = 16.14 126.11 £ 16.28 128.84 £ 1658 <0.01
AP (mmHg,x £ 5) 79.57 = 11.93 77.94 +11.79 78.79 = 11.81 79.85 + 11.75 81691205  <0.01
JE [ om , M(Pas, P5s) ] 84.00(77.00,91.00)  81(74.00,88.00) 83(76.00,90.00)  85(77.00,91.00)  87(80.00,93.00) <0.01
BMI(kg/m’,X +s) 2458 +3.14 23.61+2.94 24.19 = 3.00 2477 £3.07 2571+3.16 <0.01
1185 [ mmol/L, M(Pas, Pss) | 5.16(4.81,5.60)  5.10(4.80,5.56) 5.11(4.80,5.52)  5.16(4.82,5.58)  5.23(4.90,5.70)  <0.01

Hﬂ@ﬂumol/L,M(st,Pu)J

TG mmol/L, M(Pas, Pss) | 1.23(0.85,1.83)

TC(mmol/L,x ) 4.83+£0.89 4.69 £0.85
HDL-C(mmol/L,x + ) 1.34 +0.34 1.41 +0.35
LDL-C(mmol/L,% + ) 2.72+0.72 2.60 +0.69
eGFR[mL/(min+1.73m?) ,x +s]  102.04 = 13.90 104.99 + 13.07

73.00(62.00,82.00) 70.00(59.00,79.00) 72.5(61.00,81.00) 74.00(63.00,83.00) 76.00(65.00,86.00)
1.02(0.74,1.46)

<0.01

1.14(0.81,1.65) 1.30(0.90,1.88) 1.56(1.07,2.31)  <0.01
4.78 +0.88 4.87+0.88 4.99 £0.92 <0.01
1.36 +0.34 1.32+£0.34 1.26 £0.32 <0.01
2,68 +0.71 2.75+0.72 2.83+0.75 <0.01
103.39 + 13.31 101.47 +£13.72 98.37 + 14.55 <0.01

F2 MSESNHFAMUAKFHXR (REFER EAT)
Table 2 Relationship between MS components and uric
acid (after adjusted age and gender)
[M(Pss,Pss) ]

MS £H 435 ik PRI (pmol/L)

0 16 238 298.00(296.9,299.10)
1 18519 312.90(311.90,313.90)
2 13 306 328.70(327.50,330.00)
3 7331 345.20(343.50,346.80)
4~5 2813 360.20(357.60,362.80)
Bl i P <0.01

MR P <0.01

(95%C1:1.04~1.12) , P40 1.17 6% (95%C1: 1.08~
1.26,33).

24 o UALBMSE&L56 % T )2 o4
2 TG P 11 20 BT 4 A R DR R AL 46 PR 51 AR
% BMI R Wi s (&7 5K % . TG . LDL-C, HDL-C,
TC.Z MR MK . eCFR, Z KR, UA 5§
BMI ] | LDL-C TG ¥ 2 0 37 1E AH 5 (BIE 43 51 M
2.68.0.89.5.06.10.02, P¥#1<0.01) , 5 eGFR . %5 & Ifil.
B0 S 17 A OC (BIE 53901 - 1.49 . -5.89, P{E <
0.01,%4),
2.5 ROC v 30 FBR 5+ MS 645 7 4
JRIRZ W MS B9 ROC # 2k T 1 AL A 0.656 (95%
CI:0.650~0.661) , it FERLIHT 15 346.5 pmol/L, 7
BN 59.7% , ¢ S BE R 62.6% (I 1A) o Bk e AR
B 45 oA 378.5 wmol/L, R BB R 63.5% , 1§ 5 B K
52.6% (I 1B) . 2 PERAERIET 50 285.5 pumol/L, R

#&3 UAFIMS % ZEH) Logistic O3S FAZ o147
Table 3 Logistic regression analysis of uric acid and MS
R A2
8 MS(n) OR(95%CI) PiH OR(95%CI) P

UA (pumol/L) 10 144 1.73(1.69~1.77) <0.01 1.12(1.08~1.16) <0.01
UA 8

01 1553 1 <0.01 1 0.16

02 1913 1.28(1.19~1.37) <0.01 1.08(0.97~1.20) <0.01

03 2556 1.86(1.74~2.00) <0.01 1.18(1.06~1.31) <0.01

04 4122 3.39(3.18~3.62) <0.01 1.31(1.19~1.44) <0.01
PE5)

5 8312 1.50(1.47~1.54) <0.01 1.08(1.04~1.12) <0.01

& 1832 2.03(1.93~2.14) <0.01 1.17(1.08~1.26) <0.01

R IR AR M s B 2 A AR Y ) R i AT 5K LB \HDL-C . TG,
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Table 4 Correlation analysis of uric acid and MS compo-

nents

A i B P1HE
23 1 1B -5.89 <0.01
LDL-C 5.06 <0.01
1% Rl 0.89 <0.01
BMI 2.68 <0.01
eGFR -1.49 <0.01
TG 10.02 <0.01

B

WU R 68.9%, K57 N 67.4%(E 1C) .
3 3 8

H 57 E AN F UA KT & MS & AR ) fa
B R R AR A AR E A AE R . ST MS
AYBLH , Furukawa 255 AR i T UA 5 E A IR 7 40
I 8 i R AL I B, S8 0 S g 5 40 B IR 7 g 3
IS BB 5 Z AR S E T A8 20 i A AL N 3
(38 I ATIE B 2R B 20, T 51k MS A & A2 . —

C

1.0 1.0 1.0
0.8 0.8 0.8
i R i E i J
% 0.6 500(0.597,0.626) %( 06 378:500(0.635,0.526) § 06 :500(0.689,0.674)
™ 0.4 ™ 0.4 T 0.4
AUC:0.656 AUC:0.608 AUC:0.742
0.2 0.2 1 0.2
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Figure 1 ROC curve of uric acid in the diagnosis of MS

BERIFSEIA A, 1o DR IR LI AT BE 2 MS B 55— ~lsr R
R WA HFTIA N MS B AL 45 = R R IAE 7E N
ELA HTHEPERT 7T 2 WA JELR A0 UA K MS &A= Ay
SLfERE R E ™ Rubio-Guerra 5" A AFF 57 32 B 5 PR 1R
IE N FFE R MS B XU = T G v DR R I A
o [RIET UA B3R B /8 78 JE 235 A MS 1A
BEPARRIEGUE . TIRSAEE S, SEE E 5
BB A AT & KA AKE UA A MS 17
i — 25 5 B AT R BA B 5 Sk ) B o K TR LA
A2 MS YL RGER 73 o AW 538 20 %) 58 207 il 4k
NFERIBIFGE & FBEE UA 7K A8 5, 2 B g
ML 1 e DL K UL {6 A Bl & T 5 (P for trend<
0.01), XAEEHFNENIFFE, HARN I, EH
FRCM ABERGE 1 K B —8C Y, B — SR %
SEREIE R, UA 5 MS 19 B 2 A O A
FE R I UA K5 MS BT A%

AR R B IEAE SR, B MS
o3 B3I, UA BP0 7Kt bl 2 350, B[] 3
AREZER(P<0.001), I 2L TR (B
#P<001), X5UAEKFR -, ZHEN
B B i I ol S 9 I 8 N DA N e A 7 S
JE (IFE HDL-C TG 4K &= J5 , U4 41T Q2.Q3
Q4 B AR DU 4357 2H Q1 &A= MIS 114 AU 726 457 344 i

(OR{E /3514 1.08.1.18 .1.31) , Wt & UA /KF
Fh i, MS e Az KBS 380 o F a4 DB 3 o 2 o 5
(%) BB L O P I L AR, 3 RT LA K 3 B AR 0 UA
A BOAEFE T YA 0T 5T 235 S 3 W X6 v R 1R I
IR, 1 24 MS 4150 5 Jaliib 7 A FL a3 1
RO

T 58 A PR 5 3 IE AL UA 287 MS R A%
64.6% , Fi 5 K 52.8% . LVE REUE R 55%,
P R R 53.6% . 1A 5T &% BRI UA i2
MS, A ) R K 59.7% , 7 5 15 Ry 62.6% 3 Tk
RPEH 63.5% , F5¢ 57 5 0 52.6% ; Lt RABE H
68.9% , K5 N 67.4% , 5 Z AHRL, WA 1. UA 5 MS
BV, X MS HA B R H

B2 AR W, B I UA KSR 34, 1
JE B BMI AL AR S5 A 8 A A LT bl =2 3
i, Bt MS 2H 43 AN B0 38, 1 UA 7K Pkl =2 3
T, 1L UA F1MS 9 % Az B B AR G S 78 7 I R T4
w2 B e R R LA S, nT ifE— 2D K A i g | I
JE RS MS $8 45, XG5 A9 I0 H R4 7540 T
U, SO A O M A S R A R EEE L, A
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