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Predictive value of serum uric acid on new-onset cholelithiasis (a report of 97 469 cases) Wei Yaochen ™,
Tao Ming, Liang Mingyang, Dong Hao, Ma Xiangming, Li Zhenhua, Fu Qingjiang, Cao Liying, Liu Siging,
Liu Tong. " Graduate School, North China University of Science and Technology, Tangshan 063000, Hebei
Province, China
Corresponding author: Cao Liying, Department of Hepatobiliary Surgery, Kailuan General Hospital, North China
University of Science and Technology, Tangshan 063000, Hebei Province, China, Email: caoliying@ kailuan.com
[ Abstract] Objective To explore the predictive value of serum uric acid on new-onset cholelithiasis.
Methods The retrospective cohort study was conducted. The data of 97 469 subjects who participated health
examination at the Kailuan General Hospital Affiliated to the North China University of Science and Technology,
Kailuan Linxi Hospital, Kailuan Zhaogezhuang Hospital, Kailuan Tangjiazhuang Hospital, Kailuan Fan’gezhuang
Hospital, Kailuan Lyujiatuo Hospital, Kailuan Jinggezhuang Hospital, Kailuan Linnancang Hospital, Kailuan
Qianjiaying Hospital, Kailuan Majiagou Hospital and Kailuan Branch Hospital from June 2006 to December 2015
were collected. Epidemiological investigation, anthropometric parameters and biochemical indicators were
collected. All the subjects were allocated into 4 groups according to squartiles of serum uric acid: 24 140 with
serum uric acid <232 pmol/L in the Q1 group, 24 473 with 232 pmol/L< serum uric acid <282 pmol/L in the
Q2 group, 24 382 with 282 wmol/L< serum uric acid <338 wmol/L in the Q3 group and 24 474 with serum uric
acid =338 pwmol/L in the Q4 group. Observation indicators: (1) comparisons of clinical characteristics among the
4 groups; (2) incidence of cholelithiasis in the 4 groups; (3) effects of serum uric acid on the new-onset
cholelithiasis; (D the dose-response relationship between serum uric acid and the risk of cholelithiasis, 2
comparisons of the fitting degree of serum uric acid on the cholelithiasis model, @ effects of different serum uric
acid levels on incidence of cholelithiasis after stratification by sex, @ serum uric acid of different gender on the
boxplots, & effects of different serum uric acid levels on the incidence of cholelithiasis after stratification by age.
Measurement data with normal distribution were expressed as x+s, and comparisons among groups were analyzed
using the one-way ANOVA. Measurement data with skewed distribution is expressed by M (Q), and comparisons
among groups were analyzed using the nonparametric Krustal-willis test. Count data were represented by
percentage , and comparisons among groups were analyzed using chi-square test. The incidences of cholethiasis in 4
groups of different serum uric acid were calculated by person-year incidence. Restrictive cubic spline regression

was used to calculate the dose-response relation between the continuous variable and the risks of new-onset
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cholelithiasis and 95% confidence interval ( CT). COX regression model was used to analyze the hazard ratio ( HR)
and 95% CI of different serum uric acid levels on new-onset cholelithiasis. Likelihood ratio test and akaike
information criterion ( AIC) were used to calculate the fitting degree of serum uric acid on new-onset cholelithiasis
model. Boxplots were used to describe serum uric acid in different genders. Results (1) comparisons of clinical
characteristics among the 4 groups: sex (male), age, body mass index ( BMI), systolic pressure, diastolic
pressure, fasting plasma glucose (FPG), total cholesterol (TC), triglyceride (TG), high sensitive C-reactive
protein, diabetes, hypertension, smoking, drinking and physical exercise were 15 162, (50+11) years, (24=%
3)kg/m*, (123+21)mmHg (1 mmHg=0. 133 kPa), (82+12)mmHg, (5.6%2.0)mmol/L, (4.8x1.2)mmol/L,
1. 14 mmol/L (range, 0.81-1.63 mmol/L), 0.70 mmol/L (range, 0.23-2.23 mmol/L), 2 537, 9 415,
4 575, 2 380, 2 649 in the Q1 group, 19 079, (51+12) years, (25+3)kg/m*, (130+21) mmHg, (83+
12)mmHg, (5.5+1.7) mmol/L, (4.9 % 1.2) mmol/L, 1.20 mmol/L ( range, 0.86 — 1.76 mmol/L ),
0. 71 mmol/L (range, 0.28-1.98 mmol/L), 2 287, 10 124, 6 918, 3 649, 3 288 in the Q2 group, 21 132,
(52£13) years, (25+3)kg/m*, (132+21)mmHg, (84+12)mmHg, (5.5+1.6)mmol/L, (5.0+1.2)mmol/L,
1. 29 mmol/L (range, 0.91-1.94 mmol/L), 0. 80 mmol/L (range, 0.30-2.06 mmol/L), 2 027, 10 755,
8 259, 4 730, 3 958 in the Q3 group, 22 651, (53+14)years, (26+3)kg/m>, (134+21) mmHg, (85=
12)mmHg, (5.4%1.5)mmol/L, (5.1£1.2)mmol/L, 1.54 mmol/L (range,1.05-2.35 mmol/L), 1.02 mmol/L
(range, 0.43-2.50 mmol/L), 1 981, 12 082, 9 562, 6 209, 4 758 in the Q4 group, respectively, with
statistically significant differences among the 4 groups (X* =7 624.63, F=279.93, 961.91, 330.84, 271. 40,
38.25, 353.18, H=3 406.30, 912.23, X*=108. 15, 590.49, 2567.07, 2 209.21,760. 15, P<0.05). (2)
Incidence of cholelithiasis in the 4 groups: 97 469 participants were followed up for 592 922 person-year, 4 270
participants had new-onset cholelithiasis, with a total person-year incidence of 7. 20 thousand person / year. The
person-year incidence were respectively 6.34 (971/153 205 1 000), 6.91 (1 034/149 686 = 1 000), 7.44
(1090/146 549 %1 000), 8.19 (1 175/143 482+ 1 000) thousand person / year in Q1, Q2, Q3 and Q4 group.
(3) Effects of serum uric acid on the new-onset cholelithiasis. (D The dose-response relationship between serum
uric acid and the risk of cholelithiasis: restricted cubic spline regression showed a linear relationship between
continuous serum uric acid, logarithmic transformated serum uric acid and the risk of cholelithiasis (X* =11.74,
8.01, P<0.05). @ Comparisons of the fitting degree of serum uric acid on the cholelithiasis model ; adjusted for
sex, age, BMI, TC, TG, diabetes, hypertension, smoking, drinking and physical exercise, risks of new-onset
cholelithiasis increased in Q3 and Q4 groups compared with Q1 group (HR=1.10,1.12, 95%CI. 1.01-1.20,
1.03-1.23, P<0.05). The —2Log L and AIC value of multivariate model, serum uric acid+multivariate model
were 92 532.39, 92 550. 39 and 92 525.35, 92 549. 35, respectively, with a statistically significant difference
(X*=17.04, P<0.05). @ Effects of different serum uric acid levels on incidence of cholelithiasis after
stratification by sex: in female participants, adjusted for age, BMI, TC, TG, diabetes, hypertension, smoking,
drinking and physical exercise, risk of new-onset cholelithiasis in Q1 group was not statistically significant different
from that in Q2, Q3, Q4 group (HR=1.06, 1.15, 1.09, 95%CI. 0.88-1.28, 0.93-1.34, 0.91-1.31, P>
0.05). In male participants, adjusted for age, BMI, TC, TG, diabetes, hypertension, smoking, drinking and
physical exercise, risks of new-onset cholelithiasis in Q2, Q3 and Q4 groups were increased compared with Q1
group (HR=1.17, 1.24, 1.30, 95%CI; 1.06-1.30, 1.12-1.37, 1.18-1.44, P<0.05). @ Serum uric acid
of different gender on the boxplots: in female participants, the level of serum uric acid was (249+61) pmol/L,
(235+50) pmol/L, (231£56) pwmol/L, (250+66) wmol/L, (266+75) pmol/L, (281+81) wmol/L, (298+
76) pmol/L, (379+86) wmol/L respectively in the group of 1827 years old, 28—37 years old, 38-47 years old,
48-57 years old, 58-67 years old, 6877 years old, 78—87 years old, 88—97 years old after stratified by
10 years old. In male participants, the level of serum uric acid was respectively (310+76) pmol/L, (298 +
75) pmol/L, (298+74) pmol/L, (294+74) pmol/L, (302+78) pmol/L, (311+80) wmol/L, (322+80) pmol/L
and (330+75) wmol/L after participants stratified by 10 years old. & Effects of different serum uric acid levels on
the incidence of cholelithiasis after stratification by age: in participants with age <60 years old, adjusted for sex,
BMI, TC, TG, diabetes, hypertension, smoking, drinking and physical exercise, risk of new-onset cholelithiasis
in the Q2 and Q3 groups were not increased compared with Q1 group (HR=1.05, 1.10, 95%CI. 0.94-1.17,
0.99-1.23, P>0.05), however, risk of new-onset cholelithiasis was increased in the Q4 group ( HR=1.15,
95%CI. 1.02-1.28, P<0.05). In participants with age >60 years old, adjusted for sex, BMI, TC, TG,
diabetes, hypertension, smoking, drinking and physical exercise, risk of new-onset cholelithiasis in the Q2 groups
was not increased compared with Q1 group (HR=1.16, 95%CI; 0.99-1.36, P>0.05) , however, risks of new-
onset cholelithiasis were increased in the Q3 and Q4 groups (HR=1.19, 1.21, 95%CI. 1.02-1.40, 1.04-
1.41, P<0.05). Conclusion Elevated serum uric acid is an independent risk factor for the new-onset
cholelithiasis.

[ Key words] Cholelithiasis; Serum uric acid; Incidence; Risk factor
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ATRER) HR F195%CI , fdf FHABLIR HOAS: 36 11 285 175 5
N (akaike information criterion, AIC) 315 Il JR
R K R8T & IR IE AL AL B O . il AR 214

S RASFE A A LR RIS DL, P<0. 05 922
A FE X,

2 #R
2.1 4 A2 I IRAFAE g

4 3R P AR BML AR e & 5K
WG ILAE  TC TG HE B C-FZ Ry 25 11 PRI | e I
ARSI SR UNER YA i = SO E S W
2 (P<0.05) , W 1,

2.2 ZIE NRARE Y K1 Dl

97 469 52 X7 ST ] R 592 922 A 4F,
G F ARG GE 4 270 B, SRR ENR 7.20 T AN/
A, Horp B bR B U] R 459 688 AAF, BT & IH
AREIETT 3 263 B, NAERIEHE R 7. 10 T AN/4F ;%
Pz ik B SV BE V1] 133 234 A4, B & I A 4E
1003 6, \AE R RN 7.53 T A/4E, Q1.Q2.Q3
F Q4 I NAE ZIR 35158 6. 34 T AN/4FE (9717
153 205 # 1 000) .6.91 T A/4F (1 034/149 686 =
1 000) .7.44 T A/4E (1 090/146 549 * 1 000) Fl
8.19 T A/4E(1 175/143 482 % 1 000) ,

2.3 IMBRFER AKX HT 2 A i 15 i)

DI AR A B il PR R KA A COX L 5] U 5
RUBHTAS R AR 1 2 3 WoRGE R AL, 22 R IH
Guit2E i L (P<0. 05) s ZXHUE AL R B IR R 7K AR
A COX LIRSS AR 3B 25 SR I AR 1 2 3 iR
SR AL , 2Z S AR L (P<0.05) . WA 2,

F1 4 HZIEIEIREHE AL

03 1% PE5R1 #ﬁé LN ) W ) FFakIE éﬂ’a‘mlﬂ% ) Sl I

(B, ) (xxs,%) (%+s,kg/m?) (x+s, mmHg) (x+s,mmHg)  (xzs,mmol/L) (x#s,mmol/L)
QI 41 24140 15 162 5011 2443 123221 82+12 5.622.0 4.8+1.2
Q2 24473 19 079 51+12° 253" 130+21* 83+12° 5.5+1.7" 4.9+1.2°
Q34 24382 21 132 52+13% 2543 132+21% 84x12% 5.51.6% 5.0+1.2%
Q441 24474 22 651 53+ 144 263 13421 85120 5.4+1.5%¢ 5.1+1.2%°
gt X?=7 624.63 F=279.93 F=961.91 F=330.84 F=271.40 F=38.25 F=353.18
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
pa o O AR TR mwwonn TSP wme gmony  FEEE
Q14 24140 1.14(0.81~1.63) 0.70(0.23~2.23) 2537 9 415 4575 2 380 2 649
Q2 24473 1.20(0.86~1.76)* 0.71(0.28~1.98)* 2287 10 124 6918 3 649 3288
Q341 24382 1.29(0.91~1.94)* 0.80(0.30~2.06)* 2027 10 755 8 259 4730 3958
Q441 24474 1.54(1.05~2.35)"  1.02(0.43~2.50)" 1981 12 082 9 562 6 209 4758
giitE H=3 406.30" H=912.23¢ X?=108.15 X*=590.49 Xx*=2567.07 X?=2209.21 X*=760.15
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Q1 H N2 MRER K- <232 wmol/L; Q2 2H 9321k 3# 232 wmol/L< Ifil JRIZ <282 pwmol/L; Q3 £}y 32k 282 wmol/L< Ifil JRAR <
338 wmol/L; Q4 £} 32 ik MIRAR =338 pmol/L;* 5 Q1 4L H#, P<0.05;" 5 Q2 4 H &, P<0.05;° 5 Q3 £H HL#k, P<0.05 ; w4 4

A BT BORE, 4LI) R BRI 56
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F 2 ANEPERAE R ZRRAE R COX H i) RS AR 7Y

IR AR 8 b i FrifEiR Wald {8 AU H 95% nJ {5 IX.[H] PiA

MR
Y 1 0.00 0.00 44.16 1.00 1.00~1.00 <0.05
T 2 0.00 0.00 18.88 1.00 1.00~1.00 <0.05
R 3 0.00 0.00 8.86 1.00 1.00~1.00 <0.05

In Il JRER®
Y 1 0.37 0.05 43.23 1.45 1.30~1.62 <0.05
T 2 0.26 0.05 20.09 1.30 1.16~1.46 <0.05
R 3 0.19 0.06 10.06 1.21 1.07~1.36 <0.05

T ASEA A AR I 7 S 200 PRIRIK T I L PRISR « 3 20 80 A DR IR 26 %) M0 4 5 A28 1 S DRI SRR S AR 2 AR 1 (i Sty A IE T

AR PR B

I PR R 7K 55 M R s IRUIRS: 1 3] it - o g 6
% ,RCS Z5 LM (B 25% 50% A1 75% 3 H5
DL 7 A 4 L IR PR 7K 15 DB A g IR 22 B 2k
KHEX*=11.74,P<0.05) , A& Wi L3 0 (X =
2.38,P>0.05) ; X B ACS 1 10 R R /K ~F- 55 H A
iE I AU, 52 B 26 G AR (X2 =8.01,P<0.05) , AL

R 800 (X*=0.31,P>0.05) , WK 1,2,
0.400

0.288

0.175

0.063

-0.050

-0.163

-0.275

— Estimation

-0.388 ---Lower_CL ---Upper_CL ---Knots

Ln(HR) (AL AR L PR IR S FR 4Ly 262)

|
163

|
225

| | |
288 350 413

B AR [ 1L R R /K S
1 : Estimation ; XU A& 31{f ; Lower CL; %1% X 8] F KR ; Upper CL: #1{%
X 0] B ; Knots ; # 5,
B 1 SR A A I PR R 7K -5 MELA A 2 s AL 1) DG 2R

|
475

|
538

|
600

-0.500
100

RIS 2 ) FEA b HE— 2D A IE A BT AR SR 2 5 = RO | LTI A RIS R A SRR

I PR TR X AT i A5 40U 510 B 1) E 3, COX L
B RS BT A3 A7 25 R o BT A A2 i T R IE T
PEA AEWS BMIL,TC TG W JR 9 | e 10 9 W
T VA B 5B DR 6 B & IR D RE S, 5
Q1 4LFb%E,Q3.Q4 41 3233 B & MH A i AU 43 31)
B 10% 12% , 22 5 ¥ A geit 7 @ L (P<0.05) ,

I=A
5

H1E)y 5.64)

4

0.063
-0.050

-0.163 |-

Ln(HR)CHH AL I i PR S

-0.275

-0.388 |~ P g— Estimation ---Lower_ CL ---Upper_CL ---Knots

-0.500 = ~ | | | | | | | |
480 499 518 536 555 574 593 6.11 6.30

XS R 1 SR B
14 : Estimation ; XU 118 ; Lower CL: 815 X J8] F IR ; Upper CL: B3
X [a] 1B ; Knots : 45,

B2 SPHC AR5 i BRI K -5 BB 2 9 IR B 56 2R

3 AHZHAENEIATER COX H ) RUFS AR EL AT
IR A AR 20 51 b1H brifiis Wald {H JAUG L 95% AJ {5 IX.[f] P&
B 1 Q14 36.07 1.00
02 0.08 0.04 3.84 1.09 1.01~1.19 <0.05
Q3 4 0.16 0.04 13.18 1.17 1.08~1.28 <0.05
Q4 41 0.25 0.04 33.12 1.28 1.18~1.40 <0.05
i 2 Q14 14.91 1.00
02 4 0.07 0.04 2.33 1.07 0.98~1.17 >0.05
Q3 4 0.12 0.04 6.84 1.13 1.03~1.23 <0.05
Q4 4 0.17 0.05 13.81 1.18 1.08~1.29 <0.05
Al 3 Q1 #H 7.00 1.00
02 4 0.06 0.05 1.67 1.06 0.97~1.16 >0.05
Q3 41 0.09 0.04 431 1.10 1.01~1.20 <0.05
Q4 4 0.12 0.04 6.25 1.12 1.03~1.23 <0.05

Q1 4083218 MR FR K V<232 wmol/L; Q2 2055718 % 232 wmol/L< Il /R <282 wmol/L; Q3 £ Jy3Z i 282 wmol/L< LR R <
338 pwmol/L; Q4 0 M 321X MUK =338 wmol/L; BEHAY 1. B ZERIAY  BEAY 2. FERIRY | 19FERE_ DA IE T 4R % P51 5 LAY 3, 745
B2 R Ll — A TE R T iR 25 B IR T I =R BRSNS R O A B
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T 328 L 22 PR B AR ) AR
BMI ' TC TG BHIR | & LS W AR A F 68
PP = SRR AR AL TS AR AR A i - 2Log L
BN AIC {H, 23514 92 532.39 192 550. 39, i)
B R AR AC AR R 353 - 2Log L {E A AIC {5435
h 92 525. 35 192 549. 35, JIA ML bR B2 4 22 K] A
RISRIMZ AT A, 2R A G4 E L (X =7.04,
P<0.05), WF4,

FEA T 53 J22 I AN AL IR P8 7K P57 2 R i )
S PR R X BT 4 R A E () 5% ) 5 0 A7 e A8 L
(X*=7.19,P<0.05) , EHLAS [R50 A 04 afn R /2 7K
25 SRR WO RN [ AT 5 2, FE
GVEZ A HE I OE T AR BMLLTC TG i JR 9
o IR IR T A 7 6B e DR 38 0 e A A i
B E ,5 Q1 ZHEbEE, Q2 2 . Q3 41 .Q4 HZik#E

Fz 4 KNI COX I RBSAR R 1 0l A 1

TR —2Log L AlC
EAREx vt 92 532.39 92 550.39
22 PR ALY + 1 PR R 92 525.35 92 549.35

T Z R FERBIRIE T AF I R BT 8 40, R I [
Hvi = lg H DR | ML | W AT | A T R
—2Log L:=2Log IR 1t ; AIC : 2Rt 5 EAL HEN ; - 2Log L
MR X S3 A, 22 {8 >3.8 XTI P<0.05, 22{E>6.6 XTI P<
0.01,25{8>10.8 X% P<0.001

BRI E K 25 S TG 124 L (P>0.05) .
EB M AZIHE P, KAOE T 418 BMIL, TC, TG i R
5 | e LR 9 AR AT AR 7 BB Mk IR 2R i & R
FIERFEIE , 5 Q1 4 H#,Q2.Q3.04 42k #H
B R AT E AR 43 0 38 0 17% . 24% .30% , 22 5+
G X (P<0.05), WS,

RS AFEMEN 2R IR K52 0T R BBATAE B COX L 51l IXUBS AL 20 7

JR A5 TR 51 b fH PR Wald & JRVE: Lt 95% 1] {5 X [f] P1E
p-qi
FiAD 1 Q14 18.93 1.00
02 41 0.07 0.09 0.51 1.07 0.89~1.30 >0.05
03 41 0.18 0.09 3.91 1.20 1.01~1.44 <0.05
Q4 41 0.35 0.09 15.71 1.43 1.20~1.70 <0.05
Y 2 Q14 2.06 1.00
02 4 0.06 0.09 0.43 1.07 0.88~1.28 >0.05
Q3 4H 0.12 0.09 1.66 1.13 0.94~1.35 >0.05
04 #H 0.11 0.09 1.47 1.12 0.93~1.34 >0.05
A 3 Q14 1.51 1.00
02 41 0.06 0.09 0.38 1.06 0.88~1.28 >0.05
03 H 0.11 0.09 1.37 1.15 0.93~1.34 >0.05
04 4 0.08 0.09 0.91 1.09 0.91~1.31 >0.05
B
PR 1 Q14 31.25 1.00
02 41 0.14 0.05 7.14 1.15 1.04~1.27 <0.05
Q3 #H 0.20 0.05 15.50 1.22 1.11~1.35 <0.05
04 4 0.27 0.05 29.41 1.31 1.19~1.45 <0.05
FEFY 2 Q141 18.19 1.00
02 41 0.13 0.05 6.25 1.14 1.03~1.26 <0.05
03 0.17 0.05 11.18 1.19 1.07~1.31 <0.05
04 4H 0.20 0.05 16.43 1.23 1.11~1.35 <0.05
B 3 Q141 29.51 1.00
02 41 0.15 0.05 9.16 1.17 1.06~1.30 <0.05
03 H 0.22 0.05 17.95 1.24 1.12~1.37 <0.05
04 4 0.26 0.05 26.85 1.30 1.18~1.44 <0.05

Lot N Lo i PR 192 DY A5 BOK S #4743 41 0k - Q1 4 PR 12 < 201 pumol/L, Q2 41 201 pumol/L < Ifil JR 1% <237 pmol/L, Q3 41
237 pmol/L< Il JRER<284 pmol/L, Q4 £ I JR 1% =284 wmol/ L 5 A FEHE 5B 1 i IR 12 DU 43457 BOKSF- HEAT 43 20 20 - Q1 2H il PR i <
245 pwmol/L, Q2 21 245 wmol/L< [l JREL <293 wmol/L, Q3 2H 293 wmol/L< Ifil JRAE <348 wmol/L, Q4 4 Ifil JRFR =348 wmol/L; 15 Al
1 PR TR A0 2 FEARAL | (9 LA IE T AR % BT 3, e BT 2 SEml Lk — B G I 7 A o 48 45, IR e I =7

BEDRIP | R ML WA AR AT RS 7 BB A
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FEZR 7 AN ] ) 1 i bR R AT D « A 2 1 32
Hrp, LU RN 10 & iE 1757 241,18 ~27 % 41
28~37 B4 38 ~47 % 4] 48 ~57 %41 58 ~ 67 %
2 68~77 B4 78 ~87 B4 88~97 B £ 4HZ ik
F AL PR R 7K 43 51 R (249 £61) pmol /L, (235 +
50) pwmol/L. (231 +56) pwmol/L. (250+66) pwmol/L .
(266+75) pmol/L. (281 +81) wmol/L. (298 +76)
wmol/L . (379+86) pmol/L; 7£ B tE 2 ik & b, Ek
A5 AT 2 1 I PR R 7K P43 53 R (310 £76 ) wmol/LL
(298 +75) wmol/L. (298 +74) pmol/L . (294 +74)
pmol/L(302+78) pmol/L . (311+80) wmol/L . (322
80) wmol/L . (330+75) pmol/L,

FERAFARY 53 J22 I AN R LR P8 7K P IR i 2 1)
S 01 PR R X T & NE A i 14 5% W) 55 47 08 A7 A2 28 B
(X*=637.12,P<0.05) , 7EFH H4AEZIHE (FFlf <
60 %) 1 AZIE T H] BMI L TC TG K PR | 5 I

I AR TS A B B PR 3 KT e A 1) 5% i)
Ja,5 Q1 Al Hbdr, Q2 AU Q3 4132 ik B & A e
SRS ABEIN(P>0.05) , 1M Q4 20238 % 3 & N A7 hE
U3 (P<0.05) 5 7R £ Z I (FFi>60 %)
t RS TE T HERI BMLTC TG B JRY5 5 1l 9 %
AT IR B 4B b DR 28 06 3 2 B A 1 52 W) )
5 Q1 Al He#, Q2 413733 B /2 MR i JRURS: A 384 Jin
(P>0.05) 1 Q3,Q4 20323835 #r & M0 A i XU 3
m(P<0.05), W6,

3 itig

MR 5 [ [l S (g J A 57 0 A5 ( NHANES ) 28
7 1988—1994 4F 4= 35 155 PR R ML AE 1Y) S8 06 32 2R
3. 2%, 1M 2007—2008 4T 155 bR 1% 1 A (1) 8 9 2% 1 Tt
T 214%™ —I0HE KRR W 4 K B TRAT
I 2 R A 25 SR R 1980 4F 5 R R INLAE Y FUi 3R 5

R 6 AFAFEES 2K I IR WK 520 K IBATAE ) COXC L 51l XU A 20 7 A

IR A 415 b1E brifiiR Wald {H SR e AE 95% A 5 X [i] PE
AR
FT 1 Q14 12.12 1.00
Q2 41 0.04 0.05 0.67 1.05 0.94~1.16 >0.05
Q3 H 0.10 0.05 3.66 1.11 1.00~1.23 <0.05
Q4 4 0.17 0.05 10.79 1.19 1.07~1.32 <0.05
Y 2 Q14 17.91 1.00
Q2 41 0.06 0.05 1.53 1.07 0.96~1.19 >0.05
Q3 H 0.14 0.05 6.57 1.15 1.03~1.28 <0.05
04 4 0.23 0.05 16.25 1.25 1.12~1.40 <0.05
A 3 01 #H 6.37 1.00
Q2 41 0.05 0.05 0.75 1.05 0.94~1.17 >0.05
Q3 4 0.10 0.05 3.17 1.10 0.99~1.23 >0.05
Q4 4 0.14 0.06 5.62 1.15 1.02~1.28 <0.05
EAF
FEAL 1 Q14 4.27 1.00
Q2 4 0.12 0.08 2.04 1.12 0.96~1.32 >0.05
Q3 4 0.13 0.80 2.73 1.14 0.98~1.33 >0.05
04 #H 0.15 0.07 3.97 1.17 1.01~1.35 <0.05
B 2 Q141 6.72 1.00
Q2 #H 0.14 0.08 2.89 1.15 0.98~1.35 >0.05
Q3 4 0.16 0.08 4.30 1.18 1.01~1.38 <0.05
Q4 41 0.19 0.08 6.31 1.21 1.04~1.41 <0.05
Y 3 Q141 6.49 1.00
024 0.14 0.08 3.16 1.16 0.99~1.36 >0.05
Q3 41 0.17 0.08 4.74 1.19 1.02~1.40 <0.05
Q4 4 0.19 0.08 5.74 1.21 1.04~1.41 <0.05

Q1 41 A 2R MRBR /KO- <232 wmol/L; Q2 £ 32 ik # 232 wmol/L< Il JREZ <282 wmol/L; Q3 £}y 32 ik 282 wmol/L< Ifil JRAZ <
338 wmol/L; Q4 243213 Il JRER =338 pmol/L; HFAFE <60 % ; B4 >60 4 ) 1. BAPK ZEAARY 500 2, ZEASER 1 Y JEAh 1A%
TR R 3 AR 2 RN bt —2BASIE T A IR | H I =R AR B IR L IR A O A TR R
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1958 4EAHELTF S T 179", R [ A9 155 bR R LA 3
TR 2FRAE 5 P9 7 Rk B AL, H RT3 E s R R
MAE B FE LA 1. 242, 5 RN 10% , =5 JR R IUAE
FEHBAR B4 28 J5 10 o A o Y BB R, L
AR AL R R AR i PR R K S5 AR
WER AR A LE X R B YD, 5 K Il PR R 75 T 5 350
NEJESE BRI S e R AT BEIRAS , DL B
NRCE i & i fa sz PR 25, AL i ] 9 A DK i bR iR
IRV BB SE A A A AT S B 4/
3.1 [ PRI AK Xt 3 2 R SE 2R ) COX Eb
5] XL A5 75

AWFFE RCS 25 R R U] AEMIE HA IR 2 I &R
Jei , LR R B35 i — A~ BN LA i 1) 22 9 JRURS: 184
0.1%, MFIRKTFZEEK, AomEneE
P, WCHS M0 PR B R AT X6 B A, R R A0 1R PR
B —> B A RE 19 % 9 RS 3G T 219% . i
S DA BN AR A 18 375 252 AU A A 2 X BN AL T i
A 15t 5 JEA S 19 2% 9 XU I: 22 ] ) 741 - R I G 3R
H SBR[ 3 I ELZAINE LR R LA Y A6 K
SFHJEHA COX ZR R BRI FERIE T iR
PRI R G EH KM 5 Q1 4 IAE, Q3 41 Q4 4
JELA S B 2 IXURS: 23 0l 8 0 109% F 129% % 1 bR
fiatt AL GE IR e TSR )5 | 28 3 & IR A i
BRI AR A T B3I, XS A
TR LT i 9 IXURS: B i PR R 2 — AN A ] Z A0
P ROA IR R B AE ) 5% M 50 591 =22 (R 7
FEAEH. , HASRIME IR ) i PR R 7K P22 S A K il
P NBEZE ST 5 2 )5 8 F AR COX L A1) AL
PEARIEAT 00T . 78 53 Pk A2 33 B (A IE HAL A B
KIS, 15 I PR IR 7K ST-ATY SR J2 52 i) JIEL i 2% s 7y 2
SfERERNE S Q1 Al Hbds, Q2 4. Q3 41.Q4 AHT
5 R RE DRV AR R 38 00, L & 3 XU B 5 I R TR 1
B BT (P<0.05) , (HAEZ PRS2 hoIf Rk &
AR SR, FELE BN Stk i, Bk
ZARF FAEZ 0 4L R FRV- 24 K Y F otk
BAFWY)ZE (88 ~97 B AUBRAN) , 3X 1T REfF A R fal 78 &
PEZ I HP L R R AN J2: IE A RE 2 95 118 2 ST f B A
B M PRFR KBl 25 4T 1% 388 fin i s, B0k AR
AR AT 50 2 . 320 s R R ARG IE
HAARARE AR OGS RS R R 5, T A i AR 4L 7R 5k
SRR KT DR R Y 2 5 M LA R0 1Y
s fEp A&
3.2 I BR R R M RE A K0 (A AR S AL R

H A [ P A0 B AT P S DR 2 55 BE A 0 %

FRIBFFEHGE  {H 5 T 1R IR 5 1B A 4 0 i % 42
fEk N Z M54 £, Krishnan 557" 75— T K 1k
15 4ERH T 5 K 5 012 BPURES RAAFSE h & 1 . &
KV B4 IR TR A2 8T 4 W DR Tk 5% 28 HIRE () 1 37 A8
iR 2 . Zhang 45" (W FT 45 TR 0T . i FR AR S 1R
BER GRS S R R | B MR AKF- T, A
R A ZR G AR 2 Wi bR ifE 45 B3 2. Chen
SR ORI ST A SR R B AR T I PR R A B NEE
AP PR R 20 2 A AR 235 AR i XU 3G 1. 6 £
MM PRIRIA FT LA i g 5 i AR, 38 00 i M JHF B NS P e
() %% 95 UG 24" . Heinig #1 Johnson'*’  Nagahama
250N Krishnan 257 435764 A ABFFE & B K
PR MR R 5 5 TC I AE K AR HDL-C. il hE %5 D7 AH
X DA bR g R AL IE T AR 458, B sk
S P 01 PR PR AR S M I A i A () ST e TR R

I PR R AT HEAT i 2 5 52 Wi B4 A DAL Al 15 AN 56 42
4, Nagahama 550" (R BIF 5 45 50 ¢ W . 755 R R 1M,
S AT A5 251 105 200 B 58 A 5 oy A 48 A I I8 ) AU
Choi %5 AT 45 R W . R /K719 LR R 7T LA 3
TEAE P B 7R S SREBP-1c , M U4
JRLAR W 6 B, 3 G i i B, Hikita 25 (OB 5T 45
SRBH B KPRy MR R 55 8 IR NE 7 BSR4 B Y
NE SR DTRG0 2 5 IR U NE JRE ) 5 3R B 5 )
T AEJPERE A8 7 JELT v Bt B0 i e gt i L JIEL 9 1R
3 35 LA R o L 1 P s PR AR, 2 At O IR
[ s o T Bt O TS A R A £ 2 R
PTG R MRS 45 1 ) 2 ) JIH 3 2 [,
JETE LA A B BRI 22— B RERE B AR i
A 3555 P O P 9% b, 80 DL e e
Y5 B, DT 3 BSCHE Y r IR [ B el R fefi )
Bl at e,
3.3 ARSI PL AR PR

AT G AT FH A 7 K A i 1208 R A GE , el T
HABBTEATAE R BREE - 7 AR S HAT AR A
[ TC Tk R I TCAEAR IR 25 A7 ABIFGR Y 5 — A
PAETREAR B, BV 4K (EABE AT AT
TEFJRIBRPE - (1) Ao fel TR PSR A {H RS ok
X3 RE A A 2SR i A [ s 1 285 A O €8 3R 1 25
PIIE AL A, (2) IR 45 4 &%
I AW AR R4S 45 4 5 IE 25 4 X 43 TFok
(3) AWFFEARIRIHE R CE MR kEZ2 25 | B A IE 5K
LR R, (4) IBAAE R &A= n] LLFERE VT Y
TR (HABESE A fEEREARRGR 2 4F 13k, AT REAIR
A T R RE ) &I T L
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ARWFTELE R« 8 7KV (9 LR R 2 52 Wi

REATRE RS A I R 2K o Bl 2835 AR 6 K 1
e AR BT A A Y b A e e R ML A A8 7 38 4F I
Th, BA SRR AR S R AR A T 2 Al PR F
FECAUESE ML PR K- T S AU ER A A PSR |
o A 2P P I SR A AR S DD OB, i R
R MILAE 5 A A P B A 2x TR, 27 AT BA e 24
FENZIRAART Z X w8 7K LR BR A DL T, o B
A PR ACAE  DA FELATE DRRSE 94 A A6 A AR S 1
PRI BB B A IR ) 5 5

S 3k
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