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[ Abstract] Objective To investigate the effect of baseline serum uric acid (SUA) on the
incidence of macrovascular events in patients with type 2 diabetes mellitus (T2DM) without
hyperuricemia. Methods Based on a ten-year cohort of Beijing Community Diabetes Study, using
cluster random sampling, participants from 25 communities of 5 districts of Beijing were selected
between August 2008 and July 2009. A total of 2 988 T2DM patients without hyperuricemia who
completed 10-year follow-up were included. The clinical information was collected at baseline, and
the occurrence of macrovascular events (cardiovascular events, cerebrovascular events, peripheral
vascular events) were adjudicated by the expert diagnosis group. The total, male and female
populations were divided into three groups according to the baseline SUA tertiles (T, T, and T,
group), respectively. Differences among three groups were evaluated by one-way analysis of variance
(ANOVA) or Kruskal-Wallis H test or y* test. Cox regression analyses were applied to evaluate the
relationship between the SUA tertiles and the risks of macrovascular events. Results In the total
population, the T, group (SUA<252.00 pmol/L) consisted of 1 005 cases, T, group (252.00 pmol/L<
SUA<315.07 pmol/L) consisted of 988 cases, and T, group (SUA>315.07 pmol/L) consisted of 995
cases. In the male population, T, group (SUA<266.33 umol/L) included 404 cases, T, group
(266.33 pmol/L<SUA<332.22 umol/L) included 405 cases, and T, group (SUA>332.22 umol/L)
included 404 cases. In the female population, T, group (SUA<242.00 pmol/L) included 594 cases, T,
group (242.00 pmol/L<SUA<305.00 pmol/L) included 592 cases, and T, group (SUA>
305.00 umol/L) included 589 cases. In total, male and female populations, the incidence of
cardiovascular events increased with the increasing of SUA level, and the difference among the three
SUA tertiles groups was statistically significant (P<0.05), while there was no significant difference in
the incidence of cerebrovascular events (P>0.05), and the incidence of peripheral vascular events
was highest in T, group of the total population (P=0.044). In total population, compared with the T,
group, Cox regression analysis indicated that the T, group had a significantly increased risk of
cardiovascular events (HR=1.998, 95%CI 1.380-2.893, P<0.001) after adjustments for gender, age,
body mass index, waist circumference, blood pressure, duration of diabetes, glycated hemoglobin A,
triglycerides, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, estimated
glomerular filtration rate, anti-hyperglycemic therapy, income, education level and smoking habits.
After stratification by gender, the risk of cardiovascular events was also significantly increased in T,
and T, groups compared with those in T, groups in male and female (P<0.05). In total, male and
female populations, the incidences of cerebrovascular events and peripheral vascular events were
not significantly associated with the SUA tertiles after adjustment for multiple factors (P>0.05).
Conclusions The SUA level was independently associated with the risk of cardiovascular events in
the patients with T2DM even without hyperuricemia, suggesting that higher level of SUA may predict
the new occurrence of cardiovascular events in T2DM patients with SUA levels in the normal range.
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BMI(kg/m?,% + 5) 24.98+3.18 25.18+2.98 25.71%3.18 5.843 0.003
MR (em, % +5) 89.68+9.40 91.35+8.73 92.90+8.70 13.007 <0.001
SBP(mmHg, % + s) 128.00+14.77 129.59+13.33 128.93+13.49 1330 0.265
DBP(mmHg,% * s) 78.38+8.90 78.72+8.19 77.54+8.29 2.077 0.126
HbA, (%,% = 5) 7.47+1.78 7.15%1.57 6.92+1.24 12.660 <0.001
Hh = [mmol/L, M(Q,,Q,)] 1.36(0.94,1.91) 1.43(1.01,1.98) 1.49(1.07,2.23) 12.366 0.002
SR FEEE (mmol/L, % + 5) 4.88+1.27 4.74+1.27 4.74+1.29 1.652 0.192
HDL-C [mmol/L, M(Q,,Q,)] 1.24(1.07,1.50) 1.24(1.05,1.50) 1.18(1.00,1.36) 20.686 <0.001
LDL-C(mmol/L,% = s) 2.74+0.86 2.76+0.87 2.82+0.93 0.901 0.406
eGFR [ml*min™+(1.73 m*) ™", % + 5] 93.29+14.96 92.25+15.91 87.40+14.95 17.052 <0.001
R KA AL ](%) ]

O A 25(6.2) 48(11.9) 46(11.4) 9.032 0.011

i i A = A 27(6.7) 25(6.2) 30(7.4) 0.509 0.775

JE L A5 e 18(4.5) 14(3.5) 23(3.7) 2.345 0.310

TE : SUA WL PR 2 s BMI AR EE 46 %5 SBP Wi i s DBP S &7 5K IR s HbA | A i AR I 21 28 11 5 HDL-C Ay i 4% i 2 11 JIE [ B 5 LDL-C o iR
JIE i # 11 [ 5 eGFR b i 58 f4 1F /N BRI b 2% 5 7, 40l SUA<266.33 pmol/L; T, 41 4 266.33 wmol/L<SUA<332.22 pmol/L; T, 41 2 SUA>
332.22 pmol/L L LGS JE A (45 SO WUREBE bR B kS5 B RS B A IR B kA B AR RERE DB O ) s AR I L2 D e i
B8 5 o LA 50 L A PE | — P R A e I I 5 R LA A R DR LA A R B A R R AR M

M4 %20 . 1 mmHg=0.133 kPa

oA DRI 2 XU A 2 1) T A XL 12 2 2 XU
KU, T REAETE L H ATV AR SUA K A
I, BIfdE SUA A& 59 T2DM EE , DA B7 ¥4 K 1L 45 3:
RAE WAL R % U T SUA ZKF I IR 17
il 5 A 38 Y 25 DR IR ILIE A9 32 W (U0 i i 7 22 % )8
BESOMIN (KERETS NP A

T AL SUA 7K B2 35 PRI I AiE A8 R A7
e 2 BEAA DFR R B SUA 500 18 I K
B 5 R IRAFAE P 22 527 o AR5 o 1) S 4
GYAT, A BUAE TG v DR B2 ILE (1 T2DM BB 35, B 5

PEIEJE M, SUA 5387 K0 IV S A 09 K AR 2 % )
FHOG, T M 25 5 BRAEAFZE4R T SUA o0l
I RRE WY O F A AN I3l 25 S 1 D D AT B2 5
WA I MEPERE RO A A R R 47
R D A T R ) MR AT R ML A A A
AR ABFTENA L MER 4R (61.02+
9.2) %, Rl or Lo ME Ak T Bl 4 22 W) ol 38 4 22, e
PR ORI T AT A T sksss o BeAh , BRAEAI ST £
R PRIV MLAE A £ 27, AR SE B BIE T RS
[, A FEANA BT A B SUAJKF AR, Al
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T3 LI SUA = 7 505320 45 21 i BEERARRAE BT 22 ML A S L A

MEELEbR T, 41(594451)) T,20(592 441]) T, 2H(589 i) F/H/E PlE
(Y xxs) 59.86+9.35 61.38+8.83 61.8429.39 7.513 0.001
W m e 4E,M(Q,,0,) ] 6.00(2.50,11.58) 5.33(2.08,10.73) 5.42(1.92,11.29) 3.959 0.138
FHENI H WAL (%) ] 20.826 0.002

<2 0007 310(52.2) 249(42.1) 248(42.1)

2 000~4 000 JT 195(32.8) 230(38.9) 232(39.4)

>4 000 JC 63(10.6) 64(10.8) 64(10.9)

NGE 26(4.4) 49(8.2) 45(7.6)
HEREH](%) ] 3.597 0.463

A 119(20.1) 118(19.9) 117(19.9)

hag 397(66.8) 377(63.7) 374(63.5)

[ 78(13.1) 97(16.4) 98(16.6)
Febiinyr [6)(%) ] 5.066 0.535

J 74(12.4) 84(14.2) 84(14.3)

JBE i R 399(67.2) 398(67.2) 376(63.8)

Ll 2 29(4.9) 33(5.6) 29(4.9)

A2 92(15.5) 77(13.0) 100(17.0)
WL (%) ] 25(4.2) 29(4.9) 32(5.4) 0.967 0.617
BMI(kg/m?,% + 5) 24.48+3.50 25.51+3.35 25.85+3.58 24.872 <0.001
MR (em, % +5) 84.58+9.51 86.98+8.94 88.00+9.27 21.343 <0.001
SBP(mmHg, % + s) 127.10+14.18 127.40+12.57 129.05+13.39 3.641 0.026
DBP(mmHg,x * s) 76.93+8.75 76.26+8.03 75.81+8.17 2.712 0.067
HbA, (%,% = 5) 7.33+1.70 7.00+1.35 7.01%1.25 9.956 <0.001
Hh = [mmol/L, M(Q,,Q,)] 1.37(1.00,1.99) 1.55(1.18,2.13) 1.73(1.25,2.37) 50.559 <0.001
SRR (mmol/L, % + 5) 5.26+1.45 5.13+1.17 5.04+1.17 4212 0.015
HDL-C [mmol/L, M(Q,,Q,)] 1.41(1.18,1.69) 1.33(1.13,1.58) 1.30(1.10,1.50) 31.127 <0.001
LDL-C(mmol/L, = s) 2.91+0.98 3.04£1.01 2.90+0.94 3.723 0.024
eGFR [ml-min™+(1.73 m*) ™", % + 5] 89.43+15.79 89.09+14.20 83.58+13.98 29.583 <0.001
BER KM A AL (%) ]

O 17(2.9) 32(5.4) 39(6.6) 9.249 0.010

i i A = A 30(5.1) 41(6.9) 30(5.1) 2.528 0.283

J L 4 0 12(2.0) 11(1.9) 18(3.1) 2.210 0.331

TE : SUA ML PR 2 s BMI h AR 46 %5 SBP Wi i s DBP S &7 5K IR s HbA | R i AR I 21 28 11 3 HDL-C Ay i 4% i 2 11 JIE [ B 5 LDL-C o iR
FE MG 7B 11 I EE B 5 eGER O il 5510 B /I Bk 0 0 3 5 7 415 SUA<242.00 umol/L; T, 41 4 242.00 pmol/L<SUA<305.00 pmol/L; T, 41 2 SUA>
305.00 pwmol/Lo U A5 S 1A 45 2V O UL AL | el IR 3l bk o5 B oA AR el R Bl K S 3 AR AR OB O T BB B 2235 O AT 24 5
I AL A A L A BE M I i 2 A Ik P S a5 D D A G R A e A R P A T R N R g A

LA, 1 mmHg=0.133 kPa

REf SUA K- 22 57748 /IN , T AT BE -5 B0 1) 22 S A8
INo ASWFFEAL S B SUA 538 & 0o L A8 S 85 VAR
IR, T A S RG50S A 2 ) 2
AAFAER SN o SCRRIRE % | i I s B PR %o
o LA A0 0L 2R 8 R S MR AP A 35 22 51T AR
WETEAN AR RET- 2 4R i i 1 60 %7, 29 jBAT IR
o ELAT R 1 e LT AR, X 6 P 2K AT BE S 2 SUA
X LA R A LA A RS2 A A R AR S . AT
FEMA K I SUA 55 J& i I A8 o 40 i R LR A AR 22 5
X AT BB A J B S 08 AR X DA K

i) 1 0 A 3 R LU R R L AT 20% 1Y FR 3 HH B
iE R, 5 A0 RER 43 TR B O A R B R T
CVD"™ 3 26 X 25 A e S5O Bl 1) AR I, F
5 S A, e 14 & 28

AW A — e (DB AREE 50T
TS ANIRIX 25 AFE X Hus 2R 10 4EBA B RE T , A
SE L Bl RN, HLAT 1% 22 10 45 & ki A F
AR IR RN AT S W, TR T 5
AT — 8 W XA - (2) B IR LA SUA /KR
I B E T2DM ARE IS5 4 #R R SUA 5K
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Fz4  BARESUAKFES RMAEFFRRE Cox MIH LS H

s i SUA =4 s e e et
HRAE(95%C1) P1H HR1i(95%C1) PAH HR i (95%CI) P{a
O M T4 1.000 — 1.000 — 1.000 —
7,41 1.544(1.059~2.249)  0.024  1.429(0.980~2.084)  0.063  1.449(0.989~2.121)  0.057
7,41 2.315(1.627~3.292)  <0.001  1.910(1.338~2.728)  <0.001  1.998(1.380~2.893)  <0.001
I AL A5 <A T4 1.000 — 1.000 — 1.000 —
7,41 1.346(0.944~1.919)  0.100  1.285(0.901~1.834)  0.166  1.347(0.939~1.932)  0.106
7,41 1.175(0.813~1.697) 0390  1.056(0.728~1.533)  0.773  1.236(0.840~1.818)  0.281
JE) B A =0 .41 1.000 — 1.000 — 1.000 —
7,41 0.870(0.507~1.495)  0.615  0.827(0.481~1.422)  0.493  0.828(0.478~1.434)  0.500
7,41 1.621(1.012~2.598)  0.044  1.412(0.875~2.279)  0.158  1.546(0.939~2.547)  0.087

E:SUA HIMLIRFR ; T, 414 SUA<252.00 pmol/L; 7,40 252.00 pmol/L<SUA<315.07 wmol/L; 7,415 SUA>315.07 wmol/L. #E%I 1 A 4% IF i
AR DR AR DA TE A 0 AT s AR 3 AEASEIRY 2 () S A T PR EE R AR W R SO R R SR B DRI AR AR AT AR L H I =R
UG O O M I A SR /N R R R U e R AT O R R RS o O A A O LA
FE SR BIBK S BEEAEAR e R B Bk AR ORERE OB o0 ST IR AL BE 22 2B O I AR A 5 i A S L 55 i S o A BE 3 PR A e
ML 7 I X RS W 4 L 5 ] LI P B DRI 0 28 0 11 i A8 T R L JCME R 1555 I 58 e s — R et

F5  BHESUAKT-5RIME RN Cox B 3 Hrh R

PR dik SUA =40 4 s i o - PR3
HR {E(95%CI) P{H HR{A(95%C1) P{H HR{f(95%CI) PAE
O LA 748 1.000 = 1.000 — 1.000 —
7,41 2.171(1.338~3.522)  0.002  2.070(1.276~3.359)  0.003  2.109(1.293~3.438)  0.003
T4 2.158(1.325~3.514)  0.002  2.004(1.230~3.266)  0.005  2.264(1.356~3.779)  0.002
i . A .41 1.000 = 1.000 — 1.000 —
7,4 1.021(0.592~1.760) ~ 0.940  0.982(0.569~1.693)  0.947  1.062(0.611~1.847)  0.830
T4 1.274(0.757~2.145) 0361  1.200(0.712~2.022) 0494  1.567(0.902~2.722)  0.111
Ji Lt 5 e T4 1.000 + 1.000 — 1.000 —
7,4 0.846(0.420~1.702)  0.639  0.849(0.421~1.709)  0.646  0.840(0.411~1.714)  0.631
T,40 1.458(0.786~2.707)  0.232  1.465(0.788~2.723)  0.228  1.616(0.840~3.106)  0.150

TE : SUA M IR 5 T, 410 SUA<266.33 pumol/L; T, 41 4 266.33 pmol/L<SUA<332.22 wmol/L; T, 414 SUA>332.22 pmol/L, B 1 KA IETR
PRI A0 2 8 TR AR 5 B 3 ZE AR 2 (1 BRI (E AR o 8 A TR S e (R B R B DR AR AR UL 1 T = e R R AR
O T e AU i 1 L A O /N BR U R R R K AR T A BB R WS o O U LS A UREAE R
K B FEAE AR IR SR HR AR ASRRUE O SO U T TV 3 5t 2o JE AR L 8 5 0 %6 G 0 A 1, A A B | — e e At it £
W O ST s S o ) L 0 A S R B R M A A L I A E R R B MR | i A R S R —h JE U

MR R, BARIHE . AR E—E RO LA S R A KR o
BRI BRI - COBTFEAFEA R T A AR AREEA T Y RIZEMSR A fF 4 7 LR 3 R

BEHLIMRE TR 2 | o] BEAFAE— & R AR o () BFST Bl SN DORE PR 5 (BCDS) B9 T A7k IX TR iR 55 v
\ . e N S DHH 2 5%

ABHR LR ﬂﬁg TR %%ﬁ#%gﬁ#}} EETMAR Dk SR B 0T I8 RS KT

R RIS S T AR Pl AT dnie . BE5T, B A 7 A 55 DR ot

T B — R T SUA X & R A8 44 1% T Ay W5 SIS SREUTE B R B N 2K S

H R A S B A DI . TR A CRWIR S RO S 5 A BU AR 5 5 g ST
%L}i)—fﬁ ,zlgﬁ}%%ai IOQSTZDM Mﬁ”ﬁ}m , iﬁ'ﬂ‘}ﬁgf ﬁﬁﬁi}?ﬁﬂ;ﬁﬂﬂﬁé’:ﬁ?ﬁf&ﬁé&ﬁ%fmfrﬂi@w&ﬂﬁ

VLN
T2DM D SUA K PAE E R B sua gt R
e, O I S i A KU I, G v DR TR LA 1
T2DM S5 SUA JKF- 258 0 I A8 S ) ik 57 5
JN I ANE! 3 R
I]['ﬁj %I% ’ % lﬁ jJIJ ]}EE X 5&/2%\ ﬂiﬁki e &E/T\‘ [1] Silva EFF, Ferreira CMM, Pinho L. Risk factors and
T2DM )%% El]’fﬁ SUA EE’JI%L’?_'E: l%] s ﬁ =i} B/‘J SUA ’f)}ﬂ complications in type 2 diabetes outpatients[J]. Rev Assoc

2 % x #t
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F6  LPESUA K5 RIMAEFHAFIER M Cox [AIH 73 M4 R
R SUA =S8 2 et - f ek
HRE(95%C1) P{E HR{E.(95%CI) P{E HR{E (95%C1) PH
O M T4 1.000 — 1.000 — 1.000 —
T,41 1.955(1.086~3.521)  0.025 1.864(1.034~3.360) 0.038 1.847(1.018~3.351) 0.044
T4 2.452(1.387~4.334)  0.002  2.273(1.281~4.031) 0.005  2.292(1.270~4.135) 0.006
I AL A5 <A T4 1.000 — 1.000 — 1.000 —
T,41 1.412(0.882~2.262)  0.151 1.348(0.841~2.161) 0.215 1.432(0.883~2.322) 0.146
T,41 1.053(0.635~1.747)  0.841 0.973(0.585~1.620) 0.916 1.074(0.632~1.827) 0.792
JE) B A =0 7,41 1.000 — 1.000 — 1.000 —
T4 0.932(0.411~2.112)  0.886  0.886(0.390~2.012) 0772 0.982(0.425~2.273) 0.967
T,41 1.562(0.752~3.243)  0.232 1.445(0.692~3.018) 0.327 1.569(0.733~3.359) 0.246

Vi SUA HIMLIRTR ; T, 414 SUA<242.00 pmol/L; 7,4 242.00 pmol/L<SUA<305.00 wmol/L; 7,415 SUA>305.00 wmol/L. #E%] 1 A 4% IF i
AR R B 2 I I AT AR 3 AR AR 2 ) S AR IE A AR IR R O R R SRR BB R BRI LT AR o =R s IR A
JOFL AV 8 M R 1A LT B2 A A B /N Bk e R R R RIE A A A BB R AR . O A SRS S O IUTSE iR
KT B FEAEAR IR K AR AR ASERUE O SO U T T 5t 25 U0 TR AL 8 5 0 AL %657 2 G o 1, A A B — 3o e A ke a2 £
R X I L I 5 D LA S A R i A e R RIS B R R RO PRI A R RS s — R e
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