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[ ABSTRACT] Aim To study the effect of urinary protein level on major adverse cardiac and cerebrovascular event
(MACCE) and all-cause death in general population cohorts. Methods Prospective cohort study method was used in
this study. Health examination data integrity 87292 cases were selected as the research subjects from July 2006 to October
2007 in Kailuan Group. The average age of research subjects was 51.12+12.29 years old.  Urine dipstick test was used to
detect morning urine.  According to the level of urinary protein, population were classified into three groups: urine protein
negative group (=), micro-urine protein group ( +/+), and macro-urine protein group ( =2+). COX proportional
hazards model was used to analyze the relationship between urinary protein and MACCE, all-cause death. Results
The average follow-up was 6.90+0.72 years. During follow-up there were 3091 cases of MACCE, the cumulative incidence
was 5.25/1000 person-year, and there were 4087 cases of all-cause death, the cumulative incidence was 6.84/1000 person-
year. The cumulative incidences of MACCE in the three groups were respectively 4.84/1000 person-year, 7.34/1000 per-
son-year, 12.06/1000 person-year. The cumulative incidences of all-cause death in the three groups were respectively
6.10/1000 person-year, 10.28/1000 person-year, 19.30/1000 person-year. The differences among the three groups were
statistically significant (P<0.01). After adjusting for other traditional risk factors, compared with urine protein negative
group, RR values of MACCE in micro-urine protein group and macro-urine protein group were respectively 1.24 (95%CI

1.10-1.40) and 1.58 (95%CI 1.38-1.81) , and RR values of all-cause death were respectively 1.41 (95%CI 1.27-1.56)
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and 2.15 (95%CI 1.93-2.39).

and all-cause death in the general population.

W58 & BRSP4 B WE S ( chronic kidney disease,
CKD) J& £ Z A K0 i 14 = 74 ( major adverse
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L5 & 8919 A, HE Ix 2 & Bl o AR X R Bk & #
4299 A AN Gt 2 AT B 87292 1 (BT R
AFEH 85.99%) , H % 7 M 69354 1], & £ 17938
], 734 51.12+12.29 &,
1.2 FRMER &g ERiG
RAMFEERAEMNET FLARAAE
RFW B, e immil RS R ER R
FERET , RERWHKLSmL TAL KN
[ 'J:'Efj # Z B T 3000 r/min &~ 10 min ,
FEMmE E4h WHATAUE, £ IEAAEE
2% B M1 $# ( fasting plasma glucose, FBG) | H# i = &g
(triglyceride, TG) ., & A8 [& & (total cholesterol, TC) |
& % Jig & @ f2 E B2 (high density lipoprotein choles-
terol, HDLC) K % £ f§ & @ 2 [& B (low density lipo-
protein cholesterol , LDLC) . ifi. L BF ( serum creatinine ,
SCr)% ., AHBRAANadFELELEDHF KRG

Conclusion Urine displayed urinary protein is an independent risk factor for MACCE

N B TG TC HDLC \LDLC X 7l & ¥ &1 ik 4
HAMTRARARRME, DN E KA CHER
Bk, K7 A BAE 5.55 mmol/L B <2%, %M ER
1 33.3 mmol/L; TG | & K F # B H i & b B %,
TC M 2 >k & JE [E B 4 4B %, HDLC #2 LDLC %
FEHEZNE, TG & LR Z 11.30 mmol/L,
TC % M F R 2 20.68 mmol/L, HDLC 4 £ R
= 3.88 mmol/L,LDLC 9 24 # F R & 12.9 mmol/L,
SCr il & % Fl B o ik Al i1 Bl 4 sk A TR\ 5
R &M E N 44~106 pmol/L, TG . TC HDLC,
LDLC SCr # W & 3 & H#H A CV<10%, # 8] A8 xt
W Z<10%, %3545l E 78 H 5L 7600 A 2 8 55 4 b
B EHAT, BEZRANEWN RS BH#T, 514
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o/L,“2+" R % 1.0 g/L, HI2-MA ﬁnéﬁ&% B A R
0.2, L 3% B Neg —3.0, B M| & B Neg —20.0, &K &
AWz REARELE(-) , REREAH(x/
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i BB B /N ZROE 3T (estimated glomerular fil-
tration rate,eGFR) : >k | # # #& CKD-EPI 3% it & &
NERERAERE D L E.SCr<62 pwmol/L Ft | eGFR =
144x (SCr/0.7) " % (0.993) %, SCr>62 wmol/L
B, eGFR = 144x(SCr/0.7) "2 x(0.993) % % £,
SCr<80 mmol/L Ff, eGFR = 141 x (SCr/0.9) **" x
(0.993) 7% ;SCr>80 wmol/L i, eGFR = 141x ( SCr/
0.9) "% (0.993) “*
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EREHEEERE R —FINNET AZN,HF
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10.02g % 4& &, 401t - A & A SAS # 4 9.2 MK
(SAS Institute, Cary ,NC) , # 2T & Haxs £,
21 8] te 3R F 7 2 A (411 B 7 B R SNK %), 4
ETLER n(%)kr, AR LKA X Bk, XA
Kaplan-Meier 3% 7T & 3 4 & 4 & COX I 7] M fe
R R B A XK S Rt fr 95%
XA, A1 EEE ;A 2 & E K7 A
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Table 1. Comparison of baseline data in the three groups

60<eGFR<90,30 <eGFR<60, eGFR<30) , P<0.05
AEZEFRARTFEX(RMULRE)

2 # R

2.1 MRABHMEZZRER

SRS Wi s BT 5K AR BTHE %k FBG TG\ TC |
LDLC \SCr JRIR | o i 52 5 Al I 5 4 Jad o <
IHE PR I 4 e AR, Ko R B A s
PLESCACRRRE (R 2B (R ) (O R e IR AR
F B2 e, Koo IR R AL Ak, 22 % HoA 4t
R (P<0.01;% 1),

M4 2 4 = 4
m et e s
AEIR (%) 50.97£12.22 51.66+12.72" 53.92+12.64" 94.82 <0.01
LT HI(%) ] 16373(20.94) 1008( 17.02) 557(17.54) 69.89 <0.01
Wi e (mmHg ) 129.83+20.37 136.05+21.98° 143.54+24.48" 882.09 <0.01
&5 JE (mmHg) 83.10+11.52 86.44+12.39" 89.80+13.90° 694.31 <0.01
I FFER (kg/m?) 24.99+3.47 25.25+3.49° 25.92+3.80° 119.40 <0.01
FBG ( mmol/L) 5.39+1.55 5.84+2.07" 6.48+2.83" 813.22 <0.01
TG (mmol/L) 1.65+1.36 1.88+1.51° 2.10+1.75 226.25 <0.01
TC( mmol/L) 4.94+1.14 4.91+1.29° 5.10+1.43" 31.80 <0.01
HDLC ( mmol/L) 1.55+0.40 1.59+0.40" 1.59+0.42 34.18 <0.01
LDLC( mmol/L) 2.35+0.88 2.35+0.90 2.40+0.98 5.66 <0.01
SCr( wmol/L) 91.57+28.65 96.31+37.00° 103.00£50.68° 188.98 <0.01
PRI ( pmol/L) 289.01+82.37 276.32+81.77° 296.52+96.86° 80.16 <0.01
WEBHR (%) ] 12017(15.37) 679(11.47) 490(15.43) 75.65 <0.01
=L SR Bl (%) ] 16084(20.57) 749(12.65) 427(13.45) 300.66 <0.01
WA [ 51 (% ) ] 26941(34.45) 1754(29.62) 897(28.25) 104.21 <0.01
BT EFIRLFI(%) ] 7143(9.13) 440(7.43) 252(7.94) 59.31 <0.01
R H (%) ] 29327(37.50) 1746(29.49) 932(29.35) 229.51 <0.01
T LRI S [ 51 (%) ] 32497(41.56) 3301(55.75) 2188(68.91) 1315.61 <0.01
RIS [ (%) ] 6197(7.92) 868(14.66) 792(24.94) 1327.42 <0.01
1= I ILEE R S [ 9 (%) ] 26504(33.89) 2247(37.95) 1458(45.92) 226.38 <0.01

ak P<0.01, 5REHAAELLLE

22 ARREBA AN MACCE.2FAETEH%
E1ER

PLSE I 2006-2007 4 f B 4 A6 Bisf 6 Sy i 7
AE BB 6.90 0. 72 4F, BT I ) 3t kR
MACCE 3091 i, RBUE R H Ky 5.25/F N4 ; &=
ST 4087 ], & HAET- % 6.84/ T N4, N

H Kaplan-Meier ¥+ 8 28 g Fi4F B3 45 R R
Bl JRAE 1K 390, MACCE | & IR BE T % |-
Fto 3 4 MACCE RIT KR 5350 4.84/ T N4
7.34/ T N4 12.06/ T N4, 2 34 G248 (X
=237.13,P<0.01; & 1) ; &HFET- %558 6.10/ T
NAE10.28/F A4 19.30/F N4, 2573 BA 44t
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2P L (XP=604.62,P<0.01;/K2) .,
2.3 COX tbBIXUBE EFERILGER

PR & MACCE & HBET i N AR &, DA
[ /R & 5340 A A8 4T COX I /3AT , 25
NBEZ PRAE 1 22 MACCE , & N A8 T KUK 32 7
Fhm PR IR oA s B R 5, 5 PR I 2 A
Fo, it PREE LA R IR 85 1 41 & A MACCE 1
RR {H43 %14 1.24(95%CI 1.10~1.40) .1.58(95%CI
1.38~1.81) , & HFET-HY RR {H 21N 1.41(95%CI
1.27~1.56) 2.15(95%CI 1.93~2.39) (% 2) .
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Figure 1. Kaplan-Meier curves of MACCE in different

urine protein groups

2. FRREBAKTSLAFHY COX RS

0.151
fa
30.10‘
W
hy
K kEBREAE
4 0.05}
REAREE
0 1 1 1 1
0 2 4 6 8
BT

E 2. AEREBEEF T 1 Kaplan-Meier B %k
Figure 2. Kaplan-Meier curves of all-cause mortality in dif-

ferent urine protein groups

3 iF it

TEXT 87292 24 FF U9 AN BT Y BE T 7.8 4F
J& AW & L PR AR 117K F- 5 MACCE | 4 K3t
ARG TERCIE MR AR (eGFR |5 1L 4 PR
G fal N R G, R IRE A K ERE A AR
KA MACCE YU 7301 2 PR 1 BRI N RERY 1.24
5 1.58 fif, &4 AT 1Y RS 4351 ok 1.41 £
2.15 1%,

Table 2. COX regression analysis of different urinary protein levels and endpoint events

AL 1 A 2 AL 3
m H
RR(95%CI) P RR(95%CI) P RR(95%CI) P{H
JREE H BA M4 1.00 1.00 1.00
MACCE ¥ JREAY 1.52(1.35~1.72) <0.01 1.43(1.26~1.61) <0.01 1.24(1.10~1.40) <0.01
KeREAN 2.50(2.23~2.89) <0.01 2.13(1.86~2.43) <0.01 1.58(1.38~1.81) <0.01
. REHBAMEA 1.00 1.00 1.00
ppgger AP
iy MR R E A 1.69(1.53~1.88) <0.01 1.52(1.37~1.68) <0.01 1.41(1.27~1.56) <0.01
KeREAN 3.21(2.89~3.56) <0.01 2.51(2.26~2.78) <0.01 2.15(1.93~2.39) <0.01

R, BDR ZR AT s TR 2 ARG TE PRS0 AT 5 AT 3 I TE A RS AT B L B AR 1o IS W DR | 55 B IALAE L CKD 43397

REGARDS #F 5% & BE , 7EAT A ' /N Bk i i A< oK
-, ACR #5 2HPET- S FHE" . CKD W55
PMELAS—MEABERIZE 2T (U5 e 21 SR,
Hodr 14 AFFEAIE R ACR, 3% 105872 A, 7 Mt
FERI 73 A PR B AR 3 1128310 A) 251
N EREHADE S B R 5, 5 ACR<S mg/g A
B, ACR 7E < 30 mg/g. 30 ~ 299 mg/g, =
300 mg/g \FE 4> AL AE T XU 43 591 - 1.20 (95% CI
1.15~1.26) .1.63(95%CI 1.50~1.77) .2.22(95%CI

1.97~2.51) , D IUAEFET- KBS 5 2 254, CKD Fil)5
PMELE D) — 025 22 53 B & 30, A6 TG e 1l N
5 ACR<5 mg/g 4HH#, ACR 10~29 mg/g 30 ~299
mg/g. =300 mg/g 44 AT KUK 5390 R 1.31
(95%CI 1.19~1.45) 1.73(95%CI 1.54~1.93) .2.80
(95%CI 2.31~3.39) """ | X BEZERE /47 2K BRIR 5 KIL
UGS ACR 45 FARL, B R B 4R 2 4G A
flet PR AR A5 4 PR AE T KU AR 5%, IR T & 2 28 1A
PRIRACTE AW R 2 6T HI WA B S0 s B
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AN, AHE5E 45 500 B rp B T R F
X ACE AR (1Y) PR AR 1 AR MACCE 4RI T 1Y
M fER R,

CKD 5 MACCE KA HAET B KRIEAT 5 2 5
B R 78 N BE. Il ok B i Y A 3
FE BR L REE EH (1+) Bk PL 7K P35 IR 2 B
FHRAE ST B RN 2.87 (95% CI 1.71 ~
4.80) .0 ML FE T 1Y KBS S 3.55 (95% CI 1.81 ~
6.95), Tk [ & E KR 0 & B, 5 IR E
FIBA P AR LA REE T 1+ 2+, =3+ ABE O L4 FE
TR RS 23 91 & 2.18 (95% CI 1.36 ~ 3.48) . 2.55
(95%CI 1.37~4.78) 4.57(95%CI 2.16~9.66) , 7
TF 5 [RVARF 2 PR B P AR 0 2 PR 2 1, R ISR
PRI BEDTIN ] 2SS S iR i AN A,
LSR5 2Z AL, A FE 45 F 130 R4S TR LR
UL T RE T30 CKD A = Al s AR AL, (BT SR BB IE
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Iz BH 5 T
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J PR SR E 4RAET- A G . de Jong 2515
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BRI S [F AR R R AN TE A, (AN H AL
Wl AW 5T 25 B8 K CKD H i B G 32 it 1
FRISARYE , %F PR 8 B4 7 HL 400 1 7, AT R gk 2>
MACCE JeAHFET- 19 &A=, T s CKD & /)
WP iR CE T,

AT Jr BRAEAE T R T T — KR L
YA, HRREXS PR B8 2% Gy 55 AT B A T4 A 3=
ATHERR , AT BB BUZS A — TR w7y . (ELASBF
FEREAC LR, HAR I (POl (CELA5 A T ALOC T 2L
Ui BEST TAEE B TAEE S ) Ju A ), Ik
25 A HA A ) AMEE
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