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[ E] BB #®iT2 BEEBEE RS GRS/ WE AL (UACR) 5 4 BRI AF 4% & (baPWV) 8948 %
M B BRI AL T 8 %0 baPWV 9 B £, FT3E 800 HIMERE 8 2 A Rk &% 4T baPWV UACR 2 i B3 4% .
FHE AR FC K B RLEG a8 T RIS EFMNE, RALAEZFT LA S ALREY G2
S ATIFH baPWV 5 UACR A A& B ZAKH L, SR 2 BB AR EH A SR K, baPWV BHIE K (P <
0.001) , #: UACR RREIAKFH A3 L85, >300 mg/g 28 baPWV (1958. 10 £530. 76 cm/s) 4% <30 mg/g 28 (1609. 86
+310.98 cm/s) .30 ~300 mg/g £8(1659. 88 +354.27 em/s) B E 3 K (3 P <0.005) , Pearson 48 % 5 #7 % =, baP-
WV 558 K% R KR Z i kE R A& UACR 2 EA485% (r=0.554.0. 393.0.440.0. 158.0.300,3 P <0.05) , 5
hEaEe BAIRETE bk SRR EAMEK(r=-0.195, -0.261, -0.203, -0.176,3) P <0.05), % i
B F LM ENA M BT, baPWV 5 S8 k4 & UACR 2 % 5 E48 % (B =0.488.0.266.0. 143, ¢ = 14.55.8. 12,
4.47,3 P<0.001), 5 erk 25 fitak(B=-0.083,r= -2.57,P<0.05), &it 2 B4E/&7%HEH baPWV 5
s k4 R UACR B B 4% S48 %
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Relationship Between Urinary Albumin Creatinine Ratio and Brachial-ankle Pulse

Wave Velocity in Patients with Type 2 Diabetes Mellitus
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[ ABSTRACT] Aim To investigate the relationship between urinary albumin creatinine ratio (UACR) and brachial-
ankle pulse wave velocity (baPWV) in type 2 diabetes patients. Methods A total of 800 type 2 diabetes mellitus
(T2DM) patients were enrolled in a cross sectional study. baPWV, lipid, renal function, UACR, fasting C-peptide, gly-
cosylated hemoglobin, serum calcium, serum phosphorus and parathyroid hormone were measured. ~ The correlations be-
tween baPWV and parameters were analyzed. Results With the increased level of age, baPWV increased (P <
0.001). UACR levels were classified into three groups. The mean baPWV in group of UACR >300 mg/g (1958. 10 +
530.76 cm/s) was higher than group of UACR < 30 mg/g (1609.86 + 310.98 cm/s) and UACR 30 ~ 300 mg/g
(1659. 88 £354.27 ecm/s) , and the differences were statistically significant (both P <0.005). Pearson analysis showed
that age, systolic blood pressure, pulse pressure difference, serum urea nitrogen and UACR were positively correlated with
baPWV (r=0.554, 0.393, 0.440, 0. 158, 0.300, all P<0.05), while serum albumin, estimated glomerular filtration
rate, phosphorus and multiplication of calcium and phosphorus were negtively correlated with baPWV (r = - 0.195,
-0.261, -0.203, -0.176, all P<0.05). In the multiple linear step-down regression model with baPWV as the de-
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pendent variable, age, systolic blood pressure and UACR were positively associated with baPWV (3 =0. 488, 0. 266,
0.143, 1=14.55, 8.12, 4.47, all P <0.001), while phosphorus was inversely associated with baPWV (B = —0.083, ¢

= -2.57, P<0.05).

and serum phosphorus.

Bk ks FERE AL I 2 OB PRI 1) F2 B RE
2 TR PR BOPE 0k A Z R A i A BE
78 N e A R S T ) T o 7 O Bl 1L A T
SE SR, H AT AL 33 (pulse wave veloci-
ty, PWV) 28532 J T VP sl DK si i e A 2 1) 45
b, B 1 RSk AL, BIFSY S B R KA i A%
53 & ( brachial-ankle pulse wave velocity, baPWV)
S BT -5 0 156 1L A 5 s A %8 D) O R 1 S J Bl ok RE
T A B 0 4 bR R0 M I A 5 R A TN 4
PR R AR (AT E R B, baPWV 5 AEEE |
MU B MRS A ) 2 T FR g 2 0 IR 10 A5
W IEF RN 2 BUBEDRAG B baPWV BR 5 4RI |
MUEAI AN, ShEAE L2125 H ( glycosylated hemoglo-
bin A1, HbAlc) JRAMISEYES! . I &L E hEEAR
SHPREDRIR IR baPWV KT IR
FH/WL B He {8 ( urinary albumin creatinine ratio,
UACR) F3% & 2 12 WO PR B i 1 S R R A
B R VE AL E DR e 9 TR A e A, (HOZOC T
UACR 5 baPWV HISIERIBETE M A2, i, ABF
FEATHT 2 BUREIRAG E#H UACR 5 baPWV 15C R [Fl
IR HABTT RESZ I baPWV BRI

1 X&MAE

1.1 HRI&R

¥H 2011 4£ 10 H F 2013 4 9 H 4 5 7 sk
BEFe 9 2 A5 36 1 2 BURE RO A 4 800 £, ¥ 4F
4 1999 4 WHO 2 A8 J& om0 bR g, 2o 135 f
HAE 2 ARG B 665 A & 2 AR
FERE FHRBEASS5+7.4 5, 0 ML BT
# 279 B, Fl fk B & 367 # 356 Pl H w Lk R A
404 1], K 1 BRI R 25 3 362 ) K A ROR IR AR 2
W96 Bl, NN ZHBRERFEER T FMG
BHEERELEMFRE, HRAIE H REMERR
B B Th R %R .
1.2 FHisfRnE

BAEFRRZMH, o8, FH KB, S KA L, H
HEAME ST (FH#E em) KRE(HEFHE 0.1 kg) ;
MEME T EHE L&E T EATFEE, B A E
B (E# 2 cm)

Conclusion BaPWYV was independently associated with age, systolic blood pressure, UACR

1.3 mENE

B8 15 min J5, B F AR & A E it
MEA LKA E, B R2 mn ME XA, N2
RCBCEHE, R 5 AR vE W% B =140 mm-
Hg 71 (2 ) 47 % & =90 mmHg = At JF 5 & 25 4 %
1.4 baPWV &l

% | Bk ##% % BP-203RPE I & 3 ik #E 4L, & 30 Il &
UM E baPWV, ZRHBMWENL, XFFum LE
THEAEN, GFEEFFRALEHMN, KA EE
WA T EERTRRE, LEHTAETEL
XV R B K, R T A BE R A2 ~3 em, T B
SEFEACLTTHRAM, MW TRENRKL~2
em, B0 H R B E TR X i85 5 min 8 3h Bk ik
FIEI s DA B 5h 2 A7 3T B S 5 baPWV {8, baP-
WV BURA 3418 4 1 H A
1.5 mIEHHZERGET

B#ZEB12h G, REERMEE M, M ZE &
% & (albumin, ALB) H i# = Fg (triglyceride , TG) | &
fiE [ BZ (total cholesterol, TC) & % & fig & & JE & B2
(high density lipoprotein cholesterol, HDLC ) 1 % &
fig % & f2 [E B (low density lipoprotein cholesterol ,
LDLC) | = Jig fn 4% ( fasting plasma glucose, FPG) ( &
ZfE A LB %) it & £ A (blood urea nitrogen,
BUN) . i % AL BF ( serum creatinine,, SCr) | J& B (uric
acid, UA) (1145 18§ HbAlc( % F 22 3 & & # A &
%) 2 M C K (fasting C-peptide, FCP) | ¥ Ik 5 fi%
W % (parathyroid hormone , PTH) (% + % K /A & , B
R HE) %,
1.6 UACR #&il

BB A 24 h RO, S % W % L UACR,
1.7 HEAR

A JF 6 % (body mass index, BMI) = &K & (kg)/
HE(m®) ;e ([Cal x [P]) = 1145 (mg/dL)
x M8 (mg/dL) ; B /N 2RO I & 1H{E (estimated
glomerular filtration rate,eGFR) & F & T ifn JJLEF By &
MR A 7 B 3K % ( modification of diet in renal dis-
ease, MDRD ) /A 3.: eGFR = 186 x [ ( SC1/88.4) -
1.154] x (4 -0.203) x 1.227 ( B M) x0.742
(&K,
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1.8 Sitz4biE
FIA SPSS 17.0 Gtk 3 AT HE R IT. A
HAEATIEA A %, 2 ¥ FBG \HbAlc SCr TG , i1

5 K% UACR B EA M, 4 B x4 (log) %L 2
EALH BE RN BKH#ATRIT2M, HEXHR

ZERUx+s kT, BRET ZL0 MR LEAFH
EHRAEETEAZ R, HRLREAEA T 27 EH %X
JFl LDS i, F B A 7 = 5 % K Tamhane’ s T2
%, K| Pearson #ﬁ%éﬂ\ﬁ‘ﬁﬁ‘%\ baPWV 5 X 3 45 A7

B #4834 7638 2 4 bk I U3 40473 4 baPWV 8
% umzﬂ% P <0.05 #A % £ R A A 42
B

2 & B

2.1 2EBERFEEFAAEREEYUFIERK
baPWV 71N

800 1] 2 RUKH PR (B % 22 ~ 87 &P
59.01 +13.56 %, H.rf 5% 459 91 (57. 4% ) , &t
341 11(42. 6% ) . A FF MR & 404 B, 5B A

BERY 50. 5% , HAFIY 22 ~39 £ 40 ~49 % 50 ~ 59
%60 ~69 % 70 ~87 Z5rh 5 A, H— MR}
HWIEEFE bR N baPWV LB 1,

800 4] 2 HUME IR 5 M 1Y SF 1B baPWV
1651. 1 £357.22 em/s, $& AR B4R 22 ~ 39
% 40 ~49 % 50 ~59 % 60 ~69 % 70 ~87 % 5
0, % H ) baPWV 4 5 4 1349.44 + 179.42
1419.29 + 235.73  1571.43 + 275.30,1711.29 *
274.84 1924.43 +394.01 cm/s, baPWV 4 6] 45
WBEXER(P<0.001); I LI LB 22 ~39 24
540 ~49 W To i 25 5, 100 40 & DL AHSE I A
22 S ¥A G E L (¥ P<0.001), 50 ~59 %
AL 40 ~49 % AN 10. 72% (95% C1:5.76% ~
15.68% ,P <0.001) ,60 ~69 % 0% 50 ~ 59 % 4 1%
in 8.90% (95% CI:4.96% ~12.84% ,P <0.001),
KT 70 %A 60 ~69 % AN 12. 46% (95% CI.
8.78% ~16.13% ,P <0.001) .

FAN R0k 2 RIS AR R & 2 RUBE PR R
ZH - baPWV 43518 1511. 62 £292. 64 1678. 83 +
362.56 cm/s, J5 HIRHTH WETHE (P <0.001)

= 1. RERS AN BEIGKRRFE
Table 1. Characteristics of all the patiets according to groups of age
W H JSYES EARl H241 %534l a4 WS P
22 ~87 % (800 ffil)  22~39 % (77 4) 40 ~49 ¥ (112 fl) 50~59 (222 i) 60 ~69 % (182 fil) 70 ~87 % (207 fl)
BMI( kg/m?) 24.77 +3.53 26.16 £3.71 25.52 +3. 892 24.54 +3.262 24.38 +3. 362 24,43 +3.51% 0. 000
MR (em) 91. 11 £10. 56 92.76 +10. 54 91.65 = 10. 88 89. 65 +10.27¢ 90.42 +10. 18 92.37 £10. 86¢ 0.045
Wi e (mmHg) 134.41 +18.78 127.14 £12.54 129.59 +17.93 131.34 +18.36 137.72 £19. 13%b¢ 140. 17 £19.202> 0. 000
&7k % (mmHg) 78.14 +12.51 81.69 +8. 81 80.28 +12.89 79.39 +12. 69 78.01 £11.732 74.03 £12. 5724 0.000
fk 2% (mmHg ) 56.46 +16. 15 45.45 £10.98 49.32 +11.48 52.10 +13.10# 60. 12 +15. 528be 66.40 +17.812b«d 0.000
ALB(g/L) 41.17 £3.66 42.29 +3.44 42.61 £3. 64 41.73 +3. 09" 40.93 +3.714be 39. 56 +3. 68abed 0. 000
BUN ( mmol/L) 6.00 +2.33 5.05+1.86 5.42+1.75 5.72+1.57 6.07 +2.432 6.92 +2. 98abed 0. 000
SCr( pmol/L) 66. 48 +28. 68 60.28 +14. 35 61.16 +19. 87 61.35 £22.62 66.72 £29. 84 76.86 +37. 36«1 0.000
eGFR[ mL/
(min - .73 m?) 139.99 +45.21 178.19 +45.32 159.21 +39. 572 149. 59 +42. 462> 132.8 £37.812%  111.84 £38.26%d  0.000
UA(mol/L) 299.29 +83. 81 323.95 +88.77 307. 64 £78 293.94 +82. 54 285. 60 +67. 62° 303. 64 £96. 32 0. 007
TG( mmol/L) 1.76 +1.28 2.12+1.79 2.23+1.74 1.81£1.22 1.61 £1.04b 1.45 +0. 84be 0. 000
TC( mmol/L) 4.411.06 4.68 £0.98 4.40 £0.95 4.48 +1.07 4.46 +1. 11 4.20 +£1.05° 0. 006
HDLC ( mmol/L) 1.03+0.33 0.93 +£0.29 0.98 +0.33 1.04 0. 329 1.07 0. 344> 1.06 0. 35 0.008
LDLC(mmol/L) 2.38+0.79 2.51+0.88 2.30 £0.70 2.43+0.78 2.41+0.76 2.30 +0. 83 0.205
1fi1%% ( mmol /L) 2.40 +0. 14 2.41 +0. 14 2.42 +0. 15 2.41 +0.13 2.40 =0. 14 2.39 £0. 14 0. 461
1L ( mmol /L) 1.21 +0. 18 1.27 0. 19 1.25+0. 18 1.24 +0. 18 1.20 +0. 172be 1. 13 £0. 172bed 0. 000
[Ca] x[P] 35.99 +5.93 37.86 £6. 15 37.38 +6.03 37.02+5.78 35.72 +5. 64abe 33.67 +5. 48abed 0. 000
PTH ( pmol/L) 4.33+£2.05 3.73 +1.81 4.22 £2.02 4,36 +2. 15 4.49 £2.12 4.42 £1.97 0.297
UACR(mg/g) 88.41 +221.59 64.94 £110. 12 50.22 +94. 58 94.53 £262. 24 96. 87 +238. 81 103. 82 +235.32b¢  0.039
FPG (mmol/L) 8.69 +3. 64 10.35 £4.29 8.82 +3.742 8.71 +3.63° 8.46 +3.442 8.19 +3. 342 0.001
HbAlc 9.39% +2.40% 10.60% +2.20%  9.24% +2.28%*  9.16% +2.29%*  9.35% +2.46%*  9.29% +2.48%*  0.000
FCP(pmol/L) 745.49 +439. 64 819. 62 +453.97 833. 46 +442. 56 707.34 +£397.84>  671.90 £386. 522> 773.98 +502.50¢  0.008
baPWV (em/s) 1651. 10 £357.22 1349. 44 £179. 42 1419.29 £235.73  1571.43 £275.30%0  1711.29 +274. 842>¢ 1924, 43 £394. 012b<d 0. 000

ah P<0.05,5%

1 4 HE;b A P <0.05, 5%

52 HHH ;e i P <0.05, 55

53 I IH;d S P <0.05, 555 4 41 IbEL
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2.2 baPWV 5 UACR py#8 %1%

AT — 2D 2 BUBE IR R UACR K43
M <30 mg/g.30 ~300 mg/g ., >300 mg/g 3 41,3 4
7 baPWV 4354 1609. 86 +310. 98 cm/s . 1659. 88 +
354.27 em/s,1958.10 + 530.76 em/s, UACR > 300
mg/g 2l baPWV 3 FI 41 & T+ (P <0.05) , 1
UACR <30 mg/g 415 UACR 30 ~300 mg/g 2H 4%
baPWV Joi 2 5% (P >0.05;&1 1)

3000
ab

2500
»
‘€ 2000
S
=
& 15004
<
Ke]

1000

500 T T T
<30 30~300 >300
UACR(mg/g)

1. NE UACR KF4H baPWV LB o P<0.05,5
UACR <30 mg/g 41Eb%: ;b A P <0.05,5 UACR 30 ~300 mg/g 41tk
Figure 1. Comparison of baPWYV in groups of different
UACR level

2.3 baPWV 5 & ITUIEHRIE XSS 17

Pearson 73T 78 baPWV 54E#% (r =0.554,P <
0.001) & H (r =0.393,P <0.001) JkE2 (r =
0.440,P <0.001) .BUN (r =0.158,P <0.001) . }
UACR(r =0.300,P <0.001) 2 FAH5E, 5 ALB(r =
-0.195,P <0.001) .eGFR(r = —0.261,P <0.001) .
M (r = -0.203,P <0.001) . [Ca] x[P](r=
-0.176,P <0.001) 2 f A&, 15 BMI JER | &F ik
J% .SCr.UA . TG . TC .HDLC . LDLC.. Ifi % . PTH , FPG ,
HbAlc FCP JCiEAH (P >0.05;382) .

iE— 247 Z 0B A 34T, DL baPWV 2y
RIASGE, 3 AEAC AL | (RCIE T AR PR (B 2
(R IEACHY 1 e e Wk 22 ) (BB 3 (A IE A A
2 /il BUN ,eGFR  IfiLf#% . [ Ca] x [P]) AL 4 (K IE
#7300 ALB (HDLC) ", .75 UACR 5 baPWV £
M7 IEASE(B =0. 143,10 =4.47 P <0.001) , 4E 4% |
Wi R IR 5 baPWV 2 7l 57 1E A5G (B = 0. 488,
0.266,:=14.55 8. 12, P <0.001) , M # 5 baP-
WV Sl A& (B = —0.083,1 = -2.57,P <
0.05) , iP5 bk & 25 . ALB . BUN ,eGFR \HDLC }%

[Ca] x [PIRIARIFTTR(ES),

3 2. Pearson 7 #TiEM baPWV 5 & I5irH9HE <
Table 2. The correlation between baPWYV and the variables
by Pearson analysis

Ei=tan r 18 P1H
S 0. 554 <0.001
W4 e 0.393 <0.001
ik -0.001 0. 982
Jik & 22 0. 440 <0. 001
BMI -0.054 0. 149
JHEE el 0. 058 0. 126
ALB -0.195 <0.001
BUN 0.158 <0.001
SCr 0.070 0. 059
eGFR -0.261 <0.001
UA 0. 008 0. 829
TG -0.016 0. 669
TC -0.002 0.957
HDLC 0. 092 0. 050
LDLC 0. 000 0.993
1155 0.014 0.701
(IR0 -0.203 <0.001
[Ca] x[P] -0.176 <0.001
PTH 0. 004 0.923
UACR 0. 300 <0.001
FPG 0.019 0.617
HbAlc 0. 007 0. 862
FCP 0.016 0.670

* 3. ZRNLEHERSEASHT baPWV SEE R EMAXKE
Table 3. Association of baPWYV with variables in a multiple

linear step-down regression model

AR B 1H t A Pl
A 1
UACR 0.203 6.58 <0.001
A 0. 540 17.53 <0.001
A 2
UACR 0.163 5.43 <0.001
AR 0. 496 16. 49 <0.001
ek 0.243 7.90 <0.001
(o RiUK]
UACR 0.156 5.16 <0.001
A1 0. 488 15.35 <0.001
W4 0.233 7.48 <0.001
QiR -0. 064 -2.08 <0.05
PR 4
UACR 0.143 4.47 <0.001
A 0. 488 14.55 <0.001
Wi 0. 266 8. 12 <0.001
1. -0.083 -2.57 <0.05




CN 43-1262/R W EBHIKAEL 245 2014 4557 22 B4

54 493

3 4 g

baPWV 1 R 2 A Bl Bk A0 48 A, 200 1 A5 5
W &L FNBE T Ik A7 fE B R ™, Tomiyama %5
XF 7881 51 JC i M F  TCHE R | TG 5 B ILAE | TG WA
o AR A A R AR A BERIF 5T & B, baPWV 54 i
F e BEE AR WA 35 K, baPWV 35K, 9F H 50 ~ 60
A7 BRSNS B R R, ARGt & B 2 BB IR
FBE baPWV B 2 AT % A 3G KM 25 TR, 50 % LA
A baPWV BB &, 40 ~49 B 4] 5 22 ~39
% A baPWV NG B 3 25 57,50 2 LUJR 4F
ARG IN 10 2, baPWV HiJil 8.90% ~ 12.46% , 25
SEAGH R,

ML FRIEFE M baPWV [#) 575—A EZRE M H K
Yamashina 25" W58 K B0, WA R 2 baPWV 1
SEREMR R ZE AT 5K RS baPWV JGHA 2 A AH SC 1
AT 2 FUBE PRI B FH AR A5 RS 2 — 3, TR
KB 2 RO PR IS B A B AR A0 138 K WA e 2 i
WK, B 5K He 28 W ek /N, bk s 22 38 K A I 3 v 22
5t ; Pearson #H5¢ 43 1 {7, W 46 R L Bk FE 22 5 baP-
WV B2 AHOC, &7 5K 5 baPWV JC i 2 AH OCHE
B2 I A 53 s AU 46 R S baPWV 2
ST IEAH G,

REAEAF ST IR 2 RO PR R baPWV #5EBE
PR T . Chen 55 BF 98 R BLTE 2 RURE IR
A RE Y, TR A A IF & LR, baPWV R 5
HbAlc SEIEMISE, AR 2 RUBE R £ # sh ki b 5
A I AE DG . {H Smith 251 %5 32 3l ik k8 1%
T (aortic pulse wave velocity, aPWV ) B 5% &
2 FUHE PR B s kAL 5 HbALc Jol ST AH G
P, FRATHBFFE 45 - W78, baPWV 5 FBG  HbAlc
JCHH BRI S, (HIRAT ) K 1Y 2 BOBE IR R
F R A PR R LA R I, 5 baPWV 85
i 4 ey U B B PR e e R Y E K B ik
ik fin e

REA X JC e 1 O PR L JC s i IAE L A A
EEE AR A BERIFSE |25 ~39 % 40 ~49 % 50 ~
59 % .60 ~69 % 70 % Lk I ANBEF-44 baPWV 43 5]
1000 ,1100 ,1200 1300 & 1500 em/s 245" . 1fij
TEABIFSE 2 A R F8 8 AN L 1Y 22 ~ 39 %7 |
40 ~49 % 50 ~59 % 60 ~69 % K 70 ~87 % 4
) baPWV 43 5l o8 1349.44  1419.29 , 1571.43
1711.29 } 1924.43 em/s, A] ULA&ANAE I BOE PR 9%
SBE Y baPWV B TAEME IR B3, 2 AR IR
SEE A L | IR A T 3L 4 B ik ok

FERE ALY A R 2

UACR 2 52 e LI bR 5 I K i A8 oA Bz 4 A
BUE MR AR A P9 B D RE AN ES R 1 ek AR B
R I A6 A, A ORI I A A LR B, W e /N
BRILJCHE, (45 B /N ek 0 ok e e Az 460, PR 1 &R U8
Wy R A ST & B UACR 5 30 bk £k A1
5, SO M BRI & A FBET- A ST AR
5 % B UACR & baPWV BT 52 m R 2, H B
B AR FARERS RIS 4 1 5 L3RR UACR K41 &
L, UACR KF 300 mg/g # baPWV % /NF 300
mg/ e T &, 5340, FHF5RIN R eGFR Jy Bk
WAL R RS ARG & B, BE 2 AT 1%
FY3E TN eGFR B350/, H B[ Cal x [ P]IRE
Wi/, Pearson AHIC/ T HEE/R eGFR (IML#§ 5 baP-
WV A7 I 2 B AH OGP, (B 2 5T 18105 43 B v R OE 4R
1% MR E S B8 eGFR JEIE baPWV 1900 7 5%
R 2, 5 eGFR M, UACR &2 '8 IR W 31 F 1Y
$8FR, 24 UACR KAk 78 mf eGFR 7] JCHH g2, fr
DL UACR B8k, H A58 N B 5 A 5 D) g
W

2R LT AR A5 R R 2 BORE PR R Y
baPWV [R5 458 Wi A SCH1 , i85 UACR | LB
R EMSTA, AT RAA — & R R E,
DI AT 2 BOWE RS S8 B 252 1 R L B e S B B
TRIT HIX LR 2 AURE PR 3 I DR SE BRAF i 5 A%
5T S0 LS R L W PRI 9T

[ &% k]
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