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Indicating value of lower extremity atherosclerotic disease ultrasound screening for cardiovascular
diseases in type 2 diabetes patients

HUA Xiao-han, LIU Ying-feng, ZENG Hui, ZHAO Jun-gong, ZHAO Jun, LIU Fang, JIA Wei-ping
Shanghai Clinical Medical Center of Diabetes; Shanghai Key Clinical Center of Metabolic Diseases; Shanghai Institute for Diabetes; Shanghai Key Laboratory of Diabetes;
Department of Endocrinology and Metabolism, Sixth People’s Hospital, Shanghai Jiao Tong University, Shanghai 200233, China

[Abstract] Objective - To verify the indicating value of the simple screening of lower extremity atherosclerosis artery disease (LEAD) by lower extremity
arterial ultrasound examination for coronary atherosclerotic heart disease (CAD) in patients with type 2 diabetes. Methods - A total of 606 type 2 diabetes
patients were enrolled. Their clinical data and biochemical parameters (hepatorenal function, glycometabolism, tumor markers) were collected. All patients
were undertaken lower extremity vascular ultrasound and CT angiography (CTA) scan for coronary artery disease. According to the results of lower
extremity ultrasound, patients were divided into two groups, patients with LEAD group (n=318) and patients without LEAD group (n=288). According
to the history of coronary CTA or percutaneous coronary intervention (PCI) or percutaneous transluminal coronary angioplasty (PTCA), the patients were
divided into CAD group (n=280) and non-combined CAD group (n=326). The prevalence of CAD in different LEAD groups was compared and their
relationship was analyzed. Results - The degree of LEAD was proportional to the prevalence of CAD. Both of the prevalences of CAD in group with
arterial stenosis >50% (81%) and group with plaque and stenosis<50% (63%) were significantly higher than that in group without plaque (29%) (P=0.021,
P=0.015, respectively). Spearman analysis found that age, sex, duration of diabetes, systolic blood pressure, total cholesterol, LEAD, femoral artery
intima-media thickness were positively correlated with CAD. However, high density lipoprotein cholesterol and glomerular filtration rate were negatively
associated with CAD. Logistic regression analysis revealed that duration of diabetes, existence of LEAD were independent associated factors of CAD.
After adjusting the confounding factors, odds ratio risk analysis showed the risk increased 4.818 times in patients with LEAD (OR=5.818, 95% CI 2.627—
12.888, P=0.000). Conclusion * The evaluation of LEAD by ultrasound has an indicating value for CAD in type 2 diabetes patients.
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P DR 5 LB A BAC IR 2 BRON (i e iy i SR 18P E
B e PR, AR [ brobl Rk 5006 B (International Diabetes
Federation, IDF) %l mos, 2014 45 452 3.87
fORE IR B, B R 240 2 B RWEH . Tk
] 2035 4, WERIEEE BAKS K 55%, kB 610",

B DR R T Tz 3D T o A B AL PR R A2 (Tower extremity
atherosclerosis artery disease, LEAD) J& B Ji 955 K IfiL 55 F-
KAERIEZH By, RIA T IESIKEEIL, SEPIE AL
Az i %€, SAEME IR B AL, BE IR 96 % LEAD
R ARG N 2 R DA b, R b R 9 B SR
TR Y, Wang % i [E 17 A 2R 308 FiE
T be 8858 1 Il B PERF S 45 R R WY, W8 DR A2 o LS Y AU,
7 UM R 27.3%, Jiang % b E 15 BT =B
B 669 £ 88 IR I 2 15t 9% B & B AT I I o, B IR
3L 10t 5 FB A T SR U E 4 19.03%, LEAD ™ 8
Joip T 05 DR s FBE B AR TR R AN . H AT LEAD 1Y
T 89 A A2 Wy 75 i LABR 45 %0 (ankle brachial index,
ABT) {0 & BB 1487 48 75 A A de i . ] B I 57k 7 v
DA Bt W 0 o 87 BB TS A A B LI B 1 0L, ELARR AR
BOGAE, BEOY,  CUSCA T EEAY AD A A 9 AR A D B
FEE J% 9o o B L o 4 v, R ST ol 406 7 B S A
Jide v,

SR Bh Ak AL R AL O 9 (coronary atherosclerotic
heart disease, CAD, fEi#FREE.LH) 578 R 2h i s+ 1L
o il 8 s e A i B3, Bl (Fn) DRI SEE AR 3l Wik Bh i ik e A
(E2E) FHECOMGIL ., BEASIASET 5 RO IR SE
FRo IR Bl TCHEsk I R LB, Sonl LAl Modg. O
. BN BRI, AR RFEA I IR 6 B R
Il PR 98 & B, LEAD B35 1) 32 2250 T 5 R h A o0 1M 57
A, {E#ii2 LEAD 1 4R J5.0 I 55 350 09 & AR 3 n] ik
21.1%" ", HEHRHE R 18 1k S o 14 1l e TR e S
W R SR O I A I R I BB R A 15.9%7, (R,
FE] 2 AU B s B3 B O 0L 87 92 05 B4 A i M B AR e
OB, DIEEZE, wEiREh sk 2 Si Al 5, BIREA
14.6%", AR 2 [ 2 780 bR s 25 25 B T L £1 2 1 42
AROU U A B B, 2 B IR 5 B RS O o Y B
2 10.38%",

I PR B 9 B A FHE 568 O I 6 T8 IR . 0 25
i SEAE R, X HEOIRINIS I R T —E . R |
an el A2 WS O & — D EAR R R, w0056
Je LEAD [R]J& 2 U b 99 3834 DL R M8 R A8, PR
HAEBRYE? HAfH AT 2Wh, Bk, AU E AR
2 T D o B L O R A O A Bz R 3R A B T I ah i 2
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(LEAD) 550 96 Z A 56 &, LAWI# LEAD fjfi
X EAR AR A A PR (B

1 HREHE

L1 BFREXM S

BEPE 2013 4 1 7 %2 2015 48 12 HAE L it v Bl SR s i
PRI D AEBERY 2 BU0E JR 9k B3, SR AEREAE 1 DL B0
s, JFHEBRCL G OL: O HAh R ARIRE R, @ & IFak
W PR IR RE SR TR AR . @& R IR IR 15t
. ONFIhRESEH . B Ihie 5 Ko™ A 1% 1 PHL 28 M i
. O HEMLLART LAathORAL., ©H S aktk
P, OF M St ST IZ . ® A JFAER, @
HAFME . IEPR S il sl R FIE S N NR R
EEEZE Mo, P PRI 5 38 % 8 A5 1 A R 15 .

T2 B R ARAEDN AR Gl 3L 606 (31, o 5514 312 {4,
P 294 {5, XY AR L (59.64£10.58) %, SR H g R
(10.38+6.64) 4, HIzMBREBESE LD A GH T
SRR 318 il (5 164 B3, 2 154 45) RAEIE T
M4 9 A5 2H 288 {5l (55 148 f5il, 2z 140 f5]) s AR 54K 5
fik CT &5 (CT angiography, CTA) B2 KR Ak
I ANY&JT (percutaneous coronary intervention, PCI) 58§
22 Bz ek R B ks N I 4 B JE AR (percutaneous transluminal
coronary angioplasty, PTCA) 5, 43 k& Fe.C0F4 280
@il (5159 i, 4 121 ) BAE IO 326 i (5
153 51, 4 173 ),

1.2 Jjik

1.21 —BPEREREMARS BN E Lk G EE S
Wy, BEIRRARAR. B, RFE. (REHE (BMI),
M. T BG4 T R fF ok e, DU 3 vk, HOTFHTE,
1.2.2 sSKIS A FIH A & s S 1 2 0 E 25 M5 1w
(fasting blood glucose, FPG) F1 & Ji5 2h Ifi # (2hPG),
il 1235 00 2 1ffL {7 G I 5 B (total cholesterol, TC), =t H
i (triacylglycerol, TAG). & % Mg & 2 I [E B (high
density lipoprotein cholesterol, HDL-C), 1t %% B fig & [
I8 [ f% (low density lipoprotein cholesterol, LDL-C). JIL
BF (creatinine, Cr), % JHrs20ii4H{%: (35 1E Bio-Rad &4
] Variant [T B0 A0 1L 218 (5 50 A7 L) DUE 4 16 if 1 K
K (glycosylated hemoglobin, HbAlc), % % i Ml & i
feifin i 1 & 1 (glycated albumin, GA), AR 4t % 7%
5 ME =8 C K (fasting C-peptide, FCp) K #J52hC
Ik (2hCp), #BH C ) by & 7 (hypersensitive C-reactive
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protein, hsCRP) I7& % FH Eht bb il i, B /hekiE a2
(glomerular filtration rate, GFR) {ll%E % H ™" 4 (""Tc) -
O = & T C R (diethylenetriaminepentaacetic acid,
DTPA) {EERZFEMIE D,

1.2.3  WehEicsr B# I RAE TR
28 A IZWT L, BREAMER 5.0 MHz, JllE T I %
HRE R B 45 R BB FERETE 4 0 ~ 3 2% 0 2%, 1%
B 19, MAEREREML; 2 9, 145 BEAF (R BRI [ I Pl 2=
/NTF50%5 3 9, IMAEFRAE KT 50% siiZE, I T
7R 2~ 3L Wi LEAD™ {5 B AW 1B 5 ok P v JE I g
(intima-media thickness, IMT), >Rl 3 &k, BCEHIH
A ARG IMT {A,

1.2.4 .02 B A B 4T GE 64 #E CT {L CTA
oy, MR AR, EarkEs. eSStk sk &
Hoor Ferh s e FFFEAERT 50% H AP 25 8 Bl IEPE R AR
SO BEIE AR BTk S 48 B A SR sh Ik S5 B B A A 51 12
W A e

L3 Gl ¢ itk

K H1 SPSS20.0 #R A THE 0T EEFTRHER Sy
MZ R x+s Foorx, IFEESEUR ML (25% ~ 75%
VU5 Pr g iml B ) Feor, 2 dhiml bh A E &5 i S 5 fd H ¢ 4%
3, dEIEE i 250k F Mann-Whitney U 4SS5, i B ]
F47 MR F Logistic 25 11 U493, FHXE RS 50 B R Fl =0T
Logistic [1]97:, UL P<0.05 HZEREGIH%E .

2 &R

2.1 BH—REBORNY LL 4R

LA 606 (5] 2 BUBE IR B, R E FHE.ORAH
A G FHOE ORI S Tm R AR, S5 R K, 2 HEE
AERE . AR, We4E s, BMIL TC, HDL-C, LDL-C, Cr,
GFR (WERAZI#EL (£ 1),

L1 EIFAE I Lo 2 TR IR 3 183 PR AR AE LL A%
Tab 1 Comparisons in clinical characteristics between CAD and non-CAD subjects
with type 2 diabetes (T2D)

T H dLrEE ARELRESE  PHE
I /n 280 326 -
PER (5 / 42) /n 159/121 153/173 0.551
SERE % 64.21+9.18 55.66+10.10 0.000
R /4R 12.71+6.59 8.39+6.03 0.000
ek /mmHg 137.18+22.82 134.29+20.81 0.004
#F5K  /mmHg 81.48+12.45 82.61+13.45 0.320
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(%4 1)
i H WO EE ARHHELRESE P
BMI/ (kg/m’) 2545+3.33 25.0043.52 0.006
TC/ (mmol/L) 4.05+1.24 425+1.13 0.000
{# FH Philips iE33 ¥ TAG/ (mmol/L) 1.72+1.27 1.70+1.33 0.762
HDL-C/ (mmol/L) 1.01+£0.24 1.05+0.27 0.001
LDL-C/ (mmol/L) 2.65+0.88 2454093 0.000
Cr/ (umol/L) 66.95+25.54 57.29+27.23 0.000
GFR/mL/ (min - 1.73m%) ]  87.19+25.53 97.44+24.99 0.000
CRP/ (mg/L) 1.99+3.08 2234152 0.263
FPG/ (mmol/L) 7.8942.66 8.11+2.74 0.231
2hPG/ (mmol/L) 13.36+4.64 13.42+4.65 0.684
FCp/ (ng/mL) 2.01+1.30 1.98+1.44 0.433
2hCp/ (ng/mL) 462+3.13 4.63+3.15 0.811
HbAlc/% 8924238 8.75+2.19 0.272
GA/% 22.76.+6.06 23.05+7.16 0.335

7E: 1 mmHg=0.133 kPa,

2.2 PREEbkE A s AN REEE B Sk 8 ALl O

8B H T Ik R &SR, B VIR 54
4. THREKIER (n=117), THhkiElL (n=171),
FAEBEH [A] I R i Bl bk ple 42/ 50%  (n=230), T ik3h
Wik As Rk T 50% st %E (n=88), Lh#g 4 4.0 IR =R
HIEE R BB, 4 4o .0 B2 5 B4 14% (n=16)
29% (n=49). 63% (n=144). 81% (n=71), SEH¥4LL
BESAGUHFEL (P=0.015, PAERKT 50% H vs IEH
#H; P=0.021, $a5/NT 50% 4 vs 1F %41, P=0.043, f#
L4l vs IEH4) .

2.3 b SE R M 2 1Y) Spearman HIJE 5Bt

Xt K &l R Fg bridk AT Spearman AH3E 45 Hr & BE,
. M. AR, W4E k. TC, LDL-C, Cr, B
N P IEBORAE . Bedhlk IMT 55eE.00 B 28 5 1EAH O,
ifii HDL-C, GFR 55,0 R 3 A (% 2),

2.4 5eb. i FE R R 1) Logistics 2 Juig b Il 53-Hr

=B LUE OB R A A Z R, U ERS5E.O
I AF 5 1 W R 45 B A PR 72 & E AT Logistic £ 7038 4 [l
oy, S5 R KIL, BEIRE R (P=0.000) K8 i
T Pk A (P=0.000) & 5L Ly Y Ak 37 AR 5% R 352
(%3).
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&2 2 BUBE IR A O3 KU PRI 3R ) Spearman A% 5341

Tab 2 Spearman correlation analysis of CAD risk factors in subjects with T2D

i H r 8 Pii

ARG 0.399 0.000
51 0.098 0.015
sk 0.324 0.000
W 0.131 0.030
(g3 0.023 0.597
TC 0.266 0.000
HDL-C -0.116 0.005
TAG 0.045 0.277
LDL-C 0.230 0.000
Cr 0.342 0.000
GFR —0.380 0.000
FPG 0.073 0.076
2hPG 0.009 0.832
FCp —0.025 0.542
2hCp -0.011 0.784
HbAlc 0.057 0.180
GA 0.019 0.652
i 2z 0.451 0.000
B zh ik IMT 0.455 0.015

# 3 2 BB PR s 3 e Lo RS IR 3 ) Logistic 1044347
Tab 3 Logistic regression analysis of CAD risk factors in subjects with T2D

T H OR (95% CI) Pl
AR 0.992 (0.956 ~ 1.030) 0.347
51 0.778 (0.388 ~ 1.559) 0.520
P! 1.023 (1.084 ~ 1.163) 0.000
W 1.006 (0.994 ~ 1.018) 0.181
TC 1.563 (0.946 ~ 2.581) 0.056
HDL-C 0.944 (0.709 ~ 1.327) 0.094
LDL-C 1.007 (0.547 ~ 1.852) 0.125
Cr 1.000 (0.986 ~ 1.015) 0.872
GFR 0.996 (0.100 ~ 1.015) 0.105
TS 5.241 (3.584 ~ 7.665) 0.000
s Zhk IMT 2.441 (2.049 ~ 3.543) 0.064

2.5 BOHEEOR TSR L D wilt) OR 53

LATE J) Bl 879 48 R el o UG 4 22 % (1.0), 43 #r
A PR B ML 8 SBRE I OR, S5 RR B, FEARAL
IERR R, 2 R SR B AR A IE T SR AR I
i TR TEG T8 o AR P SRR A e B B T sl
T e, ﬂ%&ﬂi*%i”'#, AAAE T BB Pk A B e O

ey
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R 42 25 1.535 % (OR=2.535, 95% CI 43 1.360 ~ 4.727,
P=0.003), FIE T 40k, BEIRREE, AR KT 5
WG, AR T kOt P B8 56 .09 ARG 128 & 4.818 £
(OR=5.818, 95% CI % 2.627 ~ 12.888), Tif-7E I ahlk
Pe 7% i) 5835560 o5 IRUBS 418 /&7 12.666 £ (OR=13.666, 95%
CI 3 5.288 ~ 35313) (¥ P=0.000, % 4),

tl:ﬂ‘

e 4 AFRIREE TSk 5 L6 OR 73 H7
Tab 4 OR analysis in different grades of CAD and LEAD

AREEIE HIEJG *

TSRk A

OR (95% CI) P1f OR (95% CI) Pt
Rzl e 3 1 - 1 -
THEEhkEE( 2535 (1360 ~ 4.727)  0.003  1.368 (0.642 ~ 2.913) 0.417
FREIIAE | 570 (5.852 ~ 19.090) 0.000 5.818 (2.627 ~ 12.888) 0.000
INT50%
kR
KT 50% s 26364 (12.489 ~ 55.652) 0.000 13.666 (5.288 ~ 35313) 0.000

GES

T * BOE T RARAERE . R, MARACT AL rTRERIR R 3.

3 itig

AW S B B A5 7 SR T IR Eh o s, et
RERRASVEIGAS , RO IR A TR

B R MBI 28 2 LA T S . IS P hRE 35
AL, B2, TS FHPUE AR B S SR e LY &
AR UIRE G . RIE 2 BB S B A K v
RS BNEAC G SAELE O, AT e — 20 JE 6 4 5 B
B, [HIF % —2e R PR 7 4n CRP, IL-18 22 5 1 #hlik
SRERE LT R 5 R I s O R kb BRI
i, A WFIE R BT 252 450 R B JR 5 i STk L8 (568 .0
o3 R ) ARG v e R R A T R
THERWGEA . KR TH, Wb omEERm ke, (B
O R R AR A R SIS SR AR KM B . T
TEE U A B R SR BB TR N 2 —, RS 50%
DA bR R P Tt

ML, TR &G 5.O0MEREFRRE? A&
FF 52 3 1o %k AN ] R B 1 F sh Dk s 28 119 2 B BR 5 R
ek Ca o F SE 95 28 PL R BIR IBS 0 R B, BE T~ TR sk
oA R RN, OB R T AR T R ke ss
KT 50% 2H, TeE.Co 9 AR R Ak 81%, RO T sk
FEREAL ST T 2 BBk PRI B e O 1 B A R 1
. Tanaka 25 " 3 2 % F A F s 2R 25 TR 9 S TR LA A%
BEH A 5O R AEAETE, FEBIE SIS 2l AT P X
TR AR IR R R G ) 71.6%, TTiRE S 85%,
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Kotsis % " WHFFE R I, shcR A i IMT "] LAfE
LD AR SC R 2R, IMT FfE AR, 4% S50 o
WL fE R R S A T A, IR IMT s, WIGE ORI
B APt S W AR . Cicorella %5 ' 5l i 3 1337 {51
FERE B RN REA T ] B i A7 7 ReE R ah s s A &
B, A EE et R Ao 8 F S S R 25 HAR R b
(455, (EAHERAEFRATE T Spearman AH5E 454 Al A%
BB ANk IMT 556005 B 1EARSS, SR FRdke T £ kit
[R5 HT I AL FIEA OGS R e, RWIah bk IMT *f
FEE AR IS BT (ELAE 55 FE At PR S5 ] 1 TR IR 2 ROK T P
BN, AT A BLAE E il 4R BR (540 FPG LA J 2hPG
55) 5 2 Bk b B e o ARG R ST W S AR S, T
RE T ASBIETE A O BB IR TR B3, AFE—E
B RE s [FIE, AR A AR R B il L A B
ML ORREKEIN A IR I IR . RIS b
FHIRAEHRAN 2 RUBE PR el O 5 AR R TE W S AR e . 6T
Kopike HARRIRAER R, FRICFEREE O REPRRHSET
HAPA L. B SRR S B e okf 2 0K PR AR
HMAE AR RIS (ADVANCE) KL, SR{bpesE
J T PR O B TR e T

[r ek A BfF 5t 50 S 58 U A [l 4 3L O JE R 3R, K
IBEE T e bR R BE N, ek O O R BE 2 T
HLRIUAFAE T 15 2 DB Sl H 680093 B ARG i 8 4.818
&, WAFLE T Bl ko 2% I e .0 28 KR 92 i 12.666
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