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[ Abstract ] Objective To evaluate the cardiovascular risk and related risk factors between patients with poorly controlled and
patients with well-controlled type 2 diabetes mellitus in the next 10 years. Methods Five hundred and forty-nine diabetic patients enrolled
in the study. According to levels of fasting hemoglobin Alc ( HbAlc) on the second day after admission, they were divided into poorly
controlled diabetes group( HbA1c>7% ) (n=408) , and well-controlled diabetes group ( HbAle <7% ) (n=141). The following data and
parameters were monitored: age, gender, residence, smoking and alcohol consumption, diseases history, body mass index, waist
circumference, systolic blood pressure, diastolic blood pressure, blood glucose, total cholesterol, triglycerides, low-density lipoprotein
(LDL), high-density lipoprotein and fibrinogen ( P<0. 05). Framingham Rish Score and China-PAR were used to predict the risk of
cardiovascular diseases over the next decade. Results Systolic blood pressure, diastolic blood pressure, fasting glucose, total cholesterol,
mean LDL cholesterol are statistically significant higher in patients with poorly controlled diabetes. Framingham 10-year cardiovascular event
risk assessment model and China-PAR shows that most of patients with poorly controlled type 2 diabetes mellitus have a high cardiovascular
risk. Conclusion Patients with poorly controlled diabetes should pay more attention to monitoring and controlling of cardiovascular risk
factors to reduce their cardiovascular risk.

[ Key words ] Diabetes mellitus; Blood glucose; Cardiovascular risk; Cardiovascular risk factors

i DR OB AR AR I B AL AR AL e S e i RSET R 067, 7 40% L) 110 CVD A9 &0 3
X, qjlﬂlf"gE’JZjJﬂﬂ*ﬁfri@%%ﬂiﬁm”@ﬁ . MAIKE  PIERERZAE LIS OO R O
HED3. 47 AN BAEERR, LERASIEAR  RAREREEEE RSN RF", BRI UESE 2
s m Y AR L A RS 2017) SR, O AUWEIR A (type 2 diabetes mellitus, T2DM ) H 3 5 MR
95 (cardiovascular disease, CVD) J2 ML & JER¥  CVD AUXUG I W TARBE IR B &0 FIrDIR R

E&TH  HEHRBEILS (81701298) ;4N AL H (KC17194)
BIEE . 2MF , E-mail ; Liwei. 190@ hotmail. com



- 552 - UL 0 2020 4E 5 HEE 41 555 5 W1 Adv Cardiovasc Dis, May 2020, Vol. 41,No. 5

SR S PE T CVD BRI R X T2DM 8 & B it
5 CVD —ZFip)7 , i (A T2DM i CVD JET AU,
BRATHIT A MW 2 ) R A AN AR B T2DM JR A
K 10 4E CVD AU B A fE R &R, B 7EXT T2DM A
A FE R0, BRI VD KUK, Ik /D> CVD 51k
PN FEE R 23K
1 BRESFHZE
1.1 HRIH

WF5E 5 2R P (] o A R e 5, 48 4K 2018
42 H—2019 48 2 A FHRMER R 2= M E B BN 4
WHRHEBE Y T2DM B3, 14576 B 58 b5 o # 3E 549 fi],
Horp B 323 ], Lok 226 B, 4% (62.59+9.33) %
1.2 NiEfrifE

7% 1999 4F WHO BEIRIG 2 Wikr e | 1l 2% =5
JIS ILBH(E (FPG) >7. 0 mmol/L B 11 IR 5 28 b i 12 46
KR )5 2 h i =11. lmmol/L,
1.3 HERR#RE

(1)1 BURE PRI FRRIR S RUOBE PR 5 (2) & Bl IR
Ja I R (LS FAE R v 2 AR ERE = B R A )
(3) = E T JBAVE I ; (4) 35 3 S HGIFA 8
PR (5)3E 3 AN AA M TR (6) &R
TR B2 AT IR T R 5 (7)) 4% Rk L4 A Ah A I
PR ; (8) FAAE 1 B Ho g8 5 R I YL 3R 8 00 5
(9) IR FH L R IR TR | R R B 1 o I8 2% 5 A 2 100 o
R (10) EEIG R BORMBCR SO 45 (11) BRAE 2
WIReA CVD B3,
1.4 MEXIEBHREX

(1) W BRI =1 32, Rt =6 A~ H , ok
KA ARE T > T2 43, (2) TR B R =
50 g, Freku Eituta =6 A~ H | s R i >
FAEE, (3) Framingham PR 2 A ( Framingham
Risk Score, FRS) % . 3k H Framingham U JJE B 5%
O ARYE R B CVD KU P2 [ AR IR S 75 RO
PRI AR 100 | v %% B i AR 11 IR [ B ( HDL-C ) 1
JRE R (TC) K T BN AR 10 4 CVD KUK, AR
HCVD U, B B H A ARG (<10% ) T fadd
(10% ~20% ) FliE fE 4 (>20% ) o (4) [ ki o
CVD fE 5 15 I 4 %Y ( China-PAR A7) J2 rp [5] 2% % 3k
T E RS B CVD XURS FIUASE RS P4k PR 2 ok
AR MR LR TC R % R R 1 IR R A
WA Sk O DR s FAAS B4R A0 ( BMIT) A1, 94 A RO 3k
SAEFNGRIRE, PSR NG (<5% ) (e
(5% ~9.9% ) MEfa(=10%)
1.5 MRF*

HRAE 549 FIRFTE X5 A Bk H 23 ML i 218

(HbALc) K43 Ay il B4 i R 4740 (HbAle <7.0% )
FUMBEEE AN 20 (HbALe>7. 0% ) o 18] i 4 35 45 5
HEEABERT (1) — MO0 AR P51 30 H | R
SRR s AN NI (2) RS KA . BMI [
s FERET IR R, (3) SEER =M A . ARk H 25 i (2%
10 h DL b)) S EUR #BKIM 3 ~ 5 mL &I FPG |
HbAle £F4E H 5 g TC  Hl =g (TG) \HDL-C
AR B2 i 25 I I B ( LDL-C) /K7 FirA Al 4
K H % & MODULEPS00 £ b #r{X (ROCHE A F] , 38
E) KhcEian, M4k A FRS BEAU ] China-PAR
BRI A 10 4E CVD KA

1.6 SEitFELE

KH SPSS 19. 0 G it 4K/ (SPSS Inc. Chicago,
IL, USA, 2010) #F 47 % 4% 43 . it @R R &
Kolmogorov-Smirnov 5 %5 | Wi J& &5 £F & IE &0 M . £F
HIEA AR GORH x+s 2o, KPS REA ¢
Krgo ok LA AL 0] 22 7, AFF A IR0 1Y T 5%
EFH A BRI 243 B RN E 7R, 2R ] Mann-Whitney
U K35 LU AL Z ] ) 22 57, THECHERH B BCRAS) B
Feln( % ) ] 36, B4l e e 5k x* K2 56, P<0. 05 3%
INESAGIERE L,

2 #R

549 BT R AN FEZH 408 151, oA 2 i
RAFAL 141 ), AL 3 10 38 Lo e il 22 = RG22
X (P=0.073) , FIFREREAE(P=0.085) . W4
JE EF R SR BMI BRAT: A% rhipg sl R0 0 17 150 78 PR
HEHFPERAEGI#E X (P<0.05), WE1

RN T2DM FE 5 HH 5 S50 S F6 s 7 I 42 il
R ARG FPG LK TC A1 LDL-C /K257
At X (P<0.05), W2,

FRS BHRIFHIN AR 10 45 CVD XU . 35 T 00 25
BB ZIRE 0 R4 (10 4F CVD KUK <10% ) , &
FrfEa (10 45 CVD KK 10% ~20% ) K a4l
(10 4F CVD U >20% ) . IBE 4] R 4F#) T2DM i
HRZIE TS (78 1) ,28 il & & T fa 2,35
85 8 T fa i . R i AN Y 8 b 182 141
BEE TG, 90 BlEF 8 Frhfadl, 136 #l 8%
J& TG, VWA 1 FE 2,

China-PAR BRI &SR 10 4% CVD KU, K s
T 45 5 ¥ 525 A ARG 4 (10 4FE CVD XU <
5% ), FIELH (10 4 CVD KK H 5% ~9.9% ) FlEfa
ZH (10 4E CVD KBS =10% ) o B2 ] B 47 59 T2DM
B 87 B (62% ) J& TARSfELH ,38 # (27% ) J& Th
fadl, 16 Bl (11% ) J& F & fE 4, A 6 A 0
T2DM & & 131 ] (32% ) J& T 1K f& 41, 118



UL 0 R 2020 4E 5 HEE 41 555 5 W Adv Cardiovasc Dis, May 2020, Vol. 41,No. 5

(29% ) JE T a4, 159 #1(39% ) J& T fadl, WK

3 FiKl 4,

x1 FWARE-RBRALE

- 553 -

A S B
A4l (n=141) REEH (n=408) P&
FRR () 61.50+9.25 63.15+9.36 0.086
PERI (% )
5 65.3 56.7
i 34.7 43.3 0.073
PRI S (4F) 9.3427.17 10.55+7.93 0.093
BMI( kg/m?) 24.32+3.77 27.04%3.85 <0.001
WAH (% ) 21.3 45.1 <0.001
JEE (em) 87.62+8.16 90.89+7.91 <0.001
R (% ) 14.8 16.2 0.719
W8 FE (mm Hg) 128.08+14.87 131.92£17.50 0.023
#F ik (mm Hg) 78.62+7.59 88.60+15.46 <0.001
PR (% )
P B 5.6 4.6 0.630
A s 23.03 25.5 <0.001
.1 mm Hg=0. 133 3 kPa,
F2 MABRELWREIEMRIER
AR S B
R4 (n=141) AL (n=408) PE
FPG ( mmol/L) 6.40+1.52 9.79+4.51 <0.001
HbAlc(% ) 6.37+0. 43 9.81+2.00 <0.001
TC( mmol/1.) 4.58+1.15 4.83+1.43 0.047
TG ( mmol/L) 1.83+1.77 1.87+1.62 0.825
HDL-C( mmol/L) 1.27+0.39 1.22+0.63 0.384
LDL-C( mmol/L) 2.62+0. 89 2.90+1.13 0.004
FAEE (/L) 4.60+20. 12 3.32+1.76 0.472

= {EfE <5%

H55%~9.9%

= {EfE <10%

H11510%~20%
B  BE=10%
s S5 >20%

>

B 1 miEESRFA T2DM £F 10 £.0MME XK (FRS) 2% B3 miEEd RFR T2DM BF 10 F.0 ME X (China-PAR) 27

= {EfE <10%

1 1510%~20%

= {EfE <5%
Hh155%~9.9%

" EfE>20% = BE=10%

2 MAEEHIARER T2DM £ 10 £O0mE XK (FRS) 5% B4 MmEE=HRERS T2DM £E 10 £:.20 M XBE (China-PAR) 7%



- 554 - UMW 0 2020 4E 5 HSE 41 555 5 W1 Adv Cardiovasc Dis, May 2020, Vol. 41,No. 5

3 iTig

T2DM B & CVD B XS R AE BRI R A 1 2 ~
3 /%5 CVD & B\ T2DM M # F W e T R
T AE T2DM Biisfhad R rp, BB Aida il CVD & K
W FER HRZ —, CVD KK 21875 —E
(R E] N 2 A= CVD 4 AT g, R 3 5 B 2 1)
CVD RS Ko AT SCH: XU 38 fin (4 #H DG XL 2R AT fiil Bl CVD
ORI R IG5,

REA: it 3 2 B R R f8 35 1l /K F-[8] CVD &
WUVMISE BRI A 0T U A B3 & A2 CVD R
DA BH Sl =, % PRI G I v LR 1) BB AT R R R
JY I RRAREL CVD KBS, BARBE TR B B R IR YT
HARAEAE e (H AR CVD KUK, 2017 4F 56
0 R 27 25/ 25 LG E P 25 (ACC/AHA ) & Il R 48
ISR ZE T (CHEP) @i R 5 2
ADA J A FRPBE BRI R R I ) S7 37 B U v e
FEWE PRI A 5 i e A8 3 19 i e K P-4 il 7 13080
mm Hg(1 mm Hg=0. 133 3 kPa) AN, ASAFFTLE 5 i
71N, A ) AN i 7K S A A 42 o R 2 20 )
ThiEr i F 4 m i 45 ) T2DM B3 Y I K
(U B AN HE ) X CVD A T B 2 A & 5

WHT 2 fs kB FE ), T2DM 4% BMI /K F[5] VD
RIFRAC, FEFE T2DM 3% BMI K745, 2 CvD
RIRBEINF ) A “Look AHEAD (B J 96 fit e
135 "5, T2DM B Zead 1 AR A 36 5 =i Ak
THG KT 8. 6% ,HbAlc B35 A%, H CVD )
JUAAHSESE RGP 2R o FAR T AR 58 55008 s« aft
WEEE HIASELL B BMI 7K K2 /K1 35 18 B 8 i
T ] R Ar A R, H BMI 34K (27. 04+
3.85) kg/m’*, s KR AT IMME AR R AE R T2DM &
HOJEEEAE L B, 7E R X i R R E
CVD WG e, IRTE 3 = % BMI 7K &
JEFE A A E A,

REAT A 22 T3 50 4% 55 W PR s S8 2 s AL B R T
[f] CVD T MO FR 0 [T i B P 0 PR o T 5 1) 5
TR, O WUEBE XU B3N TR FPG Fs il K SEAR E S
{H ACCORD'") ADVANCE'™ 1 VADT"*" 254+ x4 ¥ Ji
o3 IR L A5 57 %) Bt AL X6 HR 3 36 AF 5 259 AR I i
FRIBIT X KA B WG A i ib . 3T KL% T2DM
FE  HbAT <7 % 2 B I A A A0 45 95 93 = A2 DRI 1)
BRLE bR, AT S5 R R AN A4 R
FPG M- BB B ) R F 4 3 e, 22 5%
HAGI % 5 S0, BB 40 0 R s S5 25 7 s e B

SRR , LIS 2 S Z e 745

DU R Z2 TR 32 FF 0 A CVD S5 2R AS B i
ERZ AR OC R AT AT 1 AR R 23 1
CVD KUY & A=) AT 58 5000 7, W 0 A ot A
PRI 83 T ok , PR IS S AT
XA FITG T2DM () F 35 S5 A T IR P4 5 5 06, b 22
BT 2590697, ARG CVD B &4,

AWFFEH  T2DM B A E £S5 TC A LDL-C
IRV RS 45 ) B 4755 v, ACC/ AHA I Vi AH [
PSR I AR T R AR TC X AR CVD B AR XU
B L) ESC/EASD $ H A IR B B wir 400
A CVD 155 Pt R A LDL-C YR CVD KU A
U =T K 1.8 JT BIREIR R R # (>95% T2DM)
[ RINLEFE AT s, 7EF- I BE DT 4. 3 A BEALIL AL
TTZR25A RS0 b, A1 B 8 & 1Y LDL-C A%, i
EICT R B A AL T R A B FRAR ™ LIRS I it
W HIANEER T2DM 3% TC Fl LDL-C 7KF-, AT i B
CVD Wy RA: BRI RT3

FRS #7802 3 [ [ 5 0 [ i 0 8 14 R 97
LR WIS AR T H, 2 2Bk
JIZ B T HZ — | China-PAR 81
4 L P R S i < v O A R 2 PO &
VEWFZE” 55 4 THURTHE M BA 5 BE U7 £ 0 iiF & 35 & b A
BERY CVD XL G 791 00 A4S 75 | R 5 G b HE B O i
2512780 RBESE 4 IR FRS B2 China-PAR 5 %4 7
I EE AR 10 45/ CVD &9 IR, 2534 s bk
Pl RAFA9 T2DM B35 K2 )8 TR h XU CVD, i
BEE IR T2DM B3 KZ )R TR XK CVD,

ARWFFECIEARE T2DM A B 2B 1 B 1 i, &
PR B E HbATe /KR53, IR i R 4 20 265 i
AL 10 4F CVD A OGRS 4345 388 TR A, 1
M AR CVD AU 73 A3 58 I A 42 i) R 4 R
AT EE, FHEERERE CVD %A W —fak K&,
ARWFFELES 5 18 T2DM 4 A8 B Al A8 .00 1M 1
Br PRI, QAR 1 1) WA BMIL TS PR i 4 | T
JE REAEAS A e M AL S 304 253 Bon i
BEE AR T2DM 835 Fb MR il 477 T2DM (&
HHBEZM) CVD faf N Z M & CVD XU, 7FE
A PR AR BB PR B 3 B AR T 3 0 O
CVD MYAHICAE RS H 2=, B Aa il i g, 32> CVD &4
ORI N REEMAE S, EIRersh, v ik
— W A HbALe ZKFAEARSK Y CVD XU PEAG
i,



Lo IfiL

B FIE R 2020 4E 5 HEE 41 5 5 W Adv Cardiovase Dis, May 2020, Vol. 41 ,No. 5

- 555 -

(6]

[10

(1]

[12]

[13]

[14]

& F 3 Wk

Herrmann M, Sullivan DR, Veillard AS, et al. Serum 25-hydroxyvitamin D a
predictor of macrovascular and microvascular complications in patients with type
2 diabetes[ J]. Diabetes Care,2015,38(3) ;521-528.
WA, wimagR a0k 4. CPELG MRS 2017 ) BEZEL T ]. oh B0 B
2%7,2018,33(1) :1-8.

Engelen SE, van der Graaf Y, Stam-Slob MC, et al. Incidence of cardiovascular
events and vascular interventions in patients with type 2 diabetes[J]. Int J Cardiol ,
2007 ,248 :301-307.

Alberti KG,Zimmet PZ. Definition, diagnosis and classification of diabetes mellitus
and its complications. Part 1; diagnosis and classification of diabetes mellitus
provisional report of a WHO consultation[ J ]. Diabet Med,1998,15(7) :539-553.
Howard BV ,Best LG, Galloway JM,et al. Coronary heart disease risk equivalence
in diabetes depends on concomitant risk factors[J]. Diabetes Care,2006,29(2):
391-397.

Fox CS, Golden SH, Anderson C,et al. Update on prevention of cardiovascular
disease in adults with type 2 diabetes mellitus in light of recent evidence: a
scientific statement from the American Heart Association and the American
Diabetes Association[ J]. Diabetes Care,2015,38(9) :1777-1803.

AR, SRR, HESC AR LA T 2 BB IR S AT ERE L) ] O Il A
2 PEIE 2019,40(9) :1196-1198.

UK Prospective Diabetes Study Group. Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes: UKPDS 38.
UK Prospective Diabetes Study Group[ J]. BMJ,1998,317(7160) :703-713.
Hansson L,Zanchetti A, Carruthers SG, et al. Effects of intensive blood-pressure
lowering and low-dose aspirin in patients with hypertension: principal results of
the Hypertension Optimal Treatment ( HOT) randomised trial [ J]. Lancet,
1998,351:1755-1762.

Patel A,MacMahon S,Neal B, et al. Effects of a fixed combination of perindopril
and indapamide on macrovascular and microvascular outcomes in patients with
type 2 diabetes mellitus ( the ADVANCE trial ) ;: a randomised controlled trial
[J]. Lancet,2007,370(9590) :829-840.

Nerenberg KA, Zarnke KB, Leung AA, et al. Hypertension Canada’ s 2018
Guidelines for Diagnosis, Risk Assessment, Prevention, and Treatment of
Hypertension in Adults and Children [ J]. Can J Cardiol, 2018, 34 (5)
506-525.

de Boer IH,Bangalore S, Benetos A, et al. Diabetes and hypertension:a position
statement by the American Diabetes Association [ J]. Diabetes Care,2017,40
(9) :1273-1284.

Kuo JF, Hsieh YT, Mao IC, et al. The association between body mass index and
all-cause mortality in patients with type 2 diabetes mellitus; a 5.5-year
prospective analysis[ J]. Medicine (Baltimore) ,2015,94(34) :e1398.

Li W, Katzmarzyk PT, Horswell R, et al. Body mass index and heart failure
among patients with type 2 diabetes mellitus[ J]. Circ Heart Fail ,2015,8(3) :
455-463.

[15]

[17]

[19]

[20]

[21]

(23]

[24]

[25]

[26]

[27]

(28]

Soubani AO, Chen W, Jang H, et al. The outcome of acute respiratory distress
syndrome in relation to body mass index and diabetes mellitus[ J ]. Heart Lung,
2015,44(5) :441-447.
Authors/Task Force Members, Rydén L, Grant PJ, et al. ESC Guidelines on
diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration
with the EASD: the Task Force on diabetes, pre-diabetes, and cardiovascular
diseases of the European Society of Cardiology ( ESC) and developed in
collaboration with the European Association for the Study of Diabetes ( EASD)
[J]. Eur Heart J,2013,34(39) :3035-3087.
Sluik D, Buijsse B, Muckelbauer R, et al. Physical activity and mortality in
individuals with diabetes mellitus: a prospective study and meta-analysis [ J ].
Arch Intern Med,2012,172(17) ;1285-1295.
Stevens RJ,Coleman RL, Adler A, et al. Risk factors for myocardial infarction
case fatality and stroke case fatality in type 2 diabetes; UKPDS 66[ J]. Diabetes
Care ,2004,27(1) :201-207.
Action to Control Cardiovascular Risk in Diabetes Study Group, Gerstein HC,
Miller ME, et al. Effects of intensive glucose lowering in type 2 diabetes[ J]. N
Engl J Med,2008,358 (24 ) :2545-2559.
ADVANCE Collaborative Group, Patel A, MacMahon S, et al. Intensive blood
glucose control and vascular outcomes in patients with type 2 diabetes[ J]. N
Engl J Med,2008 ,358 (24) :2560-2572.
Duckworth W, Abraira C, Moritz T, et al. Glucose control and vascular
complications in veterans with type 2 diabetes[ J]. N Engl J Med,2009,360
(2):129-139.
Chamberlain JJ, Rhinehart AS, Shaefer CF, et al. Diagnosis and Management of
Diabetes : Synopsis of the 2016 American Diabetes Association Standards of
Medical Care in Diabetes[ J]. Ann Intern Med,2016,164(8) :542-552.
Stone NJ,Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults ;
a report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines[J]. J Am Coll Cardiol ,2014,63(Pt B) :2889-2934.
Cholesterol Treatment Trialists” ( CTT) Collaborators, Kearney PM. Efficacy of
cholesterol-lowering therapy in 18,686 people with diabetes in 14 randomised
trials of statins:a meta-analysis[ J . Lancet,2008 ,371(9607) ;117-125.
Bouillon K, Batty GD, Hamer M, et al. Cardiovascular disease risk scores in
identifying future frailty: the Whitehall Il prospective cohort study [ J]. Heart.
2013,99(10) :737-742.
Silver SA, Huang M, Nash MM, et al. Framingham risk score and novel
cardiovascular risk factors underpredict major adverse cardiac events in kidney
transplant recipients| J ]. Transplantation,2011,92(2) :183-189.
G I O S A T 25 fe B BT A R T O R g iR
JBUZE. TR AR AL P LA A 1 o P TPl 10 B 8 5 A T R I Ao
FELI]. AL A4 ,2003,31(12) :893-901.
TR, A X AE T 35 ~ 64 % AR A R R 3 -5 R0 1 B Tt
DR R TIEYERTSE[ ], e AR 2R ,2003,31 (12) :902-908.
A% B #7.2020-02-08



