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Diabetes, anti-diabetic therapies and cardiovascular diseases (I )
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[ Abstract] American Heart Association issued a statement in 1999 which put forward a point of view that “diabetes is a cardiovascular
disease”, which made experts in cardiology and endocrinology pay more attention to the relationship between the two diseases. Then, studies
on diabetes mellitus and cardiovascular diseases emerged one after another, but there was no consensus finally achieved in their conclusions.
Diabetes is a cardiovascular risk factor. About 2/3 diabetic patients died of cardiovascular diseases, and the cardiovascular death of diabetic
patients was 2—3 times higher than that of non-diabetic patients. About the relationship between diabetes and coronary heart diseases, there
was a great deal of evidence, but the results of the studies were different. In this paper, we reviewed representative clinical trials, and
discussed the relationship between diabetes and cardiovascular diseases in 3 aspects, that is, hyperglycemia and cardiovascular events,
diabetes as cardiovascular risk equivalents, and diabetes is not a cardiovascular disease.
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Figure 1 The relationship between fasting blood glucose(A), 2h
postprandial blood glucose(B) and cardiolvascular events (meta-analysis
of 20 studies, 95783 patients with a mean follow-up of 12 years)

H*JE@%E s Iﬂl%*ﬁ?@%t s 5”51f|l%¢ N E”EHE{J«JEE%EB’J FBG: fasting blood glucose; 2hPBG: 2h postprandial blood glucose
Fasting blood glucose Number of Number Hazard ratio
concentration participants(%)  of cases (95%Cl)
Known diabetes at baseline

=T7mmol/L 13122 (4.7%) 1186 —— 2.36 (2.02-2.76)
< 7mmol/L 5807 (2.1%) 380 —_— 1.61 (1.42-1.82)
No known diabetes at baseline

= 7mmol/L 7240 (2.6%) 452 R — 1.78 (1.56-2.03)
6.1-6.99mmol/L 19607 (7.0%) 1011 - 1.17 (1.08-1.26)
5.6—6.09mmol/L 32008 (11.5%) 1631 - 1.11 (1.04-1.18)
3.9-5.59mmol/L 185590 (66.5%) 9508 '— 1.00 (0.95-1.06)
< 3.9mmol/L 15916 (5.7%) 646 4+ 1.07 (0.97-1.18)

T T 1

0.8 1 2 4

B2 FFEI02WAR, #EKFEEERELTHERREE AR = IR MAEKTFE R CHDR K LT

Figure 2

Comparison of risk of coronary heart disease between diabetic patients and non-diabetic patients with different baseline fasting

blood glucose levels (meta-analysis of 102 studies)
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Figure 3

Relationship between baseline fasting blood glucose and tumor death, vascular death, non vascular mortality relative risk

(meta-analysis of 97 studies, 820900 subjects, and 123205 deaths)
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%1 AusDiabffi: ZfEM#E, BRE2hMERELMLEQMAERELTHCVDRTMERIXF
Table 1 Risk of all-cause and CVVD mortality according to FPG, 2hPBG and HbA1c in individuals without previously diagnosed

diabetes—the AusDiab study

[HR(95%CI)]

Item 2hPBG + SD HbAlc + SD FPG < 5.1mmol/L -SD FPG=5.1mmol/L + SD
All-cause mortality 1.2 (1.1-1.3) 1.1 (1.0—-1.2) 2.0 (1.3-3.0) 1.1(1.0—-1.2)
CVD mortality 1.2 (1.0—-1.4) 1.2 (1.0—-1.3) 4.0 (2.1-7.6) 1.3(1.1-1.4)

2hPBG: 2h postprandial blood glucose; HbAlc: glycated hemoglobin Alc; FPG: fasting plasma glucose; CVD: cardiovascular disease; SD: standard

deviation; HR: hazard ratio; Cl: confidence interval
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before detection)
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nondiabetic subjects with and without prior myocardial infarction!®
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Figure 7 CHD mortality. Kaplan-Meier estimates of CHD death during an 18-year follow-up according to the status of diabetes (DM) and
prior evidence of CHD
Prior myocardial infarction (MI) is presented in the left-hand panel and prior CHD, defined as Whitehall changes of ECG, typical angina
pectoris by the Rose classification, or prior MI, in the right-hand panel in combination with the status of diabetes in men (n =1219), in women
(n=1213), and in all!
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Figure 8 All-cause mortality (left) and (CHD), mortality (right) stratified by history of (DM), and (CHD), among 91285 men during a
follow-up period of 6 years*”
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Figure 9 Age- and gender-adjusted CHD, CVD, and total mortality
rates in US adults with MetS with and without diabetes and pre-existing
CVD in the NHANES I Follow-Up Study (n = 6 255; mean
follow-up, 13.3years)!*Y
CHD: coronary heart disease; CVD: cardiovascular disease; MetS:
metabolic syndrome; DM: diabetes mellitus
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Figure 10 Course of diabetes mellitus and risk of CvD!"?
A conceptual look at vascular risk and its determinants before and during
the course of type 2 diabetes. It is important to recognize that CVD
risk at the point of diagnosis or conversion to diabetes in the majority of
individuals is largely determined by conventional CVD risk factors. After
this point, the elevations in glucose into the diabetic range enhance CVD
risk gradually over time (colored area) so that by 8-10 years’ duration
patients have attained a CHD risk equivalent state. It is important to
recognize that the excess risk indicated by the colored area may also be
contributed to by relative insulin deficiency, as well as hyperglycemia, or
by other, as yet inadequately defined metabolic perturbances linked to
type 2 diabetes. In recent years, earlier diabetes diagnosis (combined with
lower glycemia thresholds for diagnosis), and thus earlier use of statins
and blood pressure medications have likely further reduced CVD risks in
diabetes. Of interest, indirect but powerful evidence for contemporary
earlier diagnosis comes from recent Scottish retinopathy data

F2 BRFSCMESHXRNZEDSN (2011FADAZIRE)
Table 2 Meta-analysis of the relationship between diabetes and cardiovascular events

Author, published years

MI Patients with prior DM only/patients(n/n) Ml patients with prior M1 only/patients(n/n)

OR(95%Cl)

Lee et al, 2004 141/1460
Evans et al, 2002 142/3403
Haffner et al, 1998 180/690
Hu FB et al, 2001 161/3706
Lotufo et al, 200119 89/2317
Eberty et al, 2003 171/1122
Hu G et al, 2006 159/962
Cho et al, 2002 113/1285
Wannmathee, 2004 36/202
Natarajan et al, 2003 35/178
Vaccaro et al, 2004 1807/4809
Pajunen et al,2005 192/525
Natarajan et al, 2005 127/462
Total 2632/21320

59/283 0.41 (0.30—0.57)
656/5360 0.31 (0.26—0.38)
13/69 1.09 (0.58—2.04)
61/1302 0.92 (0.65—1.25)
445/6906 0.49 (0.39—0.62)
177/658 0.49 (0.39—0.62)
373/1308 0.50 (0.40—0.61)
364/2038 0.44 (0.35—0.55)
140/519 0.58 (0.58—0.59)
92/300 0.55 (0.36—0.86)
1468/4625 0.61 (0.56—0.67)
254/559 0.69 (0.54—0.86)
207/594 0.71 (0.54—0.92)
4339/23509 0.55 (0.50—0.58)

DM: diabetes mellitus; MI: myocardial infarction; OR: odds ratio
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