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Risk of CVD in diabetes vs. no dlabetese}

Emerging Risk Factors Collaboration — Lancet 2010; 375: 22’13\@22
e
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Number HR (95% Cl) S (95% Ol
of cases

26505 2:00 (1-83-2'19) 64 (54-71)
11556 ; 2:31(2:05-2-60) 41(24-54)
Non-fatal myocardial infarction 14 741 1-82 (1-64~-2-03) 37(19-51)

Stroke subtypes*

h 2:27 (1:95-2+65)
Haemorrhagic stroke 1-56 (119-2-05)
Unclassified stroke CHE 1-84 (1-59-213)

Dther vascular dezttis 1-73 (1-51-1-98)




Risk of CVD in diabetes vs. no diabetes after

stratification by main clinical featyges

Emerging Risk Factors Collaboration — Lancet 2010; 37‘56&?3\‘8%22
N

B lschoenis :tmkc
HR(95% Q1) Number  Number HR (95% C1)
of partici- of partel- of cases
pants s

306533 20218 189 (173-206) <C-0u01 168191 216 (184-252)
223550 6287 : 259(229-293) 125571 2:83(2:35-340)

410833 17686 2:€172.25-2:80) <00001 234263 374 (3:06-458)
75785 5045 - 20%(1-80-2:2%) 38140 2406 (1-64-2-58)
43465 3774 178 (2:54-205) 21359 — e 180 (142-227)

343864 13702 : 235 (211-261) <0-0001 191125 258 (219-3-05)
186219 12803 R 1-82 (1-65-2:00) 102637 218 (176-269)

176 274 6701 2:30(2:00-264) 00143 110044 1-90 (1:50-2:40)
176332 9102 2:45(2:15-2-79) 97 478 2-28 (1-85-2-80)
wim 198 (176-221) 86240 290 (2:49-337)

18331a 4915 2:85(2:48-327) <0-0001 113199 306 (233-401)
12 9079 2:31(2:05-2:60) 106 966 279(2:23-349)
12511 197 (178-218) 73597 2:49 (202-307)
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Risk of CVD in diabetes vs. no diabetes after

: : . : ?:
adjusting for possible confounding fastors
Emerging Risk Factors Collaboration — Lancet 2010; 375 -232?%18’%22

HR (95% 1)

HR (95% (1)
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206 (182-2:34)
210 (185239
10\178-2:%5)
191 1450-244)
1493 (171-216)
187 (167-209)
187 (167-2:09)

s smoking status

Phus BMI

Phus systolic blood pressure
Phus non-HOL cholesterol
Phus HOL cholesterol

Phus bog-triglyceride

256 (215-3.05)
269(216-300)
2:45(2:08-2:88)
227 (194-265)
226 (194-204)
224 (194-260)
224 (194-259)




Macrovascular disease in T2DM ,<°
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Complicanze croniche del diabete tlpo 2
alla diagnosi (UKPDS - fine anni se ;aﬁ‘ta)
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Prevalence of Complications at Time Oer‘
Diagnosis of Type 2 Diabetes in Vergﬁa

Verona Newly Diagnosed Diabetes Study; Bonora et al; unglgoﬁshbeﬁ data
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Incidenza di infarto e ictus nel Qe‘

diabete tipo 2 in Italia &0\0"0
DAI Study - Avogaro et al, Diabetes Care 2007; Giorda eb@ %tf&(e 2007

R C
In 10 anni R

1 maschio ogni 8 e 1 donn@?ggm 16
Avranno un infarto (piu sﬁg@%o fatale rispetto ad
un non diabetico) 0<$‘é(ggnno sottoposti ad una
rlvascolanzzamgﬁgﬁ%ronanca

1 maschw%‘i@m 16 ed 1 donna ogni 16
Avranqﬁﬁ uﬁ ‘ictus (piu spesso fatale rispetto ad
un fon diabetico)



% con diabete

Diabete fra i soggetti accolti in Unita
Coronarica a Verona (anno 2014¢j

Vassanelli et al; dati non pubblicati ,g\’b\?
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% with DM

Diabetes in the Global Registry of R
Acute Coronary Syndromes ¢

(GRACE Study; Franklin et al; Arch Intern Med 164: 14@9‘%@&4
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NSTEMI Unstable Angina
(Nn=4725) (n=5988)



Type 2 Diabetes Increases the Risk of InmdentQQ}
Congestive Heart Failure o\°¢°\

The Kaiser Permanente Northwest study \\’b
n=8,231 patients with diabetes and 8,845 non-diabetic patients; follow ng@urat&ﬁ 6 years
. o RO

Kaplan Meier Anaysis of CHF Incidence

fesscses

Table 2—Six-year CHF incidence per 1,000 persen-years oy age-group

Age Diabetic patients iJondiabetic patients Rate ratio

45-54 years
55-64 years
6574 years
75—-84 years
85-94 f;cars
95+ years

~i b0 oot o !

~n.,un 1—Kaplan-Meier analysis of CHF incidence comparing the diabetic (- - -) and nondiabetic
(—) cohorts. The cohorts are significantly different (P << 0.001).

Nichols GA et al. Diabetes Care 2004; 27: 1879-84



Prime 10 cause di ricovero nei diabetici®
o\o%\

Causa principale sulla SDO

ARNO Diabete 2012

Tassi per 1000
diabetici

Tassi per 1000
non diabetic?

Diffe.renza rispetto
a! non diabetici (%)

Insufficienza cardiaca

Altre malattie del polmone

Infarto del miocardio

Altre forme di cardiopatia ischemica

Aritmie cardiache

Fratture collo femore

Artrosi

Occlusione arterie ce'evrali

Colelitiasi

Broncopoimonite




Cause di morte fra i diabetici |taI|a5u
(Verona Diabetes Study, 1986-1996) »&0\

Nib |§ﬁle deI sistema

Altre cause e\,’é \6 respiratorio

Malattie 60(' efa
cardiovascolari

Malattie del
tubo digerente

Diabete
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2SO .
PR 2 Neoplasie
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Estimated Years of Life Lost due to DIVIz@‘

Emerging Risk Factors Collaboration — N Engl J Med 2011; 364&&59 SZy

Women

[] Death from unknown causes
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The Killing Glycemic Triad in Tgmw
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Incidence of Myocardial Infarction and
Microvascular Complications in T2DM Ag@&rding
to HbA1c — Observational Ana<; (st

UKPDS 35 - BMJ 2000; 321 405—4%25\
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Post-prandial glucose and CVD in '[OZﬁeM

(Cavalot et al - Diabetes Care 34: 2237, 2011) \Oe"ofﬁx
N

HR (95%Cl P value
Ny

HbA1c >7% 1.732 1.187-2.526 0.004

Post-lunch glucose

>180 mg/d| 1.452 1.057-1.994 0.021

Qoé’(&'a“e(
N
N=505?\age 62 yr, duration 9 yr, follow-up 14 yr; multivariate model

iIncluding many potential confounding factors



VADT - Predictors of CVD Deat\lg;g’e>

\3"}0,5

Variable Hazard @&ga,\é\@\P
Ratig,® s  Value
Prior CVD event %f:l@e 0.0001

xfb .
Age (per 10 yr) 66&2@@2090 <.0001
o\ SN
HDL (per 10 mg) (\@«o?" 0.699 0.0079
)
Baseline Hbgme \°° (WAK 0.0150
per 1% .o Q‘e <

Sev%\ngﬂ-ly?aoglycemia 4.042 0.0076




Survival probability

Cardiovascular mortality in elderly patients with
T2DM stratified according to the "

variability of fasting plasma glucose (G¥:FPG)
(Verona Diabetes Study; Muggeo et al - Circulation 96 1.)@8,1997)
AN
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0.95-
0.9 <11.2%
11.2-18.4%
0.85"
0.8
0.75" ¢ >18.4%
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Prevalence of “Traditional non Glycemic®”
Cardiovascular Risk Factors in Subjects with T2DM

(Verona Diabetes Complications Study; Bonora et al, Diabet M{S@e&@%Z, 2004)
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BMI and risk of CHD in diabetic women frome

Nurses’ Health Study: 20-yr follow-up ¢
(Cho et al; Diabetes Care 25: 1142, 2002) \06&0 ,
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Mdjusted for age, family history of CVD, smoking, hypertension,
cholesterol, HRT, duration of diabetes, OHA/insulin



Separate and combined associations of body-mass index and
abdominal adiposity with cardiovascular disease:
collaborative analysis of 58 prospective studies

The Emerging Risk Factors Collaboration™

58 prospective studies: 221,934 people, 70% of these participants also had data on smokin

Q‘@tus Q@%tollc blood

pressure, history of diabetes, and total and HDL cholesterol. 6\

Coronary heart disease (39 studies, 150296 participants, 5460 cases)
—m— Adjusted for age, sex, and smoking status —

—a— Adjusted for age, sex, smoking status, and
baseline values of intermediate risk factors™ |

bt

b1 |
++++ ,,,,,,,,,,,,,

Ischaemic stroke (21 studies, 89413 participants,

HR(O5%C)

8‘0 9‘0 10'0 1i0 12'0
Waist circumference (cm) Waist-to-hip ratio

Figure 1: HRs for coronary h2:.irt diseare and ischaemic stroke across quantiles of baseline BMI, waist circumference, and waist-to-hip ratio

Regression analyses were s.ravified wl.2re appropriate, by sex. Adjusted study-specific log HRs were combined by multivariate random-effects meta-analysis. Y-axes

are shown on a log scale. Reference oroups are the second deciles in the plots for coronary heart disease and the first quintiles in the plots for ischaemic stroke.

HR=hazard ratio. BM.=bhody-msacs index. *Intermediate risk factors were systolic blood pressure, history of diabetes, and total and HDL cholesterol.

- -

Interpretation BMI, waist circumference, and waist-to-hip ratio, whether assessed singly or in combination, do not

importan”iy improve cardiovascular disease risk prediction in people in developed countries when additional

informatica is available for systolic blood pressure, history of diabetes, and Lipids.

Wormser D. et al. Lancet. 2011 Mar 26; 377(9771):1085-95.




End Point Hazard Ratios Assomated@‘
with Increase in SBP — UKPDS Obsgﬁatlonal

(Adler A et al. - BMJ 2000; 321 412—41935 \@\@
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Impact of low-density lipoprotein cholesterol on
cardiovascular outcomes in people with type 2
diabetes: A meta-analysis of prospective coshort
studies

16 prospective studies with approximately 40,000 T2DM pts; follow-up range of 4.8&1 yoRs’
Study outcome: CVD death. NG A\
D) i ()

B. CVD mortality

Study, publication years ES (95% Cl) Weight %

1.12 (0.56, 2.25) 6.93

Niskanen et al., 1996

1.38(0.93,2.05)  21.52

Lehto et al., 1997

1.90 (1.22, 2.97) 16.89
Mattock et al., 1998

1.49 (1.16, 1.91)
Van Hateren et al., 2009 60-75

1.50 (1.25, 1.80)
Overall (I-squared =0.0%, p = 0.589)

NOTE: Weights are from iandom efects analysis

| | | | |
.5 .8 1 2 3 4
=\

Fig. 2 — Fo.est plot of relative risks (RRs) and 95% confidence intervals (CIs) for the association between per 1 mmol/L increase
in low-density lipoprotein cholesterol and the main study outcomes risks in type 2 diabetes.

Wang Y. et al. Diabetes Res Clin Prac. 2013; 102: 65-75




Odds ratios for incident CHD events in individuals in the abper
tertile of triglycerides concentrations compared with tl(;d%e in the
lowest tertile in the EPIC-Norfolk study, the Reykjavgcest&mly and in

a meta-analysis of 29 prospective s,g&gl
(Sarwar N et al - Circulation 2007;115; 4@93\@

Odds ratios




Metabolic Syndrome predicts CVD in T2D:M
(Verona Diabetes Complications Study; Bonora et al, Diabetic Meg\ 52 2004)

\v@é@@
OR é@i’;@@é\ o
Age (per year) A\?})??j’bé\é\\ 1.03-1.07
Smoking (yes vs no) Aedaff::;&jic.\éB 1.01-2.64
HbA1c (per unit) &o%i;:@é\\) 1.18 1.03-1.36
'(\f,:tsa\?s ';%)Silg{?;@@ 4.89 1.16-20.7
o

n=559; a ‘B% W duratlon 9 yr; follow-up 4.5 yr

CVD= &3}? iovascular death, nonfatal Ml or stroke, angina, TIA, asymptomatic CHD,
carotid or peripheral atherosclerosis (echo-doppler)
Sex, duration, treatment and LDL concentration did not enter in the model



Insulin Resistance Predicts CVD in T2DM

(Verona Diabetes Complications Study; Bonora et al, Diabetes Care 2@0%135 2002)

e
25 - &0 5@
o0 @
J ’b A\
2 1.00-2.35 142,12
p=0.01 > p<0.001

RN
@) |
|

1.02-1.06

@@é@\\(\ Smoking  T-Chol/HDLChol Ln(HOMA)
K2
N=627, fongQ?up 4?5 yr. Model including also sex, duration, BMI, hypertension, HbA1c.

CVD= cardlovascular death, nonfatal Ml or stroke, angina, TIA, asymptomatic CHD,
carotid or peripheral atherosclerosis (echo-doppler)



Cardiovascular Risk Factors <«

in Diabetes Qe&o\fj
\’2> \o*
Traditional Non tragmgm‘é\l
e \fa
SNSRI _p(a) e@\’b\&@ VCAM-1 & Co.
Age —Iomog@@i@ﬁ =
g'ﬁufoﬁg gbﬂ?%én ADMA
\* .
LDL cholesterol 00‘%?;'; Zinc
HDL cholesterol <" «\%\ NT-pro-BNP

6 e . .
Triglycerides 2° oo Microalbuminuria

Blood pre@\r)@“e Uric acid
Smok@g Qe‘e’ GFR
BME®® NAFLD

Prior CVD



Associations of kidney disease measures with mortality and
end-stage renal disease in individuals with and withacut
diabetes: a meta-analysis

1,024,977 participants (128,505 with diabetes) from 30 general population and high- risk qa@}@\/’asg'b&’r
cohorts and 13 chronic kidney disease cohorts, during a mean follow-up of 8.5 years 6\ .\6{"

@‘9

A  All-cause mortality B All-cause mcrcaiity
8 —o— No diabetes, 95% CI —
—o— Diabetes, 95% ClI

o
=
©
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=
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Adjusted hazard ratio

2’5 s
ACR (mg/g) ACR (mg/g)

Figure 2: Hazard ratios for all-cause and cardiovascular mortality in the combined general and high-risk populations according to ACR in participants with
and without diabetes




Associations of kidney disease measures with mortality and
end-stage renal disease in individuals with and without

diabetes: a meta-analysis

B All-cause mortality

A All-cause mortality
—o— No diabetes, 95% Cl —

8 —
—o— Diabetes, 95% Cl
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Adjusted hazard ratio

4‘5 6‘0 7‘5 9‘0 1 65 12l (0] 1‘5 3‘0 I I 7‘5 9‘0 10I 5
eGFR (mL/min per 1-73 m?) eGFR (mL/min per 1-73 m?)

Figure 1: Hazard ratios for all-cause and cardiovascular mortality in the combined general and high-risk populations according to eGFR in individuals with and

without diabetes




Risk of Cardiovascular Events and Death &5 a
function of eGFR and albuminuria |Q@T2DM

ADVANCE Study: Ninomiya T. et al. JASN, 2009; 2&(@%{3&31
? @F

Cardiovascular events Cardiovascular death

6 T-"-‘
3

Hazard ratio

/ﬁ?

./ J
L \/ .
X I eGFR <60

eGFR 6089

Hazard ratio

Macro-
(3 30-8¢ alt
eGFR 60-89 abuminuna Micro-
albuminurna Namo- aGFR 290
abuminura Baseline eGFR

albumin oz
abumiisa Micro-
albuminuna Namo- eGFR 290

Baseline UACR  @lbuminuna Baseline eGFR Baseline UACR




Ultrasonography-Diagnosed NAFLD igzan
Independent Predictor of CVD in FZDM

Targher G et al — Diabetes 2005; 12: 3541 35@@ \\’b

6\
.,,o’b 2>
Variable Model 1 Model 2\@ \\’2> Model 3
Age 1.13 o 1.12
(per 10 yr) (1.07-1.14) 1563? 1@1‘4) (1.06-1.14)
Sex 1.48 46 1.46
(M vs F) (1.1-2.0) & @?1 2-1.9) (1.2-1.9)
Smoking 1422 4% 1.40 1.40
(yes vs. no) (@@"{@z\ (REK:) (REK:)
NAFLD & 2 1.84 1.53
(yes vs. no) @6‘{ 00@1 4-2.2) (1.4-2.1) (1.1-1.7)
,b(’b e(co\

N=744, follow-up 5@(25‘? R
Model 1: age Se e
Model 2: + bkn@%lstory diabetes duration, HbA1C, LDL cholesterol, GGT levels, and use

of medic@{fb s (i.e., hypoglycemic, antihypertensive, lipid-lowering, or antiplatelet drugs)
Model 3: + metabolic syndrome
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Non-Traditional Risk Factors in T2BM

(Bruneck Study; unpublished) ,30"’&(.),3.
\ ;\’b
Nei ,&,5@9( y 0
Waist (cm) 86:°,07 92 0.03
Adiponectin (mg/dl) 2327 | 89 | 0.00
Leptin (ng/ml) Ao@ej&@s 9 126 | 0.00°
UricAcid (mg/d) % | 528 | 592 | 0.00
ApoA1 (mg/dl) & ¢ o 165 154 | 0.002
ApoB m%«ﬂz}“’ 119 135 | 0.001
LDL-GF(U/L) 32 37 0.002




Qe

Non-Traditional Risk Factors in T2BM

(Bruneck Study; unpublished) & R
s "
NGT \,&,g:\\’i%\&@\\li/l P

Ferritin (ug/l) 135,23 266 | 0.00"
WBC (per mm?3) 837 | 7560 | 0.00°
hs-CRP (mg/l) ) @ej;@@o 15 040 | 0.00°
ICAM-1 (ng/mi) &Z‘z’f\;& 327 378 | 0.00°
VCAM (ng/ml) (% 3 688 777 | 0.03°
E- selectm&m‘@(n‘?f) 52 68 0.00°
MMP<F{ng/mi) 285 375 | 0.00°




CRP Predicts CVD in Men with T2DM

(Health Professional Study; Schulze et al, Diabetes Care 27: 8%@%2004

3_

11 111 IV
CRP quartiles

Data adjusted for age, life-style factors, hypertension, cholesterol, BMI
N= 746; follow-up 5 years



C-Reactive Protein, Fibrimogen,
and Cardiovascular Disease Predictio

The Emerging Risk Factors Collaboration=>

A C-Reactive Protein

Subgroup

Owverall

Sex
Male
Female

Smoking status
Not current —_—
Current

History of diabetes
No —.—
Yes

Predicted 10-yr CVD risk
=109%
1095 to =2095 - — -
=205 —.— —

C-

0.0039

0.0077
0.0037

G CO27
C.0089

O (a2
9.0026

0.0029
0.0116
0.0095

T T T T
—0.005 0.000 0.005 oD 001> 0.020

C-Index Change (9524 Cl1), w1 Addition
of l.og_CRP

Index Change
(9595 .}

(0.00.% to O.\35D)

00058 o CWw096)
{—0.0047 to 0.0021)

(0.ON1S to 0.0039)
D.0064 to 0.0115)

(0.0029 to 0.0055)
(-0.0015 to 0.0067)

(-0.0023 to 0.0081)
(0.0065 to 0.0166)
(0.0070 to 0.0121)

P Vvalue for
Heterogeneity
NA
=0.001

B Fibrinogen

Subgroup
Overall
Sex
Male
Female
Smoking status
Not current
Current
History of diabetes
No
Yes
Predicted 10-yr OV D risk
=109%
1095 to =2095 L
=205 —,—

C-

0.0027

0.0043
0.0011

0.0024
0.0041

0.0026
0.0037

0.0015
0.0094
0.0068

T T T T T
—0.005 0.000 0.005 O0.010 0.015 0.020

C-Index Change (952 Cl1), with Addition
of Fibrinogen

Index Change
(9525 CI)

(0.0018 to 0.0036)

(0.0029 to 0.0057)
(—-0.0004 to 0.0025)

(0.0013 to 0.0036)
(0.0021 to 0.0061)

(0.0015 to 0.0037)
(0.0007 to 0.0068)

(—0.0034 to 0.0064)
(0.0045 to 0.0144)
(0.0044 to 0.0093)

P Vvalue for
Heterogeneity
NA
0.001

Figure 2. Changes in the C-Index with the Addition of Information on C-Reactive Protein or Fibrinogen to a Model

with Conventional Risk Factors, According to Subgroup.




VCAM-1 Predicts Mortality in T2DM. <°

(Stehouwer et al; Diabetes 51:1157, 2002) &O\o"o

O
& & VCAM-1 Tertiles

n=328; follow-up 9 years
Data adjusted for age, sex, duration, prior CVD, UAE, BMI, SBP, cholesterol, HbA1c



Lp(a) Predicts CHD in Diabetic Women
(Nurses’ Health Study; Shai et al; Diabetologia 48: 1469, %&@5)
®)
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Lp(a)<1.07 umol!
\ Lpd{a)>1.07 umold
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N=921 ,Q%}How-up 10 years. Adjusted for age, smoking, alcohol, physical activity,
HRT, BMI, Aspirin, LDL-cholesterol, HDL-cholesterol, hypertension, HbA1c



Homocystein Predicts CVD in Subjects with

Various Degrees of Glucose Tolerap¢ce
(Hoorn Study; Hoogeveen et al, ATVB 18: 133, 1 8\%8?\\"""{&
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N=631. Data adjusted for classic risk factors and creatinine



Fibrinogen Predicts CVD Mortality in T2V
(Bruno et al; Diabetologia 48:427, 2005) \o®

<O
2 - O

> 2
3¢ @ 3.0-3.49 3.5-4.1
.\ [ s
JESRC Fibrinogen (g/1)

- 2°
n=1565; foow-up 11 years
Adjusted for age, sex, HbA1c, LDL, HDL-C ratio, hypertension, smoking, baseline CHD



Serum Zinc predicts CHD in T2DM <*
(Soinio et al; Diabetes Care 30:523, 2007) \o%

N

¥ X
) CHD mortality C’b @%ﬁ\k WR¥s
p=0.002 & &’

O_

>14.1 >14.1

Zinc (umol/l)

N
n= 1059" age 45-64 yr: follow-up 8 years
Adjusted for age, sex, duration, cholesterol, HDL-C, triglycerides, HbA1c, GFR,
hypertension, smoking, BMI, treatment



ADMA predicts CVD (MACE) in T2DM <¢

(Kryzanowska et al; Diabetes Care 30: 1834, 2007)

w
o

HR  T1=1
T2=1.73
T3=2.37, p<0.05
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10 15
Follow-up (months)

N=125; follow-up 21 months; adjusted for sex, age, baseline CVD and GFR




Inflammation biomarkers and CVD mortality in diak&tes

% .
N
\.0\0
e X

(Engstrom et al; Diabetes 52:442, 2003)

3 - Non diabetic

QL 2
) ’o’@b 3 ) N
Inflag @btk@h Inflammation
IR
n= 6050; mené {o‘l‘l%ge‘&p 19 yrs

Inflamma%@% = two or more biomarkers in top quartile

Biomarkers= fibrinogen, a-1-antitrypsin, haptoglobin, ceruloplasmin, orosomucoid
Adjusted for age, BMI, smoking, cholesterol, triglycerides, hypertension, physical activity



Uric acid predicts stroke in T2DM <

(Lehto et al; Stroke 29: 635, 1998) &O\o‘?o\
A
RN
Hazard R %6\@5‘}’% P
ratje® .} C.1. value
22 | 1.30
. 0> 193 ' <0.001
Unadjusted ,@?"\cp\ 2.86
Age, gender, smoking, chole(s(;te‘i‘ec’{g@‘?g> 174 1.16 <0.01
hypertension S92 ' 2.61 '
_ 10 . '\(E
Age, gender, smok@gf\c‘gﬁ%esterol, 191 ;Si <0.005

hypertension, agd&)m@? risk factors'
(= RN

.&\%fb
'Body m@ss i

¢

ﬁ‘gex, triglycerides, HDL cholesterol, plasma glucose,

previo%\s history of stroke, use of diuretics, and duration of diabetes.




Elevated Serum Uric Acid Concentrations
Independently Predict Cardiovascular
Mortality in l';pe 2 Diabetic Patients
’06\0°6(@
o0 @

Diabetes Care 32: 171617 20, 20049

Table 2—Predictors of cardiovascular mortality as assessed by multivaviate Cox p woportional hazards models

B 1.0 Multivariate Multivariate Multivariate
g | e——tesgea: mode] 1 P mode] 2 F model 3 P
L | ——— il I ™ )
? 0.9 LE— .: :l Serurmn wnic acid (umold) 1.21 (1.10-1 33 <L 0d1 1.19(1.02-1.38) 0.024 1.27 (1.01-1.61) Q.46
% “m Ape [years) 3.34 (2 54 =438 =200 276(2.03-374) < 0.1 3.12(2.11-4.62) <0001
Z 0.8 Sex (male vs. fermale) L30:0nl-1.87" N3 1.38(0.93-2.05) M5 0.95(0.57-1.58) N5
H Current smaoking LAl 0 7a=27) M5 1.25(069-2.23) M5 1.18(0.56-2.53) M5
E 0.7 Diabetes duration L2001 v1-1.44) 0as0 117 (0.97-1.42) M5 1.26 (0.98-1.61) N5
© Ebdl l,]{E-"m:':' 0,9510.77-1.20) N3 096 (0.76-1.20) M5 087 (0,65-1.15) N5
0.6 A1C (%) 110 00.90-1.35) M5 101 (0e2-1.25) M5 1.02(0.78-1.35) M5
1 2 3 4 5 Hypertension (nmHg) 0,91 (0.49-1.70) M5 0E3(D41-1.69) M5 0.64(0.24-1.65) M5
Follow-up years Athercomric dyslipg lowia 0.7710.53-1.16) N3 069 (0.51-1.12) M5 0.73(045-1.19) N5
) o ) LOL cholester=! (mmel ) 1.17 (0.99-1.39) M5 1L12(0M4-1.34) M5 1.16(0.93-1.46) M5
Figure 1—Kaplan-Meicr curves of cardiovas- Oral hopapiyeemic drugs 0,69 (0.36-1.35) NS 0.93 (0.43-1.99) NS 0.60 (026-1.81) NS
cular ""."m-h_‘{. in 2,726 type 2 diabetic pa- Inst'ia ‘uerapy ) 1.28 (0.63-2.60) NS 130 (0.62-3.15) NS 1.00 (0.38-2.63] NS
O T e 2o :’l’;':,‘!::']:::{ e Ansiplatelet agents 107 (0.74-1.55) NS 1.11(0.76-165) NS 146 (0.89-2.29) NS
timated by the log-rank test (P < 0.007 ‘r the Allopurinel therapy 1.241(0.71-2.14) N3 1.}[" [(62-1.95) M5 1.12 ':E".E'T—E. _ll N5
third tertile vs. the other two tertiless. eGFR 0.56(044-072) <0001 0.72(053-0.96) 0.040
) Micrealbuminunia 1.55(085-272] M5
0(9 Macroalbuminuria 3.01(155-581) 0.001
@Q Diata are HEs (93% CI. Cohort size, n = 2,726, The HRs for continuons varables were computed for 1-50 change. Atherogente dyslipidemmia was defined 2=

tnglyveendes =1.7 mmol] andior lowr HOL cholesteral «<1.04 mmold or on treatment. Hypertension was defined 45 blood pressure = 140090 mmHyg or receving

O
(reaiment.

n= 2726 type 2 diabetic men and women. Mean follow-up: 4.7 years




Uric acid and mortality from all-causes and cardiovascular
disease among adults with and without diagnosed diabetes:
Findings from the National Health and Nutrition Exam:nation
Survey III Linked Mortality Study™

13,802 participants: 978 with diagnosed diabetes (550 total deaths; 249 from m@ ) and 12,824
without diagnosed diabetes (2669 total deaths; 1146 from major CVD).

Table 1 — Hazard ratios and 95% confidence intervals for serum uric acid and all-cg¥qs
>20 years, National Health and Nutrition Examination Survey III, 1988-1994 to

Uric acid (mg/dl)

Quintiles

<3.9 Continuous

(232 (333-381 (per 1 mg/dl

pmol/L) pmol/L) or 59.48
pmol/L)

All-cause mortality
Participants with diagnosed diabetes”
No. deaths/no. at risk 83/184 96/202 ©7./2.84 95/163 179/245 550/978
Model 1 Referent 1.00 [0.64, 0.97 (0.62, 1.10 (0.63, 1.56 (1.04, 1.16 (1.07, 1.26)
Model 2 Referent 1.0% (J.70, 0.90 (0.59, 0.97 (0.60, 1.45 (0.85, 1.14 (1.01, 1.28)
Participants without diagnosed diabetes
No. deaths/no. at risk 274/22°4 423/2.\tz 567/2782 578/2572 827/2744 2669/12,824
Model 1 Refererv. 1.17 /0.38, 1.24 (1.04, 1.32 (1.11, 1.82 (1.58, 1.14 (1.11, 1.17)
Model 2 Referant  71.12 (0.93, 1.16 (0.96, 1.10 (0.92, 1.38 (1.14, 1.06 (1.02, 1.11)
Major cardiovascular disease’
Participants with diagnosed diabetes
No. deaths/no. at risk 37/1¢4 44/202 41/184 39/163 88/245 249/978
Model 1 Reforent 1.27 (0.58, 2.78) 0.91 (0.48, 1.72) 1.31 (0.64, 2.67) 1.45 (0.78, 2.72) 1.13 (1.01, 1.27)
Model 2 Roaferent  1.43 (0.66, 3.11) 0.94 (0.46, 1.94) 1.33 (0.64, 2.77) 1.33 (0.64, 2.75) 1.10 (0.97, 1.24)
Participants without diagnosed diaibetes
No. deaths/no. at risk 105/2294 168/2432 238/2782 260/2572 375/2744 1146/12,824
Model 1 Referent 1.11 (0.81, 1.52) 1.24 (0.95, 1.63) 1.49 (1.14, 1.94) 2.08 (1.61, 2.70) 1.18 (1.13, 1.25)
Model 2 Referent 1.02 (0.74, 1.40) 1.11 (0.84, 1.46) 1.11 (0.83, 1.49) 1.27 (0.94, 1.72) 1.04 (0.97, 1.11)

Values are reported itu mlligrems per deciliter; to convert to micromoles per liter, multiply by 59.48.

" Diagnosed diabetos was de!ir.zd from the question “Have you ever been told by a doctor that you have diabetes or sugar diabetes?”’

T Major cardiovas~-ular disesse: International Classification of Diseases, 10th Revision: 100-178.

Model 1: adjus tvc for age

Model 2: 2aiisted for age, sex, race or ethnicity, educational status, smoking status, systolic blood pressure, use of antihypertensive
medicaiiotns, concentrations of non-high-density lipoprotein cholesterol and high-density lipoprotein cholesterol, physical activity, alcohol
intake, ~oncentration of C-reactive protein, concentration of HbA1lc, urinary albumin-creatinine ratio, estimated glomerular filtration rate,
body mass index, self-rated health, duration of diabetes, and histories of myocardial infarction, stroke, congestive heart failure, cancer,
arthritis, and gout.

Ford E.S. Diabetes Research and Clinical Practice. 2011; 93: e84-86




Non traditional risk
factors and CHD in

T2DM

(ARIC Study — Saito et al;
Ann Int Med 133: 81, 2000)

N=1676; follow- L@% y@‘érs
& 5
S

Tertlkes or

Quzrles

Albumin level, umol/L A35
535-564

PAEY

Fibrinogen level, g/L

Factor VIl aztnaty, %

v Willebrand
factor leve!, %

Leukocyte count,
x 707 cells /L

1.0
Relative Risk

F = 0.006




Plasma N-terminal pro-brain natriuretic peptide
(NT-proBNP) predicts CVD in T2DM

(Steno Study, Gaede et al; Diabetologia 48,:1,6@;{2@)5)
Roras
5 ) ‘,boﬁé@é\b‘\
0=0.048 ~ \xfé\;@\’é

O B 0 | I
R
Q’?é s‘ﬁ/?é group  Conventional group Combined Group
oQ ¥

()
Adjust%\d for baseline CVD, duration, age, sex, SBP, cholesterol,
triglycerides, AER



Multiple biomarkers for the prediction of death,and
CVD (MACE) o

N
(Framingham Heart Study; Wang et al, NEJM 355: 2635&%@;06)

Table 3. Relation of Multimarker Risk Score
to Outcomes.*

Multimarker PAojor Cardiovascular
Score Leath Events

odjustec fazard ratios (95% CI)

Low L) (referzance 1.0 (reference
ginup) group)
Intermediate 1.34 (0.83-2.18)  1.54 (0.98-2.40)

High 4.08 (2.51-6.62) 1.84 (1.11-3.05)

Cumulative Probability of Death

» value for trend <0.001 0.02

M _OXO

(’b * Harard ratios were adjusted for age; sex; body-mass index;

1100 109 1070 categories of blood pressure, total cholesterol, and high-

4
1100 1093 1056 (\O t . . .
550 528 482 (®) i density lipoprotein cholesterol; smoking status; presence
fb\ or absence of diabetes; serum creatinine level; and pres-
3 (\ ence or absence of prevalent cardiovascular disease (for

'\%\ the model with death).

0.15+ Q/(\/‘/O

N=3209; follow-up 7.4 years

Biomarkers: B-NP, NT-proANP, CRP, aldosterone,
renin, fibrinogen, PAI-1, D-dimer, homocystein, ACR
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Multimarker score for death= B-NP, homocysteine,
renin, CRP, ACR

WS W W Multimarker score for MACE= B-NP, ACR



Multiple biomarkers for
the prediction of death

and CVD (MACE)
(Framingham Heart Study; Wang et al,

NEJM 355: 2631, 2006) S
g
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eb 6 00 01 0.2 0.3 04 0.5 06 07 0.8 09 1.0
(J e%,b 1-Specificity
(,be ’\Q(
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N=3209; follow- up 7 Me@e?

Multimarker s (g@&%j death B-NP, homocysteine,
renin, CRF%QQ

Multlmar?er score for CVD= B-NP, ACR

- 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1-Specificity




Prediction of CHD (ROC analysis) in T2DIVk
(ARIC Study; Folsom et al, Diabetes Care 26: 2777, 200355

Women & \\Men
Basic model 0721 _@Pes® 0,672
+ BMI 0736 &%  0.674

\~ ’b%
+ WHR NI 0.689
+ creatinine 060@%50.“732 0.672
+ LP(a) 24 0720 0.672
P

+ Apo B O oS 0.718 0.671
+fibrinogen % © 0.723 0.673
+ VWF Lo 0.736 0.693
+ multipledRiskdactors* 0.771 0.740
Basic nﬁ%%\)el = age, race, cholesterol, HDL-C, SBP or drugs, smoking

* Also including heart rate, sport activity, diet score, residual FEV,, ApoA1,

albumin, factor VII, WBC




m - Q@‘
Cardiovascular Risk Factors:
v N\
Paradigm #1 e&\é\.’i&?’@
A risk factor does not necessarily improy}/b\@ﬁ\g@amtion
N xR

&

x>
&
N 2

Paradigm #2 ?}\\@%?:e@
A risk factor does not neces%@ﬁﬁgléiﬁﬁply causality in the
statistical association. It ngzjg‘r\\gﬁfe just a marker, i.e. good
for identifying subjectgq,eftirgi@[% and/or improving prediction
but unsuitable forélg@jgg\% target of treatment

.\0
: @(6
Paradigm #3§%°
. 2 T . .
Cause-g;ﬁseg?‘assocnatlons require, consistency, strength,

spedﬁ’gity, biological plausibility (coherence), temporality



The risk associated to a given clinical/
biochemical trait can change according\&ﬁ' the

presence/absence of other trgi5*
O

NN
‘\’b(\%oa@%\
" «@ High Risk Subjects
6\6
X
I
a
P Medium Risk Subjects
5
7p)
®)
<
Low Risk Subjects
N N®
R

Level of a given risk factor (e.g. cholesterol mg/dl)



Incidenza cumulativa di CVD <8
nell’ arco di 8 anni in 50enni dlaQ@ﬁm
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UKPDS - Main Results of the <
Glucose Control Study

&
AP
. -0\?} ,b\\’b
Any Micro- _ Micro- . & Myocardial
diabetes-related vascular ~ Retinopathy  gpafip@ia  infarction
- \
3 )
= \\’bc’.
g \"b’b. 3\
=210 0
§ ’be '\Q(e%
C S
S -20 1 P (')1(?;/;
2 A\ 21% (0.052)
> B 5% (0.015)
2 30 - & »(0.0009)
c ,,'onOQ (60

S (0.00001)



Intensive vs Standard (%)

Effects of Intensive Glycemic Control on €VD
and All-Cause Death in T2DM - A Meta;&halyms

CVD
Events

Kelly et al - Ann Intern Med 2009;151: 394- 4@5‘;0@\\?’
fb(\"’ 5\6\
CHD Stroke \\.’5\\@@ All-cause
events Events c\é" >Qeath death
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UKPDS, ACCORD, ADVANCE, VADT



Reduction of Events with Intensive Contrala‘of
Blood Pressure in T2DM o>

NN
(UKPDS, 1998) 6\0\’6‘(@\\%
Diabetes | 2O
Any diabetes Related Myocardial wohetinopathy
related event death Infarction progression

-50” BP targets: intensive treatment <150/85; conventional treatment <180/105
Mean BP: intensive 144/82, conventional = 154/87



Effect of blood pressure lowering therapy owCVD
in T2DM - A Meta-analysis %

(Blood Pressure Lowering Treatment Trialists’ Collaboration - Arch Intern M\epal 6%\’\1 410, 2005)
+10- 6\0 N

(9\
\\.’b\\ \\f‘)@

&P @5\6 S

Risk reduction (%)
N A
o o
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_40 - No DM More intensive vs. less intensive
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Effect of cholesterol lowering therapy on QVD
in T2DM - A Meta-analysis O\o"o

(Cholesterol Treatment Trialists Collaboration; Lancet %289 Krz?‘ 2008)

R @c’
Vascular death Major CHD evenjés& 6\ Stroke
O r\
No DM DM Per 1 mmol/l reduction LDL-C




Cholesterol Treatment Trialists’ Collaborgtion:
Reduction of MACE in Diabetes per 1«iimol

(Cholesterol Treatment Trialists Collaboration — Lancet 20%\@ 1@\@ 25)

S @%
CVD/BP status Event rate, n (%) Hazard ratio\(@é) \\ elative risk
Statin  Control XD 6 reduction
o P
Diabetes with CVD
CHD 779 (30.3) 918 (36.2) 18% (P<0.0001)
Other CVD 127 (15.8) 156 (20.7) i 22% (P=0.02)
Subtotal 906 (26.8)1074 (32.6) 2. 19%
0 s\
Diabetes without CVD
Hypertension 422 (10.0) ;@@% 25% (P=0.0003)
No hypertension 137 (7. 75’0 30% (P<0.0001)
Subtotal ssg&’%) @@8 (11 a) o 27%
All diabetes @ngs»ﬂs 6)1782 (19.2) < 21%
(9(0 QQ/
Q
Q\"} 0.5 1.0 1.5
N=18,686 patients with diabetes Statin better Placebo better

4 95%Cl —J— 99% ClI



Statins for the primary prevention of cardiovascular disease

X
18 trials recruited 56,934 participants and observed outcomes ranging from 1 to 5,.%0%@1%.‘(\»
\SAIAN

Analysis 1.2,
Review:
Comparisorn: I Mortality and Morbidity
Cutcome:

2 Total Number of CHD Events

Study or subgroup

Statin Therapy Group

Statins for the primary prevention of cardiovascular disease

Comparison | Mortality and Morbidity, Outcome 2 Total Number of CHT Events.

Usual Care

n/IN

or Placebo

Risk Radc
M-H Fixed.®'5% CI

Risk Ratio

n/N M-H Fixed, 9595 ClI

ACAPS 1994

Adult Japanese MEGA Study
AFCAPS/TexCAPS 1998
ASPEN 2006

CAIUS 1996
CARDS 2008
CERDIA 2004
HYRIM 2007
JUPITER 2008
KAPS 1995
METEOCR 2010
PHYLLIS 2004
PREVEND IT 2004
WOSCOPS

Total (952 CI)
Total events: 820 (Statin Therapy ‘Sroup). ||
Heterogeneity: Chi® 1448, 9= 1
Test for overall effect: £ = 7.07 (P =
Test for subgroup diffeiaences Dot

Q.O00001)
applicable

= 0.34)

5/460
66/38B66 o
63/3304

72/959

37151
50/1429

/103

&/142

47/890

2433
>°20/3302
24217

4 (Usuzal Care or Placebo)
P =109

23832

|
S/459 055 [0.19, 1.64 ]

/13966 0.67 [ 049, 051 ]
0.76 [ 0.62. O.

035 [ 0.69,

53 [ 0.26.
0.67 [ 0.47, (
0.0% [ 0.00,
0.67 [ 0.25,

0.49 [ 0.35, 0.7

0SS [0.14, 657 ]

523 [ 0.30, 5252 ]

033 [ 0.04, 320 ]
056 [ 0.25, 125 ]
076 [ 0.68, 0.86 ]

0.73 [ 0.67, 0.80 ]

Favoers treatment Favours control

Taylor F et al. Cochrane Database of Systematic Reviews 2013, : CD004816.







