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DIABETES Y RIESGO CARDIOVASCULAR

= 65% de la mortalidad es

Riesgo de muerte por CI Complicaciones Riesgo de ictus
cardiovasculares

05 ZRErEe en la DM tipo 2 I de 2-4 veces

InsuficiencCia cardiaca
Bell DSH. Diabetes Care. 2003;26:2433-41.

Centers for Disease Control (CDC). www.cdc.gov. T de 2-5 veces




Diabetes mellitus, fasting blood glucose concentration, and
risk of vascular disease: a collaborative meta-analysis of

10 2 p rosp ective stu d Ies The Emerging Risk Factors Collaboration*
Number HR (95% Cl) I* (95% CI)
of cases

Coronary heart disease* 26505 — 2-00 (1-83-2-19) 64 (54-71)
Coronary death 11556 —i— 2-31 (2-:05-2-60) 41 (24-54)
Non-fatal myocardial infarction 14741 — B 1-82 (1-64-2-03) 37 (19-51)
Stroke subtypes*
Ischaemic stroke 3799 — . 2-27 (1-95-2-65) 1(0-20)
Haemorrhagic stroke 1183 = 1-56 (1-19-2-05) 0(0-26)
Unclassified stroke 4973 —— 1-84 (1-59-2-13) 33(12-48)
Othervascular deaths 3826 —— 173 (1-51-1-98) 0(0-26)
| |
1 2 4

Lancet 2010; 375: 2215-22




Glycaemic continuum and cardiovascular disease

Severity of diabetes >

Impaired glucose tolerance Frank diabetes
Insulin resistance
Hepatic glucose production

Endogenous insulin

Postprandial blood glucose

Fasting blood glucose

\

Years to

Time decades '\

Typical diagnosis of diabetes

Eurcpean Heart journal
doi:10.1093/eurheartj/eht 108



DIABETES Y RIESGO CARDIOVASCULAR .

FACTORES QUE CONTRIBUYEN AL RIESGO CARDIOVASCULAR

ADA/ACC Consensus Statement

_ _ Abnormal lipid
Overweight/Obesity metabolism

Genetics l Age tLDL-C
\ / t ApoB

Insulin resistance IHDL-C
>~ tTG

1 1 1
Insulin resistan ndrom : ;
Sl e ol Cardiometabolic
tLipids  tBP  tGlucose risk

| Global diabetes/

CV disease risk Age, race, gender,
family history

Smoking,
physical inactivity,
unhealthy eating

Inflammation,
hypercoagulation

Hypertension

Brunzell JD et al. Diabetes Care. 2008;31:811-22.




Cardiovascular risk factors in type 1 and type 2 diabetes:

contrasts and commonalities

Type 1 diabetes

Type 2 diabetes

Dyslipidemia » More favorable lipids than nondiabetic individuals
» Modest CVD risk factor

* Low HDL-cholesterol and high triglycerides common

* Low HDL-cholesterol and elevated triglycerides and
LDL-cholesterol associated with CVD

Hypertension = High prevalence of hypertension

* Poorly treated and controlled

* Higher systolic blood pressure and pulse pressure
associated with CVD

* Hypertension is common

* Component of the metabolic syndrome that contributes
to type 2 diabetes risk

* Increases the risk of CVD

Renal disease * Potent CVD rnisk factor * Renal disease often present at time of diagnosis
* May explain all excess CVD nsk in type 1 diabetes * Lower GFR or proteinuria increase CVD risk
Obesity * Typically not more obese than the general population * Obesity is a risk factor for type 2 diabetes

+ Obesity increases risk for CVD

* Visceral adiposity is associated with CVD, independent
of diabetes status

Hyperglycemia * Intensive treatment and improved blood
sugar levels decrease CVD events

* Intensive treatment to normalize blood sugar did not decrease
CVD in several trials among type 2 diabetic patients

Curr Diab Rep (2013) 13:350-301




Glycemic Control and Macrovascular

Disease in Patients With Type 1 or Type 2

Diabetes: Meta-analysis of Clinical Trials

Trials in Type 1 Diabetes

Trials in Type 2 Diabetes

Trials

Favors
Intensified
Glycemic
Control

Favors
Conventional
Glycemic
Control

Trials
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Changing BMI profiles in patients with TIDM in the

Pittsburgh EDC Prospective Cohort Trial

[] emi <20kg/m? [ EMI 25-30kg/m?

B emi z0-25ke/m® [ BMI >30Kkg/m?

100 —

75

50

Prevalence (%)

25

Cleland, 5. J. Mat Rev. Endocrinol. 8, 476485 (2012}



Proposed model of increasing coronary risk for patients

with type 1 diabetes mellitus

Double
dlabetes

Resistant to Prone to Resistant to Prone 1o
glucotoxicity glucotoxicity glucotoxicity glucotoxicity
Normotensive Normotensive Hypertensive Hypertensive

High HDL High HDL Low HDL Low HDL

Cleland, 5. J. Mat Rev. Endocrinol. 8, 476485 (2012}




Is diabetes a coronary risk equivalent? Systematic review
and meta-analysis

Study Diabetes alone Prior Ml alone Odds ratio Odds ratio Year
(No. of MI/ (No. of MI/ (95% Cl) (95% ClI)
No. of subjects) No. of subjects)
Lee et al. 141/1460 59/283 —= 0.41(0.30 to 0.57) 2004
Evans et al. 113/1156 274/1347 - 0.42 (0.3310 0.54) 2002
Haffner et al. 180/890 13/69 » 1.09(05810204) 1998
Hu FB et al. 161/3705 61/1302 3 0.92 (0.68 1o 1.25) 2001
Lotufo et al. 89/2317 445/5906 —- 049 (0.39t0 0.62) 2001
Eberly et al. 171/1122 1771658 —- 0.49(0.3910 0.62) 2003
Hu G et al. 159/962 373/1308 —- 0.50 (0.40to 0.61) 2005
Cho et al. 113/1285 364/2038 - 0.44 (0.35t0 0.55) 2002
Wannamathee el al. 36/202 140/517 L 0.58 (0.58 to 0.59) 2004
Natarajan et al. 35/178 92/300 ———— 0.55 (0.36 to 0.86) 2003
Vaccaro et al. 1087/4809 1468/4625 -.- 0.61(0.56to 0.67) 2004
Pajunen et al. 191/525 254/559 == 0.69 (0.54 to 0.88) 2005
Natarajan et al. 1271462 207/594 —— 0.71(0.54 to 0.92) 2005
Total 2603/19072 3927118506 ‘ 0.56 (0.53 to 0.60)
0.2 0.5 1 15 2
Favours diabetes as Favours diabetes as
not a CHD risk equivalent a CHD risk equivalent

Random effects model odds ratio = 0.56 (0.53, 0.60)
Fixed effects model odds ratio = 0.56 (0.53, 0.60)
Test for heterogeneity I12=75.0%

Diaber. Med. 26, 142-148 (2009)



DIABETES Y RIESGO CARDIOVASCULAR:
¢,ES un equivalente de riesgo coronario?

indice de casos/ indice de casos/
1A 1B .
1.000 personas-afio 1.000 personas-afio DM + IM previo
" IM previo
] DM
250 250 -

Sin DM + Sin IM previo

200 1 Hombres 200 1 Mujeres

150 150 o

100 A 100 A

50 A 50 A

0 1 Trr Ty r T Edad I v TR Edad
30-39 4049 5059 60-69 70-79 80-89 30-39 40-49 50-59 6069 7079 80-89
NUmero en riesgo
Sin DM + Sin IM previo 407 796 374738 323089 197672 134052 57 626 380 797 368586 328918 229 144 193 244 124 §58
IM previo 561 3299 9733 14 580 14769 6416 149 801 2 585 5 404 7 954 6 905
DM 2989 4 895 7 985 8 032 6 738 3102 2271 3355 5101 6 901 8328 5 685
DM +IMprevio g 168 735 1363 1348 508 13 67 207 502 874 606

Estudio en Dinamarca con mas de 3 millones de pass@1801pacientes diabéticos de mas
de 30 afios y 79575 con IAM. Seguimiento 5 afnos

Schramm et alCirculation 2008; 117: 1945



European Guidelines on cardiovascular disease

prevention in clinical practice (version 2012)
I

1. Very high risk
Subjects with any of the following:

¢ Documented CVD by invasive or non-invasive testing (such as
coronary angiography, nuclear imaging, stress echocardiography,
carotid plaque on ultrasound), previous myocardial infarction,
ACS, coronary revascularization (PCl, CABG), and other arterial
revascularization procedures, ischaemic stroke, peripheral
artery disease (PAD).

e Di litus ( | 2) witl ~V ris)
factors and/or target organ damage (such as microalbuminuria:
30—300 mg/24 h).

e Severe chronic kidney disease (CKD) (GFR <30 mL/min/
1.73 m?).

e A calculated SCORE =>10%. Furopean Heart Journal

doi:10.1093/eurheartj/ehs092




European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012)

2. High risk
Subjects with any of the following:

e Markedly elevated single risk factors such as familial dyslipidae-
mias and severe hypertension.

e Diabetes mellitus (type 1 or type 2) but without CV risk factors

or target organ damage.
e Moderate chronic kidney disease (GFR 30—59 mL/min/1.73 m?).
e A calculated SCORE of =5% and <10% for 10-year risk of fatal
CVD.

European Heart Journal
doi:10.1093/eurheartj/ehs092



ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

Cardiovascular risk assessment in diabetes

Recommendations

It should be considered to

classify patients with DM as at
very high or high risk for CVD
depending on the presence of |
concomitant risk factor and

target organ damage.

It is not recommended to assess
the risk for CVD in patients
with DM based on risk scores

developed for the general
population.

It is indicated to estimate the
urinary albumin excretion rate

when performing risk strati-
fication in patients with DM.

43

Screening for silent myocardial |
ischaemia may be considered

in selected high risk patients

Eurcpean Heart |ournal with DM.
doi:10.1093/eurheart/eht 108




Meta-analysis of association between coronary artery

calcium score and outcome in type 2 diabetes

Study Sample size Relative risk Weight Relative risk

All cause mortality or cardiovascular (95% Cl) (%) (95% CI)

events (fatal and non-fatal), or both

Raggi 20047° 903 —— 12.49 6.84 (2.4810 18.88)
Anand 2006 181 ——a——  7.55 24.15 (3.31t0176.10)
Elkeles 2008'* 589 ——-— 10.36  9.79 (2.43 to 39.49)
Chiu 201012 225 e 14.62  1.46 (0.79 10 2.70)
Agarwal 2011%2 1048 —a— 14.03  3.86 (1.85t0 8.05)
Malik 20117 871 | —.— 14.26 18.43 (9.231t036.78)
Shemesh 20127 164 —— 1230 2.13(0.7510 6.07)
Silverman 2012"3 2384 ——— 1439  4.92(2.53109.57)
Overall: P<0.001, [>=82.4% < 100.00 5.47 (2.59t0 11.53)

Cardiovascular events (fatal and non-fatal)

Anand 2006 181 ———— 17.93 24.15(3.31t0176.10)

Elkeles 2008"* 589 —-— 23.69 9.79 (2.43 to 39.49)

Malik 201177 871 —~— 30,97 18.43(9.231036.78)

Shemesh 20123 164 e 27.41  2.13 (0.7510 6.07)

Overall: P=0.005, ’=76.7% -  100.00 9.22 (2.731031.07)
0.00568 1 176

BMJ 2013;346:11654 doi: 10.1136/bmj.f1654



MODIFICACION DEL RIESGO DE ATEROSCLEROSIS EN

LA DIABETES: TRATAMIENTO DE LOS FACTORES DE RIESGO
CARDIOVASCULAR

Modificacion del estilo de vida

Tratamiento farmacologico

: ] : ] : 1 :

Diabetes Hipertension Dislipemia diabética Riesgo trombdético
Metformina N R Aspirina
Sulfonilureas . |nh|bld0f_es ACE . Estatinas . Clopidogrel
Incretinas . Antagonistas ARA Il . Ac. Nicotinico
Glitazonas . Diuréticos . Fibratos
Inhibidores alfa-glucosidasa| | * Calcioantagonistas . Ezetimiba
Inhibidores de los SGLT-2 . Bloqueadores beta . Omega-3

Inhibidor de la renina . Resinas




ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

Life style modifications in diabetes

Recommendations

Smoking cessation guided by structured advice is recommended in all subjects with DM and IGT.

It is recommended that in the prevention of T2DM and control of DM total fat intake should be <35%, saturated fat
<10%, and monounsaturated fatty acids >10% of total energy.

It is recommended that dietary fibre intake should be >40 g/day (or 20 g/1000 Kcal/day) in the prevention of T2DM
and control of DM.

Any diet with reduced energy intake can be recommended in lowering excessive body weight in DM.

Vitamin or micronutrient supplementation to reduce the risk of T2DM or CVD in DM is not recommended.

Moderate to vigorous physical activity of =150 min/week is recommended for the prevention and control of T2DM, and
prevention of CVD in DM.

Aerobic exercise and resistance training are recommended in the prevention of T2DM and control of DM, but best when
combined.

European Heart Journal
doi:10.109 3/eurheartj/eht108



Primary Prevention of Cardiovascular Disease
with a Mediterranean Diet

Primary End Point (acute myocardial infarction, stroke, or death from cardiovascular causes)

1.0+ Control diet

Med diet, EVOO: hazard ratio, 0.70 0.064
o (95% Cl, 0.53-0.91); P=0.009 ddi
g 0.8 Med diet, nuts: hazard ratio, 0.70 0.054 Med diet, nuts
iy ' (95% ClI, 0.53-0.94); P=0.02
3 0.04
=
«
U 0.034 :
. = 0.6 Med diet, EVOO
- 0.024
a5
§& 04 0.01-
9
s
© 0.00 T T 1
Y 0 5
Q 0.2
S
U
£

0.0_——#—':| — | :
0 1 2 3 4 5

N Engl ) Med 2013;368:1279-90.
DOI: 10.1056/NE]Moal200303




Cardiovascular Effects of Intensive Lifestyle
Intervention in Type 2 Diabetes

The Look AHEAD Research Group*

204

Control
100 ‘,"
16— (e
804 124
;‘\°" -'Intervention
£ 8- y
o
o 60+ At
'g >
(F1] 44 "'
404
E 0 T T T T 1
2 0 2 4 6 8 10
=
o
20 Hazard ratio, 0.95 (95% Cl, 0.80-1.09) )
P=0.51
0 T T T T 1

0 i 4 6 8 10
Years
No. at Risk
Control 2575 2425 2296 2156 2019 688
Intervention 2570 2447 2326 2192 2049 505

N Engl ) Med 2013;369:145-54.




Cardiovascular Effects of Intensive Lifestyle
Intervention in Type 2 Diabetes

The Look AHEAD Research Group™

A Weight B Physical Fitness
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N Engl ) Med 2013;369:145-54.




ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

Glycaemic control in diabetes

Recommendations Class? Level ®

It is recommended that glucose
lowering is instituted in an
individualized manner taking
duration of DM, co-morbidities
and age into account.

It is recommended to apply
tight glucose control, targeting
a near-normal HbA. (<7.0% or
<53 mmol/mol) to decrease
microvascular complications in

TIDM and T2DM.

A HbA,. target of <7.0%
(€53 mmol/mol) should be
considered for the prevention

European Heart Journal of CYVDinTl and T2 DM.

doir10.1093/eurheart/eht 108




Comparative Effectiveness of Sulfonylurea and Metformin

Monotherapy on Cardiovascular Events in Type 2 Diabetes Mellitus
A Cohort Study

Sulfonylurea

8- Metformin

Persistent Exposure to
Required, %

Cumulative Incidence With
Oral Hypoglycemic Medication

Ann Intern Med. 2012;157:601-610.



Sulphonylureas and risk of cardiovascular disease:

systematic review and meta-analysis
T

Randomized controlled trials
Gerstein, 2010
Giles, 2010
Seck, 2010
Giles, 2008
Nissen, 2008
Jain, 2006
Mazzone, 2006

Cardiovascular mortality

Summary of randomized controlled trials ——T_—-

Observational studies

Cohort studies
Schramm, 2011a*
Schramm, 2011b

Schramm, 2011c
Schramm, 2011d
Schramm, 2011e
Schramm, 2011f}
Schramm, 2011g
Schramm, 2011h
Schramm, 20111
Schramm, 2011j
Sullivan, 2011a%
Sullivan, 2011b
Andersson, 2010
Jorgensen, 2010
Sillars, 2010
Mellbin, 2008
Evans, 2006a
Evans, 2006b
Johnson, 2005
Garratt, 1999
Summary of cohort

Case-control studies

None

Summary of case—control
Summary of observational

Summary of all studies

S

0.74 (0.19-2.92)
5.07 (0.46-56.22)
5.03 (0.45-55.99)
1.23 (0.40-3.75)
0.33 (0.05-2.29)
3.00 (0.25-36.42)
1.01 (0.06-17.43)
1.22 (0.63-2.39)

1.26 (1.14-1.39)
1.15 (0.95-1.39)

1.13 (0.95-1.31)
1.24 (1.06—1.46)
1.16 (0.98—1.36)
1.29 (1.04—1.60)
0.75 (0.52-1.08)
1.40 (1.04—1.88)
1.53 (1.06-2.21)
1.85 (1.67-2.92)
1.17 (0.72—1.91)
1.13 (0.69-1.85)
1.27 (1.04—1.54)
1.28 (1.14-1.44)
1.49 (0.85-2.63)
1.15 (0.80-1.64)
1.70 (1.18-2.45)
0.62 (0.25-1.52)
1.32 (1.00-1.72)
2,53 (1.13-5.67)
1.26 (1.18-1.34)

1.26 (1.18-1.34)
1.27 (1.18-1.34)

[
0.01

T T T T T T
01 02 05 1 2 5 10

Relative risk (95% confidence interval)

l
100

Meta-analysis results of studies comparing sulphonylureas to non-sulphonylurea on cardiovascular mortality
Diabet. Med. 30, 1160-1171 (2013}



Ongoing, prospective clinical trials of DPP-4 inhibitors

with cardiovascular outcomes

DPP-4 Trial name Trial design Patient Primary end point

inhibitor characteristics

Alogliptin EXamination of cArdiovascular n=5,400 HbAlc 6.5-11.0% Time from randomization to the
outcoMes: alogliptIN vs 6.25mg, 12.5mg, Acute coronary first occurrence of a primary
standard of carE in patients or 25.0mg vs placebo syndrome major adverse cardiac event
with type 2 diabetes mellitus Superiority trial 15-90 days (nonfatal MI, nonfatal stroke,
and acute coronary syndrome before or cardiovascular death)
(EXAMINE)7 randomization

Linagliptin  CARdiOvascular outcome study n=6,000 HbAlc 6.5-8.5%  Time to the first occurrence of
of LINAagliptin versus 5mg vs glimepiride 1-4mg High nonfatal MI, nonfatal stroke,
glimepiride in patients with Noninferiority and cardiovascular hospitalization for unstable
type 2 diabetes (CAROLINA)*®  superiority trial risk angina, or cardiovascular death

Saxagliptin  Saxagliptin Assessment of n=16,500 HbAlc =6.5% Time to first confirmed
Vascular Outcomes Recorded 2.5mg or 5.0mg High cardiovascular event (nonfatal Ml,
in patients with diabetes vs placebo cardiovascular nonfatal ischaemic stroke,
mellitus (SAVOR-TIMI 53) trial**®  Noninferiority and risk or cardiovascular death)

superiority trial

Sitagliptin ~ Trial Evaluating Cardiovascular n=14,000 HbAlc 6.5-8.0%  Time to first confirmed
Outcomes with Sitagliptin 50mg or 100mg History of cardiovascular event (nonfatal Ml,
(TECOS)*® vs placebo cardiovascular nonfatal stroke, or hospitalization

Noninferiority trial disease for unstable angina)

Scheen, A. J. Nat. Rev. Cardiol. 10, 73-84 (2013)




Saxagliptin and Cardiovascular Outcomes
in Patients with Type 2 Diabetes Mellitus

A Primary End Point

Hazard ratio, 1.00 (95% Cl, 0.89-1.12)

149 p<0.001 for noninferiority
12 P=0.99 for superiority
10- 2-yr Kaplan—Meier rate: Saxagliptin

Saxagliptin, 7.3%
g Placebo, 7.2%

Placebo

Patients with End Point (%)

0 I I I I |
0 180 360 540 720 900
Days
No. at Risk
Placebo 8212 7983 7761 7267 4855 851
Saxagliptin 8280 8071 7836 7313 4920 847

N Engl ] Med 2013:369:1317-26.




ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

Dyslipidaemia in diabetes

Recommendations

Statin therapy is recommended in patients with TIDM and T2DM at very high-risk (i.e. if combined with documented |
CVD, severe CKD or with one or more CV risk factors and/or target organ damage) with an LDL-C target of <|.8
mmol/L (<Z0lmgldl) or at least a 250% LDL-C reduction if this target goal cannot be reached.

Statin therapy is recommended in patients with T2DM at high risk (without any other CV risk factor and free of target
organ damage) with an LDL-C target of <2.5 mmol/L (<[00 mg/dL).

Statins may be considered in TIDM patients at high risk for cardiovascular events irrespective of the basal LDL-C |
concentration.

It may be considered to have a secondary goal of non—-HDL-C <2.6 mmol/L (<100 mg/dL) in patients with DM at very
high risk and of <3.3 mmol/L (<130 mg/dL) in patients at high risk.

Intensification of statin therapy should be considered before the introduction of combination therapy with the addition
of ezetimibe.

The use of drugs that increase HDL-C to prevent CVD in T2DM is not recommended.

European Heart Journal
doi:10.109 3/eurheartj/eht108




Standards of Medical Care in
Diabetes— 2013

Statin therapy should be added to lifestyle therapy , regardless of baseline
lipid levels, for diabetic patients:

With overt CVD (A)

Without CVD who are over the age of 40 years and ha ve one or more other
CVD risk factors (family history of CVD, hypertensi on, smoking, dyslipidemia,
or alouminuria) (A)

For lower-risk patients than the above (e.g., witho  ut overt CVD and under the
age of 40 years), statin therapy should be consider ed in addition to lifestyle
therapy if LDL cholesterol remains above 100 mg/dL or in those with

multiple CVD risk factors. (C)

In individuals with overt CVD, a lowerLDL cholesterol goal of <70 mg/dL (1.8

mmol/L), using a high dose of a statin, is an option. (B) In individuals without
overt CVD, the goal is LDL cholesterol <100 mg/dL ( 2.6 mmol/L). (B)

If drug-treated patients do not reach the above tar  gets on maximal tolerated
statin therapy, a reduction in LDL cholesterol of ~ 30-40% from baseline is an

alternative therapeutic goal. (B)

Dusseres Care, voLume 36, SureLement 1, January 2013




Standards of Medical Care in
Diabetes— 2013

Triglycerides levels <150 mg/dL (1.7mmol/L) and HDL  cholesterol >40
mg/dL (1.0 mmol/L) in men and >50 mg/dL (1.3 mmol/L ) in women are
desirable (C).

However, LDL cholesterol-targeted statin therapy re ~ mains the preferred
strategy. (A)

Combination therapy has been shown not to provide a dditional cardiovascular
benefit above statin therapy alone and is not gener  ally recommended. (A)

Dusseres Care, voLume 36, SureLement 1, January 2013



Results for the primary prevention of major cardiovascular

and cerebrovascular events wtih statins in diabetic patients

Experimental Placebo Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Fixed (95% CI) M-H, Fixed, 95% CI
ASCOT-LLA 2005 116 1258 151 1274 26.0% 0.78 (0.62-0.98) —{—
ASPEN 2006 100 959 102 946 17.8% 0.97 (0.75-1.26) —O—
CARDS 2004 83 1428 127 1410 22.2% 0.65 (0.49-0.84) ——
HPS 2003 135 1455 196 1457 34.0% 0.69 (0.56-0.85) —{—
Total (95% CI) 5100 5087 100.0% 0.75 (0.67, 0.85) ’
Total events 434 576

e 2 _ _ _ 12 o T T
Heterogeneity: Chic=5.59, df = 3 (p = 0.13); | = 46% 05 07 1 15 o2

Test for overall effect: Z=4.72 (p < 0.00001) - -
avours avours
experimental control

Crugs 2002; 72 (18): 2355-2373



Lipid-altering efficacy and safety profile of combination
therapy with ezetimibe/statin vs. statin monotherapy

in patients with and without diabetes: an analysis of pooled
data from 27 clinical trials

LDL-C TC Non-HDL-C Apo B
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Diabetes, Obesity and Metabolism 13: 615—-628, 2011.




Atherogenic dyslipidemia: typical lipid profile of patients
with type 2 diabetes

Small, dense )

Cardiovascular Diabetology 2012, 11:125



Residual risk in people with type 2 diabetes
and atherogenic dyslipidemia

DM, placebo
DM, statin
®m No DM, statin

Cardiovascular Diabetology 2012, 11:125




TRIGLYCERIDE-RICH LIPOPROTEINS AND HIGH-DENSITY LIPOPROTE IN

CHOLESTEROL IN PATIENTS AT HIGH RISK OF CARDIOVASCULAR
DISEASE: EVIDENCE AND GUIDANCE FOR MANAGEMENT

High-risk patient at LDL-C goal®
WITH
TG 2 1.7 mmol/L*
and/or
HDL-C <1.0 mmol/L

;

* Intensify lifestyle management
* Address secondary causes
« Check compliance

\/

Insufficient improvement ?2°

A

Consider adding Consider intensifying
niacin or a fibrate © LDL-C lowering ¢

European Heart Journal (2011) 32, 1345-1361



Evidence-based algorithm from drug therapy of

dyslipidemia in patients with diabetes mellitus

I. To prevent CVD:

’ Statin

(if no contraindication) |

Y

Goal achieved

a) LDL-¢ < 100mg/dL (low risk)
b) LDL-c < 70mg/dL (high risk)
or c) LDL-c decreased by > 30% of baseline

Il. To prevent pancreatitis:

NO

A 4

Consider other LDL-c lowering agents

G

Y

A

!

> 500-1000 mg/dL

}

+ Omega-3 fatty acids
« Fibrates or nicotinic acid

Add:

)

< 500 mg/dL

|

Continue with statin

Drugs (2013) 73:327-339



Cardiovascular event risk reduction in large monotherapy

fibrate clinical trials, relative to the ACCORD study

Bassline M Entire cohort versus High triglyceride and low HDL
|
TG (mg/dL) = 176, > 200 161, > 180 145, > 200 154,>200 | 162, >204
; L 1
—6.6 . |
—20 |
—22 !
—28 27 | -t
i —41.5 |
2 m |
o I
T 60 |
_65 |
-80 i
<0.02,<0.05 <0.0001, <0.04 0.14, 0.02 0.16,<0.05 | 0.32,0.057
~100 |
Trial HHS VA-HIT BIP FIELD . ACCORD
#incohort 4081, 582 2531, 843 3090, 459 9975,341 ' 5518, 941
Duration 5y 5y 6.2y 6y : 4.7y

Cuwrr Cardiol Rep (2012) 14:112-124



ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration
with the EASD

Blood pressure control in diabetes

Recommendations

Blood pressure control is
recommended in patients with
DM and hypertension to lower
the risk of cardiovascular events.

Itis recommended that a patient
with hypertension and DM
is treated in an individualized

manner, targeting a blood
pressure of L]

It is recommended that a
combination of blood pressure
lowering agents is used to
achieve blood pressure control.

A RAAS blocker (ACE-l or
ARB) is recommended in the
treatment of hypertension in
DM, particularly in the presence
of proteinuria or micro-
albuminuria.

Simultaneous administration of
two RAAS blockers should be
avoided in patients with DM.

_Eurr::paan Heart Journal
doi:10.109 3/eurheartj/eht108



Standards of Medical Care in
Diabetes— 2013

Hypertension

People with diabetes and hypertension should be treated to a systolic blood
pressure goal of <140 mmHg. (B)

Lower systolic targets, such as <130mmHg, may be appropriate for certain
individuals, such as younger patients, if it can be achieved without undue
treatment burden. (C)

Patients with diabetes should be treated to a diastolic blood pressure <80 mmHg.(B)

Dusseres Care, voLume 36, SureLement 1, January 2013



Blood Pressure Targets in Subjects With Type 2 Diabetes
Mellitus/Impaired Fasting Glucose

Observations From Traditional and Bayesian Random-Effects
Meta-Analyses of Randomized Trials

A Outcome: All Cause Mortality . B Outcome: CV Mortality
Intensive  Standard .
Trials OR (95% CI) OR (95% CI) WN N Weight% Intensive Standard
Trials OR (95% CI) OR (95% CI) niN N Weight%
7 |
SBP <=135 mm Hg i ]
Chan et al ‘—": — 0.96 (0.13,7.03)  2/52 2/50 0.18 SBP <=135 mm Hg
ABCD (HTN) — ] 0.49 (0.25,0.96)  13/237 251233 162 ) :
Fogari et al T 051 (0.05, 4.91) 1104 21103 031
ALLHAT-DM ; 0.93 (0.67,1.30)  104/1084  62/606 637 |
PERSUADE 0.83 (0.60,1.15) 73721 937781 6.82 PERSUADE = 0.84 (0.57, 1.24) 47721 601781 10.49
ADVANCE 0.86 (0.75,0.98)  408/5569  471/5571 37.44 ADVANCE 0.1 (0.88, 0.96) 21115860 257/56T1 47.38
NAVIGATOR 0.90 (0.77, 1.08) 295/4631 32714675 26.84 NAVIGATOR 1 1.12 (0.87, 1.44) 12814631 116/4675 25.11
Subtotal (I-squared = 0.0%, p = 0.655) 6 0.87 (0.79,0.95) 89512294 980/11916 79.27 Sublotal (I-squared = 20.4%, p = 0.236) ) 0.90 (0.78, 1.03) SRTH1028 4381130 &340
SBP <=130 mm Hg ~ !
ABCD (normotension) - 0.2 (0.47,1.78) 181237 20/243 162 8Bp <130/ mmHo f
—_—
ABCD 2V 7.06 (0.14, 356.21) 1/66 0/63 0.05 ABCD (normolension) | 1.50 (0.64, 3.53) 13/237 9/243 222
DREAM =1= 0.98 (0.59, 1.61)  31/2623 32/2646  2.88 DREAM — 1.21 (0.52, 2.80) 1212623 10/2646 232
GUARD 1 1.48(0.25,8.64) 3153 21151 0.23 ACCORD - 1.04 (0.72, 1.50) 6012362 582371 12.16
IR ™ 11081¢0.56.11. 70} S37,951 SO Rl Sublotal (I-squared = 0.0%, p = 0.724) > 1.1 (0.82, 1.52) 85/5222 77/5260 16.70
ACCORD ' 1.05(0.83,1.33)  150/2362  144/2371 12.75 !
Subtotal (I-squared = 0.0%, p = 0.937) ¢ 1.04 (0.86,1.25)  240/6392  233/6428 20.73 1
) Overall (-squared = 6.8%, p = 0.376) C 0.93 (0.82, 1.06) 47216247 512/163%0  100.00
Overall (I-squared = 0.0%, p = 0.760) ° 0.90 (0.83,0.98)  1135/18686 1213/18344 100.00 Test for Interaction; p = 0.22 i
Test for Interaction; p = 0.09 | ‘ ‘I ‘
I | 1 1 10
R 1 10
Intensive Better Standard Better

Intensive Better Standard Better

Circulation. 2011:123:2799-2810.



Blood Pressure Targets in Subjects With Type 2 Diabetes
Mellitus/Impaired Fasting Glucose

Observations From Traditional and Bayesian Random-Effects
Meta-Analyses of Randomized Trials

Qutcome: Myocardial Infarction

Outcome: Stroke

Test for Interaction; p = 0.99

intensive S1anoara .
Trials OR (95% CI) OR (95% CI) niN /N Weight%
|
SBP <=135 mm Hg i
ABCD (HTN) r d 1.13 (0.54, 2.37) 16/237 14/233 3.80
Fogari et al b T 0.29 (0.05, 1.71) 11104 4/103 0.68
PERSUADE T 0.76 (0.53, 1.09) 56/721 78/781 16.46
NAVIGATOR . 0.99 (0.78, 1.26) 138/4631  140/4675  36.42
Subtotal (l-squared = 12.6%, p = 0.330) <: 0.92 (0.76, 1.11) 211/5693  236/5792  57.34
i
|
SBP <=130 mm Hg L
ABCD (normotension) - i 1.32 (0.66, 2.65) 191237 151243 427
DREAM — 1.19 (0.53, 2.66) 1312623 11/2646 3.23
SANDS L 0.98(0.14,7.00) 2252 2/247 0.54
ACCORD . 0.86 (0.67, 1.10) 126/2362 146/2371 34.62
Subtotal (I-squared =0.0%, p = 0.628) <: 0.92 (0.74, 1.15) 160/5474 174/5507 42.66
|
Overall (I-squared = 0.0%, p = 0.638) C 0.92(0.80,1.06) 37111167  410/11299  100.00
|
h

Trials OR (95% CI) OR (85% CI) TR T Weightn
‘\

SBP <=135 mm Hg
Fogari et al ; 051(0.05491) 1104 2103 0.33
ALLHAT-DM +_ 0.78 (0.50, 1.24) 50/1084 35/606 8.32
PERSUADE —a— 0.84 (0.45, 1.57) 18/721 23/781 4.48
ADVANCE 0.99 (0.81,1.19)  215/5569 218/5571 48,62
NAVIGATOR 0.80(0.62,1.03) 1054631 132/4675 25,88
Subtotal (I-squared = 0.0%, p = 0.677) C 0.80(0.78,1.03)  389/12108 41011736 85.62

SBP <=130 mm Hg '
ABCD (normotension) ‘ 0.34 (0.13, 0.90) 41237 13/243 1.84
DREAM —'__ 052(0.17,161)  4/2623 B/2646 134
SANDS 0.36 (0.05,2.56)  1/262 31247 0.45
ACCORD M 0.58 (0.39,0.87)  36/2362 62/2371 10.75
Subtotal (I-squared = 0.0%, p = 0.763) < 0.53(0.38,0.75)  45/5474 86/5507 14.38

Overall (l-squared = 27.0%, p = 0.204)
Test for Interaction; p = 0.005

0.83 (0.73, 0.95)

434/17583

496/17243 100.00

A

10

Intensive Better Standard Better

Intensive Better Standard Better

Circulation. 2011:123:2799-2810.



Possible combinations of classes of antihypertensive drugs

Thiazide diuretics

Angiotensin-receptor
blockers

Beta-blockers

Other
antihypertensives

Calcium
antagonists

ACE inhibitors

Joumal of Hypertension 2013, 31:1281-1357



ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

Antiplatelet therapy in patients with diabetes

Recommendations

Antiplatelet  therapy with
aspirin in DM-patients at low
CVD risk is not recommended.

Antiplatelet therapy for primary
prevention may be considered
in high risk patients with DM on
an individual basis.

Aspirin at a dose of 75-160
mg/day is recommended as
secondary prevention in DM.

A P2Yy; receptor blocker is
recommended in  patients
with DM and ACS for | year
and in those subjected to PCI
(duration depending on stent
type). In patients with PCl for
ACS preferably prasugrel or
ticagrelor should be given.

Clopidogrel is recommended
as an alternative antiplatelet
therapy in case of aspirin
intolerance.

European Heart Journal
doi:10.109 3/eurheartj/eht108




Aspirin for Primary Prevention of Cardiovascular Events
in People With Diabetes

A Position Statement of the American Diabetes Association, a Scientific
Statement of the American Heart Association, and an Expert Consensus
Document of the American College of Cardiology Foundation

-Consider aspirin therapy (75-162 mg/day) as a primary prevention strategy in those with

type 1 or type 2 diabetes at increased cardiovascular risk (10-year risk >10%). This includes
most men aged >50 years or women aged >60 years who have at least one additional major
risk factor (family history of CVD, hypertension, smoking, dyslipidemia, or albuminuria). (C)

-Aspirin should not be recommended for CVD prevention for adults with diabetes at low CVD

risk (10-year CVD risk <5%, such as in men aged <50 years and women aged <60 years with
no major additional CVD risk factors), since the potential adverse effects from bleeding likely
offset the potential benefits. (C)

-In patients in these age-groups with multiple other risk factors (e.g., 10-year risk 5-10%),
clinical judgment is required. (E)

Circulation. 2010:121:2694-2701



Aspirin for Primary Prevention of Cardiovascular Events
in People With Diabetes

A Position Statement of the American Diabetes Association, a Scientific

Statement of the American Heart Association, and an Expert Consensus
Document of the American College of Cardiology Foundation

A Study -~ Risb 1 : Stud Risk ratio .

CHD (95% Cl) % Weight udy Stroke (95% Cl) % Weight
PHS 0.59 (0.33,1.06) 57 ETDRS 1.18 (0.88,1.58) 24.1
ETDRS 0.85 (0.73,1.00) 482 ppP 0.90 (0.38,2.09) 73
PPP 0.49 (0.17,1.43) 1.8 WHS 0.45 (0.25,0.82) 120
WHS 1.34 (0.85.2.12) 9.1  JPAD 0.65 (0.39,1.11) 14.1
JPAD 0.87 (0.40,1.87) 34 POPADAD 0.74 (0.49,1.12) 186
POPADAD 1.09 (0.82,1.43) 215  HOT 0.91(0.52.1.61) 12.9
TPT 0.90 (0.28,2.89) 15 TPT 0.67 (0.06,7.06) 1.2
BMD 1.00 (0.42,2.40) 26 PHS 1.50 (0.69,3.25) 8.5
HOT 0.77 (0.44,1.36) 62 BMD 1.39 (0.15,12.86) 13
Overall (95% Cl) 0.91 (0.79,1.05) Overall (95% Cl) 0.85 (0.66,1.11)

2 1 2 5 10
Risk ratio Risk ratio

Circulation. 2010:121:2694-2701




Benefits and risks of low-dose aspirin in

primary-prevention trials

12— : -
NNT=500-1000 : NNT=? Benefit
104 NNH=500-1000 NNH=?
g Consider aspirin on Need for new trials:
an individual bgsm, {ASCEND FNNT=<100
(O) after evaluating : E
and risks E : )
() ;ASPREE : Use aspirin
:ARRIVE : routinely unless
4 — ' : .
: » contraindicated
2 i :
; M Ham
0 | Q | | >
0 1 2 3
Risk of occlusive vascular events (% annual)

C. Patrono / Rev Esp Cardiol. 2013;66{4):251-254



The recovery of platelet cyclooxygenase activity explains
interindividual variability in responsiveness to low-dose aspirin
in patients with and without diabetes

18 ) 3 100 mg once daily F 100 mg twice daily
161 ' 5 |- Slope 0.11[0.092-0.17] _ 3 L Slope 0.01[0.002-0.02]
\ na mL=1 h-1 4L -1 h-1
14 . z F ° 0/ E L Lol
| . T £ 5 o
= . = < P < 0.0001 vs. E, D and B
= 12 T 2 oS 2
o T o 4 >
S = - - L HS
104 po E
_1_ = 5
2 1 s 1
81 _l 3 1 0 {;
I : | 3
6 . ’ ' . O|||||||||||||| Olllllllillllll
Low Mid Upper Tertile 12 14 16 18 20 22 24 h 12 14 16 18 20 22 24h
TXB, recovery slope Post-aspirin interval Post-aspirin interval

Jowrnal of Thrombasis and Haemostasis, 10: 1220-1230






ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration

with the EASD

’ Cardiovascular disease (CVD) and Diabetes mellitus (DM)

Main diagnosis
DM + CVD

1

l

/\

CVD unknown
ECG
Echocardiography
Exercise test
Holter monitoring

CVD known
ECG
Echocardiography
Exercise test
Holter monitoring
if positive—cardiology
consultation

Main diagnosis
CvD + DM

1

1

DM unknown
HbA,., FPG,
if needed OGTT
Blood lipids
if Ml or ACS aim for

reasonable glycaemic control

DM known
Screen for
microangiopathy
if poor glycaemic
control

L

l

Abnormal
Cardiology consultation
Ischaemia treatment
Non-invasive or invasive

L

1

Newly detected
DM or IGT
Diabetology consultation

European Heart Journal
doi:10.109 3/eurheartj/eht108

Diabetology consultation




