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The ABCs of cardiovascular
risk reduction in diabetes

e Afor
— AlC
— Anti-platelet therapy (aspirin)
e B for
— Blood pressure
e C for
— Cholesterol
— Cigarettes (smoking cessation) -
e D for
— Diet
e E for
— Exercise
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Trinidad and Tobago: 2010

Proportional mortality (% of total deaths, all ages)
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Survival (%)

Nondiabetic subjects without prior M|

Diabetic subjects without prior Ml
Nondiabetic subjects with prior Ml
Diabetic subjects with prior MI

9/30/2013 Data from: Haffner SM, Lehto S, Ronnemaa T, et al. N Engl J Med 1998; 339:229.




Diabetes = CHD Equivalent AN JOHNS HOPKINS
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e Diabetes increases risk of CVvD 2-4 fold

e Overall, CVD mortality and events appear to
be declining In non-diabetics and diabetics

* Incident CVD risk is modified by:
— Intensive glycemic control??
— Blood pressure control
— Statin therapy
— Aspirin if high risk
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A 1S for A1C  awmsoss

What Is the impact of glycemic
control on CVD risk reduction
INn diabetes?
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Conventional |
treatment |

42% reduction,

Intensive
treatment

Cardiovascular Qutcome
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57% reduction,
p=0.02

Conventional

treatment [
0.04 4 1

Myocardial Infarction, Stroke, or
Death from Cardiovascular Disease

0.024 - Intensive
d treatment

s
£
c
o
=
@
o
c
[
=
¥
=
w
it
=
=
E
=
u

0.00 1

—T 1 T T T T T T 1 T T T T T T T T 1
01 2 3 4567 8 9101112131415161718192021
Years since Entry

No. at Risk

Intensive 636
treatment

Conventional 694
treatment

9/30/2013 NEJM 353;25. December 2005




UKPDS (1998): Type 2 DM
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* Non-signficant improvement Iin
CVD at 10 years In intensive vs.
conventional groups

—MI: RR 0.84 (0.71-1.00)
—Stroke 1.11 (0.81-1.51)

9/30/2013 Lancet 1998; 352: 837-53 9




UKPDS (2008): Type 2 DM

Cardiovascular Outcomes: Intensive vs. Conventional Therapy

Risk Ratio (95% CI) P-value
SULFONYLUREA/INSULIN GROUP

Myocardial Infarction 0.85 (0.74-0.97) 0.01
Stroke 0.91 (0.73-1.13) 0.39

Peripheral Vascular 0.82 (0.56-1.19) 0.29
Disease

METFORMIN GROUP
Myocardial Infarction 0.67 (0.51-0.89)
Stroke 0.80 (0.50-1.27)

Peripheral Vascular 0.63 (0.32-1.27)
Disease

9/30/2013 NEJM 359;15 October 2008




Summary:
Glycemic control & M

Intensive treatment/ Odds ratio Odds ratio
standard treatment {95% CI) (95% CI)

Partidpants Events

UKPD5 30711549 221/141 - 078 (0-62-0-98)
PROactive™™™  2605/2633 119/144 0-83 (0-64-1-06)
ADVANCE: 55715569 153/156 0-98 (078-1-23)
VADT3 =2 Bo2/8a9 64/78 0-81(0-58-1-15)
ACCORD? 5128/5123 186/235 078 (0-64-0.95)

Overall 17267715773 743/754 0-83(0-75-0-93)

| | | 1 T T 1
0-4 0-6 08 10 12 14161820

Intensive treatment better Standard treatmnent better

Figure 1: Probability of events of non-fatal myocardial infarction with intensive glucose-lowering versus
standard treatment

9/30/2013 Lancet 2009; 373: 176572




Summary:
Glycemic control & CHD
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Intensive treatment Odds ratio Odds ratio
standard treatment (95% CI) {95% (1)

Participants Events

UKPDS+ 30711549  426/359 : 075 (D-54-1-04)
PROactive™™  2605/2632  164/202 0-81 (0-65-1.00)
ADVANCE 55715569 3101337
VADT®Z 892/899 77/90

ACCORDH 5128/5123  205/248

0-92 (0-78-1-07)
0-85 (0-62-1-17)
0-82 (0-68-0-99)

Overall 17267/15773 11B2/1136 0-85 (0-77-0-93)
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Intensive treatment better Ltandard treatment better

Figure 2: Probability of events of coronary heart disease with intensive glucose-lowering versus standard
treatment

9/30/2013 Lancet 2009; 373: 1765—72




Summary:
Glycemic control & mortality

Intensive treatment/ Odds ratio
standard treatment (95% Cl)

Participants Events

UKPDS+ 30711549 539/302 : 0-79 (0-53-1.20)
PROactive’®™  2605/2633 177/186 0-96 (0-77-1-19)
ADVANCES 557 1/5569 498/533 0-93 {0-82-1-05)
VADT*+= 892/8a9 102/95 : 1-09 (0-81-1-47)
ACCORD? 5128/5123 257/203 1-28 (1-06-1-54)

Overall 1726715773 1573/1319 < 1.02 (0-87-1-19)

| | | ' 1 11
0-4 0-6 o8 10 12 14 161820

Intensive treatment better Standard treatment better

Figure 4: Probability of events of all-cause mortality with intensive glucose-lowering versus standard
treatment

9/30/2013 Lancet 2009; 373: 176572




CVD Mortality

Study or subigroup Intensive contral  Conventional contral Risk Ratio Risk Ratio
niM ndM M-H.Random, 35% Cl M-H.Random, 35% Cl

ACCORD 2008 135/5128 94,5123 g 143[1.11,1.861]
ADVAMCE 2008 253375571 289/5560 B 0.BE[0.74,1.03]
Bagg 2001 021 oj22 0.a[0.0, 001
DIGAMI 2 2005 870474 33/306 - 1.06[0.78,1.44]
Guo 2008 0/166 0454 0.a[0.0, 001
DA 2009 0751 051 0.o[0.0, 001
Jaber 1996 0/23 nj2z 0.o[0.0, 001
Kumamota 2000 1/55 1/55 t 1.00[0.06, 15.59]
Melidonis 2000 1724 1724 t 1.00[0.07,15.08]
REMBOD Z00B 1741 Z/40 t 0.49[0.05, 5171
Service 1983 0/10 o410 0.0[0.0,0.01]
Stefanidis 2003 1/36 1/39 t 1.08[0.07,16.69]
Steno-2 2008 9/80 15/80 — 047 [0.23, 0.98]
USDP 1575 31/z204 32/210 —a— 1.00[0.63,1.57]
UKEPDS 1958 30173071 9171138 g 1.23[0.98,1.531]
VA CSDM 15985 375 3I7E E E— 1.04[0.22,4.99]
VADT 2009 40/832 33/899 - 1.22[0.78,1.92]
Yang 2007 0J57 nj3z 0.a[0.0, 001

Total (95% CI) | 15979 13752 ¢ 1.06 (O 01 26)

Total events: 863 (Intensive contral), 619 (Conventional contral) " | .

Heterogeneity: Tau® = 0.02; Chi* = 17.52, df = 11 (P = 0.09); F =37%

Test for overall effect: £ = 0.74 iP = 0.46)

Testfor subgroup differences: Mot applicable

IIII.IZI1 IIZI.1 I1 I1IZI I1IZIIZI
Favaurs intensive Favours contral

Cochrane Library, June 2011




Non-fatal M|

Sudy or subgroup Intensive contral  Conventional contral Risk Ratio Risk Ratio
niN niN M-H.Randam,95% C| M-H.Randam,95% Cl

ACCORD 2008 186/5128 235/5123 L 2 0.79[0.65, 0.95]
ADVANCE 2008 153/5571 156/5569 &+ 0.98[0.79,1.22]
Bagg 2001 /21 a2 0.000.0,0.0]
OIGAMI 2 2005 73/474 36/306 —— 1.31[00.90,1.90]
Kumamato 2000 0/35 /55 0.0[0.0,0.0]
Melidanis 2000 3/24 4/24 = 0.75[0.19,3.00]
Stefanidis 2003 1/386 1/33 = 1.08[0.07,16.69]
Steno-2 2008 B/80 21180 — 0.38[0.18, 0.81]
UGDP 1575 29/204 30j210 —— 1.00[0.62,1.60]
UKPDS 1958 22113071 10171138 L 081 [0.65,1.02]
VACSDM 1595 4/73 378 -t 0.83[0.23 2.98]
VADT 2009 517892 BE/BI9 —— 0.78[0.551.11]

Total (95% Cl) 15631 13543 L

Total events: 729 (Intensive contrall, 655 (Conventional control)
Heterogeneity, Tau® = 0.0, Chit = 1249, df= 9 (P =0.19); It =28%
Test for overall effect; 2 = 1.93 (P = 0.054)

Testfor subgroup differences: Mot applicable

0.87 (0.76, 1.00)

0.05
Favours intensive

5
Favours contral

Cochrane Library, June 2011
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Study or subgroup

Intensive control

Hypoglycemia

Conwventional control

Risk Ratio

Risk Ratio

Total ewents: 4479 (Intensive control), 3033 (Conventional contral)
Heterogeneity: Tau® = 0.02; Chi* = 75.90, df = 10 (P<0.00001); F =87%
Test for owverall effect: £ = 5.89 (P < 0.00001)

2 Severe hypoglycaemia

n/N niN M-H.Random 95% (I M-H . Random, 95% Cl
1 Mild hypoglycaemia
ADVAMCE 2008 2B9B/5571 20777535619 L] 1.39[1.34,1.46]
Bagg 2001 15721 sraz L — 3.14[1.39,7.111]
DIGAMI 2 2005 16/474 10/308 — 1.03[047, 2.251]
Kumamoto 2000 B/55 4755 e — 1.50[0.45, 5.02]
Melidanis 2000 11724 3724 L — 367[1.17,11.52]
Stefanidis 2003 TI36 2/39 I — 379 [0.84,17.071
Steno-2 2008 64780 36780 = 1.14[0.95,1.371]
UCDP 1575 B2/204 32/210 —=— 2.64[1.84, 3.781]
UKPDS 1998 47843071 10671138 = 167 [1.37, 2.04]
VA CSDM 19585 B9/7S 44778 - 1.63[1.33, 2.00]
VADT 2009 B33/892 6947833 L] 1.21[1.16,1.26]
Subtotal (95% CI) 10503 8420 +* L50 [ 1L31, L.72]
|
-

ACCORD 2008 B30/5128 26175123 3.18[2.78, 3.63]
ADVAMCE 2008 15075571 B1/55659 1.85[142, 242]
Bagg 2001 nrzi arz2z 0o[00,00]
DA 2009 0/51 0751 0o[00,00]
Jaber 1996 023 arz2z 0o[00,00]
Kumamoto 2000 (1) 0/55 0/55 0o[00,00]
Melidonis 2000 324 0/24 - 7.00[0.38.128.61]
Stefanidis 2003 0/36 0739 0o[00,00]
Steno-2 2008 1a/80 14780 — 0.71[0.34,1.51]
UKPDS 1998 3343071 B/1138 —_ 1.53[0.71, 3.30]
VA CSDM 1995 5075 2/78 B B 2E0[0.52,12.959]
VADT 2009 7e/E9Z 28/899 —— 2.74[1.79,4.18]

Subtotal (95% CI) 15027 13100 e 2,05 [ 1L39, 3.02 ]

Total ewents: 1107 {Intensive control), 394 (Conventional control)

Heterogeneity: Tau® = 0.15; Chi* = 27.92, df = & (F = 0.00010); F =75%

Test for owerall effect: £ = 3.60 (P = 0.00031)

Total (95% CI) 25530 21520 * 1-76 (1 -43, 2-13)

Total ewents: 3586 (Intensive control), 3427 (Conventional contral)

Heterogeneity: Tau®* = 0.09; Chi* = 318.11, df = 17 (P=0.00001); I* =95%

Test for overall effect: £ = 5.89 (P < 0.00001)

Testfor subgroup differences: Chi® = 2.14, df =1 (F = 0.14), |I* =53%

0.0z 0.1 1 10 50

Favours intensive

(1) Number reported after & wears of follow-up

Favours cantrol
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e Conflicting evidence for intensive
glycemic control on CVD outcomes

—Varies with specific CVD
outcomes, study design, and
Interventions

o \Well established hypoglycemia risk
with intensive glycemic control




Individualized glycemic targets

Most intensive

Low Medium High
40 45 50 55 60 65 70 75 80
5 1! !! !!
None Few or mild Multiple or severe

e -3
None Ear\y mlcrovascular CVD or a!vance! mlcrovascqu




A Is for Aspirin A s

 What Is the impact of
antiplatelet therapy on CVD
risk reduction in diabetes?

9/30/2013 19



Aspirin and Primary Prevention of
CVD in Diabetes

Previous diabetes (y° =0.0: p=0.9)
Vg

No

Total

W 99% Clor <> 95% 0
Global heterogeneity on 11 df: =78, p=07

Events (% peryear) Ratio (C1) of yearly event rates

Allocated Adjusted Aspirin:control
aspirin control

176 (163) 194147

|
1417 (045 1609031 l
<=

1671(051) 1883 (0.57)

| | | |
05 IZIbE 10 125 1§
Aspirin better Aspirin worse
Treatment effect p=0-0001

Lancet 2009; 373: 1849-60

048 (0467-115)
047 (0.79-0.96)

0.88(082-004)
p=0:0001




Aspirin and Primary Prevention of

CVD In Diabetes

Table 2. Atherosclerotic Events

Aspirin Group Nonaspirin Group
| No. per1000| | No. per 10[][!I Hazard Ratio P
No. (%) Person-Years No. (%) Person-Years (95% Cl) Value
Primary end point- all athergsclerofic svents g8 (6 4) 136 Be (B 7) 170 0800581 10) 16
Coronary and cerebrovascular mortality 1(0.08) 0.2 10 (0.8) 2.0 0.10(0.01-0.79) 0037
CHD events (fatal + nonfatal) 28 (2.2) 5.6 35 (2.7) 6.9 0.81(0.49-1.33) 40
Fatal M 0 0 5(0.4) 1.0
Nonfatal M 12 (1.0) 2.4 9(0.7) 1.8 1.34 (0.57-3.19) 50
Unstable angina 4(0.3) 0.8 10(0.8) 2.0 0.40(013-1.29 A3
Stable angina 12 (1.0) 24 11(0.9) 2.2 1.10 (0.49-2.50) 82
Cerebrovascular disease (fatal + nonfatal) 28 (2.2) 5.6 32 (2.5) 6.3 0.84 (0.531.32) A4
Fatal stroke 1(0.08) 0.2 5(0.4) 1.0 0.20 (0.024-1.74) 15
Nonfatal stroke
lschemic 22 (1.7) 4.4 24(1.9) 46 0.93 (0.52-1.66) 80
Hemarrhagic 5(0.4) 1.0 3(0.2) 0.6 1.68 (0.40-7.04) A3
Transient ischemic attack 5(04) 1.0 8 (0.6) 16 0.63 (0.21-1.93) A2
Peripheral artery disease® 7(0.6) 14 11 (0.9) 2.2 0.64 (0.25-1.65) 35

9/30/2013 JAMA. 2008;300(18):2134-2141




Aspirin and Primary Prevention of
CVD in Diabetes

Figure 3. Subgroup Analysis of Incidence of Atherosclerotic Events

& JOHNS HOPKINS
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Events, NoJTotal No.

| |

Aspinn Monaspinn Harard Ratio Favors ; Favors
Group Group {95% CI) Aspirin | No Aspirin

Age, y
=65 45/710 50,544 0.68 (0.46-0.00)
<65 23/543 27/633 1.0 [0.567-1.70)

Sex
Male 40/706 51/681 0.74 (0.49-1.13)
Female 2B/556 35/506 088 (D.53-1.44)

Hypertensive status
Hypertensive 40/742 55/731  0.88 (0.60-1.30)
Mormotensive 19/520 31/546 064 (0.36-1.13)

Lipid status
Dyslipidermia 28/680 43/865  0.88 (0.57-1.37) —e—
Normolipidemia a0/582 43/612  0.71(0.45-1.14) —e—+]

Smoking
Cument or past 3R5EG 42/494 0.73 (0.47-1.14) F—e—H
Nonsmaker a2/607  44/783  0.83 (D.53-1.31) —e——|

Hazard Ratio (95% CI)

9/30/2013
JAMA. 2008;300(18):2134-2141




Aspirin Recommendations

EEEEEEEE

e Men >50 or women >60 with at least one
additional major risk factor:

— Hypertension

— Smoking

— Family history of CVD
— Dyslipidemia

— Albuminuria

9/30/2013 ADA Standards of Medical Care 2013 23




B is for Blood 6 05
Pressure

* What Is the impact of blood
pressure control on CVD risk
reduction In diabetes?

/////////



Blood pressure and Stroke Risk 1 s
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A: Systolic blood pressure B: Diastolic blood pressure
Age at risk: Age at risk:

B89 a0-80
yEars yEArs

TO-T9
yEars

TO-T9
yEArS

Al

Usual systolic blood Usual diastolic blood
pressure (mm HE) pressure (mm Hg)

Lancet. 360. December 14, 2002
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B: Diastolic blood pressure o

Age at rish:
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Lancet. 360. December 14, 2002




Systolic BP Targets in Diabetes

CVD Mortality

Trials

OR (95% CI)

Intensive
n'H

#3\ JOHNS HOPKINS

MEDICINE

SBP < 135 mmHg

Fogari et al <
PERSUADE
ADVAMCE
MNAVIGATOR

Subltotal (l-squared = 29.4%, p = 0.236)

SBP < 130 mmHg

ABCD (normolension)
DREAM
ACCORD

Subtotal (l-squared = 0.0%, p = 0.724)

Overall (l-squared = 6.8%, p =0.376)
Test for Interaction; p = 0.22

0.51 (0.05, 4.91)
0.84 (057, 1.24)
0.81 (0.68, 0.98)
1.12 (D A7 1.44)

1104
47T
211/5568
128/4631

0.90 (0.78,1.03)

3B8T/M11025

1.50 (0.64, 3.53)

1.21 (D.52, 2.80)
1.04 (0.72, 1.50)
1.1 (0.82, 1.52)

0.93 (0.82,1.06

4726247

2103
60/781
25715571
116METS

435111130

8243

12646
58/2371
7715260

512116390

Intensive Better

10

Standard Better

Circulation.2011; 123: 2799-2810




Intensive ST
n/N niN

Stroke

Trials OR (95% CI) OR (95% CI)

Weight%

SBP ==135 mm Hg

Fogan et al
ALLHAT-DM
PERSUADE
ADVANCE
MNAVIGATOR
Subtotal (l-sguared = 0.0%, p = 0.677)

SBP <=130 mm Hg

ABCD (normotension)

DREAM

SANDS
ACCORD

Subtotal (l-squared = 0.0%. p = 0.763)

Overall (l-squared = 27.0%, p = 0.204)

Test for Interaction; p = 0.005

0.51 (0.05, 4.91)
0.78 (0.50, 1.24)
0.84 (0.45, 1.57)
0.99 (0.81, 1.19)
0.80 (D.62, 1.03)

0.20 (0.78, 1.03)

0.34 (0.13, 0.90)
0.52 (0.17, 1.61)
0.36 (0.05, 2.56)
0.58 (0.39, 0.87)
0.53 (0.38, 0.75)

0.83 (0.73, 0.95)

2M03
Jo/a08
23781
218/55T1
1324675
410011736

13/243
8/2646
35247
6262371
86/5507

496/1T243

|
10

Intensive Better Standard Better

Circulation.2011; 123: 2799-2810




UKPDS 38: BP target <150/85

Clinical end point

Any diabetes related end point

Deaths related to diabetes
All cause mortality

Myocardial infarction
Stroke

Peripheral vascular dissase
Microvascular disease

9/30/2013

Absolute risk
Patients with aggregate (events per 1000
end points patient years)
Tight  Less fight
control  contral  Tight Lesstight
(n=758) (n=390) control  conirol
259 170 508 674
82 be 137 23
134 g3 24 72
107 bg 186 235
38 34 6.5 11.6
8 g 14 27
it 54 1210 19.2

p
value

0.0046
0.019
017
0.13
0.013
0.17

0.0092

Relative risk for tight

control (95% Cl)

0.76(0.62t00.92)
0.68(049100.94)
0.82(063t01.08)
0.79(059t01.07)
056 (03510 0.89)
051(019t01.37)

B3 )

063(044100.89

BMJ Vol 317, 12 Sept 1998
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Summary

EEEEEEEE

 More intensive blood pressure target, SBP<130
mmHg, does not have proven CVD mortality benefits
— Evidence to support stroke reduction with lower targets

o Greater risk of adverse events with lower BP targets




2012 ADA Blood Pressure A SO
Recommendations 77

e SBP <140 mmHg
— Patients with hypertension and diabetes mellitus

e SBP <130 mmHg

— Younger patients if attainable without undue treatment
burden

e DBP <80 mmHg

Diabetes Care 36 (S1) January 2013




e What Is the impact of statin
therapy on CVD risk
reduction in diabetes?
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Statin Therapy in Diabetes

Statins group  Control group Odds Ratio Odds Ratio

_Study or Subgroup Events  Total Events  Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

AFCAPSTexCAPS 1993 4 84 B M 1.8% 0.54 [0.15, 2.00]

ASCOT-LLA 2003 116 1258 191 1274 18.2% (0.76 [0.59, 0.95] e

ASPEN 2006 100 459 102 946 16.4% 0.96[0.72,1.29] B B

CARDS 2004 134 1428 189 1410 19.2% 067 [0.53, 0.85] el

HPS 2003 135 1455 196 1457 194% 0.66 [0.52, 0.83) B

MEGA 2006 46 853 fiS 893 125% 0.69[0.47 1.02] Sl

PROSPER 2002 70 303 59 320 124% 1.3310.90, 1.96) ™

Total {95% Cl) 6340 6371 100.0% 0.79 [0.66, 0.95] +

Total events 605 771

Heterogeneity: Tau®= 0.03; Chi*=13.56, df=6 (P = 0.04); F= 56% : t

005 02 1 5

Testfor overall effect 2= 2.54 (P = 0.01) Siating  Control

Odds ratios of major adverse cardiovascular and cerebrovascular events

assoclated with statin vs. control therapy in patients with diabetes

Exp Clin Endocrinol Diabetes 2012;



Major vascular event Events (%)

and prior diabetes Treatment Control RR (CI)
Major coronary event
Diabetes 776 (8-3%) 979 (10-5%) —-— 078 (0-69-0-87)
No diabetes 2061 (7-2%) 3441 (9-6%) = 0-77 (0-73-0-81)
Any major coronary event 3337 (7-4%) 4420 (9-8%) (i) 0-77 (0-74-0-80)
Test for heterogeneity within subgroup: ¥°,=0-1; p=0-8 I
Coronary revascularisation
Diabetes 491 (5-2%) 627 (6-7%) - 075 (0-64-0-88)
Mo diabetes 2129 (6-0%) 2807 (7-9%) = 076 (0-72-0-81)
Any coronary revascularisation 2620 (5-8%) 3434 (7-6%) {i’; 0.-76 (0-73-0-80)
Test for heterogeneity within subgroup: ¥°,=0-1; p=0-8 '
Stroke .
Diabetes 407 (4-4%) 501 (5-4%) . 079 (0-67-0-93)
Mo diabetes 933 (27%) 1116 (3-2%) _- 0-84 (0-76-0-93)
Any stroke 1340 (3-0%) 1617 (3-7%) <> 0-83 (0-77-0-88)
Test for heterogeneity within subgroup: y*,=0-8; p=0-4 '
Major vascular event i
Diabetes 1465 (15-6%) 1782 (19-2%) ‘ 079 (0-72-0-86)
No diabetes 4889 (13-7%) 6212 (17-4%) - 079 (0-76-0-82)
Any majorvascular event 6354 (14-1%) 7994 (17-8%) 0-79 (0-77-0-81)
Test for heterogeneity within subgroup: y*,=0-0; p=0-9 {:'E}
[ | | |
—l— RR(99% CI) 0.5 1-0 1.5

<> RR (95% ClI)

Treatment better

Control better

Lancet 2008; 371: 117-25




Events (%)

Major vascular events Treatment Control RR (CI)

Diabeteswith vascular disease: i

Coronary heart disease 755 (29-6%) 898 (34-9%) —'-— 0-82 (0-73-0-92)

Other vascular disease 166 (17-6%) 193 (21-9%) —!-—— 0-80 (0-61-1-03)

Subtotal 921 (26-3%) 1091 (31-6%) {II:} 0-80 (0.-74-0-88)

Diabeteswithout vascular disease: E

Hypertension 420 (10-0%) 499 (12-1%) —-'— 0-75 (0-61-0-92)

No hypertension 124 (7-3%) 192 (11-2%) — - 0-69 (0-55-0-86)

Subtotal 544 (9-2%) 691 (11-8%) <3 0-73 (0-66-0-82)

All diabetes 1465 (15-6%) 1782 (19-2%) < 0-79 (0-74-0-84)

Mo diabetes with vascular disease: :

Coronary heart disease 3589 (19-4%) 4587 (24-8%) = 0-79 (0-75-0-83)

COther vascular disease 342 (12-2%) 438 (15-4%) —-— 0-81 (0-70-0-94)

Subtotal 3931 (18.5%) 5025 (23-5%) 0 0-79 (0-76-0-82)

Mo diabetes or vascular disease: i

Hypertension CQEB (7-9%) 704 (9-3%) |-_ 0-80 (0-68-0-93)

Mo hypertension 360 (5-3%) 483 (7-1%) —E— 0-74 (0-62-0-89)

Subtotal 958 (6.7%) 1187 (8-3%) <> 0-78 (0-71-0-85)

All without diabetes 4889 (13-7%) 6212 (17-4%) '3[3' 0.79 (0-76-0-81)
| r | 1

—4— RR(99% Cl) 0-5 10 1.5

<> RR(95% Cl) Treatment better Control better

Figure 3: Proportional effects on major vascular events per mmol/L reduction in LDL cholesterol in
participants with and without diabetes by history of vascular disease

Lancet 2008; 371: 117-25




Incident Diabetes and Statins

/é JOHNS HOPKINS

MEDICINE

n Statin Placebo or control OR (95% CI) Weight(%)
Events Rate Events Rate

|
ASCOT-LLA’ T3 154 1.9 134 105 B 1.14 (0.89-1.46) 7.07%
Hps® 14573 3% 9.2 203 8.0 o 1.15 (0,98 - 1.35) 13.91%
JUPITER" 17802 270 16.0 216 12.8 B 1.96 (1.04 - 1.51) 11.329%
WOSCOPS® 5974 TS 52 93 65 0 0.79 (0.58 - 1.10) 4.94%
LIPID® 997 126 6.0 133 6.6 » 0.91 (0.71- 1.71) 6.53%
CORONA® /Y100 2.9 83 185 = 1.14 (0.84 - 1.55) 4.65%
PROSPER' 5023 165 205 127 15.8 | B 1.32 (1.03 - 1.60) £.94%

|
MEGA'™ 6086 172 10.8 164 10.1 ] 1.07 (0.86 - 1.35) 8.03%
AFCAPS|TEXCAPS " 6211 72 45 74 45 - 0.98 (0.70 - 1.33) 3.76%

|
45" 242 198 173 193 16.8 B 1.03 (0.84 - 1.28) 8.88%
ALLHAT"® 6087 238 16.4 212 144 B 1.15 (0.95 - 1.41) 10.23%
GISSI HF' 1| 95 48 215 321 N 1.10 (0.89 - 1.35) 9.50%
GISSI PREV" 60 9% 975 105 0.6 B 0.89 (0.67 - 1.20) 4.94%
Overall (£ = 11.2% [95% C1 0.0 - 50.2%] ) <> 1 09 (1 02_1 17) 100%

[ |
0.5 1.0 2.0

Current Opinion in Lipidology 2011, 22:460—-466




Intensive vs. Moderate Dose Stating]OWMIS

Y
-

MEDICINE

Incidant diabates
PROVE IT-TIMI 22,% 2004
A to Z.% 2004
TNT2 2005
IDEAL, 2 2005
SEARCH.Z 2010

Pooled odds ratio
Haterogenaity: |° = 0%: P=0.60

Incident CVD
PROVE IT-TIMI 22, 2004
Ato 7262004
TNT 22005
IDEAL 2 2005
SEARCHZ 2010

Pooled odds ratio
Heterogeneity: 2= 74%; P = 0.004

Cases/Total, No.(%)

Intensive Moderate
Dose Dose OR (95% CI)
101/1707(5.9) 00/1685(5.0) 1.01 (0.76-1.34)
65/1768 (3.7) 471736 (2.7) 1.37(0.94-2.01)
418/3798 (11.0) 358/3797 (0.4) 1.19(1.02-1.38)
240/3737 (6.4) 200/3724 (5.6) 1.15 (0.95-1.40)
625,

w« Incident DM OR 1.12

(1.04-1.22)

315/1707(18.4) 355/1688 (21.0) 0.85{0.72-1.01)
2121768 (12.0) 234/1736 (13.5) 0.87(0.72-1.07)
647/3708 (17.0) B30/3707 (21.0) 0.73 {0.65-0.82)
TT8/3737 (20.8) 017/3724 (24.5) 0.0 {0.72-0.80)

AN

(0.75-0.94)

" Incident CVD OR 0.84

TR0 G344 (2T.1]

.84 (0. o-U.95]

Odds ratio (85% CI)

_._.

—B

_._
-

—-

=

20

0.5

1.0

Odds ratio (85% CI}

20

Current Opinion in Lipidology 2011, 22:460-466




Statin Classes and Incident Diabet%§0

HNS HOPKINS
n statin  Placebo OR (95% Cl) Welght (%)
or control

Atorvastatin i
ASCOT-LLA? 7773 154 134 — 114 (0-89-1.46) 7-07%
e 114 (0-89-1-46) 7-07%

Simvastatin i
HP5? 14573 335 203 +H— 1.15 (0-98-1-35) 13-91%
45% 4242 198 193 —m— 1-03 (0-84-1-28) 8-88%
Subtotal (1>=0-0%, p=0-445) S 1-11 (0-97-1-26) 22.80%

?.Ruswasm‘tln i
JUFTTER" 17802 2jo 216 i 126 (1-04-1.51) 11-32%
CORONA® 3534 100 88 —t 1-14 (0-84-1.55) 4-65%
GISSI HF'* 378 228 215 —— 10 (0.80-1. 9-50%
Subtotal (?=0-0%, p=0-607) < 1-18 (1-04-1-33) 25-46%

Pravastatin i
WOSCOPS® 5974 75 93 — 079 (0-58-1-10) 4.24%
LIPID® 6997 126 138 — 0-91(0-71-1-17) 6-53%
PROSPER™ 5023 165 127 —+—— 1:32 (1-03-1-69) 6-04%
MEGA®S 6086 172 164 —i— 1-07 (0-86-1.35) 803%
ALLHAT-LLT 6087 238 212 - 115 (0-95-1-41) 10-23%
GISSI PREVENZIONE® 3460 96 105 —a 0-89 (0-67-1-20) 4-94%
Subtotal (>=47-5%, p=0-090) <= 1.03 (0-90-1-19) 40-91%

Lovastatin i
AFCAPS/TexCAPS® 6211 72 74 —— 0-98 (0-70-1-38) 376%
— [ 0-98 (0-70-1-28) 376%
overall (1*=11-2%) <> 1.00 (1.02-1.17) 100%

| ' T T |
05 10 2-0 40 8.0

Lancet 2010; 375: 735—42




Summary

EEEEEEEE

e Statins reduced the risk of incident and recurrent
CVD events In nondiabetics and diabetics

e Evidence shows an association between statins and
Incident diabetes
— Uncertainty of causal relationship

o Cardiovascular benefits outweigh potential risks of
diabetes mellitus




Lipid Goals in Diabetes: ADA A SRS
Recommendations

 LDL cholesterol <100 mg/dL (2.6 mmol/L)
— Diabetes without overt CVD
 LDL cholesterol < 70 mg/dL (1.8 mmol/L)
— Diabetes with overt CVD
e LDL cholesterol reduction of 30—40% from baseline is

an alternative therapeutic goal if unable to achieve
targets on maximal tolerated statin therapy

Diabetes Care 36 (S1) January 2013




Lipid Goals in Diabetes: ADA
Recommendations

EEEEEEEE

o Triglycerides levels <150 mg/dL (1.7mmol/L)

« HDL cholesterol > 40 mg/dL (1.0 mmol/L) in men and
50 mg/dL (1.3 mmol/L) in women

 LDL cholesterol-targeted statin therapy remains the
preferred strategy

Diabetes Care 36 (S1) January 2013




Lipid-Lowering Strategies

£ S HOPKINS
e Nutrition:
— Reduce saturated fat, cholesterol, and trans unsaturated fat
intake

— Increase n-3 fatty acids, viscous fiber, and plant
stanols/sterols

e Glycemic control:
— High triglycerides and poor glycemic control

Diabetes Care 36 (S1) January 2013




Treatment

« Statin:
— Clinical CVD **
— > 40 years with other CVD risk factors **

— Inadequate LDL cholesterol response to lifestyle
modifications and improved glucose control

— Increased cardiovascular risk

**should be started regardless of LDL level

Diabetes Care 36 (S1) January 2013
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C Is for Cigarettes  amym

 What Is the impact of
smoking cessation on CVD
risk reduction in diabetes?




9/30/2013 Athyros V et al, Current Medical
Research & Opinion, 2013, 1-12




Smoking cessation and CVD

EEEEEEEE

e Smoking cessation improves CVD Risk factors
— Lipid profile
— Endothelial function
— Microalbuminuria
— Chronic Kidney Disease

 Meta-analysis of 61 large international studies
showed 36% reduction in RR of mortality

9/30/2013 Vouglari C, Metabolism, 2011;60:1456-1464. 46




e With diabetes
a Without diabetes

T
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=mokears Cauit for Quit for Monsmolkers
<d y =y
Mo
CAVD events
With diabetes 23 8 HO
Without diabetes 143 24 218

Person-examinations
With diabetes 279 603
Without diabetes 1924 3761

9/30/2013 JAMA, Mar 13;309(10):1014-21.




Summary

EEEEEEEE

e Smoking is clearly associated with increased risk of
CVvD

e« Smoking cessation improves CVD risk factors and in
large studies including diabetic and non-diabetics,
lowers risk of CVD and mortality

 Unclear how many years of smoking cessation are
required to lower CVD risk in diabetics

9/30/2013 48




Putting it all together...

the STENO-2 trial

B Intensive therapy [ Conventional therapy

100+
90— =
P=0.35 P=0.005 P=0.14
80—
= 70
& 60
L
*ﬁ 50—
w404
i
30 P=0.27
20  P=031
*| [
0-
Glycated Cholesterol Triglycerides Systolic Blood Diastolic Blood
Hemoglobin <175 mg/dl <150 mg/dI Pressure Pressure
<6.5% <130 mm Hg <80 mm Hg

9/30/2013 Gaede et al, NEJM, 2008; 358;580-591.




Multifactorial Intervention
Reduces Death

Conventional therapy

Intensive therapy
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9/30/2013 Gaede et al, NEJM, 2008; 358;580-591.




Multifactorial Intervention
Reduces CV Events
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Conventional therapy
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Gaede et al, NEJM, 2008; 358;580-591.




Multitactorial Intervention Reduces, ..
CVD

M Intensive therapy [ Conventional therapy

Lo
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Death  Stroke Myocardial CABG PCl  Revascu- Amputa-
from Infarction larization  tion
Cardio-

vascular

Causes

9/30/2013 Gaede et al, NEJM, 2008; 358;580-591. 52




Who should be screened for CHD?

EEEEEEEE

 ADA does not recommend routine screening for CHD
In patients with diabetes

 ADA guidelines recommend annual assessment of
risk criteria to identify patients who might benefit from
Interventions such as aspirin, ACE inhibitors, or
statins, but no longer recommend that these criteria
be used to identify patients for stress testing

9/30/2013 53




Conclusion

EEEEEEEE

e Afor

— Al1C

— Anti-platelet therapy (aspirin)
e B for

— Blood pressure
e C for

— Cholesterol
— Cigarettes (smoking cessation) -

e D for
— Diet
e E for
— Exercise

9/30/2013 54
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