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Outline

e Dysglycemia & Cardiovascular Outcomes




DM & the Risk of CV Outcomes

Number HR (95% CI)
of cases

Coronary heart disease* 26505 2-00 (1-83-2-19)
Coronary death 11556 2-31(2-05-2-60)
Non-fatal myocardial infarction 14741 1-82 (1-64-2-03)

Stroke subtypes*

Ischaemic stroke 3799 2-27 (1-95-2-65)
Haemorrhagic stroke 1183 1-56 (1-19-2-05)
Unclassified stroke 4973 1-84 (1-59-2-13)

Othervascular deaths 3826 1-73(1-51-1-98)

HR ad,. for age, smoking,
BMI, SBP

Lancet 2010; 2215 (102 prospective studies, 700K people, 8.5M p-years f/u)




Alc & CV Outcomes: General Pop 'n
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Selvin et al. NEJM 2010; 362:800




Outline

e Dysglycemia & Cardiovascular Outcomes

 The Best Evidence re:
— Glucose Lowering Intensity




Type 2 DM: G Lowering Trials

ACTIVE Rx PHASE

Duration
(yrs)

Study

Glycemia

Target Achieved

UKPDS 10

ACCORD

ADVANCE

VADT

AlC =7.0%

3867 VvS. 7.9%

FPG < 6 (110)

AlC =6.4%

0
ALC <6.0% vSs. 7.5%

10251

AlC =6.5%

0
S vS. 7.3%

11140

AlC =6.9%

0]
ALC <6.0% vS. 8.4%

1791




Effect of > 4 y of Glucose Lowering
on CV Events in Type 2 Diabetes

CVD Effect Effect Size Age(y) F/U(y) Evidence

0.85 (0.76, 0.94) 53-66 3.5-5.6 Meta-analysis

No Effect .5-5. Meta-analysis

Increased ACCORD

No Effect .5-5. Meta-analysis
Reduced 0.87 (0.79, 0.96) UKPDS

Increased 1.19 (1.03, 1.38) 5 ACCORD
Gerstein, Lancet Diabetes & Endocrinology, 2013 (1): 71




CONTROL Group Diabetologia 2009 >°

Hazard ratio (95%b CI)

Number of events
- (annual event rate, %o) AHDbA1C Favors Flavors Hazard ratio
Trials more less (%6) __more . 'ess (95% CI)
intensive intensive intensive Intensive
All-cause mortality
)
ACCORD 257 (1.41) 203 (1.14) -1.01 -:—-— 1.22 (1.01 — 1.46)
ADVANCE 498 (1.86) 533 (1.99) -0.72 ' 0.93 (0.83 - 1.06)
]
UKPDS 123 (0.13) 53 (0.25) -0.66 ! 0.96 (0.70 - 1.33)
VADT 102 (2.22) 95 (2.06) -1.16 1.07 (0.81 - 1.42)
|
Overall 980 884 -0.88 [T 1.04 (0.90 — 1.20)
(Q=5.71, p =0.13, 12=47.5%)
Cardiovascular death
ACCORD 135 (0.79) 94 (0.56) -1.01 : - 1.35 (1.04 - 1.76)
]
ADVANCE 253 (0.95) 289 (1.08) -0.72 —-—- ! 0.88 (0.74 - 1.04)
]
UKPDS 71 (0.53) 29 (0.52) -0.66 I 1.02 (0.66 - 1.57)
|
VADT 38 (0.83) 29 (0.63) -1.16 : m > 1.32 (0.81 — 2.14)
|
Overall 497 441 -0.88 e HE— ( 1.10 (0.84 — 1-32) )
Q=8.61, p =0.04, 12=65.1%
Non-cardiovascular death
\
ACCORD 115 (0.63) 98 (0.55) -1.01 — 1.14 (0.87 - 1.49)
ADVANCE 245 (0.92) 244 (0.91) -0.72 —-— 1.00 (0.84 - 1.20)
UKPDS 52 (0.39) 24 (0.43) -0.66 i 0.90 (0.55 - 1.46)
U
VADT 64 (1.40) 66 (1.43) -1.16 m 0.97 (0.69 - 1.36)
]
Overall 476 432 -0.88 = (Q—ol 592 foof(? 8_Ol-l:2Li3()) 0%6)
=0. s =0. , 1==0. (o}
| |
1.0 2.0




Outline

e Dysglycemia & Cardiovascular Outcomes

 The Best Evidence re:
— Glucose Lowering Intensity
— Glucose Lowering Approaches
e Menu of Drugs




BARI 2D Trial

o Participants: N=2368 with type 2 DM (30% female; mean
age = 63; median A1C = 7.7%, mean DM
duration 10.4 years)

Angiographically proven CAD with symptoms

o Stratification: best treated with PCI (1605) or CABG (763)

« Allocation: a) insulin sensitization vs. provision
b) medical Rx vs. revascularization

« Mean F/U. 5.3 years

NEJM 2009; 360:2503




Combinations of Insulin Sensitizing
vS. Insulin Providing Drugs: BARI 2D

Survival, Insulin Sensitization vs. Insulin Provision
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Outline

e Dysglycemia & Cardiovascular Outcomes

 The Best Evidence re:
— Glucose Lowering Intensity
— Glucose Lowering Approaches
e Menu of Drugs
e Single Drugs




Glucose Lowering Drugs & Outcomes

o Sulfonylureas .




Glucose Lowering Drugs & Outcomes

Metformin o




Metformin & Outcomes: New T2DM
UKPDS F/U NEJM 2008:359:1-13

B Any Diabetes-Related End Point F Microvascular Disease
1.0 1.0—
- | P=0.01 Conventional o | P=0.30
@ - thera o -{HR 0.84 (0.60-1.17
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Conventional therapy 411 333 255 132 45 2 Conventional therapy 411 377 316 186 72 2
Metformin 342 300 236 144 62 7 Metformin 342 319 278 197 Q2 16
D Myocardial Infarction H Death from Any Cause
1.0 1.0—
o | P=0.005 = | P=0.002
=
] _ o | _
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MNo. at Risk No. at Risk
Conventional therapy 411 360 311 213 95 4 Conventional therapy 411 387 345 246 116 7
Metformin 342 317 274 214 106 16 Metformin 342 328 296 239 124 11




Glucose Lowering Drugs & Outcomes

Meglitinides .
TZDs

Insulin




ORIGIN: Primary & Secondary
Outcomes & their Components

1t Coprimary
2"d Coprimary

Microvascular
Death

Ml
Stroke

CV Death
CHF Hospital
Revascularized

HR (95% CI)

P

1.02 (0.94, 1.11)
1.04 (0.97, 1.11)

0.97 (0.90, 1.05)
0.98 (0.90, 1.08)

1.02 (0.88, 1.19)
1.03 (0.89, 1.21)

1.00 (0.89, 1.13)
0.90 (0.77, 1.05)
1.06 (0.96, 1.16)

. 0.5
Favors Insulin <€

0.63
0.27

0.43
0.70

0.75
0.69

0.98
0.16
0.24

Insulin
/100 py

Standard
/100 py

HR

2.94
5.52

3.87
2.57

0.93
0.91

1.57
0.85
2.69

2.85
5.28

3.99
2.60

0.90
0.88

1.55
0.95
2.52

> Favors Standard




Additional Outcomes

Angina
Unstable
New angina
Worsening

Amputation

CV Hosp

Non-CV Hosp

Any Cancer
Cancer Death

HR (95% CI)

Insulin
/100 py

0.95 (0.85, 1.05)
0.91 (0.76, 1.08)
0.72 (0.56, 0.93)
1.02 (0.89, 1.16)
0.89 (0.60, 1.31)
1.00 (0.95, 1.07)
0.99 (0.94, 1.05)

1.00 (0.88, 1.13)
0.94 (0.77, 1.15)

Standard
/100 py

2.07
0.66
0.27
1.29
0.13
6.98
7.90
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0.54




Carotid IMT* in ORIGIN: N=1091
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Lonn et al. Diabetes Care 2013 *Mean max of 12 carotid segments



Glucose Lowering Drugs & Outcomes

e Acarbose




Glucose Lowering Drugs & Outcomes

 GLP-1 analogs
 DPP4 inhibitors




CV Effects of GLP -1

 GLP-1 receptors are widely expressed in the heart

* In LV dysfunction post MI, GLP-1 infusion may
Increase EF & reduce mortality (1-2 studies)

 GLP-1 & its analogs
— Increases insulin secretion & reduces FFA
— reduces glucagon
— modestly lowers BP
— reduces weight
— Improves endothelial function




Meta-analysis Small DPP4i Trials

Monami et al. Curr Med Res Op 2011

Major Cardiovascular Events

Study name

Pratley 2009 (a) (1)
MNauck 2009 (4)
CWvV181—038 (8)
Hollander 2010 (10)
DefFronzo 2009 (11)
Jadzinsky 2009 (12)
NCTO0698932 (13)
Chacra 2009 (14)
Goke 2010 (15)
NCTOO305604 (13)
NCTO1028391 (13)
Yoon 2011 (18)
Visboll 2010 (19)
Charbonnel 2006 (20)
Aschner 2006 (21)
Raz 2008 (22)

Raz 2006 (23)
NCTO00482729 (13)

OR = 0.69 (95%CI 0.53, 0.90)

Schweizer 2009 (40)
Schweizer 2007 (41)
Pan 2008 (42)

Filozof 2010 (45)
Ferrannini 2009 (46)

Owverall

Rosenstock 2007 (a) (44)

Statistics for each study

Lower
limit
0,161
0,003
0,027
0,118
0,039
0,198
0,449
0,162
0,286
0,014
0,012
0,009
0,140
0,213
0,114
0,013
0,198
0,251

Upper
limit
49,496
1,879
0,999
1,931
23,562
1,523
36,406
1,590
2,578
8,359
7.643
4. 122
2,492
2,731
1,158
8,029
63,368
2,723

Overall

0,340
0,090
0,034
0,407
0,266
0,528

Z-\Value

Q710

0,376
0,000
2173
0,573
—1,706
—2.747

p-Value

0,478
0,115
0,050
0,300
0,978
0,250
0,213
0,245
0,787
0,506
0,473
0,295
0,473
0,678
0,087
0,491
0,390
0,754

MH odds ratio and 95% CI

0.01

5%
S —
-
—_—
=
=
—_—
=
<=
-
T
0.1 1 10 100

Better DPP-4i Better not-exposed group




Meta-analysis Small Saxa Trials
Sciricca et al. AM Heart J 2011; 818 (n=41 MACE)
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Saxagliptin: T2DM & CV Risk

SAVOR-TIMI 53 study NEJM 2013

« N =16,492 men & women with CVD or risk factors
o Saxagliptin 5 mg/d or placebo (2.5 mg/d if eGFR < 50)
e Median F/U = 2.1 yrs

19 Outcome: CV Death, M, Isch.Stroke 20 Outcome: 1 %or hosp UA, CHF, revasc

A Primary End Point B Secondary End Point

Hazard ratio, 1.00 {95% Cl, 0.89-1.12) 2-yr Kaplan—Meier rate: o
P=0.001 for noninferiority 7 Saxagliptin, 12.8% Saxagliptin
P=0.99 for superiority _| Placebo, 12.4%
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2-yr Kaplan—Meier rate: Saxagliptin
Saxagliptin, 7.3%
Placeba, 7.2%

ot
=
1

Placebo

Hazard ratio, 1.02 (95% Cl, 0.94-1.11)
P<0.001 for noninferiority
P=0.66 for superiority

Placebo

Patients with End Point (%6)
Patients with End Point (%)

T T T T T
360 340 20 360 540
Days Days

MNeo. at Risk No. at Risk
Placebo 7761 7267 Placebo 6926 4602
Saxagliptin 7336 7313 Saxagliptin 6963 4660




SAVOR: Other Outcomes

NEJM 2013

Primary efficacy endpoint*
Secondary efficacy endpointt
Death from any cause

Death from CV causes (1)

Myocardial infarction (2)

Ischemic stroke (3)

Hospitalization for:

Unst Haa={4
Heart failure (5)

Coronary revascutarizatiomtc)

I |
0) 0.5
. Hazard ratio
*Composite of 1, 2 and 3 (95% CI)

tComposite of 1-6




Alogliptin: T2DM + MI or UA

EXAMINE study NEJM 2013

« N =5380 men & women with ACS 15-90 d before rand
« Alogliptin 25 mg/d or placebo (12.5 mg/d if eGFR 30-60; 6.25 if < 30)
e Median F/U =1.5yrs

19 Outcome: CV Death, MI, Stroke Death from CV causes

"| Hazard ratio, 0.96 {upper boundary of the

one-sided repeated Cl, 1.16) Hazard ratio, 0.85 (95% Cl, 0.66—1.10)

Placebo _,—

—

Alogliptin

Placebo ., —ccu=zer
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Cumulative Incidence of Death
from Cardiovascular Causes (%)

Meonths

No. at Risk No. at Risk
Placebo 2679 2299 1891 1375 Placebo 2679 2384 1996 1477
Alogliptin 2701 2316 1399 1394 Alogliptin 2701 2402 2023 1504

MI = myocardial infarction; UA = unstable angina



Meta-analysis Small GLP1a Trials
Monami et al. Exp Diab Res 2011

Study name Statistics for each study MH odds ratio and 95% CI
MH odds Lower Upper
ratio limit limit Z value P value
Nauck et al. [31] 1.833 0.667 5.036 1.176 .24 sl
Heine et al. [34] 1.588 0.376 6.713 0.629 529 —
Russell-Jones# et al. [44] 2.555 0.4911 3.304 1.114 265 =
NCT00360334 et al. [33] 0.983 0.136 7.096  —0.017 986 #
Diamant et al. [36] 3 0.122 74.023 0.672 502
NCT00393718 et al. [33] 0.652 0.144 2.954 —0.556 579 — &
Pratley et al. [50] 0.244 0.022 2.704 —1.15 25
Nauck# et al. [47] 0.497 0.099 2.492 —0.85 396 u
NCT00614120 et al. [33] 0.494 0.082 2.976 —0.769 442 =
Garber et al. [49] 0.496 0.069 3.542 —0.699 484 =
Davis et al. [37 1 523 0.059 10 477 0.253 8 w

GLPla vs. Placebo ﬂi
OR = 0.46 (95%CI 0.26, 0.83) ;

ES

Nauck et al. |4/ 2017 30.009 s
Zinman et al. [45] 1.485 0.06 36.644 0.242 809
Bergenstal et al. [39] 0.145 0.007 2.823 —1.275 202 i ~
Marre# et al. [46] 2.35 0.121 45.668 0.564 7 -
Bergenstal et al. [39]# 0.344 0.014 8.500 —0.652 514 =
Versus placebo (overall) 0.459 0.255 0.826  —2.599 .009
Overall 0.737 0.501 1.083 —1.552 d21 =

0.01 0.1 1 L0 100

Fav ours GLP-1RA  Fav ours comparator




Glucose Lowering Drugs & Outcomes

e SGLT-2 inhibitors

Other drugs
— Colesavalam
— Bromocriptine
— Pramlintide




What about Lifestyle Therapies?

 |n people with diabetes?




Look AHEAD Multicenter RCT
(Look for Action for Health in Diabetes)

« 5145 overweight/obese individuals with type 2 DM

 59.5% female; mean age 58.7 years

e Interventions: usual care + either

— Intensive lifestyle intervention (ILI) OR

Estimated Mean (kg)

P<0.001

Main effect, -4 (95% Cl, -5 to -3)

T T
5 6

Year

NEJM 2013: 145

B Physical Fitness

o
T

(%
[
1

RS

N Control
Main effect, 0.6 (95% Cl, 0.5 to 0.8)
: /|; P<0.001
. T

T T T T T T T T T
1 2 3 4 5 6 7 8 9 10

Estimated Mean (MET)

Year




Look AHEAD Multicenter RCT
(Look for Action for Health in Diabetes)
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NEJM 2013: 145



What about Lifestyle Therapies?

 |n people with diabetes?

* To prevent diabetes?




20 Yr Risk of Severe Retinopathy

Laser, Blindness or Proliferative Retinopathy
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Da Qing Trial. Diabetologia 2011; 54:300



Ongoing Large CV Outcomes Trials
of Anti-diabetic Agents

Class Participants Drugs

sitagliptin, linagliptin,

DPPA4i Diabetes N
omarigliptin

lixisenatide, liraglutide,
Diabetes exenatide (extended)
dulaglutide, semaglutide

canagliflozin, empagliflozin,

SGLT2i Diabetes P
dapagliflozin

AGI IGT acarbose

TZD Insulin Resistant pioglitazone

Gerstein HC, Circulation 2013; 128(8):777-9




Summary of the Best Evidence

 Intensive glucose lowering in new type 2 DM
reduces long-term risk of CVD & mortality

 Intensive glucose lowering in advanced type 2 DM
has modest CVD benefits but ACCORD noted a
mortality risk after 3.5 yrs

o 2 commonly used strategies to lower glucose
(insulin sensitization vs. provision) have similar
effects on CVD




Summary of the Best Evidence

 Metformin may have a mortality benefit

 Lifestyle approaches may not be better than drugs
e Several ongoing studies are testing novel strategies
* This research is crucial because....

We are always certain how to treat our patients...
when we have no data




Final Word — Applying the Evidence

The Evidence shows what does & does not work to reduce
serious outcomes in the “average patient”
little judgment is required to interpret

The specific patient in front of you is not the “average patient”
much judgment is required to assess

Clinical decisions for that patient are best based on
that is by the best evidence

Evidence without the judgment 2
Judgment without the evidence -2

Both evidence and judgment -2
© HCG 2014




