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Summary

People with diabetes take a lot of
medication
« Compliance and Side Effects

Most die from CVD

Everyone Is not created equal
 Calculate individual CVD risk

Primary vs Secondary Prevention

If you decide to treat — GO HARD!



Summary

Welight and Exercise
Stop Smoking

Glucose control
— Legacy effect — Treat early
— Avoid hypoglycaemia

Blood Pressure
— Aim 130/80mmHg
— But not too low

* Lipids
— Statin first line

— Primary vs Secondary —
consider your target

* Maybe Fibrate if TG v
high
» Maybe Ezetimibe or
Nicotinic acid
* Aspirin
— Yes for secondary
prevention

— Probably not for primary
unless high risk



MORTALITY FROM CORONARY HEART DISEASE IN SUBJECTS WITH TYPE 2
DIABETES AND IN NONDIABETIC SUBJECTS WITH AND WITHOUT PRIOR
MYOCARDIAL INFARCTION

STeven M. Harrner, M.D., Sepro LedTo, M.D., Tararnm Ronnemaa, M.D., KaLevi Pydracs, M.D.,
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Diabetes alone
(No. of M/
No. of subjects)

Prior Ml alone
(No. of MI/
No. of subjects)

Odds ratio
(95% CI)

Odds ratio
(95% CI)

Lee et al.
Evans et al.
Haffner et al.
Hu FB et al.
Lotufo et al.
Eberly et al.
Hu G et al.
Cho et al.

Wannamathee et al.

Natarajan et al.
Vaccaro et al.
Pajunen et al.
Natarajan et al.

Total

141/1460
113/1155
180/890
161/3705
89/2317
1711122
159/962
113/1285
36/202
35/178

1087/4809

191/525
1271462

2603/19072

59/283
274/1347

13/69
61/1302
445/5906
177/658
373/1308
364/2038
140/517
92/300
1468/4625
254/559
2071594

3927/19506

0.41 (0.30 to 0.57)
0.42 (0.33 to 0.54)
1.09 (0.58 to 2.04)
0.92 (0.68 to 1.25)
0.49 (0.39 to 0.62)
0.49 (0.39 to 0.62)
0.50 (0.40 to 0.61)
0.44 (0.35 to 0.55)
0.58 (0.58 to 0.59)
0.55 (0.36 to 0.86)
0.61 (0.56 to 0.67)
0.69 (0.54 to 0.88)
0.71 (0.54 to 0.92)

0.56 (0.53 to 0.60)

-
-

Favours diabeles as
not a CHD risk equivalent

Favours diabetes as
a CHD risk equivalent

Random effects model
Fixed effects model
Test for heterogeneity

odds ratio = 0.56 (0.53, 0.60)
odds ratio = 0.56 (0.53, 0.60)
12=75.0%

Bulugahapitiya U. Diabetic Med 2009:26;142-148




All Things Are Not Created Equal







* Mrs T 39yr B . Mr T 63yr
_ Type 2 diabetes 11 years
_ BMI 36 kg/m?

— Smoker

— Type 2 diabetes 4 years
— BMI 29 kg/m?

— BP 132/76 mmHg
— BP 148/84 mmHg

— TC 4.8 mmol/l
— TC 4.9 mmol/l — TG 0.9 mmol/l
— TG 2.3 mmol/l — HDL 1.4 mmol/L
— HDL 0.8 mmol/l

— LDL 2.8 mmol/L
— LDL 2.8 mmol/L

— UACR 1.8
— UACR 4.5
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Targets for CVD Risk Factors for
Patients with Diabetes

Approach to setting treatment targets

» Sefting treatment targets is an important component of diabetes
management for all patients

» Targets given for specific parameters are based on best available
evidence but should be appropriate for the individual patient

Treatment targets

Treatment fargets to address risk factors:
* should De appr

* glycaemic control target: HbATc 50-55 mmeol/mal

or as individually agreed

* blood pressure target: <130/80 mm Hg. Evidence suggests

BP target <120 mm Hg may be harmful. Care should be taken

to estimate likely treatment response for patients when BP approaches

the target of <130 mm Hg

NZ Primary Care Guidelines 2012



Optimal levels (targets) for people with known cardiovascular
disease, or cardiovascular risk >15% or diabetes

- Known cardiovascular disease or
cardiovascular risk >15% or dicbetes*
Total ¢ rol <4.0 mmol/L
LDL cholesters =2.0 mmol/L
21.0 mmol/L

Blood pressure

]

HoAlc H0-5!

Smoking cessation

5 ng '

NZ Primary Care Guidelines 2012



Current

| * Baseline BMI vs
Mortality

* 57 Prospective
studies

Al °© 894 576 Individuals
« Mean age 46 yrs
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Collaboration. Lancet 2009

Other (not shown) 15065 49960 80153 70322 33601 20480 4870

Never 23120 6 373, 1083




Glucose Control



NZ Cohort Study (Get Checked) adjusted
hazard ratio for CV events by HbAlc.

e N=48 444
* Nn=5667 first events

* Median follow up
2.4yrs

Elley CR. Diabetic Med 2008.
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UKPDS Glucose Control Study

Summary

12% for any diabetes related endpoint (p=0.029)

Q6% for myocardial infarction (p=0.052) >

25% for microvascular endpoints (p=0.0099)
24% for cataract extraction (p=0.046)

21% for retinopathy at twelve years (p=0.015)
33% for albuminuria at twelve years (p=0.000054)



Legacy Effect of Earlier Glucose Control

After median 8.5 years post-trial follow-up

Aggregate Endpoint 1997 2007

Any diabetes related endpoint RRR: 12% 9%
P: 0.029 0.040

Microvascular disease RRR: 25% 24%
P-_(0.0099 0.001
Myocardial infarction RRR: 16%  15%
S P 0.052 0.014 -~
All-cause mortality RRR: 6% 13%

P. 0.44 0.007

RRR = Relative Risk Reduction, P = Log Rank



Recent Trials of Glycaemic
Control

» Advance, Accord
» 10 year post diagnosis, middle age

» Despite intensive HBA1c management
have failed to show CVD benefit



ACCORD Study

The Action to Control Cardiovascular Risk Iin

Diabetes Study Group
« N=10,000
— 1/3 already on insulin
— 1/3 prevalent CVD events
— Mean Age 62
— Diabetes for 10 years
— HbA1c 8.3

Strategy of (ultra) intensive glycaemic
control aiming for HbAlc 6 (achieved 6.3)



ACCORD Study

Standard

Intensive

2
4588

4585 3165 706

The mean difference during the trial was 1.1%




Accord June 2008

Primary Outcome: First occurrence of nonfatal Ml, stroke
or death from Cardiovascular cause

A Primary Outcome

352 vs 371
events

HR 0.9 (0.78-
1.04, p=0.16)

Standard therapy
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Accord Study

Primary and Secondary Outcomes

Primary 352 (6.86) 371 (7.23) | 0.90(0.78-1.04) | 0.16
Secondary
- Mortality 257 (5.01) 203 (3.96) | 1.22(1.01-1.46) | 0.04 »
Nonfatal Ml 186 (3.63) 235 (4.59) | 0.76 (0.62-0.92) | 0.004
Nonfatal Stroke 67 (1.31) 61 (1.19) | 1.06(0.75-1.50) | 0.74
CVD Death 135 (2.63) 94 (1.83) | 1.35(1.04-1.76) | 0.02
CHF 152 (2.96) 124 (2.42) |1.18(0.93-1.49) | 0.17




Incidence of Hypoglycaemia
(first event) per Year
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Major Targeted Sites of Oral Drug Classes

Pancreas

' rm’-u'af lrlJllllrl ‘

Sulfonylureas

_ GLP-1 mimetics Muscle
Liver . and fat
DPP-4 inhibitors

T . | GlucOse level By

overproduction

TZDs
Biguanides

Biguanides
TZDs
GLP-1 mimetics

DPP-4 inhibitors

a-Glucosidase
inhibitors

Biguanides

DPP-4=dipeptidyl peptidase 4; TZDs=thiazolidinediones.
Buse JB et al. In: Williams Textbook of Endocrinology. 10th ed. Philadelphia: WB Saunders; 2003:1427-1483; DeFronzo RA. Ann Intern Med.
1999;131:281-303; Inzucchi SE. JAMA 2002;287:360-372; Porte D et al. Clin Invest Med. 1995;18:247—-254.



Type 2 Diabetes Algorithm

Metformin

No hypos
Oral ageRtt weight gain, heart
Good evfdené@ilure, fractures. Oral agent Weight neutral Weight loss
But weight gain, ?IHD risk No hypos Oral agent No hypos
hypos_\ But Gl side effects No hypos But Injectable

NER ¥/ a
SU Glitazone | Acarbose | Sitagliptin Exenetide




Blood Pressure



i Fatal and non-fatal myocardial infarction Fatal and non-fatal stroke

P=l.000H P<0.00H
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ACCORD BP trial
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Figure 1. Mean Systolic Blood-Pressure Levels at Each Study Visit.
I bars indicate 95% confidence intervals.




A Primary Outcome
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Figure 2. Kaplan—Meier Analyses of Selected Outcomes.

Shown are the proportions of patients with events for the primary composite cutcome [Panel &) and for the individual components

of the primary outcome (Panels B, C, and O¥). The insets show close-up versions of the graphs in each pansal.




Lipids



Dyslipidaemia in Diabetes
* Typical dyslipidaemia in type 2 diabetes
— Elevated Triglycerides

— Suppressed HDL cholesterol

— Total and LDL cholesterol more variable

* SO0 TREAT THE TG AND HDL



Initeractio

FIELD Study

* Fenofibrate vs Placebo
« N=9795 age 50-75yrs
— 2131 pre CVD
— 7664 no CVD

« Not on a statin

— (17% placebo and 8%
fibrate group started)

* Primary Outcome Death
or nonfatal Ml

— RR 0.89 (0.75-1.05)

fib

Total CV events. Death, Ml, Stroke,
Revascularisation Lancet 2005: 366;1849-61



FIELD Study
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Statins In Diabetes

« Secondary Prevention

—Yes — Go for it!

* Let the cardiologist zealots drive your LDL
down!

* Primary Prevention
— Yes — Maybe
* Listen to your heart (and your Endocrinologist)



CARDS Study

* Primary prevention study

— But ! Retinopathy, albuminuria,
smoking or hypertension

« 2838 patients 40-75yrs with
diabetes

e Atorvastatin vs Placebo

« LDL<4.14
 TG<6.7/8

Colhoun H. Lancet 2004: 364:685



CARDS study
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Statins In Diabetes

* Primary |
prevention studies

Sy RElrhe dsk reduction ()

Large Subgroups with
. Diabetes

— ALLHAT
* Pravastatin

NS reduction in death or
MI

— HPS
* Simvastatin

il-:hljliltutn11:'|:r:|.u:-:1:l:nt::h|r therapy for primary prewention of coronary heart disease in patsents N Slg I'egUCthn bOth 10
and 2

— ASCOT

» Atorvastatin
« NS




LDL
How Low Do You Go?
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Add on to Statins

 Fibrates
* Maybe if TG high

* Ezetimibe
« Maybe if LDL still high

— Lowers LDL well in combination
— No outcome data

* Nicotinic Acid

« Maybe if LDL high and HDL low
— No outcome data



IMPROVE-IT Study

Patients stabilized post-ACS < 10 days
LDL-C =125 mg/dL (or =100 mg/dL if prior statin)

Double-blind _ N~18,000 . Bosaline charaderisfics of the tirst 10,00
ASA + Standard Medical Therapy =nroliea
yed ican [il":El'ip.-in‘l“& ramge]) in years

A i

. : N Ezetimibe/ e (%
Simvastatin 40 mg Simvastatin 10/40 mg* E:_';',:j'l!_.h Il

*uptitrated [ Acule evend

to 80 mg if STEM 5|
Follow-up visit day 30, every 4 months LDL-C>79) MNsI EM (4

Duration: Minimum 2 1/2 year follow-up (5250 events)

I Irn';'.':-du =;|;I-" IE! . ) 119

104 (B, 114

Bl | &8,

Primary Endpoint: CV Death, MI, Hospital Admission for UA,
Revascularization (>30 days after randomization), or Stroke




The Whole Package

'''''''
II-"; 5 |'I|'.|':I

“Control my diet, control my life style, control my
carbs... What are you, some kind of freak?”

£ 2004 Diabetes Health



Steno-2 Post Trial: Mortality of any cause

Cumulative incidence of death (%)

11 12 13

Numbers at risk
Conventional 80 80 77 69 63 51 43 30

Intensive 80 /8 75 72 65 62 57 39

Gaede et al. NEJM 2008



Steno-2 Post Trial: Any CVD events

Cumulative incidence of patients with a major CVD event during follow-up

70
60
50
40
30
20
10

_f-

o 1 2 3 4 5 6 7 8 9 10 11 12 13

Cumulative incidence of CVD events (%)

Numbers at risk

Conventional 80 70 60 46 38 29 25 14
Intensive 80 72 65 61 56 50 47 31

Gaede et al. NEJM 2008



Steno 2

Number of microalbuminuric patients with type 2
diabetes needed to treat for 13 years to prevent one...

Death 5 patients
Cardiovascular death 8 patients
Major cardiovascular event 3 patients
Progression to nephropathy 5 patients
BIEWS]S 16 patients
Laser treatment 7 patients

(from Gaede et al 2008 Steno 2, 13 year study)



Spot the leference




Summary

People with diabetes take a lot of
medication
« Compliance and Side Effects

Most die from CVD

Everyone Is not created equal
 Calculate individual CVD risk

Primary vs Secondary Prevention

If you decide to treat — GO HARD!



Summary

Welight and Exercise
Stop Smoking

Glucose control
— Legacy effect — Treat early
— Avoid hypoglycaemia

Blood Pressure
— Aim 130/80mmHg
— But not too low

* Lipids
— Statin first line

— Primary vs Secondary —
consider your target

* Maybe Fibrate if TG v
high
» Maybe Ezetimibe or
Nicotinic acid
* Aspirin
— Yes for secondary
prevention

— Probably not for primary
unless high risk






UKPDS: Improving HbA,. Control
Reduced Diabetes-Related Complications

Relative Risk
N=3642

EVERY 1% REDUCED RISK
reduction in HbA,, (P<0.0001)

Diabetes-
related
deaths

Myocardial
infarctions

Microvascular
complications

Amputations or deaths
from peripheral
vascular disorders

UKPDF=United Kingdom Prospective Diabetes Study.
Data adjusted for age, sex, and ethnic group, expressed for white men aged 50-54 years at diagnosis and with mean duration of diabetes of 10 years. 14
Stratton IM et al. UKPDS 35. BMJ 2000;321:405-412.



Management Goals for
Diabetes

NZ Guidelines Group: Dec 2002

* Glycaemic control
« HbAlc 6.5-7.5%

 Blood Pressure
. <130/80 (125/75)

 Lipids
« TC<4.0mmol/L (LDL<2.0, HDL>1.0)
e TG<1.7mmol/L




MORTALITY FROM CORONARY HEART DISEASE IN SUBJECTS WITH TYTPE 2
DIABETES AND IN NONDIABETIC SUBJECTS WITH AND WITHOUT PRIOR
MYOCARDIAL INFARCTION

Steven M. Harrner, M.D., Serro Lento, M.D., Taran Ronnemaa, M.D., KaLevi Pyorals, M.D.,
anD Markku Lasaxso, M.D.
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Figure 1. Kaplan—Meier Estimates of the Probability of Death from Coronary Heart Disease in 1059 Sub-
jects with Type 2 Diabetes and 1378 Nondiabetic Subjects with and without Prior Myocardial Infarction.

MI denotes myocardial infarction. I bars indicate 95 percent confidence intervals.




Less than 50% of Adults With Type 2
Diabetes Have Achieved HbA,.Goals

US Population
B NHANES Il (1988-1994) (n=1204)

60 A B NHANES 1999-2000 (n=370)

50 - 48.2

Adults, %

HDbA,. level Blood pressure Total cholesterol Achieved all 3
<7% <130/80 mmHg <200 mg/dI treatment goals

CV Risk Factors

NHANES=National Health and Nutrition Examination Survey of a US population. 13

Adapted from Saydah SH et al. JAMA. 2004;291:335-342.



Antihyperglycemic Agents in Type 2 Diabetes

Diabetes
Dosing Comorbidity
(times/day) | Contraindication

S

Al1C | Severe [Weight| CVD Risk
Class Reductio | Hypo- | Chang Factor
n glycemia| e Improvement

Metformin Kidney, liver

NPH, Glargine, Detemir

R, Lispro, Aspart,
Glulisine

Glipizide ER, Glimepiride

Pioglitazone CHEF, liver

Repaglinide

Nateglinide

Acarbose, Miglitol

Pramlintide 3, Injected

Exenatide 2, Injected

Sitaghkptiomsaxasiiptinet al. DiBbbtes@de
0.

yclose H U/Z010. VICIOZa PI. U ,
Colesevelam ~0.5 Severe TG’s



Risks vs
Benefits of
Glucose

Lowering
therapy
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Bergenstal R et al. Am J Med 2010;123:374




@) e JAMA Network

Intimal medial thickness Left ventricular mass index

[_] Decrease (improved)
B No change
B Increase (worsened)

| | I
Standard Treatment

Aggressive Treatment Standard Treatment Aggressive Treatment

(n=230) (n=224) (h=200) (n=202)
Figure Legend:
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@
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Patients, %

For intimal medial thickness, n = 454; P value < .001. For left ventricular mass index, n = 402; P value = .17. The “no change”

category was defined as = 0.01 mm for intimal medial thickness or = 0.05 gm/m?27 for left ventricular mass index. P is for trend by
each treatment group for intimal medial thickness and left ventricular mass index.

Date of download: 6/7/2012 Copyngh_t © 2017 %\_\mencan Medlcal
Association. All rights reserved.
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Incidence rates of Ml and microvascular
endpoints by mean HbA,.: UKPDS
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Updated mean HbA,, (%)
Error bars = 95% CI

Study population: white, Asian Indian, and Afro-Caribbean UKPDS patients (n = 4,585)
Adjusted for age, sex, and ethnic group



Lee et al.
Haffner et al.
Hu FB et al.
Lotufo et al.

Hu G et al.
Cho et al.
Wannamathee et al.
Natarajan et al.
Vaccaro et al.
Pajunen et al.
Natarajan et al.
Evans et al.

Total

Diabetes alone
(No. of MI/
No. of subjects)

141/1460
180/890
161/3705
89/2317
159/962
113/1285
36/202
35/178
1087/4809
191/525
1271462
113/1155

2432/17950

Prior Ml alone
(No. of MI/
No. of subjects)

59/283
13/69

Odds ratio

(95% Cl)

61/1302

445/5906

373/1308

364/2038

140/517

92/300
1468/4625

254/559 ——
207/594 —i—
274/1347 -

<>

3750/18848

-
-

Odds ratio
(95% CI)

41 (0.30 to 0.57)
09 (0.58 to 2.04)
0 92 (0.68 to 1.25)
0.49 (0.39 to 0.62)
0.50 (0.40 to 0.61)
0.44 (0.35 to 0.55)
0.58 (0.58 to 0.59)
0.55 (0.36 to 0.86)
0.61 (0.56 to 0.67)
0.69 (0.54 to 0.88)
0.71 (0.54 to 0.92)
0.42 (0.33 to 0.54)

0.57 (0.54 to 0.61)

2004
1998
2001

2001

2005
2002
2004
2003
2004

2005
2005
2002

Favours diabetes as
not a CHD risk equivalent

Favours diabetes as
a CHD risk equivalent

Random effects model
Fixed effects model
Test for heterogeneity

odds ratio = 0.57 (0.54, 0.61)
odds ratio = 0.57 (0.53, 0.60)
12=74.2%
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