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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 

• Weight 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 
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 Haffner S. NEJM 1998:339;229-34 
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All Things Are Not Created Equal 





All Things Are Not Created Equal 

• Mrs T 39yr  

 
– Type 2 diabetes 11 years 

– BMI 36 kg/m2 

– Smoker 

 

– BP 148/84 mmHg 

 

– TC 4.9 mmol/l 

– TG 2.3 mmol/l 

– HDL 0.8 mmol/l 

– LDL 2.8 mmol/L 

 

– UACR 4.5 

• Mr T 63yr 

 
– Type 2 diabetes 4 years 

– BMI 29 kg/m2 

 

– BP 132/76 mmHg 

 

– TC 4.8 mmol/l 

– TG 0.9 mmol/l 

– HDL 1.4 mmol/L 

– LDL 2.8 mmol/L 

 

– UACR 1.8 





Targets for CVD Risk Factors for 

Patients with Diabetes 

 NZ Primary Care Guidelines 2012 



 NZ Primary Care Guidelines 2012 



Smoking 

• Baseline BMI vs 

Mortality 

• 57 Prospective 

studies  

• 894 576 individuals 

• Mean age 46 yrs 

 

 

Prospective Studies 

Collaboration.  Lancet 2009 

373;1083 



Glucose Control 

 



NZ Cohort Study (Get Checked) adjusted 

hazard ratio for CV events by HbA1c.  

• n= 48 444 

• n= 5667 first events 

• Median follow up 

2.4yrs 

 

Elley CR. Diabetic Med 2008.  

HR 1.08 (1.06 – 1.10) per 1% HbA1c  



UKPDS  
HbA1c  

cross-sectional, median values 
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UKPDS Glucose Control Study  

Summary 

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

16% 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) 



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% 

  P:  0.052 0.014 

All-cause mortality RRR: 6% 13% 

  P:  0.44 0.007 

RRR = Relative Risk Reduction, P = Log Rank 

Legacy Effect of Earlier Glucose Control 



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 in 

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 HbA1c 6 (achieved 6.3) 



The mean difference during the trial was 1.1% 

ACCORD Study 



Accord June 2008 
Primary Outcome: First occurrence of nonfatal MI, stroke 

or death from Cardiovascular cause 

352 vs 371 

events 

HR 0.9 (0.78-

1.04, p=0.16) 



Accord Study 
Primary and Secondary Outcomes 

 Intensive 

N (%) 

Standard 

N (%) HR (95% CI) P 

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 MI 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 
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Major Targeted Sites of Oral Drug Classes  

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.  

DPP-4=dipeptidyl peptidase 4; TZDs=thiazolidinediones. 

Glucose  

absorption 

Hepatic glucose 

overproduction 

Impaired insulin 

secretion 

Insulin 

resistance 

Pancreas 

↓Glucose level 

Muscle  

and fat Liver 

Biguanides 

TZDs Biguanides 

Sulfonylureas 

GLP-1 mimetics 

TZDs 

α-Glucosidase  

inhibitors 

Gut 

DPP-4 inhibitors 

DPP-4 inhibitors 

Biguanides 

15 

GLP-1 mimetics 



Type 2 Diabetes Algorithm 
Diet and Lifestyle 

Metformin 

Exenetide Sitagliptin Glitazone SU Acarbose 

Insulin 

Weight loss 

No hypos 

But Injectable 

Weight neutral 

Oral agent 

No hypos 

Oral agent 

No hypos 

But GI side effects 

No hypos 

But weight gain, heart 

failure, fractures. 

?IHD risk 

Oral agent 

Good evidence 

But weight gain, 

hypos 



Blood Pressure 

 



UKPDS 



ACCORD BP trial 





Lipids 

 



Dyslipidaemia in Diabetes 

• Typical dyslipidaemia in type 2 diabetes 

– Elevated Triglycerides 

– Suppressed HDL cholesterol 

 

– Total and LDL cholesterol more variable 

 

• So TREAT THE TG AND HDL 



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 MI 
– RR 0.89 (0.75-1.05) 

 

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

Revascularisation 



FIELD Study 

 



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 

• Atorvastatin vs Placebo 

 

• LDL<4.14 

• TG<6.78 

Colhoun H.  Lancet 2004: 364;685 



CARDS study 

Colhoun H.  Lancet 2004: 364;685 



Statins in Diabetes 

• Primary 
prevention studies 

  

 Large Subgroups with 
Diabetes 

 
– ALLHAT 

• Pravastatin  

• NS reduction in death or 
MI 

– HPS 
• Simvastatin 

• Sig reduction both 1° 
and 2° 

– ASCOT 
• Atorvastatin 

• NS 



LDL   

How Low Do You Go? 

Primary Prevention Trials Secondary Prevention Trials 



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 



The Whole Package 
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Gaede et al.  NEJM 2008 



Steno-2 Post Trial: Any CVD events  
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7 patients Laser treatment 

16 patients Dialysis  

5 patients Progression to nephropathy 

3 patients Major cardiovascular event 

8 patients Cardiovascular death 

5 patients Death  

Number of microalbuminuric patients with type 2 

diabetes needed to treat for 13 years to prevent one...  

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

Steno 2 



Spot the Difference 



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 

• Weight 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 HbA1c Control  

Reduced Diabetes-Related Complications 

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.  

Stratton IM et al. UKPDS 35. BMJ 2000;321:405–412. 

EVERY 1%  

reduction in HbA1c 

REDUCED RISK 

(P<0.0001) 

1% 

Diabetes- 

related  

deaths 

Myocardial 

infarctions 

Microvascular 

complications 

Amputations or deaths 

from peripheral 

vascular disorders 

Relative Risk 
N=3642 

14 



Management Goals for 

Diabetes 

• Glycaemic control 
• HbA1c   6.5 - 7.5% 

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

• Lipids 
• TC<4.0mmol/L (LDL<2.0, HDL>1.0) 

• TG<1.7mmol/L 

NZ Guidelines Group: Dec 2002 





Less than 50% of Adults With Type 2 

Diabetes Have Achieved HbA1cGoals 

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

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

  HbA1c level 

<7% 

Blood pressure  

<130/80 mmHg 

  Total cholesterol 

 <200 mg/dl 

Achieved all 3 

treatment goals 
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NHANES III (1988–1994) (n=1204) 

NHANES 1999–2000 (n=370) 

US Population 
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Class 

A1C 

Reductio

n 

Severe  

Hypo- 

glycemia 

Weight 

Chang

e 

CVD Risk 

Factor 

Improvement 

Dosing 

(times/day) 

Diabetes 

Comorbidity 

Contraindication

s 

Metformin 1.5 No Neutral Minimal 1-2 Kidney, liver 

NPH, Glargine, Detemir 1.5 - 2.5 Yes Gain TG 
1-2, 
Injected 

None 

R, Lispro, Aspart, 
Glulisine 

1.5 - 2.5 Yes Gain TG 
1-4, 
Injected 

None 

Glipizide ER, Glimepiride 1.5 Yes Gain None 1 None 

Pioglitazone 0.5 - 1.4 No Gain Lipids, BP 1 CHF, liver 

Repaglinide 1 - 1.5 Yes Gain None 3 None 

Nateglinide 0.5 - 0.8 Rare Gain None 3 None 

Acarbose, Miglitol 0.5 - 0.8 No Neutral Minimal 3 None 

Pramlintide 0.5 – 0.9 No Loss 
w/ weight 

loss 
3, Injected None 

Exenatide 0.5 - 1.0 No Loss 
w/ weight 

loss 
2, Injected Kidney 

Sitagliptin, saxagliptin 0.6 - 0.8 No Neutral Minimal 1 None 

Colesevelam ~0.5 No Neutral LDL 1-2 Severe TG’s 

Liraglutide ~1.5 No Loss BP, lipids 1, injected None 

SGLT-2 inhibitors 0.5-1.0 No Loss BP 1 ?? 

Adapted from: Nathan DM, et al. Diabetes Care. 2009; 32:193-203.  ADA. Diabetes Care. 2010;33:S11-S61.  WelChol PI. 1/2008.  

Cycloset PI. 10/2010.  Victoza PI.  1/2010.  

Antihyperglycemic Agents in Type 2 Diabetes 



Risks vs 

Benefits of 

Glucose 

Lowering 

therapy 

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



Date of download:  6/7/2012 
Copyright © 2012 American Medical 

Association. All rights reserved. 

From: Effect of Lower Targets for Blood Pressure and LDL Cholesterol on Atherosclerosis in Diabetes: Title and 

subTitle BreakThe SANDS Randomized Trial 

JAMA. 2008;299(14):1678-1689. doi:10.1001/jama.299.14.1678 

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/m2.7 for left ventricular mass index. P is for trend by 

each treatment group for intimal medial thickness and left ventricular mass index. 

Figure Legend: 





Hazard ratios for the primary end point by subgroup of achieved LDL cholesterol (adjusted 
for age, sex, baseline calculated LDL cholesterol, diabetes, and prior MI) in the Pravastatin or 
Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22 trial.  

Nesto R W Clin Diabetes 2008;26:8-13 

Copyright © 2011 American Diabetes Association, Inc. 





Incidence rates of MI and microvascular 

endpoints by mean HbA1c: UKPDS 
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Study population: white, Asian Indian, and Afro-Caribbean UKPDS patients (n = 4,585)  

Adjusted for age, sex, and ethnic group 

5 6 7 8 9 1 0 1 1 

Myocardial 

infarction 

Microvascular 

disease 

Updated mean HbA1c (%) 

Error bars = 95% CI 

Adapted from Stratton IM, et al. Br Med J 2000; 321:405–412. 
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Success Comes From Using 

the Most Appropriate Tools 


