
Type 2 diabetes is Type 2 diabetes is 

a a cardiovascularcardiovascular
 

equivalentequivalent
 

andand
 

shouldshould
 

bebe
 

treatedtreated
 

aggressivelyaggressively!!



Schramm TK et al, 2008 Circulation

 

117:1945, 2008



Steno-2: Major papers

Lancet 1999; 353: 617-22 New Engl

 

J Med 2003; 348: 383-93



Steno-2: February
 

7th 2008 paper

New Engl

 

J Med 2008; 358: 580-91



Steno-2:
 

Design
A PROBE

 
design was applied, i.e. 

a Prospective, Randomized, Open, Blinded Endpoint study

160 patients with type 2 diabetes and the metabolic syndrome 
including micro-albuminuria

 

were with concealed randomization 
allocated conventional therapy at their GPs or intensive care at

 

Steno 
Diabetes Center

Conventional

 

group assigned

 

to GPs

Intensive group assigned

 

to Steno

 

Diabetes Center

Endpoint

 

examinations

Micro-vascular Macro-vascular

4 years 8 years

80

80

n=160



Conventional
n=80

Intensive 
n=80

Gender

 

(M/F) 56/24 63/17

Age (yrs) 55 55

Known

 

DM (yrs) 6 6

Body

 

mass

 

index

 

(kg/m2) 30 30

Haemoglobin

 

A1c

 

(%) 8.8 8.4

Fasting

 

s- -cholesterol

 

(mmol/l) 5.8 5.4

Blood

 

pressure

 

(mm Hg) 149/86 146/85

Albumin excretion

 

rate (mg/24 h) 69 78

Steno-2:
 

Baseline 
Characteristics



The
 

intensive-therapy
 

group 
-

 
what’s

 
the

 
difference?

Individualised
 

risk
 

assessment

Ambitious
 

goal
 

setting

Focused
 

behaviour
 

modification

More drugs/higher
 

dose

Continued
 

patient 
education/motivation



Drug Treatment: Stepwise and Target Driven

Hyperglycaemia:

 

Gliclazide
Metformin
Insulin

Dyslipidaemia: Statins
Fibrates

Hypertension:

 

ACE-inhibitors
Angiotensin

 

II receptor blockers
Diuretics
Calcium antagonists
Beta-blockers

Microalbuminuria: ACE-inhibitors

Other

 

CVD prevention: Aspirin
Folic

 

acid



160 patients stratified according to urinary
albumin excretion rate and then randomly

assigned to treatment groups

80 patients received 
conventional

 

therapy
80 patients received 

intensive

 

therapy

15 died
7 of CVD
5 of cancer
3 of other causes

12 died
7 of CVD
2 of cancer
3 of other causes

2 withdrew2 withdrew 1 withdrew

63 patients completed 
the study after 7.8 yrs

67 patients completed
the study after 7.8 yrs



 Conventional 
n=63 

Intensive      
n=67 

Haemoglobin A1c (%) 9.0 7.9 

F-s-total-cholesterol (mmol/l) 5.7 4.1 

F-s-LDL-cholesterol (mmol/l) 3.1 2.1 

F-s-triglycerides (mmol/l) 3.1 1.7 

Systolic BP (mm Hg) 146 132 

Diastolic BP (mm Hg) 78 73 

Albumin excretion rate (mg/24h)* 99 58 
Values are mean  

* median 
 

Risk factors at 8 years
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Steno-2: Endpoints at 8 Yrs

Primary: Cardiovascular
 

disease

Cardiovascular

 
mortality

Non-fatal

 
myocardial

 
infarction

Coronary

 
artery

 
bypass

 
graft

Non-fatal

 
stroke

Revascularization
Amputation

Secondary: Microvascular
 

disease

Progression to nephropathy
Development

 
of/progression in retinopathy

Development

 
of/progression in neuropathy



Steno-2: Relative risk reduction at 8 
years

53 %

61% 58%

63%
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Relative risk

 

reduction

 

in intensive 
therapy

 

group



Primary
 

Composite
 

Cardiovascular
 

Endpoint

85 CVD events in 35 85 CVD events in 35 ’’conventionalconventional’’

 

patients (44%) patients (44%) 
33 CVD events in 19 33 CVD events in 19 ’’intensiveintensive’’

 

patients (24%)patients (24%)
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Months

 
of

 
follow-up

Hazard

 

ratio 0.47 (0.24 to 0.73); p=0.007
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Steno-2: CVD

85 CVD events in 35 85 CVD events in 35 ’’conventionalconventional’’

 

patients  patients  
33 CVD events in 19 33 CVD events in 19 ’’intensiveintensive’’

 

patients patients 

StrokeCVD death
Myocardial

 
infarction

Number

 
of

 
events
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Steno-2: Design
•

 
Pre-planned

 
endpoint

 
examinations

 
at 4, 8 years

 
after

 randomization
 

and after
 

60 cases of
 

mortality

•
 

Interventional
 

part of
 

study
 

ended
 

after
 

8 years

Conventional

Intensive 

Microvascular Mortality

4 years

n=80

n=80

n=160

Microvascular

4 years

Macrovascular

8 years

Macrovascular

8 years

Mortality
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Risk
 

markers at end of
 

Steno-2 Post Trial
 at 13 years

*median

 Intensive 
N=55 

Standard 
N=38 

HbA1c (%) 7.7 8.0 
Cholesterol (mmol/l) 3.8 4.0 
LDL-cholesterol  (mmol/l) 1.8 2.0 
HDL-cholesterol (mmol/l) 1.32 1.22 
Triglycerides (mmol/l) 1.12 1.67 
Systolic BP (mmHg) 140 146 
Diastolic BT (mmHg) 74 73 
Albumin excretion rate (mg/24h)* 69 75 
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Steno-2: Major clinical
 

results

•
 

A 50 % relative risk reduction in microvascular
 disease after 4 years of intervention maintained 

throughout the rest of follow-up

•
 

A 50 % relative risk reduction in major 
cardiovascular events after 8 years of 
intervention maintained throughout the rest of 
follow-up

•
 

A 50 % relative reduction in mortality after 13 
years of follow-up



Steno-2: Number
 

Needed
 

to Treat
 

for 13 Years
 

to 
Prevent

 
One

 
---

Death
 

5 patients

Cardiovascular
 

death
 

8 patients

Major cardiovascular
 

event
 

3  patients

Progression of
 

nephropathy
 

5 patients

Dialysis
 

16 patients

Laser treatment
 

7 patients



Dagens situation

•
 

Alle med type 2 diabetes skal have statin

•
 

Alle med type 2 diabetes skal ha 
farmakologisk behandling

•
 

Alle skal holde op med at ryge

•
 

Lavere blodtryk

•
 

Mange skal have magnyl

•
 

Hurtigere til undersøgelse for CVD







Adjusted OR for treatment initiation with secondary prevention drugs after myocardial 
infarction on days 30 and 180 after discharge associated with rheumatoid arthritis (RA). 

Lindhardsen J et al. Ann Rheum Dis 2012;71:1496-1501

©2012 by BMJ Publishing Group Ltd and European League Against Rheumatism

Presenter
Presentation Notes
Adjusted OR for treatment initiation with secondary prevention drugs after myocardial infarction on days 30 and 180 after discharge associated with rheumatoid arthritis (RA). Reference=non-RA patients. RAS, renin angiotensin system.
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