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Current and predicted prevalence
of diabetes and IGT in Europe

70.670.663.263.2number (millions)number (millions)

10.910.910.210.2
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prevalenceprevalence (%)(%)
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646.3646.3621.2621.2Adult (20Adult (20--79 79 yearsyears))
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(Diabetes Atlas, International Diabetes Federation 2003)



Proportion of hospital days used for the 
treatment of diabetic complications
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Direct medical costs for type 2 diabetes in 
eight European countries

(Jönsson. Diabetologia, 2002. 45(7):S5-12)

CountryCountry Total costsTotal costs
(Million (Million €€))

Cost per Cost per 
patient (patient (€€))

% of % of 
Healthcare Healthcare 
expenditureexpenditure

BelgiumBelgium 1 0941 094 3 2953 295 6.76.7
FranceFrance 3 9833 983 3 0643 064 3.23.2
GermanyGermany 12 43812 438 3 5763 576 6.36.3
ItalyItaly 5 7835 783 3 3463 346 7.47.4
The The 
NetherlandsNetherlands

444444 1 8891 889 1.61.6

SpainSpain 1 9581 958 1 3051 305 4.44.4
SwedenSweden 736736 2 6302 630 4.54.5
UKUK 2 6082 608 2 2142 214 3.43.4
All countriesAll countries 29 00029 000 2 8952 895 5.05.0

Hospital care
42%

Primary care
31%

Drugs
2+25%

Distribution of direct costs in SE



About cardiovascular riskAbout cardiovascular risk



TenTen--year CHD mortality (per 1000)year CHD mortality (per 1000) TenTen--year CHD mortality (per 1000)year CHD mortality (per 1000)
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Systolic blood pressure (mm Hg)Systolic blood pressure (mm Hg) Serum cholesterol (mmol/L)Serum cholesterol (mmol/L)

NonNon--diabeticdiabetic

DiabeticDiabetic

NonNon--diabeticdiabetic

DiabeticDiabetic

110 120 130 140 150 160 44 55 66 77

Diabetes and cardiovascular risk
Relation to other risk factors

((StamlerStamler et al: MRFIT. Diabetes Care 1993, 16:434)et al: MRFIT. Diabetes Care 1993, 16:434)



INTERHEART
Age, sex and regional adjusted relation risk factors and MI

Odds Ratio 0.25 0.5 2 4 8 161
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INTERHEART
Age and gender adjusted relation between risk factors and MI
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….the rapid ….the rapid increaseincrease in Odds in Odds 
Ratio by a combination of risk Ratio by a combination of risk 

factorsfactors –– commoncommon in diabetes….in diabetes….

(Yusuf et al. Lancet 2004; 364:937)



Prevention possibilitiesPrevention possibilities



Hansson L et al.: Lancet 1998; 351: 1755-62

PatientsPatients
n = 18,790n = 18,790 with hypertensionwith hypertension
DiastolicDiastolic blood pressure blood pressure <90<90, 85 or 80 , 85 or 80 mm Hgmm Hg
ASA 75ASA 75 mg mg or placeboor placebo

Outcome diabetic patientsOutcome diabetic patients
Reduction of CV events  = 51Reduction of CV events  = 51% % withwith
DBP <80DBP <80 compared to compared to <90 <90 mmHgmmHg

ASAASA reduced reduced CV events byCV events by 15% and 15% and MI byMI by 36%36%



HOPE Study Investigators: Lancet 2000; 355: 253-59

PatientsPatients
Diabetes +Diabetes + previous previous CVCV event event or or ≥≥ 1 CV1 CV risk factor risk factor 

RamiprilRamipril 10mg/day or placebo10mg/day or placebo

RamiprilRamipril reduced                       reduced                       %%
MyocardialMyocardial infarction infarction 2222
StrokeStroke 3333
CardiovascularCardiovascular death death 3737
TotalTotal mortality mortality 2424
NephropathyNephropathy 2424
CombinedCombined primary outcome primary outcome 2525



HPS Collaborative Group: Lancet 2003; 361: 2005-16

PatientsPatients
Diabetes n = 5 963Diabetes n = 5 963

Simvastatin 40 mg/day or placeboSimvastatin 40 mg/day or placebo

Simvastatin

Placebo

P<0.0001

Follow up (years)
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Proportionate reductionProportionate reduction %%
CoronaryCoronary mortality mortality 2020
StrokeStroke 2424
RevascularizationRevascularization 1717
MajorMajor vascular eventsvascular events 2222



Shepherd et al: Diabetes Care 2006; 29:1220Shepherd et al: Diabetes Care 2006; 29:1220

Patients Patients n= 1 501n= 1 501
Diabetes + CAD + LDL <3.4 mmol/l (<130 mg/dl) Diabetes + CAD + LDL <3.4 mmol/l (<130 mg/dl) 

AtorvastatinAtorvastatin 20 or 80 mg/day20 or 80 mg/day

Follow up (median)Follow up (median) 4.9 years4.9 years

EndpointEndpoint
First major CVFirst major CV--eventevent



Shepherd et al: Diabetes Care 2006; 29:1220

End of treatment LDL cholesterolEnd of treatment LDL cholesterol
Atorvastatin 20Atorvastatin 20 2.5 mmol/l (99 mg/dl)2.5 mmol/l (99 mg/dl)
Atorvastatin 80Atorvastatin 80 2.0 mmol/l (77 mg/dl)   2.0 mmol/l (77 mg/dl)   

Total no of eventsTotal no of events
Atorvastatin 20                             18%Atorvastatin 20                             18%
Atorvastatin 80                             14%Atorvastatin 80                             14% p<0.026p<0.026



Shepherd et al: Diabetes Care 2006; 29:1220

Follow up (years)
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HR 0.75 (95% CI 0.58-0.97)
P=0.026

Atorvastatin 10 mg

Atorvastatin 80 mg



PatientsPatients
Type 2 diabetes + microalbuminuriaType 2 diabetes + microalbuminuria

n = 160; mean n = 160; mean ageage = 55 = 55 yearsyears
stratifiedstratified for for urinaryurinary albumin albumin secretionsecretion

Follow up time 6.6 Follow up time 6.6 –– 8.8 8.8 yearsyears (mean 7.8)(mean 7.8)

Intensive treatment   Intensive treatment   
n = 80n = 80

ConventionalConventional treatmenttreatment
n = 80n = 80

Primary composite endpoint over time
CV death, nonfatal MI or stroke, revasc, amputation

%

P=0.007



Variable                                                 Target
Lifestyle modification Structured education
Smoking cessation Obligatory
BP                                                              <130 / 80 mm Hg 
HbA1c  (DCCT standard)                                          ≤ 6.5%

mmol/l mg/dl
Venous plasma glucose <6.0 108 
Cholesterol <4.5 175

LDL <1.8 70
HDL male >1.0; female >1.2 40; 76

Triglycerides <1.7 150

Treatment targets
ESC/EASD guidelines for diabetes and CV diseaseESC/EASD guidelines for diabetes and CV disease

Europ Heart J and Diabetologia 2006; In press                Europ Heart J and Diabetologia 2006; In press                www.euroheartj.orgwww.euroheartj.org



What aboutWhat about the the situationsituation
in in EuropeEurope



Participating Countries

110 110 
from 25 countriesfrom 25 countries
n= 4 961n= 4 961

2- 6 weeks per centre
February 2003 to January 2004

Euro Heart Survey Diabetes and the Heart
Participating centres

Type of centre:

47% hospital cardiology wards

45% hospital based outpatient clinics

8% outpatient clinics

(Bartnik, Rydén et al Europ Heart J 2004; 25; 1880)



Euro Heart Survey Diabetes and the Heart
Data collection

Consecutive patients Consecutive patients (>18 years)(>18 years) with established CADwith established CAD
with or without diabeteswith or without diabetes
admitted to hospital (CCU or cardiology ward)admitted to hospital (CCU or cardiology ward)
seen in outpatient clinicsseen in outpatient clinics

WebWeb--based case record formbased case record form
medical history, risk factorsmedical history, risk factors
medical procedures & treatmentmedical procedures & treatment

Tests requested by the surveyTests requested by the survey
Fasting plasma glucose (FPG)Fasting plasma glucose (FPG)
HbA1c (at core laboratory) HbA1c (at core laboratory) 
Oral Glucose Tolerance Test (OGTT)Oral Glucose Tolerance Test (OGTT)



Scheduled
1 137

Hospital admission
3 244

Outpatient visit
1 717

Acute
2 107

Site of enrolment

4 961Final patient group

Clinical condition Acute admission
2 107

Acute admission
2 107

Elective consultation
2 854

Elective consultation
2 854

Euro Heart Survey Diabetes and the Heart
Patients

(Bartnik, Rydén et al Europ Heart J 2004; 25; 1880)



What aboutWhat about patient patient 
management inmanagement in EuropeEurope
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Euro Heart Survey Diabetes and the Heart
Patient material

ElectiveElective consultationconsultation
2 854 (58%)2 854 (58%)

Diabetes
860 (30%)

No diabetes
1 994 (70%)

(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)
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Euro Heart Survey Diabetes and the Heart
Blood pressure above target in elective patients on 
antihypertensive therapy (n = 2 127; 75%)
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(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)



Euro Heart Survey Diabetes and the Heart
Use of glucose lowering agents (%)

ACS (n=547)   ACS (n=547)   StableStable (n=860)   (n=860)   
Agent                           Agent                           Admission     Discharge             Admission     Discharge             EnrolementEnrolement

InsulinInsulin 3131 4141 3030
LongactingLongacting 7373 6868 7070
ShortactingShortacting 3434 1515 6262
BothBoth 2626 3030 4848

Oral Oral onlyonly 5353 5454 5757
SulphonylureasSulphonylureas 7575 7373 7575
MetforminMetformin 4242 3737 4747
BothBoth 2525 1919 3131

AlfaglucosidaseAlfaglucosidase inhibinhib 88 1111 55

NonNon--SUSU secretagogessecretagoges 22 33 77

ThiazolidinedionesThiazolidinediones 22 11 33
(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)



InsulinInsulin
n=262 (30%)n=262 (30%)

Oral agentsOral agents
n=492 (57%)n=492 (57%)
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Euro Heart Survey Diabetes and the Heart
Elective patients above glucose targets (%)

(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)



DIGAMI 2       Independent predictors for 2 year
mortality in patients with AMI and type 2 diabetes

S-Creatinine (40 mmol/L)

Previous CHF

Previous MI

Smoking

Gender (Male = 1)

Diabetes duration (one year)

Age (ten years)

Updated FBG (3mmol/L)

0.5 1 3

HR             p

1.20 <0.001

2.14 <0.001

1.00 0.64

0.89 0.40

1.14 0.48

1.18 0.26

1.71 <0.001

1.13 <0.001

2
Log scale

(Malmberg, Rydén et al Europ Heart J 2005)



Euro Heart Survey Diabetes and the Heart
Characteristics of elective patients with vs. without DM

Lipid controlLipid control unsatisfactoryunsatisfactory in 50%, in 50%, 
especiallyespecially amongamong patients with diabetespatients with diabetes

Blood Blood pressurepressure control control unsatisfactoryunsatisfactory in in 
30% on BP lowering agents independent 30% on BP lowering agents independent 
of the diabetic stateof the diabetic state

Metabolic control unsatisfactory in about Metabolic control unsatisfactory in about 
50% of patients with diabetes                         50% of patients with diabetes                         

(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)
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Euro Heart Survey Diabetes and the Heart
Conclusions

Acute management of patients with and without   Acute management of patients with and without   
diabetes and ACS comparable. Discrepancies relatediabetes and ACS comparable. Discrepancies relate
to baseline characteristicsto baseline characteristics

Secondary prevention unsatisfactory in patients withSecondary prevention unsatisfactory in patients with
and without diabetesand without diabetes

Management of patients with diabetes particularly Management of patients with diabetes particularly 
poor taking their considerably higher poor taking their considerably higher 
cardiovascular risk into accountcardiovascular risk into account

Patients with diabetes and cardiovascular disease Patients with diabetes and cardiovascular disease 
mistreated as regards glucose controlmistreated as regards glucose control

(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)



Cardiovascular disease and diabetes
Concluding remarks

Diabetes and coronary artery disease Diabetes and coronary artery disease -- moremore commoncommon
and and costlycostly thanthan imaginedimagined

The negative impact of dysglycemiaThe negative impact of dysglycemia apparentapparent beforebefore
onsetonset of diabetesof diabetes

The The prognosisprognosis remainsremains unfavourable unfavourable 

TheseThese patients patients deservedeserve increasedincreased attentionattention and and betterbetter
treatmenttreatment

Therapeutic Therapeutic successsuccess dependdepend on on collaborationcollaboration acrossacross
specialityspeciality bordersborders
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Euro Heart Survey Diabetes and the Heart
Blood lipids above target in elective patients on 
statin treatment (n = 1 894; 66%)
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Total cholesterol 5,2 (4,3-6,2) 4,9 (4,2-5,9) p<0.01
HDL 1,1 (0,9-1,2) 1,2 (0,9-1,3) p<0.01 
LDL 3,3 (2,5-4,4) 3,1 (2,4-3,9) p<0.01 

Plasma cholesterol mmol/L

(Anselmino, et al Eur J Cardiovasc Prev Rehabil 2006; In press)
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Euro Heart Survey Diabetes and the Heart
Targets for prevention at the time for the survey

<140/90Blood pressure (mmHg)

<7HbA1c (%)

<130<7.2Fasting plasma glucose 

40>1.0HDL cholesterol

115<3.0LDL cholesterol

190<5.0Total cholesterol

mg/dlmmol/LTarget recommended for

(Second Joint Task force of European and other Societes on coronary prevention.  Eur Heart J 1998, 19: 1434)

(American Diabetes Association. Standards of medical care for patients with diabetes mellitus. Diabetes Care 2002, 25: S33)



Heart attacks in people with and without
diabetes during seven years
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(after: Haffner et al New Engl J Med 1998; 339:229)


