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OutlineOutline
•• Epidemiology of CV disease & DMEpidemiology of CV disease & DM
•• Vascular protectionVascular protection

–– ACEACE--II
–– AspirinAspirin
–– Blood pressure controlBlood pressure control
–– Glycemic controlGlycemic control
–– Lipid controlLipid control
–– Lifestyle, smoking cessationLifestyle, smoking cessation

•• Erectile dysfunctionErectile dysfunction



Macrovascular Microvascular
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Epidemiologic Trends:Epidemiologic Trends:
Cardiovascular Disease and Cardiovascular Disease and 

DiabetesDiabetes



Life Expectancy with DiabetesLife Expectancy with Diabetes

Hux JE, et al. Diabetes in Ontario, an ICES Practice Atlas 2003.
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Causes of death in diabetesCauses of death in diabetes
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Prevalence of CVDPrevalence of CVD
in Ontario Menin Ontario Men

Hux JE, et al. Diabetes in Ontario, an ICES Practice Atlas 2003.
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Cardiovascular Events in Cardiovascular Events in 
Type 2 DMType 2 DM
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Impact of DM on CV Mortality (MRFIT) Impact of DM on CV Mortality (MRFIT) 

Stamler J, et al. Diabetes Care 1993;16:434-444.

*Risk factors analyzed: 
smoking, 
hypercholesterolemia, 
and hypertension.
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Glucose Intolerance Glucose Intolerance 
in Chronic CADin Chronic CAD

Fasting glucose in 1612 pts undergoing PCI
• 61% had Glucose Intolerance

– Known DM                                       24%
– Undiagnosed DM 18%
– IFG (Glucose 6.1 – 6.9 mmol/L)      18%

Muhlestein, et al. Am Ht J 2003;146:351.

Mortality by Fasting Glucose   (Average 2.8 yrs)
Normal (< 6.0 mmol/L) 1.9%
IFG                                             6.6%    p=0.002
Undiagnosed DM 9.5%    p<0.001
DM 11.2%    p<0.001



Cardiovascular Disease & DMCardiovascular Disease & DM

• CVD is 2-4 x more prevalent in DM

• CVD prevalence increases with age 

• Age 18-44 yrs  4%,   >65 yrs  20%

• DM erases the protection of female sex

• Dysglycemia (IGT and IFG) is a risk 
factor for cardiovascular mortality



What should be done about What should be done about 
this?this?

PREVENTION IS THE PREVENTION IS THE 
KEY!!KEY!!



2003 2003 
Canadian Canadian 
Diabetes Diabetes 

Association Association 
Clinical Clinical 
Practice Practice 

GuidelinesGuidelines

http://http://www.diabetes.cawww.diabetes.ca



CardiovascularCardiovascular
Prevention:Prevention:

Vascular ProtectionVascular Protection



CDA Guidelines

Cardiorenal Prioritization

3. Control of Nephropathy

2. Hypertension Control

1. Vascular Protection



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



Vascular and metabolic effects Vascular and metabolic effects 
of ACEof ACE--inhibitioninhibition

•• Lowering AngiotensinLowering Angiotensin--2 2 ……..
–– blood pressureblood pressure

–– smooth muscle proliferation, LVHsmooth muscle proliferation, LVH

–– vasoconstrictionvasoconstriction

–– endothelinendothelin, PAI, PAI--11

–– platelet aggregation, coagulation platelet aggregation, coagulation 

–– vasoconstriction vasoconstriction 

–– pancreatic ischemiapancreatic ischemia

–– potassium loss potassium loss 

–– noradrenalinenoradrenaline

–– lipolysis & FFAlipolysis & FFA

–– (?) hepatic glucose flux (?) hepatic glucose flux 

–– (?) (?) preadipocytepreadipocyte adipocyteadipocyte

•• Raising bradykinin Raising bradykinin ……..
–– NO, PGINO, PGI--22

–– vasodilatation vasodilatation 

–– platelet adhesionplatelet adhesion

–– smooth muscle proliferationsmooth muscle proliferation

–– skeletal blood flow skeletal blood flow 

–– insulin induced vasodilatation insulin induced vasodilatation 

–– peripheral glucose uptakeperipheral glucose uptake

–– (?) inflammation(?) inflammation



MicroMicro--HOPE:  CV benefitsHOPE:  CV benefits

RR = 0.67 (0.5-0.9)
p = 0.0074

RR = 0.78 (0.64-0.94)
p = 0.01

RR = 0.63 (0.49-0.79)
p = 0.001
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EUROPAEUROPA

EUROPA Investigators, Lancet 2003;362(9386):782-788.

Population: 12,218 people w/CAD 
(1502 had diabetes)

Intervention: perindopril 8 mg vs
placebo

Mean follow-up: 4.2 years 

Primary outcome: MI or cardiac 
arrest or CV death (stroke NOT 
included)

Secondary outcomes: all-cause 
death

Results: RRR 20% (RR 0.80; 95% 
CI 0.71-0.91) for primary outcome 
Diabetes (RR 0.87; 95% CI 0.68-
1.04)
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PROGRESSPROGRESS
•• N=6105, previous CVA or TIAN=6105, previous CVA or TIA
•• PerindoprilPerindopril--based based vsvs placeboplacebo
•• 761 had DM, FU 3.9 yrs761 had DM, FU 3.9 yrs
•• Outcome: recurrent strokeOutcome: recurrent stroke

DiabetesDiabetes No diabetesNo diabetes
RRR         38%                      28%RRR         38%                      28%
CI             (8CI             (8--58%)                (1658%)                (16--39%)39%)

Berthet K. Blood Pressure 2004;13:7-13.



PEACEPEACE
•• N = 8290, >50y, stable CAD, norm LVFN = 8290, >50y, stable CAD, norm LVF
•• TrandolaprilTrandolapril 4 mg OD vs. placebo4 mg OD vs. placebo
•• Primary endPrimary end--point:point:

–– CV death, nonfatal MI, coronary CV death, nonfatal MI, coronary revascrevasc
•• Median followMedian follow--up 4.8 yearsup 4.8 years

TrandolaprilTrandolapril PlaceboPlacebo
Incidence       21.9%            22.5%       NSIncidence       21.9%            22.5%       NS

Peace Trial Investigators. N Engl J Med 2004;351:2058-68.



PEACEPEACE
•• More patients More patients ““intensivelyintensively”” treatedtreated
•• More lipidMore lipid--lowering therapylowering therapy
•• More revascularizationMore revascularization

PEACE Trial Investigators. NEJM 2004;351:2058-2068.



Summary: ACESummary: ACE--I I 
(vascular protection)(vascular protection)

•• Antihypertensive, vascular protective, Antihypertensive, vascular protective, 
antithromboticantithrombotic, & anti, & anti--inflammatory inflammatory 

•• Reduce vascular events (e.g. Reduce vascular events (e.g. ramiprilramipril, , 
perindoprilperindopril))

•• Reduce atherosclerosis Reduce atherosclerosis 

•• Reduce renal disease (& renal disease is a Reduce renal disease (& renal disease is a 
strong CV risk factor) strong CV risk factor) 



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



Aspirin therapy: Aspirin therapy: 
Primary preventionPrimary prevention

•• First MI:  RRR 32%First MI:  RRR 32%
•• All vascular event:  RRR 15%All vascular event:  RRR 15%
•• Nonfatal stroke:  NS reductionNonfatal stroke:  NS reduction
•• Vascular death:  NS reductionVascular death:  NS reduction

•• Safe in patients with diabetesSafe in patients with diabetes

Eidelman RS. Arch Intern Med 2003;163:2006



Aspirin therapy: Aspirin therapy: 
Secondary preventionSecondary prevention

•• MetaMeta--analysisanalysis
•• AllAll--cause mortality: RRR 18%cause mortality: RRR 18%
•• Stroke:  RRR 20%Stroke:  RRR 20%
•• MI:  RRR 30%MI:  RRR 30%
•• Other vascular events: RRR 30%Other vascular events: RRR 30%
•• NNT prevent one death = 67NNT prevent one death = 67

Weisman SM. Arch Intern Med 2002;162:2197.



Aspirin therapy: Aspirin therapy: 
Secondary preventionSecondary prevention

•• Reduction of cardiovascular mortalityReduction of cardiovascular mortality

Diabetes Diabetes RR 0.7 (95% CI 0.5RR 0.7 (95% CI 0.5--0.8)0.8)
No diabetesNo diabetes RR 0.7 (95% CI 0.6RR 0.7 (95% CI 0.6--0.8)0.8)

Harpaz, et al. Am J Med 1998;105:494.



Summary: ASA therapySummary: ASA therapy
ASA (80ASA (80--325 mg daily) if:325 mg daily) if:

•• > 30 years> 30 years
•• Atherosclerotic risk factors Atherosclerotic risk factors 

or or 
•• Vascular diseaseVascular disease



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



Diabetes & HTNDiabetes & HTN

Adler AI, et al. BMJ 2000;321(7258):412-419.
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UKPDS Group. BMJ 1998;317:703.  UKPDS Group. BMJ. 1998;317:713.

UKPDS
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Tight BP control
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HOT TrialHOT Trial

Hansson L, et al. Lancet. 1998;351:1755–1762.
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Reduces the risk Reduces the risk ……

Tuomilehto J, et al, NEJM 1999;340(9):677-684.

Overall mortality
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causes
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Summary: BP controlSummary: BP control

•• Target Target ≤≤ 130/80 mmHg130/80 mmHg



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



LipidLipid--lowering reduces CVD risklowering reduces CVD risk
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Statins in DM: subgroup analysesStatinsStatins in DM: subgroup analysesin DM: subgroup analyses

Primary Prevention
AFCAPS/TexCAPS
Secondary Prevention
CARE
4S
LIPID
4S-Extended

CHD Risk
Reduction
(overall)

Drug N

Lovastatin

Pravastatin
Simvastatin
Pravastatin
Simvastatin

43%

25% (p=0.05)
55% (p=0.002)

19%
42% (p=0.001)

37%

23%
32%
25%
32%

239

586
202
782
483

CHD Risk
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(diabetes)

Study

Adapted from Downs JR, et al. JAMA 1998;279:1615-1622. Goldberg RB, et al. Circulation 1998;98:2513-2519. Pyörälä
K, et al. Diabetes Care 1997;20:614-620. The Long-Term Intervention with Pravastatin in Ischemic  Disease (LIPID) 
Study Group. N Engl J Med 1998;339:1349-1357. Haffner SM, et al. Arch Intern Med 1999;159:2661-2667.



HPS

(10269) (10267)
SIMVASTATIN PLACEBO Rate ratio & 95% CI

STATIN better PLACEBO better

999 1250(23.5%) (29.4%)Previous MI

460 591(18.9%) (24.2%)Other CHD (not MI)

No prior CHD
172 212(18.7%) (23.6%)CVD
327 420(24.7%) (30.5%)PVD

276 367(13.8%) (18.6%)Diabetes

24% SE 3
reduction
(2P<0.00001)

2033 2585(19.8%) (25.2%)ALL PATIENTS

0.4 0.6 0.8 1.0 1.2 1.4

HPS Lancet 2002;360:7-22



VA-HIT:  
Nonfatal MI, stroke and CVD death

VAVA--HIT:  HIT:  
Nonfatal MI, stroke and CVD deathNonfatal MI, stroke and CVD death

Diabetes

No diabetes

Placebo*

*Values are numbers with events/total numbers (%).

Risk
ReductionGemfibrozil* P Value

116/318
(36)

214/949
(23)

88/309
(28)

170/955
(18)

24%

24%

0.05

0.009

Adapted from Rubins HB, et al. N Engl J Med 1999;341:410-418.



CARDSCARDS
•• n = 2838n = 2838
•• Age 40Age 40--75, no history of CVD75, no history of CVD
•• T2DM plus one or more:T2DM plus one or more:

–– RetinopathyRetinopathy
–– AlbuminuriaAlbuminuria
–– HypertensionHypertension
–– SmokingSmoking

•• Intervention: Intervention: atorvastatinatorvastatin 10 mg 10 mg vsvs placeboplacebo
•• Outcome: ACS, revascularization, strokeOutcome: ACS, revascularization, stroke

Colhoun HM, et al. Lancet 2004;364:685.



CARDSCARDS

Colhoun HM, et al. Lancet 2004;364:685.



TNTTNT

*CHD death, nonfatal non–procedure-related MI, resuscitated cardiac arrest, fatal or nonfatal stroke

HR = 0.78 (95% CI 0.69, 0.89)
P=0.0002
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Summary: lipid therapySummary: lipid therapy
•• Treat to target for all patients w/DMTreat to target for all patients w/DM
•• Consider treatment if at target but has Consider treatment if at target but has 

other CV risk factors (CARDS, HPS)other CV risk factors (CARDS, HPS)
•• Maybe lower?Maybe lower?

< 4< 4< 2.5< 2.5HighHigh

TC / HDLTC / HDLLDLLDL--c c 
(mmol/L)(mmol/L)



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



A1c correlates with CVD risk:A1c correlates with CVD risk:
DM or nonDM or non--DMDM

•• Continuous relationship Continuous relationship 
–– A1c and CVD risk  (cardiac or stroke)A1c and CVD risk  (cardiac or stroke)
–– A1c and allA1c and all--cause mortalitycause mortality

•• Similar for DM or nonSimilar for DM or non--DMDM
•• A1c < 5% had lowest riskA1c < 5% had lowest risk

Selvin E, et al. Ann Intern Med 2004;141:421.

Khaw KT, et al Ann Intern Med 2004;141:413..  



Glycemic control reduces CVD riskGlycemic control reduces CVD risk

•• Every 1.0% change in A1c:Every 1.0% change in A1c:

–– 14% reduction in myocardial infarction14% reduction in myocardial infarction
–– 16% reduction in heart failure16% reduction in heart failure
–– 12% reduction in stroke12% reduction in stroke
–– 43% reduction in amputation or death from 43% reduction in amputation or death from 

PVDPVD

Stratton IM, Stratton IM, et al.et al. BMJBMJ 2000;321:4052000;321:405--412.412.



Summary: glycemic controlSummary: glycemic control

5.05.0--8.08.0††4.04.0--6.06.0††≤≤ 6.06.0††NormalNormal

5.05.0--10.010.0¶¶4.04.0--7.07.0¶¶≤≤ 7.0*7.0*For most For most 
patientspatients

22--h postprandial h postprandial 
PG PG 

(mmol/L)(mmol/L)

Preprandial PG Preprandial PG 
(mmol/L)(mmol/L)

A1c (%)A1c (%)

* Micro [Grade A, Level 1A], macro [Grade C, Level 3]* Micro [Grade A, Level 1A], macro [Grade C, Level 3]
¶¶ Grade B, Level 2Grade B, Level 2 †† Grade D, consensusGrade D, consensus



ComponentsComponents

•• ACEACE--inhibitorsinhibitors
•• Aspirin therapyAspirin therapy
•• Blood pressure controlBlood pressure control
•• LipidLipid--lowering therapylowering therapy
•• Glycemic controlGlycemic control
•• Smoking cessationSmoking cessation
•• Lifestyle modificationsLifestyle modifications



CDA Guidelines 2003 and CDA Guidelines 2003 and 
SmokingSmoking

•• Smoking cessation is a priority for Smoking cessation is a priority for 
achieving vascular protection.achieving vascular protection.

•• Smoking cessation reduces the risk of Smoking cessation reduces the risk of 
foot ulceration/amputation (Grade B, foot ulceration/amputation (Grade B, 
Level 2)Level 2)

•• Smoking is a risk factor for erectile Smoking is a risk factor for erectile 
dysfunctiondysfunction



Lifestyle related strategies Lifestyle related strategies 

•• Achieve and maintain healthy body weightAchieve and maintain healthy body weight

–– Improve BP, increase insulin sensitivityImprove BP, increase insulin sensitivity

•• Decrease saturated and trans fatty acidsDecrease saturated and trans fatty acids

•• Use of lower glycemic index Use of lower glycemic index carbscarbs

•• Increase physical activityIncrease physical activity

•• Limit sodium, alcohol, and caffeineLimit sodium, alcohol, and caffeine



STENOSTENO--2 :2 :

Proven benefit Proven benefit 
of Vascular Protection Approach of Vascular Protection Approach 

to diabetesto diabetes



•• N = 160 patients T2DM + MAU randomized N = 160 patients T2DM + MAU randomized 

•• 8 years of follow8 years of follow--upup

•• Intervention GroupIntervention Group
–– Behavioral & drug therapiesBehavioral & drug therapies

–– Targets in glycemia, lipids, BP & microalbuminuriaTargets in glycemia, lipids, BP & microalbuminuria

–– Multidisciplinary care q3monthsMultidisciplinary care q3months

–– ASA & ACE inhibitors for vascular protectionASA & ACE inhibitors for vascular protection

•• Control GroupControl Group
–– Conventional DM by family MD +/Conventional DM by family MD +/-- specialistspecialist

–– aimed at achieving clinical practice guideline aimed at achieving clinical practice guideline 
targetstargets

Gaede P, et al. NEJM, 2003;348(5):383-393.



YesYesNo No YesYesNoNoACEACE--II

<130/80<130/80<140/85<140/85<135/85<135/85<160/95<160/95BPBP

<1.7<1.7<1.7<1.7<2.0<2.0<2.2<2.2TG TG 
(mmol/L)(mmol/L)

<4.5<4.5<4.9<4.9<4.9<4.9<6.5<6.5TC TC 
(mmol/L)(mmol/L)

<6.5%<6.5%<6.5%<6.5%<6.5%<6.5%<7.5%<7.5%A1cA1c

20002000--2001200119931993--1999199920002000--2001200119931993--19991999

Conventional Intensive

Treatment targetsTreatment targets

Gæde P et al. New Engl J Med 2003;348:383-393



Combined CV OutcomesCombined CV Outcomes

Gaede P, et al, NEJM 2003;348(5):383-393

0 12 24 36 48 60 72 84 96
0

10

20

30

40

50

60
P=0.007

Conventional therapy

Intensive therapy

Months of Follow-up

80        72        70        63        59        50        44  41        13

80        78        74        71        66        63        61  59        19

No. at Risk

Conventional
Therapy

Intensive
therapy

RR 0.53

NNT 5



Therefore Therefore ……

• Aggressive multifactorial care can 
reduce cardiovascular risk

• CDA 2003 guidelines: vascular 
protection as the first priority of DM care

– ACE inhibition, ASA, lipid, BP, smoking 
cessation, glycemic control, lifestyle

•• Aggressive multifactorial care can Aggressive multifactorial care can 
reduce cardiovascular riskreduce cardiovascular risk

•• CDA 2003 guidelines: vascular CDA 2003 guidelines: vascular 
protection as the first priority of DM careprotection as the first priority of DM care

–– ACE inhibition, ASA, lipid, BP, smoking ACE inhibition, ASA, lipid, BP, smoking 
cessation, glycemic control, lifestylecessation, glycemic control, lifestyle



Erectile DysfunctionErectile Dysfunction
(ED)(ED)



ED PrevalenceED Prevalence

•• Persistent (at least 6 months) inability to Persistent (at least 6 months) inability to 
attain and maintain erection sufficient to attain and maintain erection sufficient to 
permit satisfactory sexual performancepermit satisfactory sexual performance

•• 4040--70% of men with diabetes70% of men with diabetes
•• 65% untreated65% untreated

Giuliano FA et al. Urology 2005;64:1196.
2003 CDA Practice Guidelines



Risk Factors for EDRisk Factors for ED
•• AgeAge
•• Duration of DMDuration of DM
•• Poor glycemic controlPoor glycemic control
•• Cigarette smokingCigarette smoking
•• HypertensionHypertension
•• DyslipidemiaDyslipidemia
•• Cardiovascular diseaseCardiovascular disease



Etiology in DMEtiology in DM

•• Microvascular diseaseMicrovascular disease

•• Macrovascular diseaseMacrovascular disease

•• NeuropathyNeuropathy

•• Medications (Medications (antihypertensivesantihypertensives))



ScreeningScreening

•• All adult men should be screened All adult men should be screened 
periodically for ED periodically for ED 

•• Screening should begin at diagnosisScreening should begin at diagnosis

Grade D consensusGrade D consensus



TreatmentTreatment
•• NonNon--pharmacologicpharmacologic

•• PharmacologicPharmacologic
–– PDE5PDE5--inhibitorsinhibitors

•• Enhance NO action = relax corpus Enhance NO action = relax corpus cavernosalcavernosal

–– IntracorporalIntracorporal injection injection 
–– IntraurethralIntraurethral injectioninjection
–– Vacuum, penile prosthesisVacuum, penile prosthesis



PDE5 InhibitorsPDE5 Inhibitors
sildenafilsildenafil, , vardenafilvardenafil, , tadalafiltadalafil

•• First line treatment (Grade A, Level 1)First line treatment (Grade A, Level 1)

•• ContraindicationsContraindications
–– Nitrate use, unstable CADNitrate use, unstable CAD

•• Adverse effectsAdverse effects
–– Headache, flushing, nasal congestion, Headache, flushing, nasal congestion, 

dyspepsiadyspepsia



PDE5 InhibitorsPDE5 Inhibitors

•• Still requires sexual stimulationStill requires sexual stimulation
•• May need to try many times May need to try many times 
•• Food delays action (except Food delays action (except tadalafiltadalafil))

•• SildenafilSildenafil (Viagra) (Viagra) –– up to 12 hoursup to 12 hours
•• VardenafilVardenafil ((LevitraLevitra) ) –– up to 12 hoursup to 12 hours
•• TadalafilTadalafil ((CialisCialis) ) –– up to 25up to 25--36 hours36 hours



Referral if Referral if ……

•• No response to PDE5No response to PDE5--inhibitorinhibitor
•• Contraindication to PDE5Contraindication to PDE5--inhibitorinhibitor

Grade D consensus Grade D consensus 



SummarySummary



SummarySummary
•• Cardiovascular disease is COMMONCardiovascular disease is COMMON
•• CVD is #1 cause of death among DMCVD is #1 cause of death among DM
•• Prevention is the key:Prevention is the key:

–– ACEACE--I, ASAI, ASA
–– BP (<130/80)BP (<130/80)
–– glucose (A1c < 7% or < 6%)glucose (A1c < 7% or < 6%)
–– Lipids (LDL < 2.5 and ratio <4)Lipids (LDL < 2.5 and ratio <4)
–– lifestyle, smoking cessationlifestyle, smoking cessation



SummarySummary

•• Erectile dysfunction is COMMONErectile dysfunction is COMMON

•• Must screen effectivelyMust screen effectively

•• PDE5PDE5--inhibitors are FIRSTinhibitors are FIRST--LINELINE

•• Referral if above not successful or Referral if above not successful or 
contrainidicatedcontrainidicated



Thank you for your attentionThank you for your attention

Questions??Questions??


