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Objectives

At the conclusion of this presentation, participants 
should be able to:

Use the potential risk factors to identify HIV-
infected individuals who may have an increased 
risk of developing cardiovascular disease.

Develop a cardiovascular disease risk reduction 
strategy based on analysis of the role of 
traditional cardiovascular risk factors and the 
impact of HIV infection and ARV on these 
factors.
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Off-Label Disclosure

This presentation will not discuss any 

non-FDA-approved or investigational 

uses of products or devices



ARS QUESTION
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Markers of Cardiovascular Risks

Increased glucose tolerance impairment is correlated 

with reduced cumulative cardiovascular survival.1

Increased Plasma LDL-cholesterol demonstrates a Log-

linear relationship with a 30 mg/dL in LDL-C equates 

to ~30% in relative risk of CVD.2

Higher HDL-C Reduces CVD Risk at all Levels of LDL-C 

Framingham Heart Study.3 1 mg/dL increase in HDL-C 

reduces CVD risk by 2% in men and 3% in women.4

1.Tominaga M et al. Diabetes Care. 1999;226:920-924; 2. Grundy SM, 

et al. Circulation. 2004;110:227-239; 3. Gordon T, et al. Am J Med. 

1977;62:707-714; 4. Gordon DJ, et al. Circulation. 1989;79:8-15.
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CHD: Risk Multiplies with 

Additional CV Risk Factors

Dyslipidemia

TC Ó260 mg/dL

X2.3

Hypertension

SBP 150 mm Hg

X1.5

Glucose intolerance

X1.8

X3.5

X6.2

X2.8 X4

Risk shown above is compared with baseline risk for a 40-year-old 

male non-smoker with total cholesterol, 4.7 mmol/L (185 mg/dL); 

SBP, 120 mm Hg; and no glucose intolerance; who is ECG-LVH 

negative; and whose probability of developing CVD is 15/1000 

(1.5%) in 8 years.

Kannel WB. In: Hypertension: Physiopathology and Treatment ; 1977:888ï910.



10-Year CHD Risk Framingham Score
Age 

(years) 

Points

20 ï34 -7

35 ï39 -3

40 ï44 0

45 ï49 3

50 ï54 6

55 ï59 8

60 ï64 10

65 ï69 12

70 ï74 14

75 ï79 16

HDL 

(mg/dL)

Points

Ó60 -1

50 ï59 0

40 ï49 1

<40 2

Total 

Cholesterol 

(mg/dL)

Age

20 ï39 

Age 

40 ï49 

Age 

50 ï59 

Age 

60 ï69

Age 

70 ï79

<160 0 0 0 0 0

160 ï199 4 3 2 1 1

200 ï239 8 6 4 2 1

240 ï279 11 8 5 3 2

Ó280 13 10 7 4 2

Smoking Age

20 ï39 

Age 

40 ï49 

Age 

50 ï59 

Age 

60 ï69

Age 

70 ï79

Nonsmoker 0 0 0 0 0

Smoker 9 7 4 2 1

Systolic BP (mm 

Hg)

If 

Untreated

If Treated

<120 0 0

120 ï129 1 3

130 ï139 2 4

140 ï159 3 5

Ó160 4 6



10-Year CHD Risk Framingham 

Score, Cont.
Point Total 10-Year 

Risk %

<9 <1

9 1

10 1

11 1

12 1

13 2

14 2

15 3

16 4

17 5

18 6

19 8

20 11

21 14

22 17

23 22

24 27

Ó25 Ó30

10 - Year Risk: ___%

hin.nhlbi.nih.gov/atpiii/calculator.asp.



NIH. Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment 

Panel III). 2001. http://www.nhlbi.nih.gov/guidelines/cholesterol/atp_iii.htm. Accessed February 25, 2009.

Grundy SM, et al. Circulation. 2004;110:227-239.

Risk Category LDL Goal

Lifestyle 

Change

Consider Drug 

Therapy

High risk

CVD or CVD risk 

equivalents 

(10-year risk >20%)

<100 mg/dL 

(optional goal: 

<70 mg/dL)

Ó100 mg/dL Ó100 mg/dL

(<100 mg/dL: 

consider drug options)

Moderately high risk

2+ risk factors 

(10-year risk 10%-20%)

<130 mg/dL Ó130 mg/dL Ó130 mg/dL

(100-129 mg/dL: 

consider drug options)

Moderate risk

2+ risk factors 

(10-year risk <10%)

<130 mg/dL Ó130 mg/dL Ó160 mg/dL

Lower risk

0-1 risk factor

<160 mg/dL Ó160 mg/dL Ó190 mg/dL

(160-189 mg/dL: LDL 

drug lowering optional)

Includes additional information based on Grundy et al, 2004.
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NCEP LDL Goals* for Lifestyle Change and Drug 

Therapy by Risk Category
*When triglycerides > 200 mg/dL, use non-HDL cholesterol

(goal 30 mg/dL higher than LDL goal)



Cardiovascular Disease and HIV
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D:A:D Study: Risk Factors Associated With 

CVD-Related Mortality in HIV Patients

HIV-infected patients (n=33,347)

ïTotal deaths (n=2192)

Cardiovascular-related: 11%

ïFollow-up

158,959 person-years

Significant risk factors for 
cardiovascular-related mortality

ïDiabetes, hypertension, smoking, age, 
and HBV coinfection

ïLower CD4 counts were associated 
with a higher risk of death

Need to address modifiable risk  
factors to further reduce 

cardiovascular-related mortality

Smith C, et al. 16th CROI. Montreal, 2009. Abstract 145.

Adjusted Rate 

Ratios for 

Cardiovascular 

Death (95% CI)

Diabetes 2.47

(1.76-3.47)

Hypertension 2.23

(1.69-2.94)

Smoking 1.57

(1.05-2.45)

Age 1.42

(1.35-1.49)

HBV 

coinfection

1.38
(1.01-1.89)


