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« At the conclusion of this interactive session,
participants should be able to:
— Assess and manage cardiovascular risk in persons with HIV

infection.

— Manage dyslipidemia in persons with HIV infection according
to best practices for this patient population.

Typical Case Presentation

Which of the following are appropriate in
the initial cardiovascular assessment?

e 34 y/o man presents for first visit.

« Diagnosed with HIV infection 1 month ago.
» Treatment naive.

* No other medical problems.

* Smokes cigarettes 1 PPD x 17 years.

e Family history: Ml in father at age 53.

« Fasting lipids and glucose
« Blood pressure assessment
« Estimation of cardiovascular risk (Framingham score)

¢ hs-CRP

« Cardiovascular risk factors
« Family history of premature cardiovascular disease

« ECG

¢ Insulin levels / Glucose tolerance test

Dube MP et al. Clin Infect Dis, 2003;37:613-2

Cardiovascular risk factors

Studies on CV risk in HIV-infected and HAART-treated

patients are inconsistent

» Coronary Heart Disease Risk Equivalents
— Diabetes mellitus
— Peripheral vascular disease, Cerebrovascular disease
* CHD Risk Factors
— Cigarette smoking
— Age > 45 in men; Age > 55 in women
— Lower HDL (<40 in men; <50 in women)
— Family Hx of Premature CHD (Age <55 in men; Age < 65 in
women)
— Elevated blood pressure >140/90 or treatment for
hypertension.

Study N Study Event ARV effect Traditional risk factors
VAL 36,766 | R 1,207 | No effect with HAART or PI ot evaluated
CHD
HOPS® 1807 |P 84 CV | No association found for specific Age >40y, diabetes, HTN
events | ARVs

DAD? 23,490 | P 345MI | Greater risk with cART and PI moking, age, gender, HTN, DM
Kaiser 3 4408 | R 86 MI | Greater risk of HIV+ vs HIV- Not evaluated

No greater risk on Pls.
Medi-Cal* 28,513 (R NA Greater risk with ART in 18-33 Not evaluated

year olds only
Frenchs 34,976 (R 49 MI | Greater risk of Pl vs HIV- Age
Johns 2671 | Case 43 CHD | Greater risk of HIV+ vs HIV- Age, HTN, DM
Hopkins & control
Frankfurt 7 4993 | R 29MI | Greater risk with HAART Age >40
SMART? 5472 | P 63 CHD | Increased risk with intermittent Age

HAART
1. Bozzette SA, New Eng J Med. 2003,348:702-10 4. Currer J5, JAIDS. 2003,33:506-12 , Eur J Med Res. 2000;5:320-33
2. Fris-Maller N, NEJM. 2003; 349: 19832003, 5. Mary-Krause M, AIDS. 2003.21:2479-86 in K, 13th CROI, Denver 2006, #735
3 DS, 2002;30:4717. 6. Moore RD, 10th CROI, Boston 2003, #132 JD et al. J Infect Dis. 2008 1197:1145-55.
4 Cun

Currier 35, JAIDS. 2003;33506-12
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Traditional Factors Are the Biggest Contributor to
Coronary Heart Disease (CHD) in HIV Population

\ Infection !
N /

Orange=Modifiable ~ R4

B PR etabolc syndrome. ™ Diabetes

Estimation of Risk and ATPIIl Guidelines

« Framingham Cardiovascular Risk Score

— http://mww.nhlbi.nih.gov/health/prof/other/index.htm

« Utilizes following factors:

— Age

— Gender

— Total cholesterol

— Smoking status

— HDL

— Systolic blood pressure

D:A:D Study: |$sthiecHraanigdlaamRRS&k
Estimation Valid in HIV-Infiefeteid & 8xtieis® ?

Observed and predicted Ml rates according to ART exposi&
(D:A:D Stud&/ n=23,468

7 Incidence of Mis is low: 345 over 94/469 patient-years foflow-up (31,000 pa)ent-years)

Observed
rates

Best estimate
f

o
predicted
rates

Rates per Thousand Patient-Years
ok M W A O O N ®

None <1 1-2 2-3 3-4 4+
N=5973 N=5202 N=6805 N=9050 N=10,574 N=8890

Duration of CART exposure (years)

n = ART exposure m

o Lawetal. HIV Med. 2006:7:218-230.

Problems with hs-CRP & ECG

¢ In asymptomatic individuals, ECG is insensitive as are

stress tests for detecting coronary artery disease.

« C-reactive protein is an acute phase reactant that is

elevated in HIV infection.
— Higher levels are associated with greater mortality from HIV
— No clinical endpoint data relates hs-CRP to event risk.

Why Assess Cardiovascular Risk Prior
to Initiation of Antiretroviral therapy?

MACS Study: Effects of HIV and Treatment
on Cholesterol

» Help in choosing appropriate approach to antiretroviral
treatment.

» Understanding needs for long-term health issues

» Assess the subsequent influence of antiretroviral
therapy on cardiovascular risk.

— Absence of assessment makes it impossible to determine the
treatment effects of antiretrovirals.

250 4 M Preseroconversion HMPre-HAART MPost-HAART

Total Cholesterol LDL Cholesterol HDL Cholesterol

Riddler SA, et al. JAA. 2003;289:278-2982.
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Case #1 Continues...

What would you recommend for this patient?

» He returns to discuss antiretroviral therapy.

* You suggest he consider smoking cessation.

* His HIV viral load = 120,000 copies/mL

* His CD4+ count = 257 cells/mm3.

His HIV genotype reveals wild type virus.
Urinalysis has >300 mg protein & Serum Cr-1.6
* You recommend antiretroviral therapy.

Tenofovir/FTC (fdc) Abacavir/3TC (fdc)

+ +

Efavirenz or Atazanavir+ritonavir

fdc = fixed-dose combination

Balancing the Risks for Initial NRTIs

D:A:D Study: NRTI Use and Risk of Ml

Abacavir? Tenofovir?

« D:A:D study Recentuse* (RR 95% Cl  |P-value
— 33,347 HIV patients on HAART
« 517 patients developed MI over
157,912 person-years of follow-up
— Recentdidanosine use (n=124) Didanosine | 1.53 1.10-2.13 | 0.01
— Recentabacavir use (n=192)
— Recentother NRTI use (n=237)
« Recentuse of abacavir and Stavudine 122 |0.84-1.77 | 0.30
didanosine (but not cumulative or
past use) associated with increased
risk of MI
— Risk persists regardless of length of use

Zidovudine [ 1.22 0.82-1.81 | 0.33

Lamivudine | 1.69 1.02-2.80 | 0.04

Abacavir 194 |[1.48-2.55 | <0.0001

*Model includes recent, past & cumulative exposure.

) . ) a Adjusted for age, gender, race, risk group, cohort,

— Riskreversed with discontinuationof drug  gmoking status, BMI, Fam Hx CVD, calendaryr, prior

— Most Mis occurred in patients with CV event and exposure to other antiretrovirals.
existing cardiovascular risk factors

NRTIs and risk of Ml LPVIrand Effect of adjustment for latest
recent* exposure to each dru metabolic factors on estimates of risk
SMART Study Inflammatory Markers i l l =
RR 12| Lopinavir/r
k= R [ ’
* SMART case control study of - ‘ %
Diomarkers Y 5,472 SMART Participants ll | U
c - 4,544 Receiving NRTIs .
~ Cases of CV events e T e
— Two random sets of controls ) receiving Abacavir HPYFU. 138100 74407 2076 95320 152000 53300 30,157
« CV Events: *544 receiving Didanosine MM 523 33 8 405 54 21 130 | - 5
-V . +2,882 receiving other NRTIs P ——— o
- g:!n!ca: Z“ (ISII'T]”S:" to DiD) ::‘RTAS and ’|'5|k of MI LPV/rand Effect of adjustment for latest
- pr?ég?iuresfloﬁ%vd Sdtg;tﬁyfrom Baseline medians (interquartile ranges) recent” and cumulative exposure metabolic factors on estimates of risk
CVD ' Marker | Abacavir Other NRTI | P-value* | = S—— Primary model
— Major CVD plus PVD, CHF, (n=175) _ | (n=500) o “Z [ e — =) Opsoidacnia
unwitnessed death, and drug hsCRP 2.09 233 0.02 e [ oL ] v l. &1l oy Ind e Elevatedbioodpressur)
treatment for CAD my/mL (1.27-6.46) | (0.96-5.31) ! S It — Dsbetes meus
+ Analyses adjusted by multiple [i_-6 2.52 2.23 0.02 o8 L — Upocysiophy
variables* pom. | (167-3.67) | (1.36-3.74) R e .
HPYFUL 130100 74407 20676 95320 152000 S3300 0157 P i
e sz m w45 s 21 10 e siowengand
*Age, gender, race, smoking, Hx of CVD, blood pressure, treatment for hyperlipidemia or hypertension, —
lpid evels, diabetes, CD4, HIV VL, NNRT use, P use, B and Hepatiis serology. AIDS 2008; 22: F17-24. 1 CROL 2009: Absiract 4416
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ACTG A5001 Study

Risk Assessment of the Use of Abacavir
— Efficacy & Potential CV Risk

Myocardial Infarctions (n=24) Severe CVD (n=56)

Adjusted RR | 95% CI |P-value |Adjusted RR |95% CI P-value
RecentABC |1.0 04,29 (0.82 0.8 04,15 0.50
Age 2.0 1.4,29 |<.001 1.9 15,24 |<0.001
Ever smoked | 3.1 09,10 (0.07 1.4 08,27 0.27
Hypertension | 1.3 05,35 (057 23 1.3,4.1 |0.007
Family Hx 12 01,93 [0.89 25 08,75 0.11
CAD
Black race 0.5 02,13 (013 0.6 03,11 0.11
Hispanic 0.5 .08,15 |0.16 0.4 0.2,1.05 (0.06
race

-3207 patients randomized to first treatment naive regimen.
-781 randomized to Abacavir

Benson et al. 16" CROI, 2009, Abstract 721.

AGAINST USE

« If the D:A:D study is correct,
for every 11 patients you
treat you'll have 1 excess Ml
(NNT=11).

« Abacavir has not performed
as well as comparator NRTIs
in inducing virologic
suppression (ACTG A5202).

« There are other acceptable
alternatives for first line use
in persons with higher
cardiovascular risk.

UNKNOWNS

« Cannot eliminate bias from
retrospective data.

« Clear biologically plausible
mechanism not established.

* No RCT proving Abacavir
results in a greater risk of
CVD events.

* Is the risk of CVD events with
Abacavir use higher than the
risk of other competing
morbidities associated with
the use other drugs?

Case #2

What do | need to know about the
management of dyslipidemia?

« 51 y/o woman with HIV since 1989.
« Treatment failure in the 1990s to nucleoside therapy.

« HIV genotype in 2000 showed resistance to Thymidine
analogs, 3TC/FTC, Abacavir.

« Started on Tenofovir/FTC FDC + Lopinavir/ritonavir in
2001 with consistent HIV VL<50 cpm; CD4-750 c/mm3.

« Pre-treatment lipids not available; Smoker.
e Current lipids: TC-270; HDL-38; TG-375; LDL-160.
e 2 CV risk factors with Framingham score=10%

« What the lipid effects of selected antiretroviral agents

« Whenis it appropriate to recommend lipid-lowering Rx

What are the important drug-drug interactions

¢ What is the single most important intervention to
reduce cardiovascular risk

Metabolic Effects of Low-D&¥esRiRif@vavinin 52
(HIV-) Healthy Volunteers

RTV 100 mg BID x 14 days 7-Day washout LPV/r x 14 Days

RTV LPVIr
Parameter Baseline (100 mg (400/100 mg
BID) BID)
n 20 20 20
Total cholesterol 166 185* 197*
(mg/dL)
LDL-C (mg/dL) 97 113+ 120*
HDL-C (mg/dL) 54 51* 53
Triglycerides 77 98* 114*
(mg/dL)

*P<0.01 change from baseline.
Shafran SD, et al. HIV Med. 2005,6:421-425.

Slide 24

CIRAL + ARVs
B LPV/RTV + ARVs

Protocol 033

Mean Change From BL
at Wk 12 (%)
m
5

-50

Mean mg/dL: Fasting Non Fasting ~Fasting  Fasting Fasting Non  Fasting Fasting ~Fasting

Cholesterol  HDL-C TG'  LDL-C  HDL-C Cholesterl HDL-C ~ TG'  LDL-C  HDL-C
AtBL 217 205 166 158 190 164 116 105 49 47 214 211 168 164 210 219 104 104 46 48
AWK 12 186 205 138 159 113 172 100 103 47 46 183 212 138 166 125 237 103 104 45 46

*P <. 001;'median % change from BL at week 12

Eron J, et al. CROI 2009. Abstract 70aLB.
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Summary of ARV Lipid Effects

Lipid- LLowestimgAMggerits aard R s : Doy | itreact toons

* NRTIs * Pls
— d4T, ZDV, ddI — LPVIr, IDV, NFV, TPV/r
- TDF — +/- DRVIr, Fos-APV/r
- FTC,3TC,ABC - ATz
* NNRTIs * Integrase inhibitors
- NVP,EFZ - RAL
- ?ETR
« Entry Inhibitors
- MVC, T20

*Level of Evidence: Expert Opinion.

Fibrates
Fluvastatin
Pravastatifi
Ezetimibe

Fish oil

Low interaction
potential

Statin + fibrate
Atorvastatin .
Rosuvastatin Use cautiously
Niacin

Lovastatin

Simvastatin Contraindicated

*AUC with darunavir.

« Fichtenbaum et al. AIDS. 2002;16:569-577. « Hsu et al. AAC. 2001;45:3445-3450. + Gerber et al. JAIDS, 2005; 39: 307-12..+

2Kiser J et al. JAIDS. 2008;47:570-8. Gerber et al. JAIDS, 2008; 47: 459-66. + Darunavir Package Insert 2008. m
2

Clinical Viewpoina]

Diminished Effects of Lipid-lowering agents

Efavirenz & Statins

Lopinavir/ritonavir & Rosuvastatin

Total Cholesterol (mg/dL) Triglycerides (mgldL)

B

percent change in AUC due to EFV

Gerber JG et al. JAIDS 2005; 39: 307-12
2Kiser J et al. JAIDS. 2008;47:570-8.

Summary of Drug-Drug Interactions

« Protease inhibitors - - AUC of simvastatin, lovastatin.
— Contraindicated
— Pravastatin AUC with use of darunavir+ritonavir

» Protease inhibitors - AUC of atorvastatin
— Use with caution

» Protease inhibitors — AUC of pravastatin (note above)
— May need to increase dose

* NNRTIs ~ AUC of simvastatin, atorvastatin, pravastatin
— May need to increase dose

« Lopinavir/ritonavir - AUC but ~ effect of rosuvastatin
— May need to increase dose

« Fichtenbaum et al. AIDS. 2002;16:569-577. + Hsu et al. AAC. 2001:45:3445-3450. + Gerber et al. JAIDS, 2005; 39: 307-12..+

ZKiser J et al. JAIDS, 2008:47:570-8. Gerber et al. JAIDS, 2008; 47: 459-66. - Darunavir Package Insert 2008,

LDL Cholesterol Goals and Cutpoints for
Therapeutic Lifestyle Changes (TLC)
and Drug Therapy in Different Risk Categories

LDL Level at Which to LDL Level at Which

Initiate Therapeutic to Consider
LDL Goal Lifestyle Changes Drug Therapy
Risk Category (mg/dL) (TLC) (mg/dL) (mg/dL)
CHD or CHD Risk 2130
Equivalents <100 3100 (100-129: drug
(10-yearrisk >20%) optional)

10-year risk 10-20%:

2130
2+ Risk Factors <130 3130
(10-yearrisk £20%)

TOyearTisk <10%:
3160

2190
0-1 Risk Factor <160 3160 (160-189: LDL-
lowering drug
optional)

ATP Il NCEP Guidelines, 2004.

Dyslipidemia main treatment options*

Statins Fibrates

+Good for elevated LDL *Good for elevated TG
«Survival benefit in HIV- pts. *Decreases Mis in HIV- pts.
*Anti-inflammatory effects *May elevate HDL

- _ ) *May elevate LDL but - size
«Stabilizes endothelial function y K
X K *Main AEs: liver, muscles
*Main AEs: liver, muscles

Nicotinic acid

*Good for ~ HDL, - TG or - LDL
sLiver toxicity, insulin resist.

Cholesterol absorption
blocker
*Only useful for elevated LDL

*Use with statin Fish Oil (Omega-3 FA)

*Level of Evidence: Expert Opinion. +Good for elevated TG
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Selected studies of Statin therapy in HIV

Dose |Duration TC TG HDL DL

Pravastatin ! (n=15) |40 mg |12 wks -17.3% |-8% |+6% |-26%

Approximate Maximum Lipid-lowering Effects
In Persons with HIV infection.

Atorvastatin 2 (n=10) |10 mg+ |24 wks -19% |-21% |- -

Statins 3 (n=37) various |48 wks  |-25% |-35% | +24% |-26%

Pravastatin 4 (n=83) |40 mg |12 wks -16% |-13% |No -20%

Pravastatin ®> (n=36) |40 mg |48 wks -46% |-41% |+10% |-40%

Atorvastatin 7 (n=20) |10 mg [24wks |-27% |-41% |+4% |-37%

Rosuvastatin 8 (n=16) |10 mg |24 wks |-22% |-30% |+29% |-22%

Pravastatin 6 (n=29) |40 mg |8 wks -14% |-23% |+8% |-19%

1.Moyle et al. AIDS, 2001;15:1503-8. 2. Henry et al. Lancet, 1998;352: 1033-32alza et al. AIDS; 2003:17:851-9.
4. Aberg et al. AIDS Res Hum Retroviruses, 2005; 21:757-67. 5. @ai#aAIDS 2005;19:1051-8. 6. Hurliman et al. Heart, 2006;

92:110-12. 7. Palacios et al. JAIDS, 2002;30:536-7. 8. Calza d0x, 2005:19:1103-5.

TC TG HDL LDL
Statins -50% -35% +25% -40%
Fibrates -30% -60% +20% Variable
Fibrates+Statin -60% -70% +25% -50%
Statin+CA blocker  |-50% -2% +8% -45%
Fish Oil+Fibrate -2% -65% +6% +13%
Fish Oil -10% -50% +15% +10%
Niacin -20% -40% +20% -20%

*Level of Evidence: Expert Opinion.

A 10-Week Smoking Cessation Program
Reduced 14.5- Yezar Wttty

O Sustained quitter
O Intermittent quitter

O Continuing smoker
P 0.001
3
2 P=0.03
P=0.02
o0l ’_H_I —1
CvD

CHD

4 P=0.001

Lung Other Respiratory Other Unknown
Cancer Cancer Disease

Cause of death

Rate of Death/1000 Patient-Years

Anthonisen et al. Ann Intern Med. 2005;142:233-239.

Guidelines for Managing Lipid Disorders and CVD
Risk in Patients Receiving HAART

2003 ACTG IDSA Metabolic Guidelines

Obtain fasting lipid profile prior to starting antiretrovirals and  within 3-6
months of starting new regimen
|
Count number of CHD risk factors and determine level of risk.If 22
risk factors, perform a 10-year risk {

Intervene for modifiable nonlipid risk factors,
including diet and smoking

If above the lipid threshold based on risk group despite
vigorous lifestyle interventions:

[ 1
Consider lipid-lowering Consider altering
drugs antiretroviral therapy

Serum LDL-C  100mg/dL or TGs >
200-500 mg/dL with elevated non- Serum TGs >500 mg/dL:
HDL-C: STATIN FIBRATE

Dubé et al. Clin Infect Dis. 2003;37:613-627.

Summary of Knowledge Gaps in HIV

Overall Summary

Etiology Management

« ?Mechanisms of dyslipidemia + Switch ARV or lipid-lowering
drugs?

Epidemiology

« Does HIV treatment induce « Does the use of statins result in a

clinical endpoint benefit in
persons with HIV and
dyslipidemia?

more rapid progression of
atherosclerosis?

Is the dyslipidemia associated
with HIV just as bad as that
observed in seronegative
persons?

« Assess cardiovascular risk and lipids.
« Encourage healthy lifestyles, risk reduction.
« Choose antiretroviral therapy to minimize risk.
— Be careful about switching therapy.
« Lipid-lowering therapy based upon NCEP guidelines.
— Statins provide ~25-35% ~ in LDL; TC with 10-15% - in HDL.
— Fibrates provide ~40% ~ in TG.
Watch out for complex drug-drug interactions.

¢ 1 mg/dL - in LDL means a 1% increase in CV risk
e I1mg/dL- in HDL ~ CVrisk by 2% in & 3% in
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