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Global Summary of the AIDS
Epidemic—December 2008

Mumber of people living with HIV in 2008

Total 33.4 million [31.1 million-35.8 million] |

People newly infected with HIV in 2003

Total 2.7 million 2.4 million—3.0 million]

AlDS-related deaths in 2008

Total 2.0 milfion [1.7 million-2.4 million]

Global Summary of the AIDS
Epidemic—December 2008
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HIV Prevalence

Estimated Number of Life-Years
Added Due to Antiretroviral Therapy
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WHEN TO START HAART?




Indications for Initiating
Antiretroviral Therapy

* History of an AIDS-defining illness or
CD4 count < 350 cells/mm?3
Regardless of CD4 count
— Pregnancy
— HIV-associated nephropathy

— Hepatitis B virus (HBV) coinfection (when
HBV treatment is indicated)

Indications for Initiating
Antiretroviral Therapy

CD4 counts between 350 and 500
cells/mm3
— Panel was divided
* 55% with All rating
* 45% with BIl rating
CD4 counts > 500 cells/mm3
— Panel was divided
« 50% with BIII
* 50% with CllI

When to Start HAART?

AIDS or death Death
2

5.
©D4 el count (cells/=0) D4 cell count (cells/ «L)

M oB e o®m 5

Probbility of death (%)

o

iral load (log [copies/mL)

LN
Probability of death (%)
o m s oo o®




When to Start HAART?
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When to Start HAART?
Determinants of a First-AIDS-defining
Malignancy

Cumulative Exposure

CD4 cell count, < 200
cells/mm?
Per additional year of
exposure

1.36 (1.21-1.54)

Plasma HIV RNA level, >
500 copies/mL

Per additional year of
exposure

1.27 (1.15-1.40)

ARV exposure
Per additional year

0.82 (0.74-0.91)

Bruyand M, et al. Cin Infect Dis 2009;49:1109-16.

When to Start HAART?
Determinants of a First Non-AIDS-
defining Malignancy

Variable

Cumulative Exposure

CD4 cell count, < 500
cells/mm?
Per additional year of
exposure

1.13 (1.03-1.24)

Plasma HIV RNA level, >
500 copies/mL

Per additional year of
exposure

1.03 (0.94-1.13)

ARV exposure
Per additional year

0.99 (0.91-1.08)

Bruyand M, etal. C|




When to Start HAART?
Impact of CD4 cell count at 36 months

Only 43% of patients

% with Baseline
—’ CD4 < 200 cell/mm? will achieve
> 500 cells/mm?
at 36 months

H Baseline CD4

M 36-Month CD4

When to Start HAART?
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Time to Hit HIV, Early and Hard




WHICH HAART TO START?

Nucleoside Reverse
Transcriptase Inhibitors
(NRTIs)

Zidovudine

Stavudine

Lamivudine
Abacavir
Tenofovir

Emuricitabine

Pharmacologic Agents

Non-nucleoside Reverse.
Transcriptase Inhibitors
(NNRTIs)

Nevirapine

Etravirine

Protease Inhibitors Entry Inhibitors
PIs)

(Els)

‘Saquinavir
Nelfinavir

Lopinavir
Atazanavir
Fosamprenavir/Amprenavir
Tipranavir

Guidelines for the

ARV Mechanism of Action
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ARV Mechanism of Action

Entry inhibitors?

Kiby JM et al, N Engl 2
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Preferred HAART Regimens

Panel’s Recommendations:
»  The Panel recommends initiating antireiraviral therapy in ireatment naive patients with 1 of
the folloswing 3 tpes of regimen:
NNRTI + 2 NRTT
PI (preferably boosted with ritenavir} + 2 NRTI
o INSTH+ 2 NRIT
The Panel recommends the following as preferred regimens for ireatment mafve patients:
o Efvirenz + tenofovir + emiriciiabine (A5
o Rirommvir-boosred arazanavir + remafovir + emoriciabine (471
Ritonavir-boosted darunavir + tenofovir + emiricitabine (Al}
& Raitegravir + tenofovir + emiricirabing (AL
« A list of Panel d i and accepiabls regimens can b found in Ta
»  Selection of a regimen should be individualized based on virologic efficacy, taxicity, pill
burrden, dasing frequency, drug-drug fnferaction potential, resistance lesting resulfs, and
comorbid conditions.
Based on individual parient characieristics and needs, in some instances, an aitermarive
regimen may actuaily be a preferred regimen for a patient.

INSTT = g imbibrten, NNRIT = decude v
tewseriphane imbvisser, P = preteese sbnbater

Guidelines for the Use of Antiretr
Adol

ART Components for

Treatment Naive Patients

PI-BASED REGIMENS (RITONAVIR-BOOSTED OR UNBOOSTED Pl + 2 NRTIs)

Panel's Recommendarions:

Preferred PI(in alphaberical arder):

* atazamavir + ritowavir ouce daily (AL
darunavir + ritonavir suce dail /]

Alternative PI(EI) (in alphabesical arder):
+ atazamavie™ (unboosted) suce daily

+ fosaumprenavir (unboasted) mwice daily
* foraunprenavir + ritenavir once daily

* saguinavie + ritonavir twice daily

* Ritanavic 00 pov div must be grosn whow tnafiic ov afiois

w2 it mied with atazamvi

Guidelines for the niiretroviral
. Nover
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ART Components for

Treatment Naive Patients

DUAL-NUCLEOSIDE OPTIONS AS PART OF INITIAL COMBINATION THERAPY

Panel's Recommendations:
Preferred dual-NRTI (Al}:

= renofovirenuricitabine ~fcoformulared)
Alsernative dual-NRTIs (BI} iin alphabetical arder):

= abacavirlamividine™ (caformulared) in paients tested negarive af HLA-B=3701
= didanesine + {lamivudine or entiricitabine)
* cid, fineJmmivndine (e Tated)

® Emiricitabing may be wsed in place of kmirmdine or vice versa

Which HAART to Start?

» AIDS Clinical Trials Group A5202

— Phase 3B, 96-week study

— Initial once-daily ARV treatment regimens
» Abacavir 600 mg/lamivudine 300 mg, or
« Tenofovir 300 mg/emtricitabine 200 mg with
 Atazanavir 300 mg/ritonavir 100 mg or
 Efavirenz 600 mg

— 1858 eligible patients

— 797 patients with baseline HIV PCR >

100,000 copies/mL

Which HAART to Start?
A5202

———]—— _ _ . _ TDF-FTC (26 events)
1

ABC-3TC (57 events)

P<0.001, log-rank test
Hazard ratio, 2.33 (95% Cl, 1.46-3.72)

Probability of No
Virologic Failure (%)

— T T T T T
16 24 36 48 60 7z 84

Weeks since Randomization

No. at Risk
ABC-3TC 363 313 267 222 133 137 87 49
TDF-FTC 361 321 284 236 204 160 104 65




Which HAART to Start?
Individual Tailoring

Comorbid conditions

Baseline genotypic analysis
— Ranges between 6-16%
— Cost-effective

Pharmacogenomic analysis
Adherence

Drug Interactions
Resistance prediction
Expected toxicities

Measurements of Resistance

Genotypic test

— Detection of HIV genetic mutations
predominating at the time of sample

— Significance of mutations not evaluated
— Difficult to perform if HIV <1000 copies
— $360-480/test

Which HAART to Start?
Individual Tailoring

Comorbid conditions

Baseline genotypic analysis
— Ranges between 6-16%
— Cost-effective

Pharmacogenomic analysis
Adherence

Drug Interactions
Resistance prediction
Expected toxicities




Pharmacogenomic Analysis

Abacavir hypersensitivity reaction
—Incidence: 5-8% patients

— Onset: within 6 weeks of therapy

— Early discontinuation of therapy
HLA-B*5701 screening

—100% Negative Predictive Value

— 47.9% Positive Predictive Value

— True hypersensitivity reactions: 2.7%

Which HAART to Start?
Individual Tailoring

Comorbid conditions
Baseline genotypic analysis
— Ranges between 6-16%

— Cost-effective
Pharmacogenomic analysis
Adherence

Drug Interactions
Resistance prediction
Expected toxicities

Patient Case

* 56 yo AAM presents Medications:
for initial evaluation — Amlodipine/benazapril
e PMH: 10mg/40mg
_HTN — Followed by PCP with
_ Obesity (138kg) poor control
e SH:
— Tobacco (+)
— Occasional EtOH




Patient Case

Surrogate HIV PCR
markegrs 261 (9%) | 155,000
UA: ptn (-); glucose (-) cells/mm? | copies/ml
Baseli NNRTIs
HLA-B*5701 Negative Gl None None
Genotype
reported reported

Preferred HAART Regimens

Panel’s Recommendations:
»  The Panel recommends initiating antirefroviral therapy in treatment maive patients with 1 of
the folloswing 3 tpes of regimen:
NNRTI + 2 NRTT
PI (preferably boosted with ritenavir} + 2 NRTI
INSTH + 2 NRIT
The Panel recommends the following as preferred regimens for ireatment mafve patients:
Efvirenz + tenofovir + emricitabine (Al
Rirommvir-boosted arazanavir + renafovir + emoricirabine (A7
Ritonavir-boosted darunavir + tenofovir + emiricitabine (Al}
& Raitegravir + tenofovir + emiricirabing (AL
A list of Panel d v and acceplabie regimens can be found in
Selection of a regimen should be individualized based on virologic efficacy, taxicity, pill
turrden, dosing frequency, drug-drug fmferaction potentinl, resistance festing results, and
comorbid conditions.
Based on individual parient characieristics and needs, in some instances, an aitermarive
regimen may actuaily be a preferred regimen for a patient.

INSTT = integrene imbiliten, NNRIT = Arewde rovert ' NRIT = wwclowitivde severse
bewscriptare mhidster, PI = protens ter

Guidelines for

Which HAART to Start?
Individual Tailoring

Comorbid conditions
Baseline genotypic analysis
— Ranges between 6-16%

— Cost-effective

Pharmacogenomic analysis
Adherence

Drug Interactions
Resistance prediction
Expected toxicities




Which HAART to Start?

A. Efavirenz

B. Atazanavir/ritonavir
C. Darunavir/ritonavir
D. Raltegravir

Patient Case

143/107 | 21 96 LFTs AST 17 ALT 17 ALP 123
351 24 113
Cholesterol | HDL 42 LDL 112 TG 180

CD, HIV PCR
392 (14) <50
cells/mm?3 | copies/mL

Surrogate
markers

WHICH HAART TO START
FOR THE PATIENT WITH
RESISTANCE?




Pharmacologic Agents

Nucleoside Reverse side Entry Inhibitors
Transcriptase Inhibitors (Els)

Enfuvirtide
Maraviroc

i
Nelfinavir

Goals of Therapy in the
Resistant Patient

» Defined Goals

— To achieve plasma HIV PCR below assay
detection

Patient Case:
Multidrug Resistance

46yo WM with HIV diagnosed in 1983
— PMH:
* Kaposi's sarcoma
+« COPD
« Peripheral neuropathy
Prior HAART includes:
— All NRTIs with ? HSR to abacavir
— Efavirenz and Nevirapine
— Fosamprenavir/ritonavir [(most recent HAART) 2005-2008]
— Saquinavir
— Full dose ritonavir in 1996
HIV PCR= 135,000 copies/mL

CD,=120 (10%) cells/mm?3




Which HAART to Start for the Patient
with Resistance?

Comorbid conditions « Assessment of
Baseline genotypic treatment failure
EQEWSS — Adherence issues

— Ranges between 6-16% — Medication intolerance

_ Cost-effecti — Pharmacokinetic issues
OSLElISCUNE . « Food/fasting requirements

Pharmacogenomlc « Drug-drug interactions

analysis Suspected drug resistance
+ Genotypic analysis
Adherence . « Phenotypic analysis
Drug Interactions Virologic suppression
Resistance prediction Immunologic failure

Expected toxicities

Genotypic Analysis

Fielavant FIT Mutations. MA1L, LTAV, VTST, K103N, VI08L Y115F, ¥ 18157, WIS, T2IEY

Hucleoside and Nuclestide AT inhititors Assintanos interpratation

HanNuslecside AT inhisitors

Felevant Protssss Mutstions: L10I, K20R, W3SL IS4V, ATTV

Measurements of Resistance

» Phenotypic test

— Growth properties of HIV in the presence
of antiretroviral agents

—1C 50, 90, 95%

— Difficult to perform if HIV <1000 copies
—$900/test




Which HAART to Start for the
Patient with Resistance?

A. Etravirine

B. Darunavir/ritonavir
C. Enfuvirtide

D. Maraviroc

E. Raltegravir

F. Tipranavir

ARV Mechanism of Action

Maraviroc

CCR5 Antagonist:
Maraviroc (Selzentry)

+ CCRS5 tropism must be tested prior to
Initiation
* Maraviroc 150-600 mg bid
» Adverse reactions
— Cough/Pyrexia
— URIs
— Musculoskeletal symptoms
— Abdominal pain
— Dizziness
— Cardiac ischemia
— Rash
» Systemic allergic rxn reaction +/- hepatitis
* Black Box Warning




CCR5 Antagonist
Maraviroc (Selzentry)

100 4
| Baseline characteristics
+CD4=191 cells/mm?
*HIV PCR=71,891 copies/mL
BID

)1 versus placebo and OBT

ARV Mechanism of Action

Mature
virus

Entry inhibitors?

Integrase Inhibitor:
Raltegravir (Isentress)

Novel MOA

Dosage: 400 mg bid

Elimination:

— Metabolism: glucuronidation via UDGT
* Minimal drug interactions

» Adverse events
— Nausea
— Headache
— CPK elevation (6%)




Raltegravir (Isentress)
Phase Il Clinical Trial

Benchmark I, Il Raltegravir 400 mg bid
Viral Load (copies/mL) 44,668 -
< 400 copies/mL

[
109

< so0copiesm____| .
< 50 copies/mL 6.
5.5 I

ARV Mechanism of Action

Mature 2

virus, 4 R .
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ntegrase
nhibitors?

NNRTI:
Etravirine (Intelence)

Indication: Treatment resistant HIV
Dosage: 200 mg bid

Elimination:

— Metabolism

« CYP 3A4, 2C9, 2C19
¢ Glucuronidation

Drug Interactions:

— CYP 3A4 induction

— CYP 2C9/19 inhibition
Adverse events:

— Rash




NNRTI:Etravirine (Intelence)

Patient Case:
Multidrug Resistance

46yo WM with HIV diagnosed in 1983
- PMH:

* Kaposi's sarcoma
+« COPD

« Peripheral neuropathy

Prior HAART includes:

— All NRTIs with ? HSR to abacavir

— Efavirenz and Nevirapine

— Fosamprenavir/ritonavir [(most recent HAART) 2005-2008]
— Saquinavir

— Full dose ritonavir in 1996
HIV PCR= 135,000 copies/mL

CD,=120 (10%) cells/mm?3

Raltegravir-Etravirine
Drug-Drug Interactions




Patient Case:
Multidrug Resistance

 Raltegravir 800 mg AM/400 mg PM
 Etravirine 200 mg twice daily

» Tenofovir 300 mg/Emtricitabine 200 mg
once daily

Patient Case:
Multidrug Resistance

Follow-up CD4 count (cells/mm3) HIV PCR (copies/mL)

Baseline 120 (10%) 135,000

Four weeks 285 (15%) 200

Four months 288 (16%)

Eight months 272 (17%)

Eleven months 306 (17%)

Fifteen months 324 (18%)

Nineteen months 240 (15%)

Patient Case:
Multidrug Resistance

*Raltegravir Cyq,q, lower than the IC 95 (14.6 ng/mL)




Raltegravir
Drug-Drug Interactions

Raltegravir prescribing informat

Raltegravir
Drug-Drug Interactions

Future Antiretrovirals

* Rilpivirine

— NNRTI

— 96-week, Phase Il data

— Dosage=25 mg

— Drug-drug interaction with acid suppression
* Elvitegravir

— Integrase inhibitor

— Significant CYP interactions (CYP 3A4)

— Pharmacokinetic enhancement with ritonavir




HAART AND ADVERSE
EVENTS

HAART and Adverse Events

Reprinted from The Lancet, Calmy A, et a. Lancet 2

redavance of
hyparsensin

& WARNINGS AND PRECAUTIONS
5.1 Severs Skin and Hypersensitivity Reactions

| skin roactions have boeen reporied. Thes
epidormal necrobyss




Hypersensitivity: Rash

e Etravirine
— Clinical trial data: 14-20%
— Higher incidence in females
— Onset: 11-14 days
— Duration: 12-16 days
— Discontinuation rate: 2%

Hypersensitivity: Rash

* Protease Inhibitors
— Atazanavir* (20%)
— Darunavir* (7%, clinical trials 16%)
— Fosamprenavir* (19%)
— Lopinavir/ritonavir (clinical trials 7%)
— Tipranavir* (10% adults; 21% pediatrics)

*Sulfonamides

HAART and Adverse Events




Nephrotoxicity

» Nephrolithiasis
— Indinavir
— Atazanavir

 Acute interstitial nephritis
— Atazanavir

HAART and Adverse Events

HAART and Adverse Events

* Veterans Affairs Database
— Retrospective data
— Cardiovascular mortality

» Myocardial infarction (D:A:D study group)
— Prospective study
— 11 international cohorts
— N=23,437 patients




HAART and Adverse Events
Myocardial Infarction with Exposure
to Antiretroviral Therapy

Incidence per 1060 Person-Y r

.1'4
Exposure (yr)

No. of Events 16 17 ) a il ] 51
No.ofPerson¥r 11815 7105 o027 12088 14852 14394 11351 7o s

The DAD Study Group. N EnglJ Med 20

HAART and Adverse Events
Risk of Myocardial Infarction with Exposure
to Antiretroviral Therapy

Variable Unadjusted Model Adjusted Model 1 Adjusted Model 2§

Exposureto protease inhibitars (per additional

Exposure tomonnudzoside snscriptise 1,07 (100-114)
inhibitars {per additional year)

+ Adjusted model: ++ Adjusted model:
«Gender +Diabetes mellitus
«Cohort *Hypertension
*HIV transmission group *Dyslipidemia
*Race/ethnic group

*Age

*BMI

«Family history

*Smoking status

*CV history

«Calendar year The DAD St

HAART and Adverse Events
Risk of Myocardial Infarction with Exposure

to Antiretroviral Therapy

Risk of Mi with ad] recent exposure o 13 drugs from 3 drug classes
NRTI [ — NNRTI
Drug | ZDV | ddl | ddC | d4T | 3TC | ABC | TDF ‘3‘: NFY | LPVIr 5;;‘.? NVP | EFV

#PYFU | 138108 | 74407 | 206765 | 95320 | 152000 | 53300 | 36157 | 68460 | 56520 | 37136 | 44657 | 61855 | 58045

089 | 141 | 101 | 102 | 121 | 168 | 114
(078 | (100- | (042- | (076- | (095 | (135 | (0.65
126) | 182 | 243) | 137 | 155 | 213 | 152
105

104 | 100 | 103 | 103 | 0s9 | 107 | 1. 112 | 104 | 113 | 108 | 097 | 102
(090 | ©.04- | 093 | (098 | (094 | (101 | 092 | ro7- | 0o | (05 | (0os- | .92 | (098
103) | 108)

Lundgren J, et al. CROI 2009;Abstract 44LB. Worm al. D




HAART and Adverse Events
Risk of Myocardial Infarction with Exposure
to Antiretroviral Therapy

Dear Health

LEXIVA® [fossmprenavir calcium) Tablets and Oral Suspension:
Myocardial Infarction and Dyslipidemia

HAART and Adverse Events
Risk of Myocardial Infarction with Exposure
to Antiretroviral Therapy

e NRTI risk
— Zidovudine
— Didanosine
— Stavudine
— Lamivudine
— Abacavir

HAART and Adverse Events
Risk of Myocardial Infarction with Exposure
to Antiretroviral Therapy

* NRTI risk

— Zidovudine

— Stavudine
— Lamivudine




HAART and Adverse Events
Risk of Myocardial Infarction with Expos

to Antiretroviral The

recent exposure

‘0 13 drugs from 3 dnig classes
Pl HNNRTI

wev | wevie | 9| wve | erv

DV

Drug 2oV adl | daC | 44T | 3TC | ABC | TOF |

#PYFU | 136108 | 74407 | 29676 | 95320 | 152009 | 53300 | 39157 | 68469 | 56529 | 37136 | 44657 | 61855 | 56048

(95% 089 | 141 | 101 | 102 | 121 | .68 | 114
078 | (1.00- | Q42 | ©76- | ©95- | (133 | 85 [ - - - -
126) | 162 | 243 | 132 | 159 | 273 | 153

104 | 100 | 108 | 103 | 088 | 107 | 105 | 142 | 104 | 113 | 105 | 097 | 142
099 | @.94- | 095 | 096 | ©94- | (107 | 92 | (107~ | 098 | (105 | 098 | 0.92- | (@%6-
108) | 108 | 1.14) | 108 | 105 | 174 | 119 | 148 | 110 | 120 | L1 | 103) | 108

Lundgren J, et al. CROI 2009;Abstract 44L8. Worm

HAART and Adverse Events
Risk of Myocardial Infarction with Exposure to
Antiretroviral Therapy
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HAART and Adverse Events

Risk of Myocardial Infarction with Exposure to
Antiretroviral Therapy

Moot " Pt
L’ e gt

Risk Tool for 10-year Risk of
(Myocardial Infarction and Coronary Death)

Calculate 10-Year fisk

Iinih. goviguidelines




HAART and Adverse Events

Risk of Myocardial Infarction with Exposure to
Antiretroviral Therapy

Risk score results:

| on medication
Risk Score”

Questions




