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What to start?

2011

Is it time to change?

Why are you still here?

• To update your knowledge?

• To hear a summary of the guidelines?

• For training purposes?

• To determine treatment regimens for your 
patients?
– Thinking of now?

– Thinking of their future?

• To check your doing everything right?

• To hopefully win a prize?

• To stay for the beer festival?
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To have a w/e in Bournemouth?

Relative importance 

What 

to 

Start?

Getting 

people 

tested
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Getting people tested

What to start?

All drugs are active

Proportionality 
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1996 – 2006 48w VL <50 copies/mL by treatment arm
AI424-034: ATVqd+COM (PI)

AI424-008: NFV+D4t=3TC (PI)

PROAB3001: APV+ZDV+3TC (PI)

AI414-008: ATV(400)+d4T+3TC (PI)

AI424-152: NFV+COM (PI)

Ozcombol: IDV+ddI+d4T (PI)

START II: IDV+ZDV+3TC (PI)

AI424-007: ATV(400)+ddI+d4T (PI)

Ai424-034: EFVqd+COM (NNRTI)

AI454-152: NFV+ddI-EC+d4T (PI)

Domula: EFV+COM (NNRTI)

Domula: EFV+ddI+d4T (NNRTI)

AI424-007: NFV+ddI+d4T (PI)

CNA3005: ABC+ZDV+3TC (NRTI)

Domula: EFV+d4T+3TC (NNRTI)

START II: IDV+d4T+ddI (PI)

NEAT Study: NFV+ABC+3TC (PI)

DMP266-006: IDV+ZDV+3TC (PI)

SUN: SQV+ZDV+3TC (PI)

VIRGO: NVP+ddI+d4T (NNRTI)

AVANTI II: IDV+ZDV+3TC (PI)

AVANTI III: NFV+ZDV+3TC (PI)

INCAS: NVP+ZDV+ddI (NNRTI)

CNA3005: IDV+ZDV+3TC (PI)

START I: IDV+ZDV+3TC (PI)

096 Arm 1: EFV+3TC+d4T(r) (NNRTI)

Atlantic: 3TC+ddI+d4T arm 2 (NRTI)

START I: IDV+d4T+3TC (PI)

096 Arm 2: EFV+3TC+d4T(xr) (NNRTI)

CNA3014: IDV+COM (PI)

COMBINE: NFV+COM (PI)

Atlantic: NVP+ddI+d4T arm 3 (NNRTI)

M98-863: NFV+d4T+3TC (PI)

SOLO: NFV+3TC+ABC (PI)

Ozcombo I: IDV+ZDV+3TC (PI)

CNA3003: ABC+ZDV+3TC (NRTI)

SOLO: f osAPV/RTV+3TC+ABC (BPI)

099 Arm 1: EFV+3TC+d4T(r) (NNRTI)

Atlantic: IDV+ddI+d4T arm 1 (PI)

CNAF3007: ABC+COM (NRTI)

CNAF3007: NFV+COM (PI)

FTC301: EFV+ddI+d4T (NNRTI)

NEAT Study: f osAPV+3TC+ABC (PI) 

IMEA-01: RTV+ddI+d4T (PI)

099 Arm 2: EFV+3TC+d4T(xr) (NNRTI)

CLASS: APV/RTV+ABC+3TC (BPI)

EPV20001: 3TCqd+ZDV+EFV (NNRTI)

CNA3014: ABC+COM (NRTI)

Ozcombo I: IDV+d4T+3TC (PI)

EPV20001: 33TCbd+ZDV+EFV (NNRTI)

CLASS: ABC+d4T+3TC (NRTI)

DMP266-006: EFV+ZDV+3TC (NNRTI)

M02-418: LPV/r+FTC+TDF(bid) (BPI)

COMBINE: NVP+COM (NNRTI)

2nn Arm 2: NVPbid+d4T+3TC (NNRTI)

ZODIAC: EFV+ABCqd+3TC (NNRTI)

M98-863: LPV/r+d4T+3TC (BPI)

ZODIAC: EFV+ABC+3TC (NNRTI)

CNA30024:EFV+ZDV+3TC (NNRTI)

2NN Arm 1: NVPqd+d4T+3TC (NNRTI)

2NN Arm 3: EFVqd+d4T+3TC (NNRTI)

CNA30024: EFV+ABC+3TC (NNRTI)

M02-418: LPV/r+FTC+TDF(qd) (BPI)

FTC301: EFV+ddI+FTCqd (NNRTI)

DMP266-043: EFV+d4T+3TC (NNRTI)

CLASS: EFV+ABC+3TC (NNRTI)

ANRS 12-04: EFV +ddI+3TC (NNRTI)

M97-720: LPV/r+d4T+3TC (BPI)

Dart I: EFV+ddI-EC+3TC (NNRTI)

GS903: EFV+d4T+3TC+PLA (NNRTI)

GS903: EFV+3TC+TDF+PLA (NNRTI)

ANRS091: EFV+ddI+FTC (NNRTI)

10 20 30 40 50 60 70 80 900 100

% response

PI/r HAART

NNRTI HAART

NRTI HAART

PI HAART

Bartlett JA et al. Abstract 586.

Most recent

2000

2006

1996

10 20 30 40 50 60 70 80 900 100

% response

PI/r HAART NNRTI HAART

Bartlett JA et al. Abstract 586.

RALTEGRAVIR MARAVIROC
ABC/3TCTDF/FTCZDV/3TC

HEAT: ABC-3TC

HEAT: TDF-FTC

ACTG 5202: TDF-FTC/ATZ/r 

ACTG 5202: TDF-FTC/EFV

ACTG 5202: ABC-3TC/ATZ/r

ACTG 5202: ABC-3TC/EFV 

ACTG 5202 ATZ/r/TDF-FTC

ACTG 5202 ATZ/r/ABC-3TC 

ACTG 5202 EFV/TDF-FTC

ACTG 5202 EFV ABC-3TC

ACTG 5142: LOP/r

ACTG 5142: EFV

ARTEN: ATZ/r 

ARTEN: NVP

MERIT: EFV

MERIT: MRV

STARTMRK: EFV 

STARTMRK: RAL

CASTLE: LOP/r 

CASTLE: ATZ/r

ARTEMIS: LOP/r 

ARTEMIS: DAR/r

THRIVE: RIL

THRIVE: EFV

ECHO: RIL

ECHO: EFV

QDMRCK: RAL BD

QDMRCK: RAL QD

GS -934: ZDV-3TC

GS-934: TDF-FTC

2006 – 2011 48/96w VL <50 copies/mL by treatment arm
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10 20 30 40 50 60 70 80 900 100

% response

PI/r HAART NNRTI HAART

Bartlett JA et al. Abstract 586.

RALTEGRAVIR MARAVIROC
ABC/3TCTDF/FTCZDV/3TC
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HEAT: TDF-FTC
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ACTG 5202 EFV ABC-3TC

ACTG 5142: LOP/r

ACTG 5142: EFV

ARTEN: ATZ/r 

ARTEN: NVP

MERIT: EFV

MERIT: MRV

STARTMRK: EFV 

STARTMRK: RAL
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CASTLE: ATZ/r

ARTEMIS: LOP/r 
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GS-934: TDF-FTC

2006 – 2011 48/96w VL <50 copies/mL by treatment arm
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STARTMRK: EFV 

STARTMRK: RAL
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CASTLE: ATZ/r

ARTEMIS: LOP/r 

ARTEMIS: DAR/r

THRIVE: RIL

THRIVE: EFV

ECHO: RIL

ECHO: EFV

QDMRCK: RAL BD

QDMRCK: RAL QD

GS -934: ZDV-3TC

GS-934: TDF-FTC

2006 – 2011 48/96w VL <50 copies/mL by treatment arm
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10 20 30 40 50 60 70 80 900 100

% response

PI/r HAART NNRTI HAART

Bartlett JA et al. Abstract 586.

RALTEGRAVIR MARAVIROC
ABC/3TCTDF/FTCZDV/3TC

HEAT: ABC-3TC

HEAT: TDF-FTC

ACTG 5202: TDF-FTC/ATZ/r 

ACTG 5202: TDF-FTC/EFV

ACTG 5202: ABC-3TC/ATZ/r

ACTG 5202: ABC-3TC/EFV 

ACTG 5202 ATZ/r/TDF-FTC

ACTG 5202 ATZ/r/ABC-3TC 

ACTG 5202 EFV/TDF-FTC

ACTG 5202 EFV ABC-3TC

ACTG 5142: LOP/r

ACTG 5142: EFV

ARTEN: ATZ/r 

ARTEN: NVP

MERIT: EFV

MERIT: MRV

STARTMRK: EFV 

STARTMRK: RAL

CASTLE: LOP/r 

CASTLE: ATZ/r

ARTEMIS: LOP/r 

ARTEMIS: DAR/r

THRIVE: RIL

THRIVE: EFV

ECHO: RIL

ECHO: EFV

QDMRCK: RAL BD

QDMRCK: RAL QD

GS -934: ZDV-3TC

GS-934: TDF-FTC

2006 – 2011 48/96w VL <50 copies/mL by treatment arm

So ‘What to start’ for today and for 

tomorrow?
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My problem is I’m fallible

I am persuaded by cohort studies
but I know they cannot prove the association

• DAD

• UK-CHIC

• NA-ACCORD

• CASCADE

• ART-CC

• SHCS

• KP

• HOPS

• MACS

• ATHENA

• HIV-CAUSAL

• CHORUS

• EuroSIDA

• ICONA

• etc……..
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I am persuaded by the concept of RCT
?but I know this is not real life

• Completely independent
– NIH

– MRC

– ANRS

– ACTG

– GESIDA

– etc

• Drug registrational 
studies
– FDA

– EMEA

• But they don’t represent 
real clinical practice

I struggle with statistics

Meta-analysis Systematic reviews
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I struggle with statistics

NOT NON-INFERIOR SUPERIORX XX X

I am impressionable – I need a 

superhero team

Facto 

Logico 

Force  

Supremo 

Maverick

Miss Conscience 

Costa 

Industangelica 
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I can convince myself

• Yes - I did see more failures on abacavir with 

high baseline viral loads before ACTG 5202?

• Yes - more of my patients on abacavir were 

having MI’s before DAD?

• Yes - more of my patients on tenofovir were 

getting chronic renal failure before EuroSIDA?

None of us are superheroes
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We need our Guidelines

1990 Guidelines
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Drug development

Nucleoside reverse transcriptase inhibitor
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09

Data available at: http://www.ema.europa.eu. Accessed March 2011
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Vancouver 1996

Drug development

Nucleoside reverse transcriptase inhibitor

Non-nucleoside reverse transcriptase inhibitor
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Integrase inhibitor
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Data available at: http://www.ema.europa.eu. Accessed March 2011
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Guidelines start to mean something

Guideline committees
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Available on expanded access 1999

Choice 1998

NRTI/NtRTI

AZT

3TC

ddI

Abacavir

ddC

d4T

Adefovir*

NNRTI

Nevirapine

Efavirenz

Delavirdine 

Protease 

inhibitor

Saquinavir

Ritonavir 

Indinavir

Nelfinavir

Amprenavir

Lopinavir/r*

Others

Hydroxyurea

Drug development

Nucleoside reverse transcriptase inhibitor

Non-nucleoside reverse transcriptase inhibitor

Protease inhibitor

Integrase inhibitor

CCR5 antagonist / Entry inhibitor
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Data available at: http://www.ema.europa.eu. Accessed March 2011
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Guideline development

2010/11 Guidelines 
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So what about the BHIVA guidelines?

• Always been different

• Always been right??

• Nothing since 2008!

1990 2000 2008

DHHS AZT 2RT+PI
2RT+PI/r

2RT+NNRTI

IAS AZT 2RT+PI
2RT+PI/r

2RT+NNRTI

EACS
2RT+PI/r

2RT+NNRTI

BHIVA
2RT+NNRTI

2RT+PI

2RT+NNRTI

(2RT+PI/r)

ACTG 5142: Study design

• Randomised, multicentre, 

open-label trial

• ARV-naïve (n=753) 

• ≥13 years of age

• HIV-1 RNA ≥2,000 copies/mL

• Study duration: 96 weeks

• Stratified at randomisation: 

– HIV-1 RNA <100,000 vs 

≥100,000 copies/mL

– Chronic Hepatitis B/C infection

– NRTI selection

EFV 600 mg 

LPV/r 533/133 mg BD

LPV/r 400/100 mg BD + 

2 NRTIs

EFV 600 mg 

2 NRTIs

1st NRTI (all patients): 3TC (150 mg BD or 300 mg OD) 
†2nd NRTI (investigator selection): ZDV 300 mg BD, TDF 300mg OD or d4T XR OD

†d4T XR was an investigational formulation of stavudine that is not commercially available

Dosing was 100 mg OD or 75 mg OD if subject weighed <60kg

Riddler SA, Haubrich R, DiRienzo AG et al. N Engl J Med 2008;358:2095–106. 

n=253

n=250

n=250
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Considerations for an effective ARV 

regimen – efavirenz ticked the boxes

DHHS Panel on Antiretroviral Guidelines for Adult and Adolescents. Department of Health and Human Services. December 2009;1–168. Available at: 

http://aidsinfo.nih.gov/contentfiles/AdultandAdolescentGL.pdf. Last accessed in January 2010.

Durable activity

Free of long-term side effects

Pretty well tolerated

Convenient 

Limited drug-interaction potential

ACTG 5142: Significantly longer time to 

virological failure with EFV compared to LPV/r

Adapted from Riddler SA, Haubrich R, DiRienzo AG et al. N Engl J Med 2008;358:2095–106. 

250
253
250

19
14
17

73
74
73

142
140
149

173
168
181

186
185
189

210
210
215

EFV+2NRTIs n=
LPV/r+2NRTIs n=
EFV+LPV/r n=

0 24 48 72 96 120 144

Weeks after randomisation

EFV + 2 NRTIs vs LPV/r + 2 NRTIs: p=0.006

EFV + LPV/r vs EFV + 2 NRTIs: p=0.49

EFV + LPV/r vs LPV/r + 2 NRTIs: p=0.13

Threshold for significance, p<0.014
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LPV/r + 2 NRTIs
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The most preferred regimens 

UK 2007

BHIVA audit on prescribing 2007

N=1215

17% pregnant

7% resistance

How robust are the guidelines?

Not enough maybe!
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Guidelines process

Guideline

DHHS IAS BHIVA EACS GESIDA

Last published 2011 2010 2008 2011 2011

Member No. 39 16 25 13 29

Community rep. √ X √ X X

Conflict of interest 

given
√

√ -

forbidden*
√ X X

Roles of members √ √ X X X

Web consultation 

period
√ X √ X √

Process of 

recommendations 

given

√ √ √ X √

Graded 

recommendations
√ √ X/√ X √

Guidelines process

Guideline

DHHS IAS BHIVA EACS GESIDA

Data collection 

process given
√ √ X X √

Update frequency Yearly 1-2 yearly 1-3 yearly Yearly 1-2 yearly

Page numbers 166 12 45 25 239

Reference numbers 936 145 335 1 992

Focussed √ √ √ Broad √

Detail
Full

Reviewed

data

Reviewed 

data

Summaris

ed
Full

Review process 

given
√ - Internal √ - Internal X X √ - Internal

Drug costs 

considered
X X X X √
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Nevertheless there is reasonable 

consistency! 

• Getting ranked as ‘Recommended’?

– ITT analysis RCT 48/96w showing overall non-

inferiority / superiority with EFV or best of class 

with equivalent rates of virological failure AND

– No serious type B/C AE whether: 

• Causality to drug certain (e.g., hypersensitivity with 

NVP, anaemia with ZDV)

• Causality to drug uncertain (e.g., MI with abacavir) but 

sufficient evidence to suspect significant
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Recommended in Guidelines for naïve 

patients without restriction

BHIVA 

2008
EACS 2011 DHSS 2011 IAS 2010

Spanish 

GESIDA 2011

3rd Drug

Atazanavir/r √ √ √ √

Darunavir/r √ √ √ √

Efavirenz √ √ √ √ √

Raltegravir √ √ √

Lopinavir/r √ √

Saquinavir/r √

Fosampren./r

Nevirapine √

2NRTI

TDF/FTC √ √ √ √ √

ABC/3TC

Recommended in Guidelines for naïve patients 

without restriction

3rd Drug NRTIs Key studies 2008-2011 Excepting 

Efavirenz TDF/FTC
ECHO, THRIVE, STARTMRK, 2NN, ACTG 

5202, ASSERT, 934, MERIT, ACTG 5142

1TM pregnancy, active ψ
illness, eGFR↓

Darunavir/r TDF/FTC ARTEMIS eGFR↓

Atazanavir/r TDF/FTC CASTLE, ACTG 5202, ARTEN PPI, eGFR↓

Raltegravir TDF/FTC STARTMRK eGFR↓

Lopinavir/r TDF/FTC
ARTEMIS, 730, CASTLE, GEMINI,

OCTANE II, HEAT, ACTG 5142
Lipids, high CV risk, eGFR↓

Nevirapine TDF/FTC ARTEN, OCTANE II CD4 restrictions

Efavirenz ABC/3TC ACTG 5202
HLAB57, CD4 >105, high CV risk, 

1TMp, active ψ

Atazanavir/r ABC/3TC ACTG 5202, ASSERT, CNA30024 HLAB57, CD4 >105, high CV risk

Lopinavir/r ABC/3TC KLEAN, HEAT HLAB57, CD4 >105, high CV risk

Efavirenz AZT/3TC 934, CNA30024, MERIT
1TM pregnancy, active ψ illness, 

eGFR, Hb↓

Maraviroc AZT/3TC MERIT R5 tropic, Hb↓
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ACTG 5202: study design

HIV-1 RNA ≥1000 c/mL

Any CD4+ count

> 16 years of age

Stratified by HIV-1 RNA 

(< or ≥ 100,000 copies/mL)

ART - naïve 

N=1858

Randomized 1:1:1:1

TDF/FTC  QD

ABC/3TC  Placebo QD

EFV 

ABC/3TC  QD

TDF/FTC  Placebo QD

EFV 

TDF/FTC  QD

ABC/3TC  Placebo QD

ATV/r

QD

ABC/3TC  QD

TDF/FTC  Placebo QD

ATV/r

QD

A

B

C

D

Arm

ART- naïve
1858 enrolled

Randomized 1:1:1:1

TDF/FTC  QD

QD

ABC/3TC  QD

TDF/FTC  Placebo QD QD

TDF/FTC  QD

ABC/3TC  Placebo QD

ABC/3TC  QD

TDF/FTC  Placebo QD

Sax PE et al. IAS 2008 Abstract THAB0303

ACTG 5202: no difference in time to virological 

failure: ATV/r vs. EFV

A5202:  Overall  

ATV/r versus EFV with

ABC/3TC:  HR 1.13 (95% CI 0.82, 1.56)

Prob. VF free at wk 96:  83.4 vs. 85.3%, diff -1.9% (95% CI -6.8, 2.6)

TDF/FTC:  HR 1.01 (95% CI 0.70, 1.46)

Prob. VF free at wk 96:  89.0 vs. 89.8%, diff -0.8% (95% CI -4.9, 3.3)

ABC/3TC + EFV (72 events)

ABC/3TC + ATV/r (83 events)

TDF/FTC + EFV (57 events)

TDF/FTC + ATV/r (57 events)

EFV + TDF/FTC

EFV + ABC/3TC

ATV/r + TDF/FTC

ATV/r + ABC/3TC
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ARTEMIS: Week 96 response to DRV/r vs

LPV/r in naive patients

Weeks

79%

71%

84%

78%

Primary endpoint
H
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8460 968 36 7216 48240

DRV/r QD (n=343)

LPV/r QD or BID (n=346)

Week 96:

Estimated difference in response vs. LPV/r for noninferiority: 

PP: 8.4% (95% CI: 1.9% to 14.8%; p<0.001)

Estimated difference in response vs. LPV/r for superiority:

ITT: 8.3% (95% CI: 1.8% to 14.7%; p=0.012)

Adapted from Mills A et al., AIDS 2009, 23:1649–1688.

• Superiority at Week 96 also observed when DRV/r (n=343) was compared with 

a subset of patients treated with LPV/r BID (n=258) only (p=0.038)

• DRV/r was associated with fewer VFs than LPV/r (12% vs 17%; p=0.0437) fewer discontinuations 

due to AEs (4% vs 9%)

STARTMRK: virological efficacy at week 96

• Proportion (%) of patients with HIV RNA <400 c/mL at 96 weeks (Non-

Completer = Failure)
– RAL group 85% vs. EFV group 81%

– Non-inferiority p<0.001

Proportion (%) of Patients (95% CI) With HIV RNA <50 c/mL

Through 96 weeks (Non-Completer = Failure)
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Adapted from Lennox J et al., 49th ICAAC 2009, San Francisco, California, USA. Poster H924b. 

Primary endpoint1
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Guidelines 

• Getting ranked as ‘alternative’:

– ITT analysis 48/96w showing reduced efficacy against 
comparator in certain settings:

• Restricted by baseline viral load (e.g., abacavir/3TC)

– Cohort studies show stronger association with serious 
AE under specific settings:

• Restricted by CD4 count (e.g., NVP) or co-morbidity 
(abacavir)

– Seriousness of AE outweighs limited evidence risk 
exists:

• Restricted by pregnancy (e.g., efavirenz)

Alternative option in Guidelines for naïve 

patients

BHIVA 

2008
EACS 2011 DHSS 2011 IAS 2010

Spanish 

GESIDA 2011

3rd Drug

Atazanavir/r √ √ √ √

Darunavir/r √ √ √ √

Efavirenz √ √ √ √ √

Raltegravir √ √ √

Lopinavir/r √ √

Saquinavir/r √

Fosampren./r

Nevirapine √

2NRTI

TDF/FTC √ √ √ √ √

ABC/3TC
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Alternative option in Guidelines for naïve 

patients

3rd Drug NRTIs Key studies 2008-2011 Comments 

Efavirenz TDF/FTC
ECHO, THRIVE, STARTMRK, 2NN, ACTG 

5202, ASSERT, 934, MERIT, ACTG 5142

1TM pregnancy, active ψ
illness, eGFR↓

Darunavir/r TDF/FTC ARTEMIS eGFR↓

Atazanavir/r TDF/FTC CASTLE, ACTG 5202, ARTEN PPI, eGFR↓

Raltegravir TDF/FTC STARTMRK eGFR↓

Lopinavir/r TDF/FTC
ARTEMIS, 730, CASTLE, GEMINI,

OCTANE II, HEAT, ACTG 5142
Lipids, high CV risk, eGFR↓

Nevirapine TDF/FTC ARTEN, OCTANE II CD4 restrictions

Efavirenz ABC/3TC ACTG 5202
HLAB57, CD4 >105, high CV risk, 

1TMp, active ψ

Atazanavir/r ABC/3TC ACTG 5202, ASSERT, CNA30024 HLAB57, CD4 >105, high CV risk

Lopinavir/r ABC/3TC KLEAN, HEAT HLAB57, CD4 >105, high CV risk

Efavirenz AZT/3TC 934, CNA30024, MERIT
1TM pregnancy, active ψ illness, 

eGFR, Hb↓

Maraviroc AZT/3TC MERIT R5 tropic, Hb↓

ABC/3TC vs. TDF/FTC

Primary Virologic and Safety Endpoints
(High Viral Load Stratum at DSMB Action)

N=797; median (25th, 75th) follow-up = 60 weeks (28, 84)

Sax PE, et al.  NEJM 2009; 361:2230-2240

Time to Virologic Failure Time to Safety Endpoint

Log rank test p-value= 0.0003

HR (95% CI) 2.33 (1.46,3.72)

ABC/3TC (57 events)

TDF/FTC (26 events)

ABC/3TC (130 events)

TDF/FTC (78 events)

Log rank test p-value< 0.0001

HR (95% CI) 1.89 (1.43,2.50)
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55
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Applying CD4 criteria to 2NN study
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ALT / AST elevation symptomatic hepatic event

Hepatic events in North America, Europe, Australia

CD4 

Criteria

Without CD4 cut-offs With CD4 cut-offs

# PYFU:      138,109          74,407          29,676         95,320        152,009          53,300         39,157
# MI: 523 331 148 40              554                 221            139
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ZDV ddI ddC d4T 3TC ABC TDF
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NRTI

*Current or within last 6 months. †Approximate test for heterogeneity: P = 0.02

D:A:D: Recent and/or cumulative antiretroviral 
exposure and risk of MI
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Lundgren JD, et al. CROI 2009. Abstract 44LB; DAD Study Group Lancet 2008 Only >30,000 PY of follow up
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NRTIs and MI Risk in D:A:D

• Increased risk from ABC and 

ddI most marked in those at 

“high” risk 

(6% of D:A:D)

• Numbers needed to harm/5 

years

– ABC = 11

– ddI = 20

DAD Study Group.  Lancet 2008;371:1417

Stein JH, Currier JS.  Lancet 2008;371:1391
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Events

Patient years
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Predicted 10-year Risk of Coronary Heart Disease

Chronic disease – drug links with 

varying evidence of significance

Organ system HIV effect Studies linking drug Drugs 

Cardiac Significant DAD

ANRS

SMART

Abacavir

DDI

Renal Significant EuroSIDA Tenofovir

Atazanavir

Lopinavir

Bone Evident ACTG 5142

ACTG 5202

Several small studies

Tenofovir 



4/15/2011

30

So how significant are the 

differences between drugs?

10 20 30 40 50 60 70 80 900 100

% response

PI/r HAART NNRTI HAART

Bartlett JA et al. Abstract 586.

RALTEGRAVIR MARAVIROC
ABC/3TCTDF/FTCZDV/3TC

HEAT: ABC-3TC

HEAT: TDF-FTC

ACTG 5202: TDF-FTC/ATZ/r 

ACTG 5202: TDF-FTC/EFV

ACTG 5202: ABC-3TC/ATZ/r

ACTG 5202: ABC-3TC/EFV 

ACTG 5202 ATZ/r/TDF-FTC

ACTG 5202 ATZ/r/ABC-3TC 

ACTG 5202 EFV/TDF-FTC

ACTG 5202 EFV ABC-3TC

ACTG 5142: LOP/r

ACTG 5142: EFV

ARTEN: ATZ/r 

ARTEN: NVP

MERIT: EFV

MERIT: MRV

STARTMRK: EFV 

STARTMRK: RAL

CASTLE: LOP/r 

CASTLE: ATZ/r

ARTEMIS: LOP/r 

ARTEMIS: DAR/r

THRIVE: RIL

THRIVE: EFV

ECHO: RIL

ECHO: EFV

QDMRCK: RAL BD

QDMRCK: RAL QD

GS -934: ZDV-3TC

GS-934: TDF-FTC

2006 – 2011 48/96w VL <50 copies/mL by treatment arm
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ARTEMIS: Week 96 response to DRV/r vs

LPV/r in naive patients

Weeks

79%

71%

84%

78%

Primary endpoint
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DRV/r QD (n=343)

LPV/r QD or BID (n=346)

Week 96:

Estimated difference in response vs. LPV/r for noninferiority: 

PP: 8.4% (95% CI: 1.9% to 14.8%; p<0.001)

Estimated difference in response vs. LPV/r for superiority:

ITT: 8.3% (95% CI: 1.8% to 14.7%; p=0.012)

Adapted from Mills A et al., AIDS 2009, 23:1649–1688.

• Superiority at Week 96 also observed when DRV/r (n=343) was compared with 

a subset of patients treated with LPV/r BID (n=258) only (p=0.038)

• DRV/r was associated with fewer VFs than LPV/r (12% vs 17%; p=0.0437) fewer discontinuations 

due to AEs (4% vs 9%)

Darunavir/r vs. Lopinavir/r

Atazanavir/r vs. Lopinavir/r

TDF/FTC vs. ABC/3TC

Efavirenz vs. Nevirapine
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Darunavir/r vs. Lopinavir/r

Atazanavir/r vs. Lopinavir/r

TDF/FTC vs. ABC/3TC

Efavirenz vs. Nevirapine

How certain are we that the drug 

is the cause of a s/e?
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# PYFU:      138,109          74,407          29,676         95,320        152,009          53,300         39,157
# MI: 523 331 148 40              554                 221            139
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ZDV ddI ddC d4T 3TC ABC TDF
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0.8

0.6

NRTI

*Current or within last 6 months. †Approximate test for heterogeneity: P = 0.02

D:A:D: Recent and/or cumulative antiretroviral 
exposure and risk of MI

R
R

 o
f r

ec
en

t*
 e

xp
os

ur
e

ye
s/

no
 9

5%
 C

I

R
R

 o
f c

um
ul

at
iv

e
ex

po
su

re
/y

ea
r 

95
%

 C
I

Lundgren JD, et al. CROI 2009. Abstract 44LB; DAD Study Group Lancet 2008 Only >30,000 PY of follow up

Observational cohort vs. randomised 

studies
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FDA Meta-Analysis of ABC in naïve patients:
No association between ABC and MI

Study ABC Non-ABC 
Risk Difference

(95% CI) 

Non-ABC Worse ABC Worse 

ACTG 368 xii 0/140 (0%) 0/143 (0%) 0 (-2.73, 2.87)

COL30305 0/58 (0%) 0/29 (0%) 0(-13.79,  6.38)

ACTG 372A xiii 4/116 (3.45%) 3/113 (2.65%) 0.79 (-4.77, 6.54)

ACTG A5202 xiv 2/923 (0.22%) 5/925 (0.54%) -0.32 (-1.08,  0.33)

ABCDE xv 0/115 (0%) 2/122 (1.64%) -1.64 (-6.17, 1.64)

FIRST xvi 0/93 (0%) 0/89 (0%) 0(-4.49, 4.13)

ACTG 5095 xvii 6/758 (0.79%) 1/376 (0.27%) 0.53 (-0.75, 1.5)

ACTG A5110 xviii 0/48 (0%) 0/53 (0%) 0 (-7.01, 8.34)

STEAL xix 4/178 (2.25%) 1/175 (0.57%) 1.68 (-1.27, 5.17)

NEFA xx 1/149 (0.67%) 0/311 (0%) 0.67 (-0.55, 4.04)

CNAF3007 1/96 (1.04%) 1/91 (1.1%) -0.06 (-5.23, 4.9)

CNA30017 0/80 (0%) 2/127 (1.57%) -1.57 (-5.61, 3.38)

ESS 40003 0/51 (0%) 0/44 (0%) 0 (-9.09, 7.08)

CNAA3006 0/102 (0%) 0/103 (0%) 0 (-3.79, 3.88)

NZTA4002 0/150 (0%) 3/152 (1.97%) -1.97 (-5.94, 0.58)

CNA109586 0/192 (0%) 1/193 (0.52%) -0.52 (-3.12, 1.55)

CNAB3014 0/165 (0%) 0/164 (0%) 0 (-2.42, 2.4)

ESS40002 1/85 (1.18%) 0/166 (0%) 1.18 (-1.14, 7.08)

BIOCOMBO xxi 1/167 (0.6%) 1/166 (0.6%) 0 (-3.15, 3.11)

CNAB3002 0/91 (0%) 0/93 (0%) 0 (-4.35, 4.19)

EPZ104057 1/343 (0.29%) 0/345 (0%) 0.29 (0.86, 1.75)

CNA30024 1/324 (0.31%) 0/325 (0%) 0.31 (0.91, 1.86)

CNAC3005 1/262 (0.38%) 0/264 (0%) 0.38 (-1.13, 2.29)

ESS100327 0/137 (0%) 1/141 (0.71%) -0.71 (-4.27, 2.21)

CNAC3003 1/156 (0.54%) 0/80 (0%) 0.64 (-4.21, 3.6)

CNAB3001 0/49 (0%) 1/50 (2%) -2(-11.05, 5.37)

Mantel-Haenszel 0.01 (-0.26, 0.27)

Ding X, et al. 18th CROI; Boston, MA; February 27-March 2, 2011. Abst. 808.

EuroSIDA: Rate of chronic kidney 

disease and exposure to ARV

Multivariable

IRR/yr 95% CI

Tenofovir 1.16 1.06 – 1.25

Indinavir 1.12 1.06 – 1.18

Atazanavir 1.21 1.09 – 1.34

Lopinavir 1.08 1.01 – 1.16

6843 patients, 75% male, median 43 years,

90% on cART CD4 450, 22% hypertension, 

5% diabetes. Median f/u 3.7 yrs

Incidence :1.1 (0.9-1.2/100 PYFU
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Adapted from Mocroft A et al. AIDS 2010; 24:1667–1678
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Slide 934: Median (IQR) Glomerular 

Filtration Rate

aWilcoxon rank sum test

Cockroft–Gault formula
Modification of diet in
renal disease formula
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ATRIPLA® is not indicated for treatment-naïve patients in the EU
Adapted from Arribas JR et al. IAS 2007 Poster #WEPEB 029

Chronic disease – drug links with 

varying evidence of significance

Organ 

system

HIV effect Studies linking drug Drugs Not found 

in RCT

Cardiac Significant DAD

ANRS

SMART

Abacavir

DDI

FDA - meta

Cruciani -

meta

Renal Significant EuroSIDA Tenofovir

Atazanavir

Lopinavir

934

903-E

Bone Evident Tenofovir ACTG 5142

ACTG 5202

Several 

small 

studies
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What about costs and will guidelines 

become less important?

Stark reality

• Government strapped 
for cash

• Financial savings must 
be made

• Probably no/limited 
uplift for drug bill

• PBR on its way
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Drugs costs in Spain – incorporated 

into guidelines

x

Summary of ARV prescribing 

‘Guidelines’ in London
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Recommended in Guidelines for naïve 

patients
BHIVA 

2008
EACS 2011 DHSS 2011 IAS 2010

London 

consortium

3rd Drug

Atazanavir/r √ √ √ √

Darunavir/r √ √ √

Efavirenz √ √ √ √ √

Raltegravir √ √ √

Lopinavir/r √

Saquinavir/r √

Fosampren./r

Nevirapine √ √*

2NRTI

TDF/FTC √ √ √ √

ABC/3TC √* √*

Mandated in Commissioning guidance

• No drug will be excluded from being 
prescribed

• The guidelines for use of treatment must be 
supported by scientific evidence

• Where two options are broadly similar but 
have a significant difference in costs, the less 
expensive drug will be preferred

• Where a drug is used outside the guideline it 
will not be reimbursed
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The future – the cost risk to us?

• Cost and industry tendering will determine 

strategies of treatment

• Guidelines will have less impact

• Fixed – dose combinations will become less of 

a factor

• Less clinical freedom will exist

So ‘What to start’ for tomorrow?
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The ARV future?

• Is there a future without efavirenz?

Is there a future without efavirenz?
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Why/why not efavirenz?

For

• Long track record

• Familiarity 

• Unsurpassed potency

• Convenience

• Forgiveness

• No significant end-organ 

toxicity?

• HBV co-infected

• HCV on treatment

Against 

• CNS adverse effects

• Teratogenicity 1st trimester?

• Low resistance barrier

• Risk of resistance with 

treatment interruption

• Lower CD4+ cell count 

increase?

• Lipids? 

• Vitamin D? 

Why choose an alternative?

• NNS intolerability of efavirenz

– Inevitable consequence?

– Often long-lived?

– Often severe?

– Dangerous in those with a pre-existing/current psychiatric 

diagnosis?

– Difficult to manage safely?

• Likelihood of planned/unplanned pregnancy

– Teratogenicity?
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Clinical trials of first-line EFV: 48-week data

on NPS adverse events*

Hill and Gazzard, AIDS Reviews 2010
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+ 2 NRTIs

EFV

/TDF/FTC

RAL 

+ TDF/FTC

*All Grade 1–4 nervous system events

Symptoms typically resolve by Week 4: Study 

A5095/5097

1. Adapted from Clifford DB, et al. 13th CROI 2006 Poster 773; 2. Gulick RM, et al. N Engl J Med 2004;350:1850–61

• Randomised, double-blind 

trial

• Naïve patients with HIV-1 

RNA level >400 copies/mL

and any CD4 cell count2

• Minimal increase in baseline 

EFV-associated symptoms 

“of questionable clinical 

significance”1

n=200 and n=103 at Week 0 for the EFV and non-EFV regimens, respectively
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ECHO/THRIVE data + pre-existing 

neurological/psychiatric history

No history Past history

Neurological Psychiatric

Efavirenz BL Efavirenz 48w Efavirenz BL Efavirenz 48w

43% 49% 26% 41%

Neurological Psychiatric 

Rilpivirine BL Rilpivirine 48w Rilpivirine BL Rilpivirine 48w

23% 35% 21% 35%

Antiretroviral Pregnancy Registry 1/89- 1/10   

Prospective Cases  (http://www.APRegistry.com)

Atazanavir sulfate-containing (9/393) 

ABC-containing (19/670)

AZT-containing (100/3,289)

3TC-containing (99/3,481)

d4T-containing (19/795) 

Efavirenz containing (14/546)

FTC containing (12/456)    

Indinavir-containing (6/276)

Nelfinavir-containing (37/1,080) 

Nevirapine-containing (19/882)

Ritonavir-containing (24/1,122)     

Lopinavir-containing (10/590)

Tenofovir-containing (19/879)

ddI-containing (17/380)

2.3% (1.0 - 4.3%)

2.8% (1.7 – 4.4%)

3.0% (2.5 - 3.7%)

2.8% (2.3 - 3.5%)

2.4% (1.4 – 3.7%)

2.6% (1.4 - 4.3%)

2.6% (1.4 – 4.6%)

2.2% (0.8 - 4.7%)

3.4% (2.4 – 4.7%)

2.2% (1.3 – 3.3%)

2.1% (1.4 – 3.2%)

1.7% (0.8 – 3.1%)

2.2% (1.3 – 3.4%)

4.5% (2.6 – 7.1%)

CDC general birth defect surveillance 2.7% (2.7-2.8%)

1st trimester any ARV exposure 2.8% (2.3 - 3.3%)

% Birth Defects
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Is there a future without PI’s?

• Is there a future without efavirenz?

• Is there a future without boosted PI’s?

Is there a future without PI/r?
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Why/why not a boosted PI?

For

• Long track record

• High resistance barrier

• ATV/r equivalent to EFV 

• Greater CD4+ increase?

• Preferred option in 

pregnancy

Against 

• No single-pill regimens

• MI risk for LOP/r?

• Lipohypertrophy? 

• Lipids for older PIs 

• GI toxicity for older PIs

• Increased TDF renal 

toxicity?

Percent of Failures with Emergence of 

Major Resistance Mutations*

ATV/r

ABC/3TC

ATV/rEFV EFV

TDF/FTC

*Major mutations defined by IAS-USA  (2008) list plus T69D, L74I, G190C/E/Q/T/V for RT and L24I, F53L, 

I54V/A/T/S and G73C/S/T/A  for PR

A5202:  Overall ITT

p<0.0001

p=0.0003

p<0.0001

p=0.046
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Fewer pills means greater impact if 

pills missed
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Good?

EFV/TDF/FTC

PI/r/ABC/3TC

Not so good?

EFV/ABC/3TC

PI/r/TDF/FTC

Pill burden and convenience

Options to choose from

EFV DAR/r ATZ/r RAL LOP/r NVP MRV

Factors determining adherence and QOL

QD √ √ √ √ √

BD √ √ √ √

Total pill burden 1 3 2 2 4 2 2

Convenience Night Food
Food

PPI’s
CD4

Factors determining resistance development

Forgiveness √ √ √ √

Resistance barrier √ √ √
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Is there a future without NRTI’s?

• Is there a future without efavirenz?

• Is there a future without boosted PI’s?

• Is there a future without NRTI’s?

Why/why not choose TDF vs. ABC

For 

• Greater virological efficacy 

at high viral loads?

• Well tolerated

• No long-term cardiac 

toxicity

• Good for lipids

• Convenient co-formulation

• Forgiving

Against 

• Link with CRF?

• Concerns over long-term 

bone effect?

• Lack of CNS penetration?
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Is there a future without NRTI’s?

Is there a future with RAL?

For 

• Very well tolerated

• As effective as EFV

• Good tolerability

• No lipid effects

• Few drug-drug interactions

• Not known to be 
teratogenic

• Rapid virologic suppression?

• Greater CD4+ cell count 
increase than with EFV?

Against 

• No long-term data

• Twice-daily dosing

• Resistance risk at VF similar 

to EFV

• Cost issues?

• Excellent data in 

experienced patients

• Signal for rhabdomyolysis?
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Is there a future with integrase inhibitors?

? 

RAL studies demonstrating fragility

Study Type Arm Comparator
Virological 

failure RAL

Virological 

failure OTHER

QDMRK Naïve QD BD 33.3% 6.7%

SWITCHMRK Switch RAL LOP/r
6.9% 2.5%

SPARTAN Naïve RAL/ATAZ ATAZ/TDF/FTC 18.2% 3.2%

ACTG Naïve RAL/DAR/r - 25% -
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Selecting ART - considerations

Patient factors

• Readiness

• Baseline CD4 and viral load

• Age and sex

• Occupation

• Co-morbidity

• Plans for pregnancy

• Access to care

• Co-medications

• Likely adherence

• HLA B5701

ARV drug factors

• Baseline resistance and 
tropism

• Tolerability

• Long-term toxicity

• Drug interactions

• Dosing frequency

• Pill burden

• Pharmacokinetics

• Cost

• Cardiovascular risk

For example

• Evaluate/discuss with patient:

– Which NRTI backbone to use after evaluating 

cardiovascular disease risk, risk of chronic kidney 

disease and considering baseline HIV viral load

– Whether EFV or PI/r if past mental health illness 

after and explaining risk of efavirenz or in young 

woman not contemplating pregnancy wanting 

simple regimen

– Etc..etc..
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Is there a future without ARV’

• Is there a future without efavirenz?

• Is there a future without boosted PI’s?

• Is there a future without NRTI’s?

• Is there a future without ARV’s?

Is there a future without ARV’s?
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We will always need our superheroes!

Facto 

Logico 

Force  

Supremo 

Maverick

Miss Conscience 

Costa 

Industrangelica

What to start?

2011

Thanks ?


