
Tratamiento antiretroviral de inicio:

¿Qué nos recominedan las actuales directrices?

Simposio STENDHAL 

Dr. Jose Luis Blanco Arevalo
Hospital de Dia de VIH

Servicio de Enfermedades Infecciosas
HIVDRDB. Stanford University





Sumario

• Objetivos del TARV

• Conceptos generales

• ¿Cuándo es el mejor momento para iniciar el TARV?

• El “backbone” de análogos de nucleósidos

– Análisis de las diferentes combinaciones

– Buscando la mejor combinación de análogos…

• Opciones del “tercer” fármaco

• Conclusiones



1997: 
HAART

0

-0.5

-1

TI: NRTI / NNRTI
PR: IPs
Integrasa: Inh. Integrasa

Gp41-120: T-20
Gp 120 : Inh CCR5

-1

-1.5

-2

-2.5

-3
24-week response



Tratamiento HAART : elección de
la mejor combinación de fármacos

• AZT
• ddI

•NVP
•EFV

•SQV/r
•LOP/r

• T20 • MVC • RAL

ANITI ANNITI IPs IF InCCR5 INI

• ddI
• ddC
• d4T
• FTC
• 3TC
• ABC
• TDF

•EFV
•DLV

•LOP/r
•FosAPV/r
•ATV/r
•NFV

•ETV

•TPV/r
•DRV/r
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gsk GlaxoSmithKline

600 mg de abacavir
300 mg de lamivudina

COMPRIMIDOS RECUBIERTOS
CON PELÍCULA

�����������

gsk GlaxoSmithKline

Tome 1 comprimido en el desayuno y 
en la cena. ORAL. Si tiene sarpullido 
y/o fiebre, AVISE A SU MÉDICO.

Tome 1 cápsula de              mg 2 horas 
después de cenar. ORAL.

Tome 1 cápsula en el desayuno y en la 
cena. ORAL.

Tome 1 comprimido en el desayuno. 
ORAL.

Tome 1 cápsula en el desayuno y en la 
cena. ORAL.

Tome 1 cápsula en el desayuno y en la 
cena. ORAL.

Tome 1 comprimido en el desayuno y 
en la cena. ORAL.

DURANTE 15 DÍAS, tome 1 comprimido 
cada día. DESPUÉS, tome 1 comprimido
en el desayuno y en la cena. ORAL.

Tome 1 comprimido al acostarse. ORAL.

Tome 1 comprimido en el desayuno. 
ORAL

Tome       cápsulas en el desayuno y en 
la cena. ORAL. GUARDAR EN NEVERA.

Tome       cápsulas en el desayuno y 
en la cena. ORAL. GUARDAR EN 
NEVERA.

Tome 1 comprimido en el desayuno y 
en la cena. ORAL.

Tome       cápsulas después del 
desayuno, de la comida y de la cena. 
ORAL.

100 mg

NORVIR ® 100 mg
cápsulas blandas
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Vía oral

���
��� ® 600 mg
comprimidos con cubierta pelicular

efavirenz

cápsulas blandas

Lopinavir/ritonavir
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Lamivudina/zidovudina

COMBIVIR
COMPRIMIDOS CON
CUBIERTA PELICULAR

gsk GlaxoSmithKline

nevirapina

Viramune ® 200 mg
Comprimidos

Boeringer
Ingelheim

Se ha de administrar 1 vial cada 12 horas. 
SUBCUTÁNEA.

Fuzeon ® 90 mg/ml

Enfuvirtida

polvo y diso lvente  para solución inyectable

Subcutánea

Tome       comprimidos en el desayuno
y en la cena. ORAL.

Viracept ® 250 mg

Nelfinavir

comprimidos con
cubierta pelicular

Tome 1 cápsula en el desayuno. ORAL.

40 mg

CÁPSULAS DURAS

Estavudina

8 16 22128 16 2212 8 16 2212

Lamivudina

COMPRIMIDOS CON
CUBIERTA PELICULAR

EPIVIR 150 mg

gsk GlaxoSmithKline
Tome 1 comprimido en el desayuno y en 
la cena. ORAL. Tome 1 comprimido en la cena. ORAL.

Saquinavir

cápsulas duras
Invirase ® 200 mg

I.C. d’Infeccions i Immunologia

Hospital de Día de Infecciones . Escalera 2, planta 1
9:00 h - 20:00 h         93 227 55 74 
Servicio de Farmacia . Escalera 8B, Sótano
9:00 h - 17:00 h         93 227 54 00 Ext. 3072 

Servei de Farmàcia

Tome     cápsulas en el desayuno. ORAL.2

Tome 1 comprimido en la cena. ORAL. 
Si tiene sarpullido y/o fiebre, AVISE A 
SU MÉDICO.

Tome 1 comprimido en el desayuno y 
en la cena. ORAL. Si tiene sarpullido y/o 
fiebre, AVISE A SU MÉDICO.

Tome     cápsulas en el desayuno. ORAL.2





HAART Studies With > 65% Response (< 50)

COMBINE (NVP+ZDV/3TC)

2NN (NVP BID+d4T+3TC)

ZODIAC (EFV+ABC QD+3TC)

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

ZODIAC (EFV+ABC+3TC)

CNA30024 (EFV+ZDV+3TC)

2NN (NVP QD+d4T+3TC)

2NN (EFV+d4T+3TC)

Boosted PI

NNRTI

40 50 60 70 80 90 100
% With VL < 50 at Week 48

Bartlett JA et al. Abstract 586.

CNA30024 (EFV+ABC+3TC)

M02-418 (LPV/r+FTC+TDF QD)

FTC301 (EFV+FTC+ddI QD)

DMP266-043 (EFV+D4T+3TC)

CLASS (EFV+ABC+3TC)

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

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

Dart 1 (EFV+ddI-EC+3TC)

GS903 (EFV+d4T+3TC)

GS903 (EFV+TDF+3TC)

ANRS 091 (EFV+ddI+FTC)



Simplicidad del TARV

• pocas pastillas 

• pocas tomas (QD)

Adaptar el tratamiento a la vida del paciente, no la 
vida del paciente al tratamiento

1996-97 2001-02 2003-04

2-3 tomas / 12-28 pastillas 1-2 tomas / 5-7 past 1 toma / 3-4 past

• pocas tomas (QD)





When to Start: 2009 DHHS Guidelines

CD4+ Cell Count Recommendation

� CD4+ cell count < 350 cells/mm³ � Start ART

� CD4+ cell count 350-500 cells/mm³ � Start ART*

� CD4+ cell count > 500 cells/mm³ � Panel divided†

Clinical Conditions Favoring Initiation of Therapy Regardless of CD4+ Cell CountClinical Conditions Favoring Initiation of Therapy Regardless of CD4+ Cell Count

� History of AIDS-defining illness
� Certain acute opportunistic infections
� Pregnancy
� HIVAN
� HBV coinfection when HBV treatment is indicated
� CD4+ count decline > 100 cells/mm3 per yr
� HIV-1 RNA > 100,000 copies/mL 

US Department of Health and Human Services. Available at: http://aidsinfo.nih.gov/Guidelines.

*Panel divided: 55% strongly recommend and 45% moderately recommend. †50% favor initiating therapy at this stage. 50% 
view initiating therapy at this stage as optional. 



Studies That Informed Guidelines on When to Start

� SMART trial[1]

– Reduced risk of both opportunistic disease and serious non-AIDS events observed in 
patients who initiated and remained on antiretroviral therapy at CD4+ cell counts > 
350 cells/mm3

� ART-CC[2]

– Smaller absolute risk of AIDS or death seen for patients starting ART at CD4+ cell 

1. Emery S, et al. J Infect Dis. 2008;197:1133-1144. 2. When to Start Consortium. Lancet. 2009;373:1352-1363. 3. Kitahata MM, et 
al. N Engl J Med. 2009;360:1815-1826.

– Smaller absolute risk of AIDS or death seen for patients starting ART at CD4+ cell 
counts > 350 cells/mm3 vs �  350 cells/mm3

� NA-ACCORD[3]

– Survival benefit with earlier vs deferred ART

– Risk of death 69% higher for patients deferring ART until CD4+ cell count 
�  350 cells/mm3 vs 351-500 cells/mm3

– Risk of death 94% higher for patients deferring ART until CD4+ cell count 
�  500 cells/mm3 vs > 500 cells/mm3



New Studies Supporting Earlier Antiretroviral 
Therapy

� Low CD4+ nadir associated with 

– Increased rates of HIV-associated neurocognitive disorders[1]

– Arterial stiffness contributing to CV risk[2]

– Increased risk of fracture[3]

� Patients with acute opportunistic infections (OI)� Patients with acute opportunistic infections (OI)

– 2-fold higher risk of clinical progression in patients who deferred HAART vs those 
started immediately[4]

– Improved immunologic outcomes in patients starting early vs deferred HAART during 
acute OI [5]

� 92% lower risk of HIV transmission in African serodiscordant couples when 
HIV-infected partner receiving ARV therapy [6]

1. Ellis R, et al. CROI 2010. Abstract 429. 2. Ho J, et al. CROI 2010. Abstract 707. 3. Dao C, et al. CROI 2010. Abstract 128. 4. Miro 
J, et al. CROI 2010. Abstract 529. 5. Sanchez A, et al. CROI 2010. Abstract 509. 6. Donnell D, et al. CROI 2010. Abstract 136.



El “backbone” de análogos de nucleósidos



Cada NRTI imita a uno de los cuatro sustratos 
naturales del nucleósido* de la TI

3TC, DDC, FTC 2�-Desoxicitidina

zidovudina, estavudina2�-Desoxitimidina

Fármaco análogoNucleósido natural

didanosina, tenofovir FD2�-Desoxiadenosina

abacavir2�-Desoxiguanosina

*Los sustratos de la TI serán los derivados trifosfato, tanto de los 
nucleósidos naturales, como de los fármacos mostrados

3TC: Lamivudina; DDC: Zalcitabinna; FTC: Emtricitabina



• AZT
• ddI
• ddC

ANITI

• ddC
• d4T
• FTC
• 3TC
• ABC
• TDF



thymidine zidovudine stavudine

How do nucleoside analogues inhibit reverse transcriptase?

The highlighted OH group allows the DNA chain to continue growing 
If no OH group is present (zidovudine and stavudine) then replication is stopped.



Falta común de los grupos hidroxilo 3’ en las 
estructuras de los NRTI
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Activación de los NRTIs

Guanosina

ABC- MP

ABC
Adenosine Adenosine 

PhosphotransferasePhosphotransferase

Cytosolic EnzymeCytosolic Enzyme

Timidina

ZDV-MP

ZDV d4T

d4T-MP

Thymidine KinaseThymidine Kinase

Citidina

ddC 3TC

ddC-MP 3TC-MP

Deoxycytidine KinaseDeoxycytidine Kinase

Adenosina

ddI - MP

ddI

5’ Nucleotidase5’ Nucleotidase

Adenylate SynthetaseAdenylate Synthetase
& Adenylate Lyase& Adenylate Lyase

Tenofovir

Tenofovir DF

Diester HydrolysisDiester Hydrolysis

AMP KinaseAMP Kinase

CBV-MP

CBV-DP

CBVCBV--TPTP

Cytosolic EnzymeCytosolic Enzyme

KinaseKinase

KinaseKinase

ZDV-DP d4T-DP

Thymidylate KinaseThymidylate Kinase

NDP Kinase

ZDVZDV--TPTP d4Td4T--TPTP

ddC-DP 3TC-DP

NDP KinaseNDP Kinase

CMP/dCMP KinaseCMP/dCMP Kinase

ddCddC--TPTP 3TC3TC--TPTP

ddA-MP

ddA-DP

& Adenylate Lyase& Adenylate Lyase

Adenylate Kinase &Adenylate Kinase &
PRPP SynthetasePRPP Synthetase

Adenylate Kinase &Adenylate Kinase &
PRPP SynthetasePRPP Synthetase

ddAddA--TPTP

TFV-MP

AMP KinaseAMP Kinase

NDP KinaseNDP Kinase

TFVTFV--DPDP



Reducciones de la viremia para nucleósidos
individuales

(log10 copias de ARN/ml)

Reducciones de la viremia para nucleósidos
individuales

(log10 copias de ARN/ml)

Sin tratamiento previo Con tratamiento previo

d4T –0,49 –0,14 
(ACTG 306; 24 semanas)1 (Havlir, JID 2000; 16 semanas; monoterapia)2

ddI –0,68 – 0,39
(ACTG 306; 24 semanas)1 (Havlir, JID 2000; 16 semanas; monoterapia) 2

Sin tratamiento previo Con tratamiento previo

d4T –0,49 –0,14 
(ACTG 306; 24 semanas)1 (Havlir, JID 2000; 16 semanas; monoterapia)2

ddI –0,68 – 0,39
(ACTG 306; 24 semanas)1 (Havlir, JID 2000; 16 semanas; monoterapia) 2

ABC –1,30 –0,43
(CNA2002; 24 semanas)3 (CNA3002; 24 semanas; intensificación)4

TDF –1,34 –0,62
(estudio 901;)5 (estudio 902; 48 semanas; intensificación)6

ABC –1,30 –0,43
(CNA2002; 24 semanas)3 (CNA3002; 24 semanas; intensificación)4

TDF –1,34 –0,62
(estudio 901;)5 (estudio 902; 48 semanas; intensificación)6

1.  Kuritzkes DR et al. AIDS1999; 13:685–94
2.  Havlir DV et al. J Infect Dis2000; 182:321–5
3.  Miller V et al. AIDS2000; 14:163–71
4.  Katlama C et al. AIDS2000; 14:781–9
5.  Unpublished data
6.  Miller MD et al. AIDS2000; 14 (Suppl 4):S111

1.  Kuritzkes DR et al. AIDS1999; 13:685–94
2.  Havlir DV et al. J Infect Dis2000; 182:321–5
3.  Miller V et al. AIDS2000; 14:163–71
4.  Katlama C et al. AIDS2000; 14:781–9
5.  Unpublished data
6.  Miller MD et al. AIDS2000; 14 (Suppl 4):S111



How to combine NRTI ?

How to select a backbone of 2 NRTI ?

Contraindicated:

Any combination with ddC (toxicity)

d4T + ZDV (interactions)

d4T + ddI in pregnant women (toxicity)
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• Mayor riesgo de pancreatitis
• Mayor riesgo de fracaso en naives asociado a NNRTIs
• Efecto deletereo a nivel de CD4 



How to combine NRTI ?

How to select a backbone of 2 NRTI ?

ZDVZDV
d4T*

+ ddI
ABA
TDF

3TC



80%

70%

P= 0.02

190

158

P= 0.002

Dexa sub-study
Total limb fat : 

TDF-FTC: 8.9 Kg

AZT-3TC: 6.9 Kg

Patients with < 50 HIV RNA copies/ml
CD4 median increase from baseline

Total limb fat : AZT-3TC: 6.9 Kg
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155
P= 0.005

CD4 median increase from baseline



Study 301 

Study Design

ART-naive 
patients Stratification by : 

FTC 200 mg QD
ddI QD
EFV QD
d4T placebo BID

Week 48

patients

(N = 571)

randomized     
1:1, double-

blind 

Stratification by : 

• plasma HIV RNA >/££££ 100,000 c/ml

•Geographic Region (NA, SA, Europe)

d4T BID
ddI QD
EFV QD
FTC placebo QD

Week 48

Cahn P, et al. 10th CROI, Boston 2003, Poster #606



Study 301

% Patients <400 copies/mL
Study 301

% Patients <400 copies/mL
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Short-term/acute/early onset
– Metabolic

– GI disturbance

– CNS

– HSR, etc

Long-term/cummulative/late onset
– Lipodystrophy

– Neuropathy

– Cardiovascular

– Renal, etc

Adverse events come in two modalities

• Linked to immediate tolerability

• Well known and defined

• Impact on adherence

• Linked to individual drugs

• Usually easy to manage

• Linked to long-term use of durable, tolerable 
therapies

• Less known and less well defined

• Often synergistic with diseases of normal 
ageing

• More difficult to manage



Mitocondrias
Mitocondria

· Centrales de energía 
· Tienen su propio ADN
· El ADN mitocondrial se replica 

mediante una enzima separada 
del ADN nuclear

Célula



Pérdida del ADN mt in vitro asociada con NRTI
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· CME humanas primarias
· Incubación de 9 días con los fármacos
· Análisis southern-blot del ADN mitocondrial frente al ADN cromosómico
· NB: medidas del ensayo del contenido de ADN mt, sin funcionalidad. Miopatía mitocondrialmente 

relacionada observada para  AZT in vivo, pese a la pequeña pérdida del ADN  mt  in vitro

Efecto de los  NRTI en el contenido de ADN mt en las células del músculo esquelético humano

Birkus y Cihlar, 2001
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� Neuromuscular:  
� polyneuropathy ddC, ddI, d4T
� myopathy ZDV, ddI
� cardiomyopathy ZDV, ddC, ddI

� Hepatic:
� steatosis, lactic acidosis ZDV,ddI,d4T,ddC

� gastro-intestinal:

Mitochondrial dysfunction due to NRTIs

� gastro-intestinal:
� pancreatitis ddI, d4T

� hematological:  
� pancytopeniasZDV

� nephrological:
� prox. renal tubular dysfunction Tenofovir

� metabolic
� lipodystrophy d4T



CARGA VIRAL < 50 copias/mL

CD4 = 475 células/mm3



but…

Facial infiltration gets spectacular results

• Expensive

• Plastic surgeon needed

• Not covered by public health system

• Long-term results unknown
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ABC/3TC vs TDF/FTC: Efficacy Data
ABC/3TC somewhat less efficacious than TDF/FTC

• ACTG 5202

• ASSERT

• BICOMBO  (simplification strategy)

No evidence for decreased ABC/3TC efficacy

• HEAT 

• Smith KY et al. Randomized, double-blind, placebo-matched, multicenter trial of abacavir/lamivudine or 
tenofovir/emtricitabine with lopinavir/ritonavir for initial HIV treatment. AIDS 2009.

• Meta-analyses

• K Pappa, J Hernandez, B Ha, and others. ABC/3TC shows robust virologic responses in ART-naive 
patients for baseline (BL) viral loads of >100,000c/mL and <100,000c/mL by endpoint used in 
ACTG5202. XVII International AIDS Conference (AIDS 2008). Mexico City. August 3-8, 2008. Abstract 
THAB0304.



Responding to ACTG 5202: Clinical Trials With Third Drugs (N �  100)

Keith Pappa et al. AIDS 2008; abstract THAB0304. Copyright GlaxoSmithKline. Used with permission 2008.



ABC/3TC/EFV vs TDF/FTC/EFV: ASSERT Trial

• 385 Rx Naïve Patients

• Funded by GSK

HJ Stellbrink, G Moyle, C Orkin, and others. Assessment of Safety and Efficacy of Abacavir/Lamivudine and 
tenofovir/Emtricitabine in Treatment-Naive HIV-1 Infected Subjects. ASSERT: 48-Week Result. 12th European AIDS 
Conference. Cologne, Germany. November 11-14, 2009.

Changes in eGFR: p= 0.43

Tubular disfunction: p< 0.001

More loss bone (hip, lumbar spine)

SAES : 14% vs. 7%



ABC/3TC vs TDF/FTC: BICOMBO

• Maintenance/switch study

• Suppressed 6 months 

• TF in 32 (ABC/3TC) vs 22

Martinez E, et al. A simplification trial switching from nucleoside reverse transcriptase inhibitors to once-daily fixed-
dose abacavir/lamivudine or tenofovir/emtricitabine in HIV-1-infected patients with virological suppression. JAIDS 
2009

• TF in 32 (ABC/3TC) vs 22
(TDF/FTC) (p=0.06) 

• VF in 4 (ABC/3TC) vs 0
(TDF/FTC) (p=0.04) 



ACTG 5202:  ATV/r or EFV in Combination 
with ABC/3TC or TDF/FTC in Antiretroviral 

Naïve Patients

Eric S. Daar, M.D.
Los Angeles Biomedical Research Institute at Harbor-UCLA 

#59LB

Los Angeles Biomedical Research Institute at Harbor-UCLA 
Medical Center

David Geffen School of Medicine at UCLA



A5202:  Background

� Preferred first line regimens include dual NRTIs with EFV, 
RTV-boosted PIs or Integrase Inhibitors

� Once-daily NRTIs not associated with mitochondrial toxicity 
are preferred
A5202study hypotheses� A5202study hypotheses
— ABC/3TC is equivalent to TDF/FTC when combined 

with EFV or ATV/r
— ATV/r is equivalent to EFV when combined with 

ABC/3TC or TDF/FTC



A5202:  Study Design

HIV-1 RNA � 1000 c/mL
Any CD4+ count
> 16 years of age
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Stratified by screening HIV-1 RNA
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last pt enrolled
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Baseline Characteristics
EFV

(n=465)
ATV/r

(n=463)
EFV

(n=464)
ATV/r

(n=465)
All 

subjects
(n=1857)

ABC/3TC TDF/FTC

Age (yrs), median 37 38 39 39 38

Males (%) 79 84 85 83 83

Race/Ethnicity (%)
White non-Hispanic 38 41 43 40 40

A5202:  Overall

White non-Hispanic
Black non-Hispanic
Hispanic

38
35
23

41
33
23

43
33
22

40
32
24

40
33
23

HIV RNA  (log10 c/mL), 
Median

4.7 4.6 4.7 4.7 4.7

CD4 cells/mm3, median 225 236 234 224 230

History of AIDS (%) 19 18 15 15 17

Genotype at screening 
(%)*

43 48 47 40 45

HCV positive (%) 6 7 9 7 7

*Required for those with recent infection, otherwise optional



DSMB:
29 Enero 2008: primera revision de eficacia

Exceso de fracasos con ABA-3TC en ambos grupos 

Analisis adicional: afecta a estrato de CV altas



A5202: Final Analyses
� Analyses

— Stratified by screening viral load: Cox proportional hazards model for time to event 
endpoints; Wilcoxon-Mann-Whitney for continuous outcomes, Cochran-Mantel-
Haenszel for binary outcome

� Efficacy [intent-to-treat]:

— Equivalence (for overall)- 95% CI on HR within (0.71,1.40)*

Safety [as-treated]: � Safety [as-treated]: 

— ATV/r vs. EFV: while on ATV/r or EFV (overall)

— ABC/3TC vs. TDF/FTC: while on initial regimen  (low viral load)

� Tolerability [intent-to-treat] 

— ATV/r vs. EFV: discontinuation of ATV/r or EFV (ove rall)

— ABC/3TC vs. TDF/FTC: change of initial regimen (low viral load)

*Assuming ~32% failure at week 96 this corresponds to a +10% boundary on difference in failure probability.
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114

HR: 95%CI, 1.38-2.54

VF or modification





ABC/3TC vs. TDF/FTC
Time to Virologic Failure

(End of Study: Low Viral Load Stratum)

ABC/3TC versus TDF/FTC with
ATV/r:  HR 1.26 (95% CI 0.76, 2.05)ATV/r:  HR 1.26 (95% CI 0.76, 2.05)

Prob. VF free at wk 96:  88.3 vs. 90.3%, diff -2.0% (95% CI -7.5, 3.4)

EFV:  HR 1.23 (95% CI 0.77, 1.96);
Prob. VF free at wk 96:  87.4 vs. 89.2%, diff -1.8% (95% CI -7.5, 3.9)



ABC/3TC vs. TDF/FTC
Primary Safety and Tolerability Endpoint
(End of Study: Low Viral Load Stratum)
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ABC/3TC  versus TDF/FTC with
ATV/r:  HR 1.43 (95% CI 1.06, 1.92), p=0.018
EFV:     HR 1.48 (95% CI 1.12, 1.95), p=0.005

3
24

19
0

ABC/3TC  versus TDF/FTC with
ATV/r:  HR 1.13 (95% CI 0.83, 1.54), p=0.44
EFV:     HR 1.38 (95% CI 1.03, 1.85), p=0.03

Suspected
HSR, n

3
24

19
0



ATV/r vs. EFV: Primary Virologic Endpoint
A5202:  Overall  

ATV/r versus EFV with
ABC/3TC:  HR 1.13 (95% CI 0.82, 1.56)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



Percent of Failures with Emergence of Major 
Resistance Mutations*

60

80

100
ABC/3TC TDF/FTC

A5202:  Overall ITT

p<0.0001

p=0.0003

p<0.0001

p=0.046
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*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
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ATV/r vs. EFV 
Median Change in CD4 (cells/uL)

200

250

300

Wk 48: p=0.04
Wk 96: p=0.002

Wk 48: p=0.94
Wk 96: p=0.89

188178

250 251

175 163

252 221

A5202:  Overall ITT

Week 96

Week 48

p-values: ATV/r 
vs. EFV

0

50

100

150

ATV/r

ABC/3TC

ATV/rEFV EFV

TDF/FTC

N= 413 374 402 360 415 381 414 377



ATV/r vs. EFV (wk 48)
Median Change in Fasting Lipids (mg/dL)

25

30

35

40

45
p<0.001

p=0.07

A5202:  Overall:  As-Treated

Cholesterol LDL HDL Triglycerides

p-values: ATV/r 
vs. EFV

0

5

10

15

20

25

ATV/r ATV/r ATV/r ATV/r ATV/r ATV/r ATV/r ATV/r
EFV EFV EFV EFV EFV EFV EFV EFV

ABC/3TC ABC/3TC ABC/3TC ABC/3TCTDF/FTC TDF/FTC TDF/FTC TDF/FTC

N= 326 290 326 300 303 270 310 281 322 288 324 299 325 289 324 300

p=0.07

p<0.001 p<0.001

p=0.002
p<0.001

p<0.001

p=0.26



ATV/r vs. EFV 
Median Change in Creatinine Clearance

6

8

10 Wk 48, p=0.17
Wk 96, p=0.33

Wk 48, p=0.001
Wk 96, p<0.001

Week 96

Week 48

A5202:  Overall:  As-Treated

p-values: ATV/r 
vs. EFV
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A5202 Conclusions
ABC/3TC Compared with TDF/FTC

• High VL stratum
– Shorter time to virologic failure with ATV/r and EFV

• Low VL stratum
– Similar time to virologic failure with ATV/r and EFV
– Shorter time to safety event with EFV– Shorter time to safety event with EFV
– Shorter time to modification with ATV/r and EFV*

– Greater increase in CD4 with EFV�

– Greater increase in TC, LDL, HDL with both ATV/r and EFV; increase in 
Tg with ATV/r�

– Increase versus modest decline in creatinine clearance with ATV/r�

*Difference appears to be driven by suspected HSR events in ABC/3TC-containing arms
� Data not shown.



A5202 Conclusions
ATV/r Compared with EFV

• Similar time to virologic failure with both NRTIs*

• Longer  time to safety event and to 3rd drug modification with ABC/3TC, but 
not with TDF/FTC

• Among virologic failures there was less resistance with both NRTIs• Among virologic failures there was less resistance with both NRTIs

• Greater increase in CD4 with TDF/FTC

• Smaller increases in TC, LDL and HDL with both NRTIs
• Modest decline in creatinine clearance with TDF/FTC versus increase with 

ABC/3TC

*Pre-specified equivalence boundary on HR not met, with observed week 96 event rate lower than projected 
(~15% vs. 32%).  Difference and CIs for probability of being failure free at week 96 were within +10% criteria 
often used for defining equivalence (post-hoc).



Pre-Specified Targeted Events

EFV
(n=465)

ATV/r
(n=463)

EFV
(n=464)

ATV/r
(n=465)

ABC/3TC TDF/FTC

Cardiovascular, n (%)

Vascular event*
29 (6)

2 (<1)

29 (6)

2 (<1)

35 (8)

6 (1)

20 (4)

1 (<1)

A5202:  Overall ITT

Vascular event* 2 (<1) 2 (<1) 6 (1) 1 (<1)

Non-AIDS malignancies, n (%) 20 (4) 18 (4) 18 (4) 17 (4)

Renal, n (%) 12 (3) 14 (3) 5 (1) 12 (3)

Bone fractures, n (%) 22 (5) 16 (3) 21 (5) 21 (5)

*Defined as coronary artery disease, infarct, ischemia, angina, cerebrovascular accident, transient ischemic attack or 
peripheral vascular disease.







NVP vs EFV: Efficacy Data
Possible high risk of early failure with  TDF/3TC or FTC

• DAUFIN (Rey et al)

• Lapadula et al. Open label study (correspondence)

• Towner W et al. (Open label study, Kaiser Permanente, Southern CA)
• Int Cong Drug Therapy HIV 2004 Nov 14-18;7:Abstract No. P49

No high risk of early when combined with TDF/FTC

• ARTEN Trial: Equal efficacy of NVP vs ATV/r with TDF/FTC 

• Large randomized open label trial

Moderate decreased efficacy(older NRTIs)

• 2NN Study (Van Leth et al. Lancet 2004)

• SENC study (with d4T/ddI) 
• Nunyez  et al. SENC (Spanish efavirenz vs. nevirapine comparison) trial: a randomized, open-label study in HIV-infected 

naive individuals. HIV Clin Trials 2002

• Large South African Observational study



DAUFIN Trial: TDF/3TC/NVP QD vs DAUFIN Trial: TDF/3TC/NVP QD vs 
ZDV/3TC/NVP BIDZDV/3TC/NVP BID

71 ARV-Naïve Subjects

ZDV/3TC/NVP
N=35

TDF/3TC/NVP
N=36

VF=1 VF=9 (8 with resistance, 1 LFU)

Rey D, et al. High rate of early virological failure with the once-daily tenofovir/lamivudine/nevirapine combination in 
naive HIV-1-infected patients. J Antimicrob Chemother 2009

VF=1
0 with resistance

VF=9 (8 with resistance, 1 LFU)
W4 (4), W12 (3), W24 (1)
Baseline GT: WT (6), 1 K101E (1), NA (1)
RNA: 4.8 to 6.8
Subtype B (5), C (1), CRF01 (1), CRF06 (1)
NRTI resistance: K65R (6), M184V/I (3)
NNRTI Resistance: Y181C/G190A (8) 



First Line Rx: PIFirst Line Rx: PI--Containing Regimen (DHHS)Containing Regimen (DHHS)

Preferred ATV/r
DRV/r

Alternative
SQV/r
ATV
FPV

LPV/rFPV/r¿?
Study Protease Inhibitors NRTIs No.

% RNA <50
W48/96

KLEAN
FPV/RTV 700/100 mg BID vs.
LPV/RTV SGC 400/100 mg BID

ABC/3TC
434 66

444 65

GEMINI
SQV/RTV 1000/100 mg BID
LPV/RTV SGC 400/100 mg BID

TDF/FTC
167 65
170 64

CASTLE
ATV/RTV 300/100 mg QD
LPV/RTV SGC 400/100 mg BID

TDF/FTC
440 74
443 68

ARTEMIS
DRV/RTV 800/100 mg QD
LPV/RTV 400/100 mg BID or 800/200 mg QD

TDF/FTC
343 79
346 71
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STARTMRK: Raltegravir vs EFV with TDF/FTCSTARTMRK: Raltegravir vs EFV with TDF/FTC

Baseline Characteristics and Patient Disposition

Led to FDA Approval For First-Line Rx

Lennox JL et al. Safety and efficacy of raltegravir-based versus efavirenz-based combination therapy in 
treatment-naive patients with HIV-1 infection: a multicentre, double-blind randomised controlled trial. Lancet 
2009



STARTMRK: Raltegravir vs EFV with TDF/FTCSTARTMRK: Raltegravir vs EFV with TDF/FTC

Primary Endpoint and Viral Dynamics

Lennox JL et al. Safety and efficacy of raltegravir-based versus efavirenz-based combination therapy in 
treatment-naive patients with HIV-1 infection: a multicentre, double-blind randomised controlled trial. Lancet 
2009



Protocol 004: 192-Wk Virologic Response to RAL vs EFV in 
Naive Patients (NC = F)
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Gotuzzo E, et al. CROI 2010. Poster 514. Adapted with permission of Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Whitehouse 
Station, N.J., U.S.A. Copyright © 2010 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Whitehouse Station, N.J., U.S.A. All Rights 
Reserved.
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RAL 600 mg BID
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*After Wk 48, patients in all RAL groups continued at 400 mg BID. All patients received TDF+3TC.

192144

38 38

158 160

Using observed failure approach: RAL 91% 
and EFV 88% at Wk 192



STARTMRK: Raltegravir vs EFV with TDF/FTCSTARTMRK: Raltegravir vs EFV with TDF/FTC

Virological Failure and Drug Resistance

Lennox JL et al. Safety and efficacy of raltegravir-based versus efavirenz-based combination therapy in 
treatment-naive patients with HIV-1 infection: a multicentre, double-blind randomised controlled trial. Lancet 
2009



“MERIT“MERIT--ES”: ES”: MaravirocMaraviroc + TDF/FTC+ TDF/FTC

ReRe--analysis in which Enhanced Sensitivity Tropism analysis in which Enhanced Sensitivity Tropism 
Assay (ESTA) used to Exclude SubjectsAssay (ESTA) used to Exclude Subjects

Led to FDA Approval For First-Line Rx

Saag M, Heera J, Goodrich J, et al. Reanalysis of the MERIT study with the enhanced Trofile assay (MERIT-ES). 
Program and abstracts of the 48th Annual ICAAC/IDSA 46th Annual Meeting; October 25-28, 2008; 
Washington, DC. Abstract H-1232a



TDF+FTC          vs         ABC+3TC

• Mejor respuesta virológica 
CV altas EFV y ATV/r
(ACTG 5202, ASSERT, BICOMBO)

• Mejor recuperación de CD4 
con EFV(ACTG 5202)

75

• ABC+3TC y TDF+FTC han demostrado ser más 
eficaces virológicamente, inmunológicamente y 
tener menor toxicidad que AZT+3TC

Conclusiones

(ACTG 5202, ASSERT, BICOMBO)

• Menor selección de 
resistencias (ACTG 5202, ASSERT, 
BICOMBO)

• Toxicidad renal: marcadores de 
daño tubular, sin evidencia de 
afectación del FG      significado 
clínico??

• Afectación ósea

• Menor selección de R a ANITI (HEAT)

• Necesidad de test HLA-B*5701
• Dislipemia: datos consistentes en 

todos los estudios

• Riesgo CV: datos clínicos de cohorte 
NO consistencia en biomarcadores




