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Executive Summary1-8: 
· Etravirine is a non-nucleoside reverse transcriptase inhibitor (NNRTI) that has activity against wild-type and the vast majority of strains of HIV resistant to other NNRTIs.  
· Etravirine is indicated in combination with other antiretroviral agents for the treatment of HIV-1 infection in antiretroviral treatment-experienced adult patients, who have evidence of viral replication and HIV-1 strains resistant to a NNRTI and other antiretroviral agents. Etravirine should not be used only in combination with NRTIs in patients who have failed an NNRTI-based regimen.  In addition, the presence of V179D/F/T, Y181V, G190S or three or more 2007 IAS-USA-defined NNRTI substitutions at baseline is associated with a decreased virologic response to etravirine. Hence, it is important to evaluate the presence of other NNRTI mutations beyond the K103N when determining suitability of etravirine for a particular patient.
· The efficacy of etravirine for the management of clinically advanced, treatment experienced patients with evidence of resistance to NNRTIs and PIs has been demonstrated in two, randomized, double-blind, placebo-controlled trials, DUET-1 and DUET-2.  In these studies, treatment with optimized background therapy (OBT) which included darunavir/ritonavir and either etravirine or placebo, produced statistically significant differences favoring etravirine for the primary endpoint of the proportion of patients achieving VL <50 (59.8% vs. 40.2%, p<0.0001) and the secondary endpoint, change in CD4 count from baseline (+81 vs +64 cells/mm3, p<0.0022). Etravirine demonstrated superiority compared with placebo and provided greater efficacy regardless of a patient’s screening HIV-1 RNA level or baseline CD4 count strata. The use of other active agents with etravirine is associated with a greater likelihood of response. Data from a Phase 2b study showed that etravirine plus NRTIs was inferior to a PI-based regimen + NRTIs in patients who have received prior NNRTI treatment; as a result, this study was halted prematurely and led to the recommendation that etravirine not be used only in combination with NRTIs.
· Etravirine was generally well tolerated in clinical trials. The most common adverse events were rash (16.9%) and nausea (13.9%). Rash was generally mild to moderate in severity, mostly occurred in the second week of treatment and resolved while on therapy in 1-2 weeks. Rare cases of Stevens-Johnson syndrome have been reported.  Other events which occurred with more frequency in etravirine-treated patients included elevated total cholesterol and LDL. Etravirine should be used with caution in patients with severe hepatic impairment.
· The recommended dose of etravirine is 200mg orally twice daily with food.  Careful evaluation for potential drug-drug interactions should be done prior to initiation of etravirine.  This agent is substrate of CYP3A4, CYP2C9, and CYP2C19.  In addition, etravirine is an inducer of CYP3A4 and inhibitor of CYP2C9 and CYP2C19.  
· Place in therapy:   Etravirine has a role in treatment-experienced HIV-infected patient (defined as 3 class experience) who have evidence of virologic replication on their current antiretroviral regimen and evidence of resistance to other NNRTIs.  Etravirine should be utilized with a multi-drug regimen that includes, preferably, at least one additional active antiretroviral drug (if available).  Etravirine drug-drug interactions limit the selection of concomitant antiretrovirals. Suitable regimens may contain combinations of NRTIs with darunavir/ritonavir, saquinavir/ritonavir, enfuvirtide, raltegravir, or maraviroc. Dosage modifications of maraviroc are necessary with co-administration of etravirine.  Etravirine may also be used with caution in patients receiving lopinavir/ritonavir; this combination leads to an increase in AUC of etravirine by 85% compared to the PK profile of etravirine in Phase III trials.  Etravirine may prove a useful alternative to enfuvirtide in PI-experienced patients still sensitive to darunavir, and may provide useful back-up to an agent from a new class in circumstances where PI resistance exists, but there is still sensitivity to etravirine. In patients who have experienced virologic failure on a previous NNRTI regimen, etravirine should not be used solely with NRTIs.  In these clinical scenarios, a protease inhibitor-based regimen is preferred unless an absolute contraindication to each PI exists; in which case etravirine should be combined with another agent from a suitable regimen as described above.   
Introduction      
The purposes of this monograph are to (1) evaluate the available evidence of safety, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating etravirine for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.
Pharmacology1
Etravirine binds to reverse transcriptase causing disruption of the DNA polymerase catalytic site and effectively blocking polymerase activities. Etravirine exhibited EC50 values ranging 0.29-1.65 nM against HIV-1 group M isolates (subtype A, B, C, D, E, F, G) and EC50 values ranging 11.5-21.7 nM against HIV-1 group O isolates.
Pharmacokinetics1
The systemic exposure of etravirine is optimized by administering the agent after a meal.  Administration of etravirine under fasting conditions results in a reduction of the area under the curve (AUC) by 50% compared to administration following a meal.  
Table 1.  Pharmacokinetics of Etravirine
	Parameter
	Etravirine

	C0hr  (mean ± SD)a 
	296.74 ± 377.52 ng/mL

	Tmaxss 
	2.5-4 hrs

	AUC12hr (mean ± SD)a
	4531.53 ± 4543.69 ng·h/mL

	T1/2 (terminal)
	41 (±20) hrs

	Vd
	NA

	Protein Binding
	99.9% bound to plasma proteins 

	Bioavailability
	NA

	Metabolism
	Undergoes metabolism by CYP3A4, CYP2C9, and CYP2C19

	Elimination
	93.7% feces and 1.2% urine


a Pharmacokinetic evaluation was conducted in HIV-infected subjects who were also receiving darunavir/ritonavir, which can reduce the concentrations of etravirine.

NA=not available
FDA Approved Indication1
Etravirine, in combination with other antiretroviral agents, is indicated for the treatment of HIV-1 infection in antiretroviral treatment-experienced adult patients, who have evidence of viral replication and HIV-1 strains resistant to a NNRTI and other antiretroviral agents.
Current VA National Formulary Alternatives

Other FDA-approved formulary options for treatment-experienced patients include darunavir, enfuvirtide, maraviroc, raltegravir, and tipranavir.  Each of these agents has a CFU. Other FDA-approved NNRTI formulary agents include efavirenz, nevirapine, and delavirdine.
Dosage and Administration1
The recommended dose in adults is 200mg orally twice daily.  Etravirine should be administered with food.  Careful evaluation for potential drug-drug interactions should be done prior to initiation of etravirine.  
Unable to swallow tablets:  Patients may disperse tablets in a glass of water, stir well and then immediately drink the solution.  In order to receive the entire 200mg dose, the patient should rinse the glass with water and then drink the dispersion.  This should be repeated several times. 
Hepatic Impairment:  No dosage adjustment is necessary for patients with mild to moderate hepatic impairment.  The pharmacokinetics of etravirine has not been adequately evaluated in individuals with severe hepatic impairment.  
Renal Impairment:  No dosage adjustment is necessary for patients with renal impairment.  The extent of etravirine that is dialyzable is unknown; however, the high protein binding suggests that it will not be significantly removed by hemodialysis or peritoneal dialysis.
Pediatric:  The pharmacokinetics, safety and effectiveness have not been evaluated in pediatric patients.
Efficacy2-6
The efficacy of etravirine for the management of treatment experienced patients infected with HIV-1 has been demonstrated in two phase III, randomized, double-blind, placebo-controlled studies, DUET-1 and DUET-2 (TMC125-C206 and -C216).  Twenty-four week data from these trials, recently published in the medical literature and submitted to the FDA, led to approval of the novel NNRTI etravirine. DUET 1 and 2 are ongoing 96-week studies. 
The DUET-1 and -2 studies, identical in design but conducted in different regions, assessed the 24-week efficacy and safety of etravirine 200mg bid (n=599) or placebo (n=604) in combination with an optimized background regimen (OBT) in treatment-experienced adult HIV-1 patients with documented evidence of both NNRTI and PI resistance. For all patients, OBT included darunavir/ritonavir plus two other investigator selected NRTIs, with or without enfuvirtide. The studies primary endpoint was achievement of an undetectable VL (< 50 copies/mL). The secondary endpoints included change in CD4 cell count and HIV RNA viral load from baseline, and the proportion of patients with VL < 400copies/mL. 

Included HIV-1-infected patients had a viral load >5,000 copies/mL while on a stable antiretroviral therapy regimen for at least eight weeks, had evidence of at least one current or prior NNRTI resistance mutation, and evidence of three or more primary PI mutations (D30N, V32I, L33F, M46I/L, I47A/V, G48V, I50L/V, V82A/F/L/S/T, I84V, N88S, or L90M) at screening. Patients were stratified according to prior enfuvirtide use, prior darunavir/ritonavir use, and screening viral load.

In DUET 1 and 2, treatment with etravirine plus OBT, at 24 weeks, produced statistically significant differences favoring etravirine over placebo plus OBT for the primary and secondary endpoints. Pooled 24-week analyses showed significantly more patients receiving etravirine achieved undetectable viral loads (59.8% vs. 40.2%, p<0.0001) and had a significantly greater mean increase in CD4+ cell count from baseline (+81 vs. +64 cells/mm3, p=0.0022). In patients with no other active agents in OBT (n=179), 45% of patients receiving etravirine achieved undetectable VL compared to 8% in the placebo arm. As the number of active agents in the OBT increased, the magnitude of the difference in response between the groups decreased. Predictors of improved virologic response included lower baseline viral load, more active agents in OBT, enfuvirtide use, less than three etravirine resistance associated mutations, and lower etravirine and darunavir fold-change. Subset analyses indicated that the contribution of etravirine was greatest in patients who had limited activity of the OBT, did not use enfuvirtide, and/or had resistance to darunavir/ritonavir.
Summary of Efficacy Findings
Table 2.  Efficacy Results at 24 weeks: DUET 1 and 2, Pooled Analyses
	
	Etravirine BID
	Placebo
	p-value

	N
	599
	604
	

	VL < 400 copies/mL
	74%
	53%
	<0.0001

	VL < 50 copies/mL
	59.8%
	40.2%
	<0.0001

	Mean HIV-1 RNA change from baseline (log10 copies/mL ) 
	-2.37
	-1.68
	<0.0001

	Change in CD4 count from baseline (cells/mm3) 
	+81

	+64
	<0.0022

	No enfuvirtide or re-use enfuvirtide with etravirine, achieving VL <50 copies/mL
	56.7%
	32.7%
	

	First enfuvirtide use with etravirine achieving VL<50 copies/mL
	68.6%
	61.3%
	

	Virologic Failure: non-responder
	31.7%
	53.0%
	


TMC125-227 was an active-controlled open label phase IIb study in which 116 PI-naive patients, resistant to current NNRTIs, were randomized to receive etravirine or an investigator selected PI, each with 2 NRTIs. This study was halted prematurely because of inferiority of the etravirine arm compared to the PI arm after analyses of 12 week data. This study, conducted in Asia, South Africa, South America, and Europe, used a different formulation of etravirine; however, the manufacturer states the dose formulation used in this study is comparable to the approved formulation. This study strongly suggested that etravirine is unlikely to be active in patients who have been left on a failing NNRTI-based regimen, since those are the patients most likely to have accumulated a larger number of NNRTI-associated mutations. Based largely on this data and explicitly stated in the package insert, etravirine should not be administered solely in combination with NRTIs in patients failing a previous NNRTI regimen.  

Resistance 1,7 

In DUET-1 and -2, virologic failure in patients receiving etravirine occurred most commonly in patients with the following substitutions: V179D/F/I, Y181C/I, which usually emerged in a background of multiple other NNRTI resistance-associated substitutions. Other mutations associated with decreased virological response to etravirine included: V90I, A98G, L100I, K101E/P, V106I, and G190A/S. Three or more resistance associated mutations were required to substantially reduce virologic response to etravirine. Virologic response in patients with the Y181C without other etravirine mutations was comparable to that in patients without detectable NNRTI mutations; a decreased virologic response was observed only in the subgroup of patients with Y181C plus two or more etravirine mutations.
Other NNRTI resistance mutations which emerged in patients treated with etravirine in <10% of the virologic failure isolates included K103N, V106M, V108I, Y188L, V189I, and R356K. Emergence of etravirine resistance mutations resulted in decreased susceptibility to etravirine with a median fold-change of 40-fold from reference and a median fold-change of 6-fold from baseline. The highest levels of resistance to etravirine were observed with the combinations of V179F + Y181C (187 fold-change). 
The presence of K103N, the most prevalent NNRTI mutation in these studies at baseline, did not affect the etravirine response. However, the presence of V179D/F/T, Y181V, or G190S or three or more 2007 IAS-USA-defined NNRTI substitutions (V90I, A98G, L100I, K101E/P, K103N, V106A/I/M, V108I, V179D/F, Y181C/I/V, Y188C/H/L, G190A/S, P225H) at baseline, was associated with a significantly decreased virologic response to etravirine. Similarly, etravirine fold-change >3 at baseline was associated with a decreased virologic response.
Cross-resistance to other NNRTIs is expected after virologic failure with etravirine. Use of etravirine in combination with other potent active agents can minimize the likelihood of developing etravirine resistance. 

Adverse Events (Safety Data)2-4,8
In the DUET-1 and -2 studies, the most common adverse events (> 10%) of any intensity that occurred at a higher rate than placebo were rash (17.0% vs. 9.4%, p=0.0001 ) and nausea (13.9% vs. 11.1%). Rash was generally mild to moderate in severity, usually occurred in the second week of treatment and resolved while on therapy within 1-2 weeks. Rashes were more common in women, 28.3% vs. 15.8% in men, and were not related to CD4 count or previous history of NNRTI-related rash. Rare cases of Stevens-Johnson syndrome have been reported.  Other events which occurred with more frequency in the etravirine treated patients included elevated total cholesterol and LDL. Etravirine should be used with caution in patients with severe hepatic impairment (Child-Pugh class C) as etravirine pharmacokinetics has not been evaluated in these patients. In the 140 patients enrolled with hepatitis co-infection, elevations in AST and ALT occurred more frequently overall, but occurrence of grade 3 or 4 hepatic adverse events was similar in both etravirine and placebo groups, 4.2% vs 4.4%, respectively.
Table 3.  Adverse Events Reported in >2% of Subjects, Pooled Analyses 

	
	Etravirine BID (n=599)
	Placebo (n=604)

	Subjects with one or more AE
	92.5%
	92.5%

	Total SAEs
	13.2%
	18.7%

	Grade 3 or 4 AE’s
	24.7%
	27.2%

	AEs resulting in discontinuation
	5.8%
	4.5%

	Treatment – related serious AEs (investigator determined)
	2.3%
	2.5%

	Rash
	17.0*
	9.4

	Discontinuation due to rash
	2.2%
	0%

	Diarrhea
	15.0%
	20.4%

	Nausea
	13.9%
	11.1%

	Headache
	9.3%
	12.3%

	Nervous system disorder
	14.9%
	18.5%

	Psychiatric disorder
	12.9%
	15.1%

	Elevated triglycerides
	7.0%
	4.3%

	Elevated Cholesterol
	5.8%
	4.1%

	Elevated LDL
	5.2%
	5.4%

	Increased AST
	2.5%
	1.7%

	Increased ALT
	2.5%
	1.7%

	Increased amylase
	7.5%
	7.9%


* p=0.0001

Deaths 1-3, 7
AIDS-defining illnesses or deaths were reported in 3.7% of etravirine patients and 6.8% of placebo patients (p=0.4419). No clinically significant imbalance in the number of deaths was observed. A total of 23 deaths (of any cause) occurred during treatment; 8 in the etravirine arm and 15 in the placebo arm. No deaths were considered, by the investigator, as possibly related to etravirine. 
Contraindications/precautions1
Contraindications

None
Warnings and Precautions
· Severe and potentially life-threatening skin reactions have occurred in patients taking etravirine.  These reactions have included Steven-Johnson syndrome, hypersensitivity reaction and erythema multiforme.  Etravirine should be discontinued if severe rash develops.
· Fat redistribution/accumulation of body fat (e.g., central obesity, peripheral or facial wasting, breast enlargement) may occur in patients taking antiretroviral therapy.  However, causation has not been established.
· Monitor for immune reconstitution syndrome.

Pregnancy/Nursing Mothers

· Pregnancy category B
· Nursing mothers:  Because of the potential for both HIV transmission and adverse reactions in nursing infants, mothers should be instructed not to breast-feed if they are receiving etravirine.  

Look-alike / Sound-alike (LA / SA) Error Risk Potential

The VA PBM and Center for Medication Safety is conducting a pilot program which queries a multi-attribute drug product search engine for similar sounding and appearing drug names based on orthographic and phonologic similarities, as well as similarities in dosage form, strength and route of administration. Based on similarity scores as well as clinical judgment, the following drug names may be potential sources of drug name confusion:
LA/SA IntelenceTM
Ellence 2mg injectable injection (high alert according to ISMP), Integrilin 0.75mg solution intravenous(high alert according to ISMP), Intron A powder for injection (high alert according to ISMP), intal 0.8mg aerosol metered inhalation, inatal advance 1mg tablet, inatal ultra 1mg tablet
LA/SA Etravirine
Ribavirin 200mg tablet, efavirenz 100mg capsule, cetirizine 10mg tablet, estramustine 140mg capsule, retrovir 10mg injection, azathioprine 100mg tablet, delavirdine 100mg tablet, emagrin 100mg tablet, emtricitabine 200mg tablet, epivir 100mg tablet, lamivudine 100mg tablet.
Drug-Drug Interactions1
Etravirine is substrate of CYP3A4, CYP2C9, and CYP2C19.  In addition, etravirine is an inducer of CYP3A4 and inhibitor of CYP2C9 and CYP2C19.  Due to the extensive interaction with CYP450 system, careful evaluation for potential drug-drug interactions should be done prior to initiation of etravirine.  Refer to Tables 4, 5, and 6 for recommendations for co-administration of etravirine with other agents.  In addition, one should refer to prescribing information for the specific pharmacokinetics of these interactions.  Due to interactions with the CYP450, etravirine is not recommended to be part of a multi-drug regimen that includes protease inhibitors administered without ritonavir, tipranavir/ritonavir, fosamprenavir/ritonavir, atazanavir/ritonavir, or other NNRTIs.   Suitable regimens may contain combinations of NRTIs with darunavir/ritonavir, saquinavir/ritonavir, enfuvirtide, raltegravir, or maraviroc.  When maraviroc is co-administered with etravirine with a boosted protease inhibitor (e.g., darunavir/ritonavir), the recommended dose of maraviroc is 150mg twice daily (Table 7).  In comparison, when maraviroc is co-administered with etravirine without a boosted protease inhibitor, the recommended dose of maraviroc is 600mg twice daily (Table 7).  Etravirine may also be used with caution in patients receiving lopinavir/ritonavir. 
Table 4.  Agents that should NOT be Co-administered with Etravirine According to PI
	NNTRIs

	Efavirenz

Nevirapine

Delavirdine

	Protease Inhibitors

	Protease inhibitors administered without ritonavir

Tipranavir co-administered with ritonavir

Fosamprenavir co-administered with ritonavir

Atazanavir co-administered with ritonavir

	Anticonvulsants

	Carbamazepine

Phenobarbital

Phenytoin

	Antiinfectives for treatment of Mycobacterium avium complex (MAC)

	Clarithromycin

-Increase concentration of etravirine

-Decrease concentration of clarithromycin while increase concentration of 14-OH-clarithromycin

-Alternatives to clarithromycin (i.e. azithromycin) should be considered for treatment of MAC

	Antimycobacterials

	Rifampin

Rifapentine

Rifabutin (only if co-administered with darunavir/ritonavir or saquinavir/ritronavir)

	Herbal Products

	St. John’s wort


Table 5  Agents that should be Administered with Caution According to the PI
	Protease inhibitors

	Lopinavir/ritonavir

-Increase in AUC of etravirine by 85% compared to Phase III trials

	Antiarrhythmics 

	-Decrease in concentration of antiarrhythmics

-Drug concentration monitoring is recommended, if available 

Amiodarone

Bepridil

Disopyramide

Flecainide

Lidocaine (systemic)

Mexiletine

Propafenone

Quinidine



	Corticosteroids

	Dexamethasone (systemic)

-Decrease etravirine concentrations

-Co-administration of dexamethasone and etravirine should be used with caution and alternatives should be considered particularly for long-term use

	Cyclosporine

Sirolimus

Tacrolimus


Table 6. Agents that Need Dosage Modification or Enhanced Monitoring According to the PI
	Anticoagulants 

	Warfarin 

-Increase concentration of warfarin; monitor INR

	Azole Antifungals

	Fluconazole

-Increase concentrations of etravirine
Itraconazole

-Increase concentrations of etravirine and decrease concentrations of itraconazole

-Dose adjustment may be necessary for itraconazole depending on co-administered drugs
Ketoconazole

-Increase concentrations of etravirine and decrease concentrations of ketaconazole

-Dose adjustment may be necessary for ketoconazole depending on co-administered drugs
Posaconazole

-Increase concentrations of etravirine
Voriconazole

-Increase concentrations of etravirine and voriconzole

-Dose adjustment may be necessary for voriconazole depending on co-administered drugs

	Antimycobacterials

	Rifabutin
-If NOT co-administered with protease inhibitor/ritonavir, the recommended dose of rifabutin is 300mg once daily.

	Benzodiazepines

	Diazepam

-Increased concentrations of diazepam

-Dose reduction of diazepam may be needed

	HMG-CoA Reductase Inhibitors

	Atorvastatin

-Decrease concentration of atorvastatin while increase concentration of 2-OH-atorvastation

-Dose adjustment of atorvastatin may be necessary based upon clinical response
Fluvastatin

-Increase concentration of fluvastatin

-Dose adjustment of fluvastatin may be necessary

Lovastatin

-Decrease concentration of lovastatin

-Dose adjustment of lovastatin may be necessary

Pravastatin

-No interaction is expected

Rosuvastatin

-No interaction is expected

Simvastatin

-Decrease concentration of simvastatin

-Dose adjustment of simvastatin may be necessary 

	Narcotic Analgesics

	-Recommended to clinically monitor for withdrawal symptoms as dosage of methadone may need to be modified in some patients 

	Phosphodiesterase Type 5 Inhibitors

	Sildenafil
-Decrease concentration of sildenafil and N-desmethyl-sildenafil

-Dose adjustment of sildenafil may be necessary based upon clinical response

Vardenafil

-No recommendations provided in PI
Tadalafil

-No recommendations provided in PI


Table 7.  Dosage Recommendation of Maraviroc in the Presence of Etravirine ± CYP Inhibitors

	Etravirine ± CYP Inhibitors
	Maraviroc Dosage Recommendation

	Etravirine with boosted protease inhibitor
	Maraviroc 150mg orally twice daily

	Etravirine without boosted protease inhibitor or CYP inhibitor
	Maraviroc 600mg orally twice daily


Acquisition Costs

The provisional FSS of etravirine (one bottle of 120 tablets of 100mg) is $466.17.

Table 8.  Cost of Antiretroviral Agents for Treatment-Experienced Patients and Other NNRTIs
	Drug & Strength
	Dosage Regimen
	Cost Dose ($)
	Cost/Year/patient ($)

	Agents for Treatment-experienced Patients
	
	
	

	Etravirine 100mg
	200mg orally twice daily
	$7.77
(provisional FSS)
	$5672.10
(provisional FSS)

	Raltegravir 400mg
	400mg orally twice daily
	$9.74
	$7110.20

	Maraviroc 150mg, 300mg
	150mg orally twice dailya
300mg orally twice daily

600mg orally twice dailyb
	$10.75
$10.79
$21.58
	$7847.59
$7876.70
$15,753.40

	Enfuvirtide 90mg/mL
	90mg subcutaneously twice daily
	$21.96 
	$16,030.80

	Darunavir 300mg
	600mg darunavir + 100mg ritonavir orally twice daily
	$8.06
+ 

$1.19
	$6,752.50


	Tipranavir 250mg
	500mg tipranavir + 200 ritonavir orally twice daily
	$10.80 
+ 

$2.38
	$9,621.40


	Other NNRTIs
	
	
	

	Efavirenz 600mg
	600mg orally once daily
	$9.87
	$3,602.60

	Nevirapine 200mg
	200mg orally twice daily
	$3.86
	$2,817.80

	Delavirdine 200mg
	400mg orally three times daily
	$2.10
	$2,299.50


Prices from Jan 2008

aDose recommended for co-administration with etravirine and boosted PI; 

bDose recommended for co-administration with etravirine without boosted PI or CYP inhibitor
Conclusions1-5
Etravirine is a non-nucleoside reverse transcriptase inhibitor (NNRTI) that has activity against wild-type and the vast majority of strains of HIV resistant to other NNRTIs.  It is indicated in combination with other antiretroviral agents for the treatment of HIV-1 infection in antiretroviral treatment-experienced adult patients, who have evidence of viral replication and HIV-1 strains resistant to a NNRTI and other antiretroviral agents. In DUET 1 and DUET 2, treatment with etravirine plus darunavir/ritonavir containing OBT produced statistically significant differences favoring etravirine over placebo plus darunavir/ritonavir containing OBT for the primary endpoint (proportion of patients achieving VL <50) and the secondary endpoints (change in CD4 count and HIV RNA viral load from baseline, and proportion of patients achieving VL <400). Etravirine demonstrated superiority compared with placebo and provided greater efficacy regardless of a patient’s screening HIV-1 RNA level or baseline CD4 count strata, and in patients who had limited activity of the OBT and did not use enfuvirtide. Etravirine was generally well tolerated in clinical trials; however, rash was significantly more common in patients treated with etravirine. Besides rash, the most common treatment related adverse events were diarrhea, nausea, headache, and nervous system disorders, but were similar in the placebo group.  Resistance to etravirine did occur; however, three or more resistance associated mutations were required to substantially reduce virologic response to etravirine.  Etravirine is a substrate of CYP3A4, CYP2C9, and CYP2C19 as well as inducer of CYP3A4 and inhibitor of CYP2C9 and CYP2C19.  Due to interactions with the CYP450, etravirine is not recommended to be part of a multi-drug regimen that includes protease inhibitors administered without ritonavir, tipranavir/ritonavir, fosamprenavir/ritonavir, atazanavir/ritonavir, or other NNRTIs.  Careful evaluation for potential drug-drug interactions should be done prior to initiation of etravirine.  
Recommendations
Etravirine has a role in treatment-experienced HIV-infected patient (defined as 3 class experience) who have evidence of virologic replication on their current antiretroviral regimen and evidence of resistance to other NNRTIs.  Etravirine should be utilized with a multi-drug regimen that includes, preferably, at least one additional active antiretroviral drug (if available).  Etravirine drug-drug interactions limit the selection of concomitant antiretrovirals. Suitable regimens may contain combinations of NRTIs with darunavir/ritonavir, saquinavir/ritonavir, enfuvirtide, raltegravir, or maraviroc. Dosage modifications of maraviroc are necessary with co-administration of etravirine.  Etravirine may also be used with caution in patients receiving lopinavir/ritonavir; this combination leads to an increase in AUC of etravirine by 85% compared to the PK profile of etravirine in Phase III trials.  Etravirine may prove a useful alternative to enfuvirtide in PI-experienced patients still sensitive to darunavir, and may provide useful back-up to an agent from a new class in circumstances where PI resistance exists, but there is still sensitivity to etravirine. In patients who have experienced virologic failure on a previous NNRTI regimen, etravirine should not be used solely with NRTIs.  In these clinical scenarios, a protease inhibitor-based regimen is preferred unless an absolute contraindication to each PI exists; in which case etravirine should be combined with another agent from a suitable regimen as described above.   
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	Study Goals
	To evaluate the safety and efficacy of etravirine in treatment-experienced patients with HIV-1 infection.

	Methods
	DUET-1 was conducted in Argentina, Brazil, Chile, France, Mexico, Panama, Puerto Rico, Thailand, and the United States.
Study Design 
The DUET-1 is a randomized, double-blind, placebo-controlled, phase III trial of treatment-experienced HIV-infected patients with viral load > 5000 HIV RNA copies/mL, ≥ 3 primary PI resistance mutations, and documented NNRTI resistance. Subjects received darunavir/ritonavir, and investigator-selected NRTIs and were randomized to etravirine, 200 mg bid, or placebo. Enfuvirtide use was optional. The primary endpoint was achievement of a viral load < 50 copies/mL at week 24, and secondary endpoints of  magnitude of change in CD4 cell count from baseline to week 24, achievement of VL <400 copies/mL and change in HIV-RNA viral load from baseline. Patients were stratified according to prior enfuvirtide use, prior darunavir/ritonavir use, and screening viral load (< or > 30,000 copies/mL).
 Data Analysis

All analyses were done on the ITT population. Analysis of percent responders was performed using the time to loss of virologic response (TLOVR) algorithm, with incorporation of non-completer equals failure. For changes in HIV-1 RNA and CD4 count from baseline, the least square mean of the difference between etravirine and placebo and the two-sided 95%CI were estimated using ANCOVA.  

	Criteria
	Inclusion criteria

Male and female subjects were included in the study if they were 18 years of age or older, had a plasma HIV-1 RNA > 5,000 copies/mL on stable antiretrovirals for at least 8 weeks and had evidence of at least one NNRTI resistance mutation, and at least three primary PI resistance mutations (D30N, V32I, L33F, M46I/L, I47A/V, G48V, I50L/V, V82A/F/L/S/T, I84V, N88S, or L90M) . Patients with Hepatitis B or C were allowed to enter the study, although the numbers were small (about 12%).
Exclusion criteria
Patients with life expectancy of less than 6 months, any active AIDS-defining illness, acute viral hepatitis, pregnant or breast-feeding females, and those not using adequate contraception were excluded. Individuals with chronic hepatitis B or C and liver enzymes greater than 5xULN and/or receiving treatment were also excluded. 

	Results
	A total of 612 treatment experienced patients were included in the study, (etravirine n=304, placebo n=308). Subjects had an average exposure to 12 prior regimens, and 34% had prior exposure to enfuvirtide.
Baseline characteristics were similar across treatment arms. 

Baseline Characteristics:

Median CD4 count,  mean HIV-1 RNA, and % with VL >100,000 copies/mL: 

· Placebo:  109 cells/mm3, and 4.9 log10, 41%
· Etravirine BID: 99 cells/mm3, and 4.8 log10, 39%
Primary Endpoints:

Proportion of patients with viral load < 400  copies/mL:

· Placebo + OBT:  51%

· Etravirine BID + OBT: 74% (0.0001)
Proportion of patients with viral load < 50 copies/mL:

· Placebo + OBT:  39%

· Etravirine BID + OBT: 56% (0.005)
Mean CD4 increase from baseline (cells/mm3):
· Placebo + OBT:  +64
· Etravirine BID + OBT: +89 (0.0002)


	Conclusions
	The authors concluded that in this highly treatment-experienced population, etravirine + darunavir/ritonavir containing OBT provided significantly superior virologic control and increases in CD4 cell counts compared with placebo + darunavir/ritonavir containing OBT. 
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	Study Goals
	To evaluate the safety and efficacy of  etravirine in treatment-experienced patients with HIV-1 infection.

	Methods
	DUET-2 was conducted in Australia, Canada, the United States, and several countries in Europe.
Study Design 

The DUET-2 is a randomized, double-blind, placebo-controlled, phase III trial of treatment-experienced HIV-infected patients with viral load > 5000 HIV RNA copies/mL, ≥ 3 primary PI resistance mutations, and documented NNRTI resistance. Subjects received darunavir/ritonavir and investigator-selected NRTIs and were randomized to etravirine, 200 mg bid, or placebo. Enfuvirtide use was optional. The primary endpoint was achievement of a viral load < 50 copies/mL at week 24, and secondary endpoints included  magnitude of change in CD4 cell count from baseline to week 24, achievement of VL <400 copies/mL and change in viral load from baseline. Patients were stratified according to prior enfuvirtide use, prior darunavir/ritonavir use, and screening viral load (< or > 30,000 copies/mL).
Data Analysis

All analyses were done on the ITT population. Analysis of percent responders was performed using the time to loss of virologic response (TLOVR) algorithm, with incorporation of non-completer equals failure. For changes in HIV-1 RNA and CD4 count from baseline, the least square mean of the difference between etravirine and placebo and the two-sided 95%CI were estimated using ANCOVA.  

	Criteria
	Inclusion criteria
Male and female subjects were included in the study if they were 18 years of age or older, had a plasma HIV-1 RNA > 5,000 copies/mL on stable antiretrovirals for at least 8 weeks and had evidence of at least one NNRTI resistance mutation, and at least three primary PI resistance mutations (D30N, V32I, L33F, M46I/L, I47A/V, G48V, I50L/V, V82A/F/L/S/T, I84V, N88S, or L90M). Patients with Hepatitis B or C were allowed to enter the study, although the numbers were small (about 12%).
Exclusion criteria

Patients with life expectancy of less than 6 months, any active AIDS-defining illness, acute viral hepatitis, pregnant or breast-feeding females, and those not using adequate contraception were excluded. Individuals with chronic hepatitis B or C and liver enzymes greater than 5xULN and/or receiving treatment were also excluded.

	Results
	A total of 591 treatment experienced patients were included in the study, (etravirine n=295, placebo n=296). 

Baseline characteristics were similar across treatment arms. 

Baseline Characteristics:

Median CD4 count,and mean HIV-1 RNA: 

· Placebo:  108 cells/mm3, and 4.8 log10
· Etravirine BID: 100 cells/mm3, and 4.8 log10
Primary Endpoints:

Proportion of patients with viral load < 400  copies/mL:

· Placebo + OBT:  54%
· Etravirine BID + OBT:  75% (p=0.0003)
Proportion of patients with viral load < 50 copies/mL:

· Placebo + OBT:  44%

· Etravirine BID + OBT: 62% (p=0.0003)
Mean CD4 increase from baseline (cells/mm3):
· Placebo + OBT:  +66
· Etravirine BID + OBT: +78 (p=0.3692)


	Conclusions
	The authors concluded that in this highly treatment-experienced population, etravirine + darunavir/ritonavir containing OBT provided significantly superior virologic control and increases in CD4 cell counts compared with placebo + darunavir/ritonavir containing OBT.
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	Study Goals
	This was an exploratory Phase IIb trial comparing TMC125 and a PI, each given with two NRTIs, in NNRTI-resistant but PI-naive patients after first-line NNRTI failure.

	Methods
	The study was conducted in Asia, South Africa, Latin America, and Europe.
Study Design 

TMC125-C227 was a randomized, multi-center, active controlled, open-label, exploratory 48–week trial performed in PI-naïve, rst-line NNRTI failing HIV-1-infected patients. Patients with evidence of NNRTI resistance were randomized 1:1 to TMC125 800mg BID (N=59) or an investigator selected active PI (N=57) with a backbone of 2 investigator-selected, sensitive NRTIs. The 800mg formulation of TMC125 used in this study is comparable to the commercially approved formulation of etravirine.

The primary endpoint was achievement of a viral load < 50 copies/mL at week 24, and secondary endpoints included  magnitude of change in CD4 cell count from baseline to week 24, achievement of ≥ 1log10 plasma VL decline from baseline. 

Data Analysis

In consultation with the drug safety monitoring board (DSMB), treatment with TMC125 was prematurely discontinued due to suboptimal virologic response compared to PI control.

	Results
	A total of 116 NNRTI-treatment experienced and PI-naive patients were included in the study, (etravirine n=59, PI n=57); 49% were male, median duration of HIV infection was 3.1 years. 
Baseline characteristics were similar across treatment arms. 

Baseline Characteristics:

Median CD4 count,and mean HIV-1 RNA: 

· PI:  245 cells/mm3, and 4.36 log10
· TMC125 BID: 180 cells/mm3, and 4.36 log10
· The median number of NNRTI mutations at baseline was 2 (range: 0 - 4) in both treatment groups.
· The median number of NRTI mutations in the TMC125 and PI groups were 2, range (0 - 6) vs. 1, range (0 - 7), respectively. 9% and 12% of subjects in TMC125 and PI control groups, respectively, did not receive two sensitive NRTIs.
· Overall, the median fold change (FC) to TMC125 was 2.0 (range 1.5 - 11.9)

Primary Endpoints:

Proportion of patients with viral load < 50 copies/mL: (at 12 weeks)
· PI + NRTIs:  52%

· Etravirine BID + NRTIs: 22%

Patients acheiving ≥1log10 decline in VL: (at 12 weeks)

· PI + NRTIs:  91%

· Etravirine BID + NRTIs: 53%

Mean CD4 increase from baseline (cells/mm3): (at 12 weeks)
· PI + NRTIs:  +92
· Etravirine BID + NRTIs: +38 


	Conclusions
	Treatment with TMC125 was prematurely discontinued because the virologic response in the group treated with TMC125 and 2 NRTIs was lower than in the control group treated with an investigator-selected PI and 2 NRTIs.
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