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Executive Summary:1-3 

· Dolutegravir is an HIV integrase strand transfer inhibitor (INSTI).  It is indicated in combination with other antiretroviral agents for the treatment of HIV-1 infection in adults and in children ≥12 years old.  
· The recommended dose in adults is 50mg once daily (for treatment-naïve or treatment-experienced patients who have never received an INSTI) or 50mg twice daily (for INSTI-experienced patients with certain INSTI-associated resistance substitutions or when coadministered with certain UGT1A/CY3A inducers in treatment-naïve or treatment-experienced INSTI-naïve). 

· In a Phase 3 study, doultegravir based regimen was shown to be non-inferior to raltegravir based regimen in the proportion of treatment-naive patients achieving a HIV RNA <50 copies/mL at 48 weeks (88% v. 85%, respectively). In another Phase 3 trial, dolutegravir when combined with abacavir and lamivudine was found to be superior to the combination of efavirenz, tenofovir, and emtracitabine, in the proportion of treatment-naïve patients achieving a HIV RNA <50 copies/mL at 48 weeks (88% v. 81%, p=0.003), respectively.  In treatment-experienced patients without prior INSTI experience, a dolutegravir-based regimen was superior to a raltegravir-based regimen in achieving HIV RNA < 50 copies/mL (71% v. 64%, P = 0.03). In patients with prior INSTI experience, 69% of patients were able to achieve a HIV RNA <50 copies/mL with a dolutegravir-based regimen  
· Common adverse effects included diarrhea, headache, insomnia, liver function test abnormalities, creatinine kinase elevations, and lipase elevations. Laboratory abnormalities included hyperglycemia and neutropenia.
· Dolutegravir is metabolized by UGT1A1 with some contribution from CYP3A. Dolutegravir is also a substrate of UGT1A3, UGT1A9, BCRP, and P-gp in vitro.  Co-administration of certain potent UGT1A/CY3A inducers require dose adjustment of dolutegravir while others need to be avoided. 
· Dolutegravir is the most recently approved INSTI. It can be given once daily with or without food. In randomized trials conducted in treatment-naïve patients, dolutegravir based regimen was non-inferior to raltegravir and was superior to both darunavir/ritonavir- and efavirenz-based regimens (because of fewer drug discontinuations in those who received dolutegravir). In randomized trials conducted in treatment-experienced patients, dolutegravir was superior to raltegravir.  However, dolutegravir has the shortest duration of follow-up and limited post-marketing experience to date.  The HHS panel recommends dolutegravir regimen as a recommended option in antiretroviral-naive patients.
Introduction 
The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating dolutegravir 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.
Pharmacology/Pharmacokinetics1-2
Dolutegravir is an HIV integrase strand transfer inhibitor (INSTI).  
Table 1.  Pharmacokinetics of Dolutegravir

	Parameter
	Dolutegravir

	Cmin
	1.11 mcg/mLa- 2.12 mcg/mLb

	Tmax
	2-3 hours

	AUC24hr at steady state
	53.6 mcg∙hr/mLa-75.1 mcg∙hr/mLb

	T1/2 (terminal)
	~14 hours  

	Protein Binding
	>98.9% 

	Metabolism
	Primarily metabolized via UGT1A1; some contribution by CYP3A

	Elimination
	Feces (53%) and urine (31% as metabolites, <1% as unchanged drug)


aPK for 50mg once daily regimen; bPK for 50mg twice daily regimen
FDA Approved Indication(s)1
Dolutegravir is indicated in combination with other antiretroviral agents for the treatment of HIV-1 infection in adults and children 12 years and older and weighing at least 40kg.  
The prescribing information state that the following should be considered prior to initiating dolutegravir:
• Poor virologic response was observed in subjects treated with dolutegravir 50 mg twice daily with an INSTI-resistance Q148 substitution plus 2 or more additional INSTI-resistance substitutions including L74I/M,

E138A/D/K/T, G140A/S, Y143H/R, E157Q, G163E/K/Q/R/S, or G193E/R. 

HHS Panel on Antiretroviral Guidelines for Adults and Adolescents3
The Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents were most recently updated in May 2014.  Prior to this update, with the FDA approval of dolutegravir, the panel published 

“Recommendation on Integrase Inhibitor Use in Antiretroviral Treatment-Naive HIV Infected Individuals from the HHS Panel on Antiretroviral Guidelines for Adults and Adolescents (October 30, 2013)”

The HHS Panel now positions the following 4 INSTI-based regimens as “recommended” regimens for ART-naive patients (arranged in order of drug approval):

• Raltegravir 400 mg twice daily plus tenofovir 300 mg/emtricitabine 200 mg once daily (AI)

• Elvitegravir 150 mg/cobicistat 150 mg/tenofovir 300 mg/emtricitabine 200 mg once daily in patients with

estimated CrCl ≥70 mL/min (AI)

• Dolutegravir 50 mg once daily plus abacavir 600 mg/lamivudine 300 mg once daily in patients who are

HLA B*5701 negative (AI)

• Dolutegravir 50 mg once daily plus tenofovir 300 mg/emtricitabine 200 mg once daily (AI)

Here is the summary from HHS: Dolutegravir the most recently approved INSTI, was non-inferior to raltegravir-containing regimens and superior to darunavir/ritonavir- and efavirenz-containing regimens in clinical trials, largely because of more discontinuations because of adverse events or other reasons in the comparator arms. Dolutegravir is dosed once daily when used for initial therapy and has fewer drug interactions than NNRTIs, PIs/r, and elvitegravir/cobi/TDF/FTC—a potential advantage in patients on other medications that may interact with these drugs. Overall, dolutegravir was well-tolerated in clinical trials. Dolutegravir decreases tubular secretion of creatinine, which causes small increases in serum creatinine in some patients soon after the drug is initiated. In clinical trials, no treatment-emergent resistance has been observed in treatment-naive patients who received dolutegravir, suggesting that it may have a higher genetic barrier to resistance than raltegravir or elvitegravir.
Potential Off-label Uses1
This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM intranet site only). 
None; it is approved for both treatment-naïve and treatment-experienced patients.  
Current VA National Formulary Alternatives

The two other FDA approved INSTIs, raltegravir and elvitegravir, are part of the VANF.    Please note that elvitegravir is only available as a single tablet combination that also includes cobicistat /tenofovir/emtricitabine and is restricted to CFU. 
Dosage and Administration1
For adults, the recommended dose is 50mg once or twice daily depending on factors described below. It can be administered with or without food.
	Adult Population
	Recommended Dose

	Treatment-naïve or treatment-experienced INSTI-naïve 
	50mg once daily 

	Treatment-naïve or treatment-experienced INSTI-naïve when coadministered with the following potent UGT1A/CY3A inducers:  efavirenz, fosamprenavir/ritonavir, tipranavir/ritonavir, or rifampin 
	50mg twice daily

	INSTI-experienced with certain INSTI-associated resistance substitutions or clinically suspected INSTI resistance.   Alternative combinations that do not include metabolic inducers should be considered where possible. 
	50mg twice daily


Efficacy1-8
Efficacy Measures
The FDA indication was primarily based upon four pivotal Phase 3 trials (Table 3).  These trials were conducted predominately in Australia, Europe, and North America. Overall, the study population was mostly male (68-86%) and white (64-85%). Three of the four trials included patients in the USA, Canada, Europe, and Australia, and one of the four trials included additional patients from South Africa, Latin America and Taiwan.
Table 3: Clinical Trials Supporting FDA Indications and Results
	Clinical Trial
	Study
	Population
	Regimen
	Results
	Primary Efficacy Endpoint Results

	Phase 3 
	ING113086 (SPRING 2)
	Treatment naïve 
	Dolutegravir with either ABC/3TC or TDF/FTC compared to raltegravir with either ABC/3TC or TDF/FTC
	Dolutegravir with either ABC/3TC or TDF/FTC was non-inferior to raltegravir with either ABC/3TC or TDF/FTC
	Proportion of patients with HIV-1 viral load <50 copies/mL at 48 weeks:

dolutegravir 88% v. raltegravir 85%, 
(95% CI -2.2 to 7.1)

	Phase 3 
	ING114467 (SINGLE)
	Treatment naïve
	Dolutegravir with ABC/3TC compared to EFV/TDF/FTC
	Dolutegravir with ABC/3TC was superior EFV/TDF/FTC
	Proportion of patients with HIV-1 viral load <50 copies/mL at 48 weeks: dolutegravir 88% v. EFV/TDF/FTC 81%, p=0.003

	Phase 3 
	ING111762 (SAILING)
	Treatment experienced, INSTI naïve
	Dolutegravir with background therapy compared to raltegravir with background therapy
	Dolutegravir with background therapy was superior to raltegravir with background therapy
	Proportion of patients with HIV-1 viral load <50 copies/mL at 48 weeks: dolutegravir 71% v. raltegravir 64%, p=0.03

	Phase 3 
	ING112574 (VIKING 3)
	Treatment experienced, INSTI resistant
	Single agent dolutegravir monotherapy for 7 days, followed by dolutegravir with background therapy
	Single agent dolutegravir monotherapy doses twice daily for 7 days, followed by dolutegravir with background therapy was effective
	Mean change from baseline in plasma HIV-1 RNA at day 8:

-1.43 log10 c/mL 

Proportion of patients with HIV-1 viral load <50 copies/mL at 24 weeks: 69% 


ABC=abacavir; FTC=emtracitabine; 3TC=lamivudine; EFV=efavirenz; TDF=tenofovir
For further details on the efficacy results of the clinical trials, refer to Appendix A.
Summary of efficacy findings:

· Dolutegravir demonstrated non-inferiority in treatment naïve patients when compared to raltegravir (88% v. 85%) in combination with an NRTI background regimen.

· Dolutegravir demonstrated superiority (88% v. 81%, P = 0.003) compared to efavirenz/tenofovir/emtracitabine (EFV/TDF/FTC) in treatment naïve patients. 
· In treatment-experienced but INSTI-naïve patients, dolutegravir was superior to raltegravir (71% v. 64%, P = 0.03) in achieving the same goal and demonstrated less development of resistance (1% v. 5%, P = 0.03) to INSTIs during the study period.
· In treatment-experienced patients with INSTI resistance, dolutegravir monotherapy was effective in reducing the viral load at 8 days; 69% of participants to a viral load of <50 copies/mL by week 24 when combined with background anti-retroviral therapy (ART) therapy.
Additional Trial (Flamingo):  This open-label, non-inferiority phase 3b trial evaluated dolutegravir based regimens compared to darunavir/ritonavir based regimens in treatment-naïve patients. The primary endpoint was the proportion of patients with HIV-1 RNA concentration <50 copies per mL at 48 weeks.  Of note, patients that were missing, switch, or discontinued would equate to failure in the primary efficacy analysis. Ninety percent of (217/242) patients on dolutegravir based regimens and 83% (200/242) of darunavir/ritonavir based regimens met the primary efficacy endpoint (treatment different 7.1%, 95% CI 0.9–13.2).  In pre-specified secondary analysis, dolutegravir was also found to be superior (p=0.025).  Four (2%) patients treated with dolutegravir based regimen compared to ten (4%) darunavir/ritonavir based regimen discontinued due to adverse events or stopping criteria.  
Adverse Events (Safety Data)1-3 
Common Adverse Events

Table 4.  Treatment-emergent adverse drug reactions (Grades 2 to 4) and ≥2% frequency in Treatment-naïve subjects 

	
	SPRING-2
	SINGLE

	
	Dolutegravir based regimen (n=403)
	Raltegravir based regimen (n=405)
	Dolutegravir based regimen (n=414)
	Efavirenz/tenofovir/

Emtricitabine (n=419)

	Insomia
	<1%
	<1%
	3%
	2%

	Abnormal dreams
	<1%
	<1%
	<1%
	2%

	Dizziness
	<1%
	<1%
	<1%
	5%

	Headache
	<1%
	<1%
	2%
	2%

	Nausea
	1%
	1%
	<1%
	3%

	Diarrhea
	<1%
	<1%
	<1%
	2%

	Rash
	0
	<1%
	<1%
	6%

	Vertigo
	0
	<1%
	0
	2%


The treatment-emergent adverse events (GRADES 2 to 4) in SAILING were 1% (5/354) in subjects receiving dolutegravir based regimen compared to 2% (6/361) in subjects receiving raltegravir based regimen. 
Table 5.  Selected Laboratory Abnormalities (Grades 2 to 4) in Treatment-naïve subjects 
	
	SPRING-2
	SINGLE

	
	Dolutegravir based regimen (n=403)
	Raltegravir based regimen (n=405)
	Dolutegravir based regimen (n=414)
	Efavirenz/tenofovir/

Emtricitabine (n=419)

	ALT
Grade 2

Grade 3 to 4
	2%

2%
	3%

1%
	2%

<1%
	5%

<1%

	AST
Grade 2

Grade 3 to 4
	3%

2%
	3%

2%
	2%

0
	3%

2%

	Total Bilirubin
Grade 2

Grade 3 to 4
	2%

<1%
	2%

<1%
	<1%

<1%
	0

0

	Creatine kinase
Grade 2

Grade 3 to 4
	1%

4%
	3%

3%
	3%

3%
	1%

4%

	Hyperglycemia
Grade 2

Grade 3 to 4
	5%

<1%
	5%

1%
	7%

1%
	4%

<1%

	Lipase
Grade 2

Grade 3 to 4
	5%

1%
	6%

3%
	8%

3%
	7%

2%

	Total neutrophils
Grade 2

Grade 3 to 4
	3%

2%
	3%

1%
	2%

2%
	4%

3%


Dolutegravir inhibits the organic cation transporter OCT2, which decreases the tubular secretion of creatinine. A drug probe with iohexol revealed that dolutegravir had no effect on actual glomerular filtration rate as compared to placebo.  Increases in serum creatinine occurred with first 4 weeks of therapy and remained stable through 24 to 48 weeks.    
Table 6.  Mean change from baseline in fasted lipid values in Treatment-naïve subjects 
	
	SPRING-2
	SINGLE

	
	Dolutegravir based regimen (n=403)
	Raltegravir based regimen (n=405)
	Dolutegravir based regimen (n=414)
	Efavirenz/tenofovir/

Emtricitabine (n=419)

	Cholesterol (mg/dL)
	6.7
	8.3
	17.1
	24.0

	HDL cholesterol (mg/dL)
	2.8
	2.6
	5.2
	7.9

	LDL cholesterol (mg/dL)
	2.7
	2.8
	8.5
	13.1

	Triglycerides (mg/dL)
	2.7
	9.8
	17.7
	18.6


Deaths and Other Serious Adverse Events 
Overall, 11 deaths were observed in dolutegravir exposed subjects in phase 2b/3 trials or the compassionate use program up to the original NDA data cut-off. This includes 7 deaths observed in dolutegravir exposed subjects in phase 2b/3 clinical trials. All deaths were in adult trials; clinical reviewers indicated that deaths not related to dolutegravir. Deaths were caused by opportunistic infection (4 cases, progressive multifocal leukoencephalopathy, lymphoma, Kaposi’s sarcoma, non-Hodgkin’s lymphoma), cardiovascular events (3 cases, myocardial infarction, cardiac death, myocardial infarction with cardiorespiratory arrest), suicide, homicide, motor vehicle accident, and brain mass. Three additional deaths were reported in the 60-day safety update report; none were related to dolutegravir.

In the phase 3 treatment-naïve trials, serious adverse events (SAE) were similar across the treatment groups (8-9%).  The SAEs considered related to dolutegravir in the treatment-naïve trials included 2 subjects with hypersensitivity reactions, and 1 subject with cardiac arrhythmia.  In one of the treatment-experienced (SAILING), investigators identified two drug-related SAEs in the dolutegravir arm including hepatotoxicity and myositis with acute renal failure in another subject. In the other treatment-experienced trial (VIKING-3), one subject experienced SAEs considered related to dolutegravir which was a case of drug eruption with elevated ALT and hyperbilirubinemia. In the 60-day Safety Update Report, one subject had a suicide attempt that was taking dolutegravir for approximately one year at the time of the attempt. The FDA review indicated that the suicide attempt was not related to dolutegravir.

Tolerability
SINGLE-2:
The rate of adverse events leading to discontinuation was 2% in both treatment arms.

SINGLE:
The rates of adverse events leading to discontinuation were 2% in subjects receiving dolutegravir plus ABC/3TC and 10% in subjects receiving efavirenz with FTC/TDF once daily.

SAILING: 
The rates of adverse events leading to discontinuation were 2% in subjects receiving dolutegravir based regimen and 4% in subjects receiving raltegravir based regimen at week 24.
VIKING-3: 
The rate of adverse events leading to discontinuation was 3% of subjects at week 24.

Contraindications1
· Co-administration with dofetilide; potential for increased dofetilide plasma concentrations and the risk for serious and/or life-threatening events. Please refer to full prescribing information for further information.

Warnings and Precautions1
· Hypersensitivity: Hypersensitivity reactions (i.e., rash, constitutional findings, and sometimes organ dysfunction, including liver injury) have been reported in 1% or fewer subjects receiving dolutegravir in Phase 3 clinical trials. Discontinue dolutegravir and other suspect agents immediately if signs or symptoms of hypersensitivity reactions develop (including, but not limited to, severe rash or rash accompanied by fever, general malaise, fatigue, muscle or joint aches, blisters or peeling of the skin, oral blisters or lesions, conjunctivitis, facial edema, hepatitis, eosinophilia, angioedema, difficulty breathing). 
· Liver Biochemistry Tests in Hepatitis B or C Co-infection: Patients with underlying hepatitis B or C may be at increased risk for worsening or development of transaminase elevations with use of dolutegravir. In some cases the elevations in transaminases were consistent with immune reconstitution syndrome or hepatitis B reactivation particularly in the setting where anti-hepatitis therapy was withdrawn. Appropriate laboratory testing prior to initiating therapy and monitoring for hepatotoxicity during therapy with dolutegravir are recommended in patients with underlying hepatic disease such as hepatitis B or C.

· Fat Redistribution: Redistribution/accumulation of body fat, including central obesity, dorsocervical fat enlargement (buffalo hump), peripheral wasting, facial wasting, breast enlargement, and “cushingoid appearance” have been observed in patients receiving antiretroviral therapy. The mechanism and long-term consequences of these events are currently unknown. A causal relationship has not been established.

· Immune Reconstitution Syndrome: Immune reconstitution syndrome has been reported in patients treated with combination antiretroviral therapy, including dolutegravir. During the initial phase of combination antiretroviral treatment, patients whose immune systems respond may develop an inflammatory response to indolent or residual opportunistic infections (such as Mycobacterium avium infection, cytomegalovirus, Pneumocystis jirovecii pneumonia, or tuberculosis), which may necessitate further evaluation and treatment.

Special Populations1
Pregnancy/Nursing Mother:  Pregnancy category B; Because of the potential for HIV transmission and the potential for adverse effects in nursing infants, the manufacturer recommends instructing mothers not to breastfeed while on dolutegravir. 
Hepatic impairment: No dosage adjustment is necessary for patients with mild to moderate hepatic impairment (Child-Pugh A or B). Dolutegravir has not been studied in patients with severe hepatic impairment (Child-Pugh C), and is therefore not recommended in this group.

Renal impairment: There is no dosage reduction recommended in patients with renal impairment. The manufacturer advises caution when considering dosage adjustments due to renal impairment as this could lead to reduced dolutegravir concentrations and subsequent development of resistance or loss of therapeutic effect. Please consult the PI for more information. 
CD4 count and HIV viral load: Subgroup analysis of patients defined by CD4 cell count and HIV viral load did not indicate dose modifications are necessary in these populations.
Sentinel Events 
No data
Look-alike / Sound-alike (LA / SA) Error Risk Potential 
As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Dolutegravir 50mg tab
	None
	None

	None
	Darunavir, Raltegravir,
Elvitegravir

	Tivicay
	None
	None
	None
	TIV (trivalent inactivated influenza vaccine)


Drug Interactions1
Dolutegravir is metabolized by UGT1A1 with some contribution from CYP3A. Dolutegravir is also a substrate of UGT1A3, UGT1A9, BCRP, and P-gp in vitro. Drugs that induce those enzymes and transporters may decrease dolutegravir plasma concentration while drugs that inhibit these enzymes may increase dolutegravir plasma concentration. 
In vivo, dolutegravir inhibits tubular secretion of creatinine by inhibiting OCT2 and potentially MATE. Dolutegravir may increase plasma concentrations of drugs eliminated via OCT2 or MATE1 (i.e, dofetilide and metformin)
· Co-adminstration of dolutegravir with dofetilide is contraindicated (see CI section)

· Co-administration of the following agents with dolutegravir should be avoided:  nevirapine, oxcarbazepine, phenytoin, phenobarbital, carbamazepine, and St. John’s wort.
· Co-administration of fosamprenavir/ritonavir, tipranavir/ritonavir, efavirenz, or rifampin requires dose adjustment of dolutegravir 50mg twice in the treatment-naïve or treatment-experienced INSTI-naïve.  Alternative combinations that do not include these metabolic inducers should be considered where possible
In INSTI-experienced with certain INSTI-associated resistance substitutions or clinically suspected INSTI resistance.   
· Etravirine significantly reduced plasma concentrations of dolutegravir, and the manufacturer recommends coadministration of lopinavir/ritonavir or darunavir/ritonavir, or atazanavir/ritonavir to mitigate this effect. 
· Co-administration may increase metformin concentrations and metformin dose reductions may be considered.  
· Dolutegravir should be taken 2 hours before or 6 hours after medications containing polyvalent cations (e.g., Mg, Al, Fe, or Ca) such as cation-containing antacids or laxatives, sucralfate, oral iron supplements, oral calcium or buffered medications.  Of note, the PI does state alternatively that dolutegravir and supplements containing calcium or iron can be taken together with food.
Please refer to the full prescribing information for additional information on drug-drug interactions.
Acquisition Costs 
Refer to VA pricing sources for updated information.

Pharmacoeconomic Analysis 
Pharmacoeconomic analysis has not been published in the literature. 
Conclusion
Dolutegravir is the most recently approved INSTI. It can be given once daily with or without food. In randomized trials conducted in treatment-naïve patients, dolutegravir based regimen was non-inferior to raltegravir and was superior to both darunavir/ritonavir- and efavirenz-based regimens (because of fewer drug discontinuations in those who received dolutegravir). In randomized trials conducted in treatment-experienced patients, dolutegravir was superior to raltegravir.  However, dolutegravir has the shortest duration of follow-up and limited post-marketing experience to date.  The HHS panel recommends dolutegravir regimen as a recommended option in antiretroviral-naive patients.
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Appendix A. Phase III Clinical Trials
	Citation
	Raffi F, et al. Once-daily dolutegravir versus raltegravir in antiretroviral-naive adults with HIV-1 infection: 48 week results from the randomized, double-blind, non-inferiority SPRING-2 study. Lancet. 2013; 381(9868):735-43.

	Study Goals
	Demonstrate the non-inferiority of dolutegravir compared to raltegravir for the suppression of viral replication

	Study Design
	Multicenter, phase 3, randomized, double-blind, active-controlled, double-placebo, parallel-group, non-inferiority trial comparing dolutegravir to raltegravir in combination with two widely-recommended NRTI regimens in treatment-naïve HIV-1 patients as first-line treatment.

	Methods
	Treatment:

Dolutegravir group: 50mg once daily in combination with either abacavir/lamivudine (ABC/3TC) daily or tenofovir/emtracitabine (TDF/FTC) daily.
Raltegravir group: 400mg twice daily with either abacavir/lamivudine (ABC/3TC) daily or tenofovir/emtracitabine (TDF/FTC) daily.
Primary efficacy endpoint:  

· The proportion of patients with virological success (defined as viral load of less than 50 copies/mL at 48 weeks) in the intent-to-treat (ITT) population.
Secondary efficacy endpoints

· Change from baseline CD4 count 
· Evidence of genotypic or phenotypic resistance in reverse trancriptase , protease, or integrase inhibitors 
Randomization

· 1:1 to dolutegravir or raltegravir group.
· Stratified by HIV-1 RNA (≤100,000 copies/mL or >100,000 copies/mL) and by NRTI regimen
Statistical analysis: 

· The study was designed to assume a 75% response rate and have 90% power with a 10% non-inferiority margin, and a one-sided significance level of 2.5%.

	Criteria
	Inclusion criteria

· Adult patients with HIV-1 RNA >1000copies/mL
· No primary resistance mutations in reverse trancriptase or protease enzymes
Exclusion criteria

· CDC category C HIV disease except Kaposi’s sarcoma (AIDS-defining opportunistic infection; please refer to the CDC website at http://www.cdc.gov/mmwr/preview/mmwrhtml/00018871.htm for full description)
· Pregnancy

· Moderate or severe hepatic impairment

· Anticipated need for Hepatitis C treatment during the study

· CrCl <50mL/min

	Results
	Demographics

SPRING-2
Dolutegravir based regimen
N=411

Raltegravir based regimen
N=411

Gender n (%)
Male

348 (85%)

355 (86%)

Race n (%)

Caucasian

346 (84%)

352 (86%)

Black

49 (12%)

39 (9%)

Asian

7 (1%)

4 (2%)

Other

16 (4%)

20 (5%)

Age (years)

Median (min, max)

37 (18, 68)

35 (18, 75)

Baseline HIV-1 RNA
Median conc. log10 copies/mL (min, max)
4.52 (4.08, 5.06)

4.58 (4.12, 5.07)
>100,000 copies/mL n (%)
114 (28%)

116 (28%)

Baseline CD4 cell count
Median (cells/uL) (min, max)

359 (276, 470)

362 (267, 469)

<200 cells/uL n (%)
55 (13%)

50 (12%)

Results of Primary and Select Secondary Efficacy Endpoints

Outcome

SPRING-2
Dolutegravir based regimen
N=411
Raltegravir based regimen
N=411
Primary Efficacy Endpoint
Virological successa; n (%)
361 (88%)

351 (85%)

Treatment differences

2.5% ( 95% CI -2.2 to 7.1)
Secondary Efficacy Endpoints
Change from baseline CD4 count; median (IQR)
230 (128-338)
230 (139-354)
PDVFb – resistance to INSTIc; 
n (%)

0

1 (6%)

PDVFb – resistance to NRTId; 
n (%)

0

4 (21%)

a Virological Success is defined as proportion of patients with HIV-1 RNA <50 copies/mL
b PDVF=protocol-defined virological failure. Defined as two consecutive plasma HIV-1 RNA values of

50 copies/mL or greater.
c INSTI=integrase inhibitor
d NRTI=nucleoside reverse-transcriptase inhibitor

	Conclusion
	In the pivotal phase 3 clinical trial, dolutegravir in combination with either ABC/3TC daily or TDF/FTC daily was found to be non-inferior to raltegravir with either ABC/3TC daily or TDF/FTC daily. 


	Citation
	Walmsley SL, et al. Dolutegravir plus abacavir-lamivudine for the treatment of HIV-1 infection. N Engl J Med. 2013; 369(19):1807-18

	Study Goals
	Demonstrate the non-inferiority of dolutegravir (DTG) combined with abacavir/lamivudine (ABC/3TC) compared to efavirenz/tenofovir/emtricitabine (EFV/TDF/FTC) for the suppression of viral replication

	Study Design
	Multicenter, phase 3, randomized, double-blind, parallel-group, non-inferiority with nested superiority trial comparing dolutegravir with ABC/3TC to EFV/TDF/FTC in treatment-naïve HIV-1 patients as first-line options.

	Methods
	Treatment:

Dolutegravir with ABC/3TC group: 50mg dolutegravir + 600/300mg ABC/3TC daily
EFV/TDF/FTC group: 600/300/200mg  EFV/TDF/FTC daily
Primary efficacy endpoint:  

· The proportion of patients with viral load of less than 50 copies/mL at 48 weeks in the intent-to-treat (ITT) population.

Secondary efficacy endpoints

· Time to viral suppression (HIV-1 RNA level <50 copies/mL)
· Change in baseline CD4 count
· Incidence of development of genotypic and phenotypic resistance to dolutegravir, EFV, and ABC/3TC or TDF/FTC
Randomization

· 1:1 to dolutegravir with ABC/3TC or EFV/TDF/FTC group in block sizes of six.

· Stratified by HIV-1 RNA (≤100,000 copies/mL or >100,000 copies/mL) and by CD4 T-cell count (≤200 cells/cubic mL or >200 cells/cubic mL)
Statistical analysis: 

· The study was designed to assume a 75% response rate and have 90% power with a 10% non-inferiority margin, and a one-sided significance level of 2.5%.

	Criteria
	Inclusion criteria

· Adult patients with HIV-1 RNA >1000copies/mL

· No primary resistance mutations

Exclusion criteria

· Pregnancy or breast feeding
· Moderate or severe hepatic impairment

· CrCl <50mL/min

	Results
	Demographics

SINGLE
DTG/ABC/3TC
N=414
EFV/TDF/FTC 
N=419
Gender n (%)
Male

347 (84%)
356 (85%)

Race n (%)

Caucasian

284 (69%)

285 (68%)

Black

98 (24%)

99 (24%)

Asian

9 (2%)

9 (2%)

American Indian or Alaska native
13 (3%)
17 (4%)
Other

16 (4%)

20 (5%)

Age (years)

Median (min, max)

36.0 (18, 68)
35.0 (18, 85)
Baseline HIV-1 RNA

Median conc. log10 copies/mL 

4.67 

4.70 

>100,000 copies/mL n (%)

134 (32%)

131 (31%)

Baseline CD4 cell count (cells/mm3)
Median

335
339
<50

13 (3%)
14 (3%)
50-199

44 (11%)
48 (11%)
200-349

163 (39%) 
159 (38%)
350-499; n (%)

131 (32%) 
128 (31%)
>500

63 (15%) 
70 (17%)
Results of Primary and Select Secondary Efficacy Endpoints

Outcome

SINGLE
DTG/ABC/3TC
N=414
EFV/TDF/FTC 
N=419
Primary Efficacy Endpoint
Virological responsea; n (%); 
364 (88%)

339 (81%)

Treatment differences

7% (95% CI, 2 to 12) p=0.003

Secondary Efficacy Endpoints
Time to viral suppression; median 
28 days
84 days
Change in CD4 T-cell; mean (cells/cubic mL) (p<0.001)
267
208
PDVFb – resistance to INSTIc; 
n (%)
0

1 (<1%)

PDVFb – resistance to NRTId; 
n (%)

0

4 (24%)

a Virological response is defined as proportion of patients with HIV-1 RNA <50 copies/mL
b PDVF=protocol-defined virological failure. Defined as two consecutive plasma HIV-1 RNA values of

50 copies/mL or greater.

c INSTI=integrase inhibitor

d NRTI=nucleoside reverse-transcriptase inhibitor

	Conclusion
	In the pivotal phase 3 clinical trial, dolutegravir in combination with ABC/3TC daily was found to be non-inferior to EFV/TDF/FTC daily, and demonstrated superiority after meeting predefined non-inferiority criteria. 


	Citation
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	Study Goals
	Demonstrate the non-inferiority of dolutegravir (DTG) compared to raltegravir ( RAL) for the suppression of viral replication, in treatment-experienced, integrase inhibitor (INSTI) naïve,  HIV-1 patients

	Study Design
	Multicenter, phase 3, randomized, double-blind, active-controlled, double-placebo, parallel-group, non-inferiority with nested superiority trial comparing dolutegravir to raltegravir, each combined with a physician-selected background regimen. 

	Methods
	Treatment:

Dolutegravir with background regimen group: 50mg dolutegravir daily + investigator-selected regimen
Raltegravir with background regimen group: 400mg twice daily + investigator-selected regimen
Investigator-selected regimen : at least one fully active agent with or without a second agent, with or without full activity
Primary efficacy endpoint:  

· The proportion of patients with viral load of less than 50 copies/mL at 48 weeks in the intent-to-treat population.
 
Secondary efficacy endpoints

· Proportion of patients with evidence of treatment-emergent integrase inhibitor resistance
· Proportion of patients with evidence of treatment emergent resistance to the background regimen
· Incidence of disease progressions (HIV-associated conditions, AIDS, and death)

· Change in baseline CD4 count

Randomization

· 1:1 via central computer procedure to dolutegravir or raltegravir group

· Stratified by HIV-1 RNA (≤50,000 copies/mL or >50,000 copies/mL), darunavir-ritonavir use without primary protease inhibitor resistance versus no use or use with primary protease inhibitor mutations, and two versus fewer than two fully active background agents.
Statistical analysis: 

· The study was designed to assume a 65% response rate and have 90% power with a 12% non-inferiority margin, and a one-sided significance level of 2.5%.

	Criteria
	Inclusion criteria

· Adult patients with HIV-1 RNA >1000 copies/mL, or two consecutive assessments of  >400 copies/mL
· Resistance to two or more classes of antiretroviral drugs

· Active background regimen with 1-2 fully active agents
Exclusion criteria

· CDC category C HIV disease (AIDS-defining opportunistic infection), except Kaposi’s sarcoma

· Pregnancy

· Moderate or severe hepatic impairment

· Anticipated need for Hepatitis C treatment during the study

· CrCl <50mL/min

	Results
	Demographics

SAILING
Dolutegravir based regimen
N=354
Raltegravir based regimen

N=361
Gender n (%)
Male

247 (70%)
238 (66%)

Age (years)

Median (min, max)

42.0 (35, 49)
43.0 (36, 49)
Race n (%)
Caucasian

175 (49%)

172 (48%)
Black

143 (40%)

160 (44%)
Asian

9 (3%)

6 (2%)

American Indian or Alaska native
10 (3%)
17 (5%)
Other

13 (3%)

2 (1%)

Region n (%)
Europe 

48 (14%)

51 (14%)

North America 

132 (37%)

140 (39%)

Rest of world 
174 (49%)
170 (47%)
Baseline HIV-1 RNA

Median conc. log10 copies/mL 

4.17 (3.46, 4.83)
4.21 (3.43, 4.85)
>50,000 copies/mL n (%)

105 (30%)
107 (30%)

Baseline CD4 cell count (cells/mm3)
Median (min, max)

204.5 (88, 368)
193.0 (96, 365)
Duration of previous ART (months) (min, max)
80 (37, 145)

72 (32, 146)

Three or more classes of ART resistance; n (%)
168 (47%)
183 (51%)

Results of Primary and Select Secondary Efficacy Endpoints

Outcome

SAILING
Dolutegravir based regimen
N=354
Raltegravir based regimen

N=361

Primary Efficacy Endpoint
Virological successa; n (%) (p=0.03)
251 (71%)

230 (64%)

Treatment Difference

7.4% (95% CI 0.7 to 14.2) p=0.030

Secondary Efficacy Endpoints
Time to viral suppression; median 

28 days

84 days

Change in CD4 T-cell; mean (cells/cubic mL)

162
153
PDVFb; n (%)
21 (6%)
45 (12%)

Emergence of INSTIc resistance
4 (1%)
16 (5%)
a Virological success is defined as proportion of patients with HIV-1 RNA <50 copies/mL
b PDVF=protocol-defined virological failure. Defined as two consecutive plasma HIV-1 RNA values of

50 copies/mL or greater.

c INSTI=integrase inhibitor



	Conclusion
	In the pivotal phase 3 clinical trial, dolutegravir demonstrated superior virological control when compared to raltegravir, both in combination with a background regimen of at least one active drug.
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	Study Goals
	Demonstrate the efficacy of dolutegravir (DTG) in the suppression of viral replication in patients with demonstrated integrase-inhibitor (INSTI) resistance

	Study Design
	Multicenter, phase 3, single-arm, open-label trial evaluating the efficacy of dolutegravir monotherapy dosed at 50mg twice daily for seven days, then in combination with background antiretroviral therapy (ART) to suppress viral replication in patients failing ART. 

	Methods
	Treatment:

Dolutegravir monotherapy (days 1-7): 50mg dolutegravir twice daily

Dolutegravir with background therapy (day 8 -24 weeks): 50mg dolutegravir twice daily with investigator-selected regimena
Investigator-selected regimen: ART regimen selected based on individual patient resistance profile
Primary efficacy endpoint:  

· The mean change from baseline in plasma HIV-1 RNA at day 8 and the proportion of patients with viral load of less than 50 copies/mL at 24 weeks in the intent-to-treat population.
Secondary efficacy endpoints

· Incidence of disease progressions (HIV-associated conditions, AIDS, and death)

· Change in baseline CD4 count

Statistical analysis: 

· The study was designed to assume a 0.7 log10 cells/mL response at day 8 and have 90% power, and a two-sided significance level of 5%.

	Criteria
	Inclusion criteria

· Adult patients with HIV-1 RNA ≥500 copies/mL

· Documented resistance to raltegravir or elvitegravir and to ≥2 other ART classes
· Active background regimen with at least 1 fully active agent
Exclusion criteria

· CDC category C HIV disease (patients with AIDS-defining opportunistic infection), except Kaposi’s sarcoma

· Pregnancy

· Moderate or severe hepatic impairment (based on Child-Pugh criteria)
· Anticipated need for Hepatitis C treatment during the study
· Certain drug regimens known to decrease dolutegravir concentrations

	Results
	Demographics

VIKING-3
Dolutegravir based regimen
N=183

Gender n (%)
Male

141 (77%)

Age (years)

Median (IQR)

48 (43-52)

Race n (%)
Caucasian

130 (71%)

Black

49 (27%)

Missing

4 (2%)

HIV-1 RNA level
Baseline median conc. log10 copies/mL (IQR)

4.38 (3.67-4.93)

Screening median conc. log10 copies/mL (IQR)
4.26 (3.64-4.83)

Baseline CD4 cell count (cells/mm3)
Median (IQR)

140 (40-330)

Duration of previous ART (years) (IQR)
14 (8.50-17.33)

Number of prior ARTs, median (IQR)
14 (3-23)

Results of Primary and Select Secondary Efficacy Endpoints

Outcome

VIKING-3
N=183
Primary Efficacy Endpoint
Plasma HIV-1 RNA level, log10 copies/mL; Mean change from baseline, (SD; 95% CI)a,b
−1.43 (SD 0.61; 95% CI -1.52 to -1.34)
Subjects with plasma HIV-1 RNA <50 c/mL at Week 24, n (%)c
126 (69%)
Secondary Efficacy Endpoints
Change in CD4 T-cell; cells/mL; median (IQR)

+61 (20-130)

Progression of HIV diseased; n (%)
13 (7%)

a Based on last observation carried forward and discontinuation equals baseline (LOCFDB); 182 subjects are included as 1 subject did not have any on-treatment viral load data at/before day 8 but was ongoing.
b P < .001 vs null hypothesis of no change from baseline.

c Based on US Food and Drug Administration Snapshot analysis.
d New progression (not recurrent) HIV-associated CDC category B or C conditions (please see the CDC website for discussion at http://www.cdc.gov/mmwr/preview/mmwrhtml/00018871.htm) 

	Conclusion
	In the pivotal phase 3 clinical trial, dolutegravir 50mg twice daily was efficacious in suppressing the viral load in a treatment-experienced population with resistance to integrase inhibitors.
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