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1. BACKGROUND  

Efavirenz is a non-nucleoside reverse 
transciptase inhibitor, which is used as part of a 

three- or four-drug regimen to treat HIV 

infection. First licensed in 1998, it can be used 

both for initial therapy as well as for second-line 
therapy should resistance arise. An efavirenz-

containing three-drug regimen with two 

nucleoside reverse transcriptase inhibitors – 
currently predominantly tenofovir disoproxil 

fumarate plus either emtricitabrine or 

lamivudine --  as a fixed-dose combination is 

recommended by the World Health 
Organization as the preferred initial regimen for 

antiretroviral therapy [1], and this regimen has 

been adopted by most countries [2]. Efavirenz 
can still be used safely in high-risk populations 

such as pregnant women with HIV and other 

adults with HIV taking rifampicin-based 
treatment for tuberculosis (TB) co-infection 

[3,4].  However, the drug is also associated with 

some adverse events and newer drugs have 

emerged with improved safety profiles [5].  As a 

result, there is a renewed interest in reducing the 

risk of efavirenz-related adverse events by 
reducing the dose. Efavirenz is currently 

available in a standard 600mg once-daily dose 

as part of a daily fixed dose combination. A 

400mg dose as part of that fixed dose 
combination may be a non-inferior alternative, 

potentially reducing the Risk of Adverse Events 

As well As Costs [6]. 

2. MATERIALS AND METHODS 

The objective of this systematic review is to 

provide a summary of key evidence supporting 

the use of a reduced dose (400mg) of efavirenz 

and identify gaps where further research is 

required. Following a pre-defined protocol 

(available from the corresponding author), we 

searched Pub Med, Embassy, Cochrane Central 

Register of Controlled Trials, Web of Science 

for published literature and conference abstracts 

for randomized controlled trials and 

comparative observational studies. Screening 

and data extraction were done in duplicate (by 
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authors AA and RC).  We assessed risk of bias 

in each of the included published studies using a 

Risk of Bias tool, adapted from the Cochrane 

Collaboration. We used published estimated 

relative risks when provided and calculated the 

relative risks for dichotomous outcomes and 

mean differences with their 95% confidence 

intervals when necessary.  Where appropriate, 

we pooled data from individual studies and 

summarized their effects. We determined 

between-study variation using the I
2
 statistic.  

We performed meta-analyses using a 

DerSimonian-Laird random-effects model. 

Clinical outcomes of interest included viral load, 

change in CD4 cell count, and adverse events. 

All analyses were performed in RevMan 

Version 5.3. 

 

Figure1. Flow Chart Depicting Screening Process 

3. RESULTS 

We identified 1,612 records through database 

searches of keywords, and 26 additional records 
through clinicaltrials.gov. After removing 677 

clearly irrelevant studies and 36 duplicates, a 

total of 926 records were screened by AA and 

RC; GR adjudicated any disagreements about 
study selection.  We excluded 904 records that 

did not meet our inclusion criteria, yielding 22 

full-text articles assessed for eligibility. 
Fourteen were excluded for various reasons, 

including 9 because they were pharmacokinetic 

modeling studies, 1 was a validation assay 

study, 1 contained only patients on the reduced 
dose, 1 compared a group of patients who were 

given both 400 and 600mg dosages to a group 

with only 600mg, 1 was a feasibility study, and 

1 compared a group with increasing dosages to a 

fixed dose group.  An additional three 
conference abstracts from the HIV Drug 

Therapy Glasgow Congress 2014 and the 

Conference on Retroviruses and Opportunistic 

Infection (CROI) 2014 were included. The eight 
published articles [7-14] provided data from one 

randomized controlled trial (ENCORE1) and 

three observational studies.  An additional 
conference abstract reported an analysis of 

observational data [data not shown], while two 

additional conference abstracts were identified 

but not included because they reported only 
early results of the ENCORE1 trial.  All 

included studies contained only adult 

populations.
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Table1. Full-Text Articles Included in Qualitative Synthesis 

Author Title Summary 

 

Amin 2014 

[7] 

Efficacy of 400 mg efavirenz versus standard 600 

mg dose in HIV-infected, antiretroviral-naive 

adults (ENCORE1): a randomised, double-blind, 
placebo-controlled, non-inferiority trial 

No difference in viral load below 200 

copies per mL at week 48, CD4 T-cell 

counts at week 48 were higher for the 
600mg group (p=0.01). 

 

Amin 

2015[8] 

Efficacy and safety of efavirenz 400 mg daily 

versus 600 mg daily: 96-week data from the 

randomised, double-blind, placebo-controlled, non-

inferiority ENCORE1 study 

 

No difference in viral load below 200 

copies per mL at week 96.  Proportion 

of patients on low-dose EFV was 

significantly lower than the proportion 

of patients on standard dose (p=0.03). 

Costa 2014 

[12] 

Budget impact analysis of efavirenz daily dose 

reduction at the Verona University Hospital 

A reduction in dose saved 30% in drug 

expenditure costs. 

 

Dickinson 

v.1 2015 

[13] 

Comprehensive Pharmacokinetic, 

Pharmacodynamic and Pharmacogenetic 

Evaluation of Once-Daily Efavirenz 400 and 600 

mg in Treatment-Naive HIV-Infected Patients at 

96 Weeks: Results of the ENCORE1 Study 

Discontinuation due to adverse events 

was more common among standard 

dose group versus the low dose group 

(p=0.02). 

 

Dickinson 
v.2 2015 

[14] 

Pharmacokinetic and Pharmacodynamic 

Comparison of Once-Daily Efavirenz (400 mg vs. 
600 mg) in Treatment-Naive HIV-Infected 

Patients: Results of the ENCORE1 Study 

No difference in viral load at 48 weeks 

between ow dose EFV and standard 
dose. Side effects more common 

among standard dose group than low 

dose EFV (p=0.02). 

 

Fayet Mello 

2011 [9] 

Pharmacokinetic and Pharmacodynamic 

Comparison of Once-Daily Efavirenz (400 mg vs. 

600 mg) in Treatment-Naive HIV-Infected 

Patients: Results of the ENCORE1 Study 

All patients on either low dose EFV or 

standard dose maintained viral 

suppression after 6 months. 

Sanchez 

Martin 2014 

[10] 

Dose reduction of efavirenz: an observational 

study describing cost–effectiveness, 

pharmacokinetics and pharmacogenetics 

Dose reduction in EFV accounted for a 

savings of approximately 44,000 euros 

a year. 

 

van Luin 

2009 [11] 

Efavirenz Dose Reduction Is Safe in Patients With 

High Plasma Concentrations and May Prevent 

Efavirenz Discontinuations 

Toxicity-induced EFV discontinuations 

were less likely among low dose EFV 

group versus the standard dose group 

(p=0.07) and not difference in viral 
suppression between groups. 

   
 

There was no difference in viral suppression as 

determined by the proportion of all included 

patients who were virally suppressed (<200 

copies/mL) at 48 weeks between low-dose and 

standard dose efavirenz in randomized 

controlled trials [8] (risk difference = -0.40%; 

95% confidence interval (CI) -5.8% – 5.0%, p 

value = 0.88); this was supported by an 

observational study which found no difference 

in odds of achieving virological suppression 

(viral load < 50 copies/mL) at week 48 

comparing standard and reduced dose efavirenz 

groups (odds ratio (OR) = 6.88; 95% CI 0.67-

70.43, p value = 0.10) [11].Subgroup analyses 

by body mass index and ethnicity yielded no 

significant differences between doses [7]. 

Additionally, there was no difference in change 

in CD4 cell count in randomized controlled 

trials (mean difference = -5.0cells/µL (95% CI-

39.0– 29.0 CD4 cells/µL; p value = 0.77) [8] 

and a synthesis of observational studies found 

similarly non-significant results (mean 

difference = 58.2 cells/µL (-26.9– 143.2; p value 

= 0.18) [9, 10] (Figure 2). There was a reduced 

risk in efavirenz- associated adverse events 

among the lower-dose group when compared to 

the standard dose group (relative risk (RR) = 

0.82; 95% Cl 0.69-0.98; p value = 0.03) . [8] 

Addition -ally, drug discontinuation due to drug-

related causes was significantly less common 

among those who were treated with the lower 

dose efavirenz (RR = 0.45; 95% CI 0.26-0.80; p 

value = 0.01) [8],although this finding was only 

of borderline significance in the observational 

literature [11] (OR = 0.16; 95% CI 0.02-1.25; p 

value = 0.08).Resistance data were only 

reported in one study[8] and the authors 

reported resistance occurring in less than 3% of 

the participants.  Additionally, they found no 

evidence that the resistance was related to any 

difference in treatment failure rates between the 

standard and low-dose EFV groups [8]. 
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Figure2. Forest Plot of Low-Dose versus Standard Dose:  Mean CD4 Change 

4. DISCUSSION 

Considering available data, we found no 

evidence to suggest a reduced dose of efavirenz 

is inferior to the standard dose regarding clinical 

outcomes. Moreover, relative to the standard 

dose of efavirenz the reduced dose may decrease 

the risk of adverse events. A reduced dose may 

be a safe cost-effective solution for HIV-

infected populations in low-resource settings 

[15]. There is a need for further study into the 

efficacy of low-dose efavirenz in populations, 

notably HIV-infected pregnant women, people 

with TB co-infection, and long-term emergent 

drug resistance. These data support the World 

Health Organization recommendation to 

consider lower dose efavirenz as an alternative 

first-line agent. Trials are underway to assess 

the safety and efficacy in TB and pregnancy 

[15], and the results of these studies will inform 

the future role of efavirenz in first line 

antiretroviral therapy. 
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