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Issues and Answers

Is there still a place for 
efavirenz in initiating 
HIV treatment? 
Introduction

Efavirenz (EFV) has been used to treat millions of HIV-infected people worldwide 
since its approval in 1998 by the US Food and Drug Administration. Historically, for 
first-line antiretroviral therapy (ART), EFV has been the preferred choice of non-
nucleoside reverse transcriptase inhibitor (NNRTI) to be added to a dual nucleoside 
reverse transcriptase inhibitor (NRTI) backbone.

Initially approved for use at a 600mg dose, EFV has since been co-formulated with 
other antiretroviral (ARV) drugs to generate once-daily, single-pill medications. A 
well-defined safety and tolerability profile reports EFV-associated neuropsychiatric 
adverse events (vivid dreams, insomnia and mood changes) in approximately 50% 
of patients initiating treatment, although these are generally mild and transient in 
nature. At 78 weeks, 90% of patients remain on EFV. EFV should not be initiated 
in patients with a history of severe psychiatric disorders, active mental illnesses, 
depressive symptoms or severe sleep disorders.1,2 

Meta-analysis of comparisons between EFV and other NNRTIs, ritonavir-boosted 
protease inhibitors (PI/r) and integrase strand inhibitors (InSTIs) used in ART do not 
show any differences in terms of clinical endpoints (death or disease progression 
usually defined as an occurrence of AIDS-defining events). EFV-treated, treatment-
naïve patients are more likely to achieve virological success than patients treated 
with the NNRTI nevirapine (NVP).1,3,4 
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KEY MESSAGES

• EFV is a recommended choice of NNRTI for first-line ART

• EFV-associated neuropsychiatric adverse events are generally mild and transient in nature

• Rifampicin, a key drug used in tuberculosis therapy, is a potent inducer of the cytochrome P450 
(CYP450) enzyme system

• Use of rifampicin may lead to enhanced clearance of some ARVs, resulting in sub-therapeutic 
ARV concentrations

• EFV is the preferred third ARV agent for use with rifampicin, due to a lower risk of sub-
therapeutic concentration than NVP, PIs and InSTIs

• No dose adjustment is required when EFV is co-administered with metformin, the preferred 
first-line therapy for most diabetes patients

• In pregnancy, first-line ART at conception consisting of tenofovir+emtricitabine+EFV is safer 
than other ART regimens (NVP-based or lopinavir/ritonavir-based) in respect of all or severe 
adverse birth outcomes, according to Botswana data

• With first-trimester exposure to EFV, no additional risk of congenital anomalies is observed 
compared to second- and third-trimester exposure

• EFV occurs at low levels in breast milk, resulting in negligible exposure in the breastfeeding 
infant.

Selecting the third agent in first-line ART regimens 

Current guidelines from the Southern 
African HIV Clinicians Society (SAHCS) 
and South African National Department 
of Health (NDoH) recommend EFV as a 
third drug option in first-line ART therapy 
(Table 1). The World Health Organization 
(WHO) has recently updated its guide-
lines in favour of the InSTI dolutegra-
vir (DTG) for everyone who can safely 
use the drug, after findings that DTG is 
generally more effective than NNRTIs, 
with higher viral suppression and CD4 
cell count recovery rates, and lower risk 
of treatment discontinuation. An alterna-
tive effective first-line EFV-based regimen 

is recommended by the WHO for use 
among people with both HIV and tuber-
culosis (TB) using rifampicin, or during 
pregnancy. In the South African setting, 
where TB coinfection is considered cen-
tral to HIV infection, EFV-based first-
line ART avoids the complexity of dose 
adjustment, such as the required doubling 
of DTG dose, when co-administered with 
rifampicin. Furthermore, there is some 
concern over the emerging adverse event 
profile of DTG and the need for more 
intensive pharmacovigilance. The safety 
of DTG in pregnancy remains to be 
established.5-7 
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“EFV is the 
preferred third 
agent for use with 
rifampicin, due to 
a lower risk of a 
sub-therapeutic 
concentration than 
occurs with NVP, PIs 
and InSTIs.”

Table 1. First-line ART regimens for the treatment-naïve patient*

Recommended/alternative SAHCS NDoH WHO 

NRTIs TDF + FTC/3TC
ABC
AZT 
Short-term d4T

TDF + FTC/3TC
ABC

TDF + FTC/3TC
AZT
ABC
Short term d4T

Third drug EFV
DTG
RPV

EFV
NVP
LPV/r

DTG
EFV600
EFV400
PI/r

* The WHO recommends countries with pre-treatment resistance to EFV or NVP of 10% or greater should urgently consider 
using a non-NNRTI regimen as the preferred choice in first-line ART.
TDF: tenofovir; FTC: emtricitabine; 3TC: lamivudine; ABC: abacavir; AZT: zidovudine; d4T: stavudine; RPV: rilpivirine; LPV/r: 
lopinavir/ritonavir

Why is EFV preferred for co-administration with 
rifampicin?
TB has emerged as one of the most fre-
quent opportunistic infections and a lead-
ing cause of death in the HIV-infected 
population of South Africa. “It may 
sound silly,” Dr Mathe cautions, “but it 
is important to ensure that the TB diag-
nosis is correct.” Rifampicin, a key drug 
that substantially reduces the risk of 
relapse after completing TB therapy, is 
a potent inducer of the CYP450 enzyme 
system; activation of this system leads to 
enhanced clearance of some ARV drugs 
(Table 2). 

Dr Mathe elaborates that in the South 
African setting, the TB diagnosis typically 
precedes the HIV diagnosis. “Depending 
on CD4 count, first-line ART should be 
initiated two weeks to two months after 
initiation of TB therapy. EFV is the pre-
ferred third agent, added to a TDF/FTC 
backbone, for use with rifampicin.” This 
is due to a lower risk of a subtherapeutic 
concentration of EFV than occurs when 
NVP, PIs and InSTIs are co-administered 
with rifampicin.5,6 

Rifampicin reduces EFV concentra-
tions by approximately 35%, resulting 
in systemic exposure after a 600mg EFV 
dose to one closer to that of a 400mg dose. 
Findings of two South African studies 
showed no change in virological outcomes 
after co-administration of rifampicin to 

HIV-infected patients with active TB tak-
ing the standard EFV 600mg dose. The 
efficacy of EFV-based treatment is simi-
lar for people either taking or not tak-
ing rifampicin-based TB treatment, in 
contrast to NVP which shows higher risk 
of both virological failure and hepatitis 
when co-administered with rifampicin. 
RPV cannot be used with rifampicin-
based TB treatment.7-10 

DTG can be used in patients on 
rifampicin, but a dose adjustment 
(increase to 50mg twice daily) is required. 
This is well tolerated, with equivalent effi-
cacy in viral suppression and recovery of 
CD4 cell count compared with EFV. The 
plasma concentrations of all boosted PIs 
are reduced to subtherapeutic ranges with 
rifampicin. Dose adjustment of LPV/r 
does overcome this induction, but there is 
an increased risk of hepatotoxicity.5,6

An alternative approach to manag-
ing drug interactions between ARVs and 
TB therapy is to replace rifampicin with 
rifabutin. However, rifabutin is currently 
not widely available at public sector TB 
clinics. Also, rifabutin is not co-formu-
lated with other TB drugs, and the evi-
dence base for rifabutin in the treatment 
of TB is considerably less substantial than 
that for rifampicin.5 
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“HIV-infected 
individuals have an 
estimated fourfold 
greater relative 
risk of developing 
diabetes.”

Table 2. ART interactions with rifampicin and recommendations for co-administration5

Class ART drug Interaction Dose of ART drug with 
rifampicin

NRTI All in class No significant pharmacokinetic 
interactions

No dose adjustment required

NNRTI EFV Mild reduction in EFV concentrations. 
In some patients on TB treatment, EFV 
concentrations may increase

No dose adjustment required (600mg 
nocte)

NVP Moderate reduction in NVP 
concentrations with increased risk of 
virological failure compared with EFV

It is generally recommended not to 
co-administer because of the very real 
risk of hepatotoxicity

ETR and RPV Marked reduction in concentration Do not prescribe concomitantly with 
rifampicin

PI LPV/r LPV plasma concentrations significantly 
decreased

The preferable strategy is to double the 
dose of LPV/r to 800/200mg 12-hourly. 
Alternatively, add 300mg RTV 12-hourly 
to standard dose of two tablets of LPV/r 
12-hourly.
There is an increased risk of 
hepatotoxicity with these strategies.
These dose adjustments can be made 
gradually over 1-2 weeks.
Dose adjustments should be continued 
for two weeks after rifampicin is 
stopped

All other PIs Marked reduction in PI concentration Do not prescribe concomitantly

InSTI RAL Reduction in concentrations, but a 
clinical trial showed that standard 
dosing results in adequate virological 
suppression

No dose adjustment required (400mg 
12-hourly)

DTG Significant reduction in concentration Dosing frequency increased to 50mg 
12-hourly

ETR: etravirine; RAL: raltegravir

Why is EFV preferred for co-administration with 
metformin? 
Chronic diseases of lifestyle, including 
diabetes, are increasing in the general 
population in South Africa. Over and 
above the multiple risk factors for diabe-
tes within the general population, HIV-
infected individuals have an estimated 
fourfold greater relative risk of develop-
ing diabetes, with substantial literature 
indicating that multiple factors related 
to HIV and ART play a causative or per-
missive role in the pathogenesis of dia-
betes. The overall effect of current ART 
on glucose metabolism is modest in most 

patients. Switching ART regimens should 
be considered if  a patient at high risk for 
diabetes is on LPV/r or the NRTIs AZT 
and d4T. While EFV is associated with 
slight increases in blood glucose in ran-
domised controlled trials, there is no good 
evidence that EFV is associated with an 
increased risk of developing diabetes.11-14 

Metformin is considered the preferred 
first-line therapy for most people diag-
nosed with diabetes; it works primarily 
by reducing hepatic glucose production. 
In HIV-infected patients, it is important 
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“EFV is an 
important, effective 
and relatively 
safe and well-
tolerated drug; it is 
currently the best 
available NNRTI 
to be included as 
part of combination 
first-line ART in 
pregnancy.”

to start metformin at a very low dose 
and gradually titrate up, as the gastro-
intestinal side-effects of metformin are 
increased in those with HIV enteropathy. 
The most serious side-effect of metformin 
therapy is lactic acidosis, with increased 
risk when metformin is co-administered 
with the NRTIs didanosine (ddI) and 
d4T. It is important to exclude HIV-
associated nephropathy before initiating 
metformin, since the risk of lactic aci-
dosis is increased when renal function is 

significantly reduced. 
Dr Mathe advises that although there 

are no drug interactions between ARVs 
and metformin that are of concern, spe-
cial caution should be used when met-
formin is co-administered with DTG, as 
DTG increases metformin concentration; 
this requires metformin dose adjustment 
to a maximum of 500mg bd. No dose 
adjustment is necessary when EFV and 
metformin are co-administered.12,14 

The use of EFV in pregnancy 
The aim of ART in pregnancy is both to 
prevent clinical complications of HIV in 
the mother and to decrease the likelihood 
of transmission to the child during preg-
nancy, delivery and breastfeeding. Women 
on ART pre-conception have the lowest 
risk of perinatal HIV transmission, with 
risk increasing with each trimester that 
ART initiation is delayed.5,15

Data on ARV safety in pregnancy are 
described by Dr Mathe as “fraught with 
danger …primarily inferred, because 
most clinical studies exclude pregnancy.” 
However, because EFV has been widely 
used in the South African public sector 
and many women have fallen pregnant 
on treatment, these data have provided 
robust evidence for the safe use of EFV at 
conception and during pregnancy.

With first-trimester exposure to EFV, 
no additional risk of congenital anoma-
lies in general, or central nervous system 
defects (neural tube defects) specifically, 
are evident when compared with second- 
and third-trimester exposure. A study in 
Botswana comparing type of ART regi-
men at conception demonstrated that 
TDF+FTC+EFV is safer than all other 

ART regimens (NVP-based or LPV/r-
based) in respect of all or severe adverse 
birth outcomes. The overall rate of birth 
defects reported in association with 
EFV is similar to that reported for mul-
tiple other widely used ARVs, including 
ABC, LPV/r, NVP, d4T and TDF; and 
is consistent with rates reported in con-
genital defect registries from the general 
population.5-7,15,16 

Despite increased metabolism by 
CYP450 enzymes induced by elevated 
progesterone during pregnancy, 88% of 
pregnant women remain within the thera-
peutic range for EFV (600mg/day) in the 
third trimester. EFV occurs at low lev-
els in breast milk, resulting in negligible 
exposure in the breastfeeding infant.6,15,16 

In 2012, the WHO recommended that 
EFV-based treatment should no longer be 
avoided in pregnant women or those who 
want to conceive. EFV is an important, 
effective and relatively safe and well-toler-
ated drug; it is currently the best available 
NNRTI to be included as part of combi-
nation first-line ART in pregnancy and 
breastfeeding.16 

Conclusions 
EFV-based therapy, available as a once-
daily fixed-dose combination, is con-
sidered a preferred treatment option 
in ART-naive patients; it is suitable for 

co-administration with commonly used 
TB and diabetes therapies and has a well-
defined safety profile for use during preg-
nancy and breastfeeding. 
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