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The editorial staff

What to start with: guidelines comparison

NNRTI-based regimens have now been extensively 
studied. Compared with boosted PIs, the benefits of 
efavirenz in terms of virological suppression, good 
tolerability, low toxicity and convenience are partially 
offset by genetic frailty, with an increased risk of class 
resistance on virological failure. A dramatic decline 
in clinical progression and HIV-related deaths fol-
lowed the introduction of the PI class of antiretroviral 
drugs. These agents have shown clinical and surrogate 
marker efficacy in clinical practice. When boosted 
with low-dose ritonavir, they have a high genetic bar-
rier to resistance and may produce a larger CD4 cell 
count rise than NNRTIs. Sustained suppression of 
plasma HIV RNA levels has been observed with up 
to 7 years of continued immunological recovery in 
patients treated with boosted PIs. There is now ample 
data to recommend that, if a PI is chosen as part of an 
initial HAART regimen, it should be a boosted agent. 
Ritonavir boosting increases drug exposure, thereby 
prolonging the halflife of the drug, allowing reduction 
in pill burden and dosing frequency and optimiza-
tion of adherence. It also limits the development of 
resistance. A modest benefit in achieving sustained 
virological undetectability with efavirenz needs to be 
balanced by the increased potential risk of two-class 
resistance on failure. This underscores the importance 
of tailoring the choice of initial drugs to the patient and 
their circumstances and may be particularly relevant in 
selecting a regimen in a patient with poor adherence.
There are now surrogate marker endpoint data sug-
gesting that zidovudine/lamivudine/abacavir (usually 
combined) is less potent than combining two NRTIs 
with either an NNRTI or a PI, with higher rates of 
virological failure, and therefore should not be used. 
Currently no triple NRTI regimen can be recommend-
ed. However, data suggest that zidovudine/lamivudine/
tenofovir with or without abacavir is a possible option 
in exceptional circumstances when a PI- or NNRTI-
based HAART regimen cannot be administered.
Two NRTIs remain an integral component of HAART 

HAART regimens always need to be individualized 
for the patient in order to achieve the maximum 
potency, durability, adherence and tolerability and to 
avoid longterm toxicities and any likely drug interac-
tions. It is therefore essential to undertake a full base-
line assessment before starting treatment and this 
should include HIV resistance testing, and screening 
for hepatitis B and C coinfection. In addition, a full 
cardiovascular risk assessment should be undertaken 
and patients should be screened for diabetes and renal 
problems as well as having a psychosocial history 
taken to identify psychiatric problems, alcohol use 
and recreational drug use. In women, it is important 
to enter into a discussion around plans for pregnancy 
and the use of contraception.

In BHIVA 2008 Guidelines, the principal issues and 
recommendations for treating the primary HIV infec-
tion are as follows:
-  Efavirenz should be considered first line in all 

patients (level Ib).
-  Boosted PIs should ordinarily be reserved for spe-

cific groups of patients, such as those with primary 
NRTI and/or NNRTI resistance, women who wish 
to become pregnant, and some patients with psychi-
atric problems (level IV).

-  Nevirapine should ordinarily be reserved for women 
wishing to become pregnant and those patients with 
mental health problems but should only be used 
within set CD4 cell count criteria (level Ib).

-  Truvada or Kivexa should be the first choice for 
nucleoside backbone to be used with efavirenz (level 
Ib). However, Kivexa should be reserved for patients 
who are HLA-B*5701 negative and used with cau-
tion in those with viral loads over 100 000 copies/
mL or where there is significant risk for CVD (level 
IV).

-  Combivir remains the coformulation of choice in 
patients using ART to prevent mother-to-child 
transmission (level Ib).
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with either an NNRTI or a ritonavir-boosted PI. There 
is no evidence that a further NRTI adds any additional 
benefits and two-class NRTI-sparing combinations 
are associated with more discontinuations because of 
toxicity. There are now seven NRTIs available, four 
NRTI coformulations (Truvada, Kivexa, Combivir and 
Trizivir) and one fixed-dose combination of tenofovir, 
emtricitabine and efavirenz (Atripla). The availability 
of these fixed-dose combinations has led to the major-
ity of patients starting treatment being prescribed 
one of the three two-NRTI combinations as their 
backbone.
In light of the findings of ACTG 5142, the recommen-
dation of the Writing Group is for use of an efavirenz-
based regimen for initial therapy, reserving boosted 
PIs for later. This is based on the efficacy data, the 
low risk of toxicity, the ease of administration, and 
the genetic frailty of an NNRTI in patients failing a 
boosted PI regimen. However, less class-emergent 
resistance is observed with boosted PIs, underscoring 
the importance of individualizing therapy. It is also 
recommended that Truvada and Kivexa are the nucle-

oside backbones of choice. However, Kivexa should be 
reserved for patients who are HLA-B*5701 negative 
and, based on recent trial data, should be used with 
caution in patients with a baseline viral load of 4100 
000 copies/mL or where there is significant risk of 
CVD.

In EACS 2009 Guidelines, in case of Primary HIV 
infection (PHI), initial recommended combination 
regimen for antiretroviral-naïve patient is the combi-
nation with TDF/FTC or ABC/3TC (contra-indicated 
if HLA B*5701 positive. Even if HLA B*5701 nega-
tive, counselling on HSR risk still mandatory; ABC + 
NVP contra-indicated, unless HLA B*5701 negative; 
Abacavir should be used with caution in patients with 
a high cardiovascular risk and/or patients with a viral 
load higher than 100,000 copies/ml) and:
-  EFV (not recommended in pregnant women or 

women with no reliable and consistent contracep-
tion; not active on HIV-2 and HIV-1 group O).

-  NVP (use with extreme caution in women with 
CD4 >250 and men with CD4 >400/μL; not active 
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on HIV-2 and HIV-1 group O).
-  ATV/r: Castle study (LPV/r vs ATV/r) has shown 

better tolerability of ATV/r. 
-  DRV/r: Artemis study (LPV/r vs DRV/r) has shown 

better efficacy and greater tolerability of DRV/r.
-  LPV/r: ACTG 5142, randomised study showed 

lower virological efficacy of LPV/r vs EFV. However 
no PI mutations were seen in the LPV/r failures.

-  SQV/r.
Alternative drugs are ZDV/3TC or ddI/3TC (only 
if unavailable or intolerant to other recommended 
NRTIs) and FPV/r or RAL (Raltegravir is indicated 
in combination with other anti-retroviral medicinal 
products for the treatment HIV-1 infection in adult 
patients. It has been studied only in combination with 
TDF/FTC in naïve patients with limited follow-up).

On 2009 DHHS Guidelines, the Panel refines its 
recommendations for the selection of regimens for use 
in antiretroviral-naïve persons. This reflects a change 
from previous versions of the guidelines where a list 
of preferred or alternative choices within each drug 
class was provided to allow clinicians to construct the 
regimen by combining drugs from each list. 

On the basis of clinical trial results and safety data, the 
Panel recommends either efavirenz or nevirapine as 
the NNRTI for initial antiretroviral therapy. In most 
instances, efavirenz should be the preferred choice 
based on its potency and tolerability. Efavirenz should 
not be used in pregnant women (especially during the 
first trimester) or in women of childbearing potential 
who are planning to conceive or who are sexually 
active with men and not using effective and consistent 
contraception. Nevirapine may be used as an alternative 
to efavirenz for the initial NNRTI-based regimen in 
women with pretreatment CD4 counts <250 cells/mm3 
or in men with pretreatment CD4 counts <400 cells/
mm3. Among these four agents, delavirdine is dosed 
three times daily, has the least supportive clinical trial 
data, and appears to have the least antiviral activity. 
As such, it is not recommended as part of an initial 
regimen. Etravirine has not been studied in large, 
randomized trials in treatment-naïve participants. 
Thus, it cannot currently be recommended as part of 
initial therapy.
A number of metabolic abnormalities, including 
dyslipidemia and insulin resistance, have been 
associated with PI use. The currently available PIs 
differ in their propensity to cause these metabolic 
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complications, which are also dependent on the dose 
of ritonavir used as a pharmacokinetic boosting agent. 
These complications may result in adverse long-term 
consequences, such as increased cardiovascular events. 
In an analysis from the D:A:D study, cumulative use 
of lopinavir/ritonavir or indinavir was associated with 
an increased risk of myocardial infarction, coronary 
heart disease, and stroke. In another observational 
analysis from a French cohort, use of amprenavir or 
fosamprenavir (with or without ritonavir), or use of 
lopinavir/ritonavir, was associated with a higher rate of 
myocardial infarction. It should be noted that in both 
studies, there were too few patients receiving ritonavir-
boosted atazanavir or darunavir to be included in the 
analysis. The potent inhibitory effect of ritonavir on 
the cytochrome P450 3A4 isoenzyme has allowed the 
addition of low-dose ritonavir to other PIs (with the 
exception of nelfinavir) as a pharmacokinetic booster 
to increase drug exposure and prolong plasma half-
lives of the active PI. This allows for reduced dosing 
frequency and/or pill burden, which may improve 
overall adherence to the regimen. The increased trough 
concentration (Cmin) may improve the antiretroviral 
activity of the active PI, which can be beneficial 
when the patient harbors HIV strains with reduced 
susceptibility to the PI, and also may contribute to 
the lower risk of resistance upon virologic failure 
compared to unboosted PIs. The drawbacks associated 
with this strategy are the potential for increased risk 
of hyperlipidemia and a greater potential of drug-
drug interactions from the addition of ritonavir. In 
patients without pre-existing PI resistance, there is 
growing support for the use of once-daily boosted PI 
regimens that use only 100mg per day of ritonavir, 
because they tend to cause fewer gastrointestinal side 
effects and less metabolic toxicity than regimens that 
use ritonavir at a dose of 200mg per day. In the case 
of ritonavir-boosted darunavir (800/100mg once daily) 
and atazanavir (300/100mg once daily), there are large 
head-to-head trials demonstrating noninferiority or 
superiority compared with lopinavir/ritonavir, with 
less gastrointestinal and lipid toxicity. The Panel 
uses the following criteria to distinguish between 
preferred versus alternative PIs in treatment-naïve 
subjects: (1) demonstrated superior or noninferior 
virologic efficacy when compared with at least one 
other PI-based regimen, with at least published 48-
week data; (2) ritonavir-boosted PI with no more than 
100mg of ritonavir per day; (3) once-daily dosing; (4) 
low pill count; and (5) good tolerability. Using these 
criteria, the Panel recommends atazanavir + ritonavir 
(once daily) and darunavir + ritonavir (once daily) as 
preferred PIs.
Raltegravir is an INSTI that was first approved for use 
in combination antiretroviral regimens for treatment-
experienced patients with HIV strains resistant to 
multiple antiretroviral drugs. It is now approved by 
the FDA for use in treatment-naïve patients, based on 
results of STARTMRK, a Phase III study that compared 
raltegravir (400mg twice daily) to efavirenz (600mg 
once daily), each in combination with tenofovir/
emtricitabine, in treatment-naïve subjects. Based 
on these data, the Panel recommends raltegravir + 
tenofovir + emtricitabine (or lamivudine) as a preferred 
regimen for treatment-naïve patients. Comparisons 
of raltegravir-based regimens with other regimens in 
treatment-naïve subjects have not yet been reported, 

and there is less experience with raltegravir than with 
efavirenz or boosted PIs for initial therapy. In addition, 
raltegravir has to be administered twice daily, a 
potential disadvantage when compared with some other 
regimens. Raltegravir, like efavirenz, has a lower genetic 
barrier to resistance than ritonavir-boosted PIs, and 
resistance mutations were observed at approximately 
the same frequency in the comparative trial. Its use 
with other dual NRTIs (such as abacavir/lamivudine or 
zidovudine/lamivudine) may be acceptable, but more 
definitive data for these regimens are needed.
The Panel’s recommendations on specific dual-NRTI 
options are made on the basis of virologic potency 
and durability, short- and long-term toxicities, the 
propensity to select for resistance mutations, and 
dosing convenience. 
Tenofovir plus either emtricitabine or lamivudine is the 
preferred NRTI combination, especially for patients 
coinfected with both HIV and HBV because these drugs 
have activity against both viruses. The use of a single 
HBV-active NRTI (e.g., lamivudine or emtricitabine) can 
lead to HBV resistance and is not recommended. Pending 
additional data, abacavir/lamivudine should be used 
with caution in individuals who have plasma HIV RNA 
levels ≥100,000 copies/mL as well as in persons at higher 
risk of cardiovascular disease. However, the combination 
of abacavir/lamivudine remains a good alternative dual-
NRTI option for some treatment-naïve patients. 
Primarily because of its greater toxicity compared with 
tenofovir/emtricitabine, zidovudine/lamivudine is now 
considered an alternative rather than a preferred dual-
NRTI option. Zidovudine/lamivudine remains the 
preferred option in pregnant women. This dual NRTI 
has the most pharmacokinetic, safety, and efficacy data 
for both mother and newborn.
Based on the limited clinical trial experience with the 
use of didanosine + lamivudine (or emtricitabine) with 
another antiretroviral drug other than efavirenz, the 
unfavorable results from ACTG 5175, and the many side 
effects associated with didanosine, the Panel considers 
it an acceptable but inferior option, and only to be used 
with efavirenz.

In WHO 2009 guidelines:
Start one of the following regimens in ART-naïve indi-
viduals eligible for treatment:
- AZT + 3TC + EFV
- AZT + 3TC + NVP
- TDF + 3TC or FTC + EFV
- TDF + 3TC or FTC + NVP
In developing these recommendations the panel placed 
high value on avoiding the disfiguring, unpleasant and 
potentially life threatening toxicity of d4T, the need to 
select regimens suitable for use in most patient groups, 
and the benefits of using fixed dose combinations.
Current evidence suggests that these regimens are 
comparable in terms of efficacy, with a better overall 
toxicity profile than d4T based regimens. The panel 
was reassured by the GRADE profile evidence from 
RCTs, non-randomised trials and observational studies 
from low- middle-income countries that indicate no 
superiority of AZT over TDF, or NVP over EFV as part 
of combination ART for treatment-naïve individuals.
On the issue of progressive reduction in the use of d4T, 
in settings where d4T regimens are used as the princi-
pal option for starting ART, countries should develop 
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a plan to move towards AZT- or 
TDF-based first-line regimens, 
based on an assessment of the cost 
and feasibility. Systems to prevent, 
monitor and manage d4T-related 
toxicities should be implemented.
It is recommended that programs 
select the preferred regimen(s) 
applicable to the majority of 
PLHIV. The introduction of safer 
but currently more expensive first-
line ARTs needs to be phased-in as 
currently they may not be feasible 
or affordable in many high-burden 
settings with low coverage, less 
developed health systems, limited 
laboratory capacity, finite budgets 
and competing health priorities. In 
countries with high coverage and 
more developed health systems, 
transition to new treatment regi-
mens should occur sooner.
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WHO will develop tools to assist countries/programs 
in the transition to and implementation of these rec-
ommendations.
On 2010 IAS opinion, selecting an initial regimen has 
longstanding consequences for future therapy. The 
initial regimen should be individualized according 
to resistance testing results and predicted virologic 
efficacy, toxicity and tolerability, pill burden, dosing 
frequency, drug-drug interactions, comorbidities, and 
patient and practitioner preference. In the absence 
of overriding considerations, cost and affordability 
should also be considered. Current evidence sup-
ports the combination of 2 NRTIs and a potent third 
agent from another class. Fixed-dose formulations and 
once-daily regimens are generally preferred for initial 
therapy. 
Tenofovir has activity against both HIV-1 and HBV 
and a long intracellular halflife. Potent viral sup-
pression and CD4 cell count increases occur when 
tenofovir and emtricitabine are used with a third 
agent. Alternative NRTIs are preferred over dose-
adjusted tenofovir for patients with renal dysfunction. 
Tenofovir concentrations can be increased by some 
protease inhibitors (PIs), and studies have suggested a 

greater risk of renal dysfunction when tenofovir is used 
in PI-based regimens. Tenofovir is available in fixed-
dose, once-daily formulations with emtricitabine and 
with emtricitabine plus efavirenz.
Several studies have shown consistently high and sus-
tained rates of viral suppression with efavirenz in the 
initial regimen. Efavirenz was virologically superior to 
ritonavir-boosted lopinavir (lopinavir/r) and compa-
rable to atazanavir/r and raltegravir. In AIDS Clinical 
Trials Group A5142 and 2 other studies, lopinavir/r 
showed better CD4 cell count responses and less 
drug resistance after virologic failure than efavirenz. 
Efavirenz is associated with rash and central nervous 
system adverse effects and should not be used during 
the first trimester of pregnancy or in women of child-
bearing age trying to conceive or not using effective 
and consistent contraception. Efavirenz is an inducer of 
cytochrome P450, and potential drug interactions are 
an important consideration. Baseline genotypic testing 
is important when considering nonnucleoside reverse 
transcriptase inhibitor (NNRTI) use. Primary NNRTI 
resistance rates vary from approximately 8.1% in the 
United States to 2.3% in Europe.
Atazanavir/r has greater virologic activity than unboost-
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ed atazanavirwhencombined with 2 nRTIs. Once-daily 
atazanavir/r and twice-daily lopinavir/r, both com-
bined with tenofovir plus emtricitabine, showed simi-
lar virologic and CD4 cell count responses at 48 and 96 
weeks. The hyperbilirubinemia, scleral icterus, or frank 
jaundice associated with atazanavir exposure is not 
accompanied by hepatic transaminase elevations but is 
more frequent with ritonavir boosting. Nephrolithiasis 
has occurred uncommonly with atazanavir, with or 
without ritonavir, and the eGFR may decrease when 
atazanavir is combined with tenofovir. Unboosted ata-
zanavir should not be used with tenofovir. Atazanavir 
requires acidic gastric pH for dissolution. Thus, con-
comitant use of drugs that increase gastric pH, such as 
antacids,H2antagonists, and particularly proton-pump 
inhibitors, may impair absorption of atazanavir and 
compromise its activity.
Darunavir/r oncedaily was compared with standard 
doses of lopinavir/r (once or twice daily), each in com-

bination with tenofovir plus emtricitabine. At 48 weeks, 
darunavir/r was non inferior to lopinavir/r, but virologic 
response rates were lower in the lopinavir/r arm among 
subjects with baseline HIV-1-RNA levels greater than 
100 000 copies/mL. At 96 weeks, darunavir/r was viro-
logically superior to lopinavir/r. Grade 2 to 4 adverse 
events, primarily diarrhea, were more frequent in the 
lopinavir/r arm. Darunavir/r is considered by many as 
less attractive in initial therapy because it is particularly 
useful for patients with PI-resistant virus.
Raltegravir and efavirenz, each combined with teno-
fovir and emtricitabine, showed similar high virologic 
efficacy during 192 weeks. Raltegravir is well tolerated 
and has a favorable lipid and drug interaction profile; 
however, it is dosed twice daily and has a relatively low 
genetic barrier for selection of resistance mutations. 
Raltegravir is considered by some as less attractive 
for initial therapy because it is particularly useful for 
patients with drug resistant virus.
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