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Higher efficacy of nevirapine than efavirenz to
achieve HIV-1 plasma viral load below 1 copy/ml
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Objectives: To compare the level of HIV-1 residual viremia, defined by a viral load
below 50 copies/ml in patients receiving a tenofovir/emtricitabine and nevirapine
(NVP) or efavirenz (EFV)-containing regimen.

Design: One hundred and sixty-five HIV-1-infected patients were retrospectively
included since they achieved virological suppression (viral load <50 copies/ml) for
at least 6 months with a tenofovir/emtricitabine and non-nucleoside reverse transcrip-
tase inhibitor-containing regimen (NVP, n¼75 and EFV, n¼90).

Methods: Residual plasma viremia was measured using an ultrasensitive assay with a
limit of quantification of 1 copy/ml. A Fisher’s exact test was used to compare the
percentage of patients with HIV-1 RNA below 1 copy/ml between the two treatment
groups. Logistic regression was used to search for factors associated with a viral load
below 1 copy/ml among the different patient characteristics.

Results: Patients in the NVP group had more frequently a viral load below 1 copy/ml
than patients in the EFV group (81.3 vs. 55.6%, P<0.001). In multivariate analysis, only
NVP vs EFV (P¼0.005) and duration of viral suppression under antiretroviral treatment
(P¼0.005) were independently associated with viral load below 1 copy/ml.

Conclusions: It is well known that NVP has a good penetration in anatomic compart-
ments that could explain a deep control of virus replication in some compartments and
consequently decrease the residual level of viral load. The clinical relevance of having a
viral load below 1 copy/ml has now to be studied for example on systemic inflammatory
or immune activation markers.
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Introduction
All guidelines for the use of antiretroviral agents in HIV-
1-infected patients recommend currently to achieve
plasma virological suppression (HIV-1 viral load
<50 copies/ml) under treatment. However, virological
suppression in plasma does not preclude HIV-1 to persist
in some reservoirs such as latently infected CD4(þ) T
cells, central memory and transitional memory CD4(þ)
T cells as the major cellular reservoirs for HIV [1].
Moreover, it has been shown that low level, persistent
viremia under suppressive antiretroviral therapy (ART)
(stavudine/lamivudine/lopinavir) appears to arise from at
least two cell compartments; one in which viral
replication declines with time and another in which
replication remains stable for at least 7 years [2]. Recent
studies have shown that in treated patients, a viral load of
40–49 copies/ml is an independent predictor of viral load
rebound above 50 and 400 copies/ml during 12 months
of follow-up, suggesting that current guidelines recom-
mending viral load suppression to below 50 copies/ml
may not be the optimum goal of ART [3]. In a previous
study, the use of non-nucleoside reverse transcriptase
inhibitor (NNRTI) vs. protease inhibitor (mainly
unboosted) seemed to be associated with a viral load
below 2.5 copies/ml, without differentiating nevirapine
(NVP) from efavirenz (EFV) [4]. In another study, the use
of NVP was associated with a higher percentage of
patients with a viral load below 2.5 copies/ml compared
with the use of EFVor boosted lopinavir [5]. However, in
the latter studies, nucleoside reverse transcriptase
inhibitor (NRTI) backbone varied and could have a
potential impact on the level of residual viremia. In the
present study we compared residual viremia in patients
taking a NVP or EFV-containing regimen with the same
NRTI backbone using an ultrasensitive HIV-1 RNA
quantification assay.
Methods

Patients studied were followed in two public hospitals
(Pitié-Salpêtrière and Saint-Antoine Hospitals) and all of
them were screened to be involved in the study since they
achieved virological suppression (viral load <50 copies/
ml) for at least 6 months with a regimen including
tenofovir (TDF) and emtricitabine (FTC) and EFV or
NVP. One hundred and sixty-five HIV-1 (EFV group,
n¼ 90 and NVP group, n¼ 75) were retrospectively
included in the study, according to the inclusion criteria.
Patients characteristics: age, sex, current CD4þ cell
count, CD4 nadir, time under current NNRTI treatment
or any antiretroviral treatment, time of viral suppression
under current NNRTI treatment or any antiretroviral
treatment, HIV infection duration, and number of
therapeutic lines (any change of at least one component
in the ART) were collected. Residual plasma viremia was
pyright © Lippincott Williams & Wilkins. Unautho
measured as previously described on the last viral load
time point obtained for usual clinical follow-up [6].

A Fisher’s exact test was used to compare the percentage
of patients with HIV-1 RNA below 1 copy/ml between
the two treatment groups. A logistic regression was used
to search for predictive factors of having HIV-1 RNA
below 1 copy/ml, adjusted for the treatment group
variable. A stepwise procedure was used to build the final
model including potentially variables providing a P value
less than 0.20 in the univariate analysis. Characteristics of
patients were described using either frequency for
categorical variables or median [interquartile range
(IQR)] for continuous variables. Fisher’s exact test and
Wilcoxon rank test were used to compare baseline
characteristics of patients for categorical and continuous
variables, respectively (level of significance: P< 0.05).
The statistical program used for analyses was SAS (version
9.0; SAS Institute, Cary, North Carolina, USA).
Results

Characteristics of the population for both groups and
differences between groups are reported in Table 1.
Patients in the NVP group had more frequently a viral
load below 1 copy/ml than patients in the EFV group
(81.3 vs. 55.6%, P< 0.001). In the univariate analysis,
factors associated with a plasma viral load below 1 copy/
ml were the use of NVP (P¼ 0.0006) and time of viral
suppression under antiretroviral treatment (P¼ 0.0003).
In the multivariate analysis, only NVP vs. EFV
[P¼ 0.005, odds ratio (OR)¼ 2.85 (1.4–6.1)] and time
of viral suppression under antiretroviral treatment
[P¼ 0.005, OR¼ 2.07 (1.3–3.5)] were independently
associated with a plasma viral load below 1 copy/ml. The
median time under this NNRTI-containing regimen was
longer in the NVP group compared with the EFV group
(3.4 vs. 2.8 years, P¼ 0.086). Adjustment for this latter
variable did not change the results: NVP vs. EFV
[P¼ 0.005, OR¼ 2.91 (1.4–6.1)] and time of viral
suppression under antiretroviral treatment [P¼ 0.004,
OR¼ 2.32 (1.3–4.1)].
Discussion

These results showed that the deeper virological control
observed with NVP vs. EFV is linked to the type of
NNRTI intake since associated NRTIs (TDF/FTC)
were the same in both groups. Beyond the use of NVP
(vs. EFV), the time spent below 50 copies/ml whatever
the treatment regimen was independently associated with
a residual viremia below 1 copy/ml. Another recent study
showed a similar result with a proportion of patients with
undetectable viral load positively correlated with the
rized reproduction of this article is prohibited.
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Table 1. Population characteristics and factors associated to a viral load less than 1 copy/ml in univariate and multivariate analysis.

Comparison of populations characteristics Factors associated to a VL <1 copy/ml

Population parameters median (IQR)
NVP group

(n¼75)
EFV group

(n¼90) P value

Univariate
analysis

Multivariate analysis

P value P value Odds ratio

Age (years) 47.0 (42–55) 44.0 (36–50) 0.019 0.31
Sex (% male) 72.0 75.6 0.72 0.98
Time since HIV diagnosis (years) 13.5 (9.5–18.9) 8.4 (4.1–14.0) <0.0001 0.10
CD4 cell count (cells/ml) 660 (554–828) 535 (359–763) 0.0013 0.91
CD4 rate (%) 33 (27–39) 29 (25–37) 0.11 0.46
CD4 nadir (cells/ml) 244 (165–338) 239 (178–325) 0.88 0.79
Number of ARV therapeutic lines 4 (3–6) 2 (1–4) <0.0001 0.21
TDF/FTC/NNRTI-treatment duration (years) 3.4 (1.8–4.2) 2.8 (1.3–3.7) 0.086 0.54
Duration of VL <50 copies/ml under

TDF/FTC/NNRTI-treatment (years)
2.8 (1.6–4.0) 2.3 (1.1–3.2) 0.034 0.22

Duration of VL <50 copies/ml under
any ARV regimen (years)

5.9 (3.2–9.6) 3.6 (1.2–7.7) 0.0009 0.0003 0.005 2.07 [1.3–3.5]

Total duration of ARV therapy (years) 10.8 (6.6–13.2) 6.1 (2.7–17.3) <0.0001 0.07
NVP vs. EFV (VL <1 copy/ml) 61/75 (81.3%) 50/90 (55.6%) <0.001 0.0006 0.005 2.85 [1.4–6.1]

ARV, antiretroviral; EFV, efavirenz; FTC, emtricitabine; IQR, interquartile range; NNRTI, non-nucleoside reverse transcriptase inhibitor; NVP,
nevirapine; TDF, tenofovir; VL, viral load.
duration that the viral load was undetectable [7].
Although some characteristics of the studied patients
were different, none of those variables was independently
associated with having plasma HIV-1 RNA below
1 copy/ml. Indeed, the median time with viral load
below 50 copies/ml under NNRTI-containing regimen
was longer in the NVP group compared with the EFV
group (2.8 vs. 2.3 years, P¼ 0.034). However, adjust-
ment on the treatment duration of TDF/FTC and
NNRTI did not change the results of the final
multivariate model.

Other studies have suggested that the use of NNRTI-
based regimen, and especially NVP, was associated with
viral suppression below 2.5 copies/ml [5]. However, in
those studies, patients received various NRTI backbone
that could interfere with this result. Thus, taken together
with our results, there are convergent data showing the
stronger ability of NVP than EFV to better control
residual viremia, in patients presenting low-level viremia.
It is well known that NVP has a good penetration in
anatomic compartments [8,9]. Therefore, this could
explain a deep control of virus replication in some
compartments not reaching by EFV and consequently
decrease the residual level of viral load [9–11]. It is still
not clear if the origin of residual low-level viremia is the
release of viruses from reservoirs or ongoing replication or
both [12]. However, our data argue in favor of residual
viral replication as one of the origins of persistent viremia
below 50 copies/ml under treatment. The clinical
relevance of having a viral load below 1 copy/ml has
yet to be shown and other investigations have to be
conducted to explore, for example, the relationship
between the level of residual viremia and systemic
inflammatory or immune activation markers.
opyright © Lippincott Williams & Wilkins. Unauth
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