
REVIEW

Alternative switching strategies based on regimens with a low genetic
barrier: do clinicians have a choice nowadays?

Jesús Troya1,2 & Pablo Ryan1,2
& Rocío Montejano3

& Alfonso Cabello4
& Guillermo Cuevas1 & Mariano Matarranz1 &

Irene Cañamares1 & Javier Solís1 & Luis Álvarez-Sala Walther2,5

Received: 4 October 2018 /Accepted: 8 November 2018 /Published online: 15 November 2018
# Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Clinicians sometimes use switching strategies based on regimens such as RAL + ABC/3TC or RPV + ABC/3TC in order to
resolve tolerability or safety issues associated with conventional recommended first-line strategies. Despite the low genetic
barrier of these regimens, high safety and efficacy rates have been reported in retrospective studies.
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The new combination antiretroviral treatment (cART) recom-
mended by the main guidelines [1, 2] for the management of
HIV-infected patients has led to high rates of virological sup-
pression (over 90%) in naïve patients. However, in specific
cases, treatment must be switched owing to tolerability/
toxicity issues, interactions with other drugs, and the preexis-
tence or exacerbation of comorbidities associated with some
antiretroviral drugs. Consequently, clinicians seek alternative
antiretroviral regimens, many of which have not been tested in
large-scale clinical trials, to address these limitations while
maintaining virologic suppression.

Alternative regimens include drugs such as raltegravir (RAL)
[3] and rilpivirine (RPV) [4], both of which have good safety
profiles and very few drug interactions when combined with
abacavir/lamivudine (ABC/3TC). RAL is an integrase strand
transfer inhibitor (INSTI) that was approved on July 8, 2009,
and RPV is a second-generation non-nucleoside reverse-
transcriptase inhibitor (NNRTI) approved on May 20, 2011.

Both drugs were approved by the US Food and Drug
Administration and are suitable for the treatment of naïve HIV-
1-infected patients in combination with two nucleos(t)ide reverse-
transcriptase inhibitors (NRTI) [3, 4]. ABC/3TC, a fixed-dose
combination of two NRTI, is widely used in both clinical trials
and real-world practice, especially when clinicians wish to avoid
the toxicity of tenofovir disoproxil fumarate (TDF) [5, 6].

These regimens have been reported to be effective in naive
patients [7, 8]; however, in recent years, they have been eval-
uated as switching strategies in virologically suppressed pa-
tients in real-world practice, mainly through retrospective
studies. More than 1000 patients were analyzed in four studies
on RPV + ABC/3TC (512 patients) [9–12] and five studies on
RAL + ABC/3TC (619 patients) [13–17].

Given the availability of these retrospective studies, the
main objective of this short review is to compile the data in
order to analyze the efficacy and safety of these alternative
regimens with a low genetic barrier. Data were obtained using
a systematic review of all available published data in PubMed.
Efficacy was evaluated by intention-to-treat analysis (includ-
ing all treatment failures) and on treatment analysis (including
only virological failures). All failures reported in each study
were included to assess treatment failure. We also reviewed
the resistance mutation ratio in all virological failures. Safety
was evaluated by reviewing the frequency of adverse events
(AEs) and changes in renal, lipid, and hepatic profiles.

The main characteristics of the nine studies are shown in
Table 1. Patients shared baseline characteristics such as age,
gender, baseline CD4, and reasons for switching. Problems
associated with toxicity/tolerability were responsible for most
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changes in cART, followed by drug interactions, mainly due
to NNRTI (efavirenz) or protease inhibitors, especially in the
case of older protease inhibitors [18].

Both regimens demonstrated high rates (> 95%) of main-
tained virological suppression (HIV-1 RNA < 50 copies/mL)
48 weeks after switching cART (Table 2). This finding is sim-
ilar to those for other conventional switching strategies [19, 20].
The frequency of virological failure was very low, even though
the drugs had a low genetic barrier. Only 22 virological failures
were registered in the studies analyzed, 9/512 patients (1.8%;
range, 1–2.4%) in the RPV studies and 15/619 patients (2.4%;
range, 1.9–5.3%) in the RAL studies. Several of the virological
failures were described as low-level failures (< 200 copies/mL),
and most patients who maintained the same treatment normal-
ized viral load to undetectability within a few weeks. Emergent
mutations were detected in around 1% of patients (only 10
patients developed genotypic resistance mutations).

This observation is very interesting if we consider that in
many cases, the regimens were used in vulnerable populations
with incomplete adherence to cART—injection drug users or
HIV/HCV-coinfected patients—and in patients with high pre-
ART viral loads or low nadir CD4+ cell counts. Clinicians
prioritized these strategies owing to their good tolerability and
safety profiles rather than other aspects, such as the low genetic
barrier or the availability of other single-tablet regimens.

Treatment failures (155/619 in RAL + ABC/3TC and 52/
512 in RPV + ABC/3TC) were mainly associated with sim-
plification to a fixed-dose cART in the RAL studies (probably
due to the previous twice-daily dosing, and the appearance of
new single-tablet regimens with better dosing and tolerability
profiles) or with the very low number of toxicity/tolerability
problems in both RPVor RAL studies.

Patients maintained high CD4 T cell counts [15, 17] or
even experienced a significant increase in absolute values in
some of the RPV (32 to 137 cells/mm3) [9, 10, 12] or RAL
studies (48 to 54 cells/mm3) [13, 14, 16].

No clinically significant differences were observed with re-
spect to changes in blood profile. Contrary to expectations [21,
22], a slightly significant improvement was observed in plasma
lipids, including total cholesterol, LDL-cholesterol, and triglyc-
erides in some RPV [9, 10] and RAL studies [13, 15], although
in most studies, no impact on the ratio of total cholesterol to
HDL cholesterol was found, probably owing to the favorable
lipid profile of RPV and RAL or the replacement of previous
regimens containing ritonavir-boosted protease inhibitors [23].
Regardless of the improvement in resolution of renal toxicity
associated with TDF after the switch to ABC/3TC [24], the
estimated glomerular filtration rate did not change markedly
in most studies, not even in those patients who had previously
received treatments including TDF. An exception to this last
observation can be seen in the results of the SIMRIKI study [9].

The safety profile of these regimens is consistent with that
reported in other switching studies [19, 20], with high overall

levels of tolerability, low rates of AEs, and very low rates of
serious AEs (grade 4) (around 1%; 0.5% [9] to 3.1% [16]).
Most of the AEs were grade 1 and resolved without clinical
intervention. No clear relationship with HIV treatment was
found or suspected in most cases. The frequency of discontin-
uation due to AEs was low, around 5%:4.1% in RPV studies
(1.4% [9] to 8.4% [11]) and 5.6% in RAL studies (0% [13, 15]
to 7.4% [16]). The most frequently registered AEs (< 5%)
were gastrointestinal disorders or neurological disturbances.
These data reflect the good tolerability profile of both regi-
mens, which was mainly due to the third drug, RPVor RAL.

The availability of a generic co-formulation of ABC/3TC
[25] with a more competitive price makes these regimens
more attractive than some newer antiretroviral regimens.
This could have a significant impact on hospital drug expen-
diture at a time when funding is a global concern [26].

Despite the retrospective nature of the studies evaluated,
this integrated analysis provides real-world data on over
1000 patients and shows similar safety outcomes. Both these
aspects add value to our findings, despite the fact that this is
not a clinical trial and no control group is available. Therefore,
it can be concluded that the high rates of maintained virolog-
ical suppression and the excellent safety profiles could make
these strategies a favorable, inexpensive option when
attempting to avoid the toxicity or drug interactions associated
with conventional regimens.
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