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Abstract We analysed the efficacy and safety of switching
from a regimen based on nonnucleoside reverse transcriptase
inhibitors (NNRTI) or integrase inhibitors (INI) to ABC/
3TC + RPV in virologically suppressed HIV-infected patients.
This multicentre, retrospective study comprised asymptomatic
HIV-infected patients who switched from 2 NRTI + NNRTI or
2 NRTI + INI to ABC/3TC + RPV between February 2013
and December 2013; all had undetectable HIV viral load prior
to switching. Efficacy and safety, and changes in lipids and
cardiovascular risk (CVR) were analysed at 48 weeks. Of 85
patients (74.1 % men, mean age 49.5 years), 83 (97.6 %)
switched from a regimen based on NNRTI (EFV 74, RPV 5,
ETV 2, NVP 2), and 45 (53 %) switched from TDF/FTC to
ABC/3TC. The main reasons for switching were toxicity
(58.8 %) and convenience (29.4 %). At 48 weeks, 78
(91.8 %) patients continued taking the same regimen; efficacy
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was 88 % by intention to treat, and 96 % by per protocol. Two
patients were lost to follow-up and five ceased the new regi-
men (4 due to adverse effects and 1 virologic failure). Mean
CDA4 cell counts increased (744 vs. 885 cells/uL; p=0.0001),
and there were mean decreases in fasting total cholesterol (-
15.9 mg/dL; p <0.0001) and LDL-cholesterol (-11.0 mg/dL;
p < 0.004), with no changes in HDL-cholesterol, triglycerides,
total cholesterol:HDL-cholesterol ratio, and CVR. ABC/
3TC + RPV is effective and safe in virologically-suppressed
patients on antiretroviral therapy (ART). Forty-eight weeks
after switching the lipid profile improved with decreases in
total and LDL cholesterol.

Introduction

Switching antiretroviral therapy in stable, virologically sup-
pressed patients with the aim of improving tolerability and
convenience is an expanding strategy in clinical practice [1].
Rilpivirine (RPV), a second-generation nonnucleoside
reverse-transcriptase inhibitor (NNRTI), is active against
wild-type viruses and remains efficient against some
NNRTI-resistant HIV strains [2]. RPV and its coformulation
with emtricitabine (FTC) and tenofovir disoproxil fumarate
(TDF) as a single-tablet regimen ([STR] RPV/FTC/TDF) is
a good option for simplification strategies [3]. Significant im-
provements in clinical and analytical adverse events have been
observed in virologically suppressed HIV-infected patients
switching to RPV/FTC/TDF from a ritonavir-boosted prote-
ase inhibitor (PI/r) and NNRTI based regimens [4-6].
However, few data on RPV plus abacavir/lamivudine (ABC/
3TC) are available, all of them concerning naive patients [3].
The objective of this study was to analyse, in a real-world
setting, the efficacy and safety of switching from a regimen
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based on NNRTI or integrase inhibitors (INI) to ABC/3TC
plus RPV in virologically suppressed HIV-infected patients.

Methods

A cohort of 7,270 HIV-infected patients was followed pro-
spectively in five hospitals from Andalusia, southern Spain.
In this open-label, multicentre, non-controlled study, we ret-
rospectively analysed the asymptomatic patients from this co-
hort who switched from a regimen based on two nucleoside
reverse transcriptase inhibitors (NRTI) plus a NNRTT or INI to
ABC/3TC plus RPV from February 2013 to December 2013.
All the patients had to have had an undetectable (<50
copies/mL) viral load (VL) for at least the last 3 months prior
to switching. Patients with previous failures on ART including
ABC and/or 3TC, or with genotype tests showing resistance to
ABC, 3TC or RPV were excluded. We assessed the percent-
age of patients with an undetectable VL and the CD4 re-
sponses with the new regimen at 48 weeks, and the percentage

of patients who ceased ABC/3TC plus RPV due to adverse
events. Changes were analysed in the lipid profile, including
total cholesterol (TC), low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-C), tri-
glycerides (TG), and the TC to HDL-C ratio, and in the car-
diovascular risk (CVR) assessed by the Framingham equation,
between baseline and 48 weeks after switching.

Institutional review board/ethics committee approval was
obtained for the study protocol for the analysis of anonymous
routine clinical data of patients. The study was sponsored by
the Sociedad Andaluza de Enfermedades Infecciosas (SAEI)
and registered as the SAEI 00/0067 study.

Data for each patient were included in a database for sta-
tistical analysis. A descriptive analysis of the variables was
done with point estimation and 95 % confidence interval.
Continuous variables are shown as the mean and standard
deviation or the median, depending on the distribution.
Categorical variables are shown as frequencies or percentages.
Comparison of continuous data between baseline and
48 weeks was done with the Student ¢ test for paired samples.

Table 1 Baseline characteristics

of the study patients (n=85) Characteristic

Cases, n (%, IQR)

Sex, male

Median age (years)

Risk behaviour for HIV infection
Homosexual contact
Intravenous drug use
Heterosexual contact
Other

Time since HIV diagnosis (months)

AIDS cases
CD4/ uL lymphocyte nadir

CD4/ L at time of switching to ABC/3TC plus RPV

Time on prior ART (months)
Prior ART regimen

2 NRTI*+ NNRTIP

2 NRTI*+INI°

63 (74.1)
47.4 (42.5-53.7)

35 (41.1)
20 (23.5)

28 (32.9)

2(23)

158.6 (75.3-220.5)
24 (28.2)

209 (99-318)

718 (541-866)
49.4(13.7-82.4)

83 (97.6)
2(23)

Reasons for switching to ABC/3TC plus RPV

CNS adverse events
Nephrotoxicity
Metabolic disorders
Convenience®
Other

22 (25.9)
19 (22.4)
9 (10.6)
25(29.4)
10 (11.8)

The quantitative variables are expressed as median and IQR and the qualitative variables as n (%)

ART antiretroviral therapy, NRTI nucleoside reverse transcriptase inhibitors, NNR7] non-nucleoside reverse tran-
scriptase inhibitors, /NI integrase inhibitors, CNS central nervous system

?Fixed dose emtricitabine/tenofovir (45), and fixed dose abacavir/lamivudine (38)

b Efavirenz (74), rilpivirine (6), etravirine (2), and nevirapine (2)

¢Raltegravir (2)

4 Convenience: economic impact
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The statistical program used was SPSS version 17.0 (SPSS,
Chicago, IL, USA).

Results

Of the initial 97 patients recruited 12 were excluded as they
did not fulfil the inclusion criteria (3 were naive, 7 had already
been treated with IP/r, 1 with three NTRI, and 1 with a regi-
men that included maraviroc), giving a final study sample of
85 cases. The median age was 47.4 (42.5-53.7) years, and

74.1 % were male. Most of the patients switched from a reg-
imen based on NNRTI (97.6 %), mainly efavirenz (EFV). The
main reason for switching was the presence of adverse events.
The clinical characteristics of the patients at the time of
switching are shown in Table 1.

At 48 weeks after switching to ABC/3TC plus RPV, 78
(91.8 %) patients were still taking the same regimen, with an
increase in CD4 count (855 vs. 718 cells/pL); efficacy was
88 % by intention to treat (75 out of 85 with <50 copies/ml at
48 weeks), and 96 % by per protocol. Two of the other seven
patients were lost to follow-up, and 5 (5.9 %) ceased the new
regimen; there were four due to adverse events (2 digestive
intolerance, 1 nephrotoxicity and | arthralgias) and one due to
virologic failure with emergence of the E138K mutation. In

addition to this last case, there were two patients with 64 cop/
mL and 61 cop/mL at 48 weeks, which were considered blips.
The mean levels of fasting TC and LDL-C fell at 24 and
48 weeks, with no changes detected in TG, HDL-C, TC to
HDL-C ratio or CVR; lipid profile did not change in patients
who switched from TDF (Table 2). The mean level of creati-
nine increased at 48 weeks (0.93 vs 0.97 mg/dL; p = 0.02), but
it did not reach statistical significance when analysed depend-
ing on previous TDF or ABC use (0.95 vs 0.99 mg/dL;
p=0.1,and 0.91 vs 0.95 mg/dL; p = 0.08, respectively). All
patients who switched from EFV improved CNS adverse
events.

Discussion

This study shows that stable suppressed patients who switch
from a regimen of NRTI plus first-generation NNRTT or INI to
ABC/3TC + RPV maintained good immuno-virologic control
at 48 weeks and showed an improvement in their lipid profile.
RPV has proven to have a better lipid profile compared with
EFV in naive patients [7]. Although more than half of the
patients changed from the fixed dose TDF/FTC to ABC/
3TC, we observed an improvement in lipid components, with
decreases in TC and LDL-C. TDF has a better lipid profile

Table 2 Comparison ot lipid

levels at baseline and at 48 weeks Group/measure

Baseline 48 weeks p

All cases (n=78)
Total cholesterol (mg/dL)
HDL-C (mg/dL)
LDL-C (mg/dL)
Triglycerides (mg/dL)
TC:HDL-C ratio
CVR (%)

Patients changing from TDF (n=42)

Total cholesterol (mg/dL)
HDL-C (mg/dL)

LDL-C (mg/dL)
Triglycerides (mg/dL)
TC:HDL-C ratio

CVR (%)

Patients changing from ABC (n=36)

Total cholesterol (mg/dL)
HDL-C (mg/dL)

LDL-C (mg/dL)
Triglycerides (mg/dL)
TC:HDL-C ratio

CVR (%)

202 (177-226) 186 (166-211) 0.0001
52 (43-68) 51 (40-65) 0.19
116 (100-141) 105 (88-134) 0.004
121 (88-168) 117 (82-191) 05
3.76 (2.97-4.55) 3.51(2.97-4.25) 0.06
3.0 (2.0-4.5) 3.0 (2.0-4.0) 0.18
189 (171-211) 179 (167-215) 09
53 (43-62) 51 (41-64) 0.8
114 (101-135) 105 (91-141) 0.7
107 (74-155) 116 (66-182) 02
3.72(2.94-4.36) 3.47 (3.08-4.26) 0.8
3.0 (2.0-4.0) 3.0 (2.0-4.0) 03
219 (197-245) 191 (161-208) 0.0001
52 (43-71) 52 (39-65) 0.1
130 (104-152) 112 (82-133) 0.001
144 (98-202) 123 (86-202) 02
4.15 (3.23-4.86) 3.76 (2.89-4.27) 0.009
3.5(2.7-5.2) 3.0 (2.0-4.0) 02

The variables are expressed as median and IQR. Bold values are considered statistically significant

HDL-C high-density lipoprotein cholesterol, LDL-C low-density lipoprotein cholesterol, CV'R cardiovascular risk,

TDF tenofovir, ABC abacavir
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than ABC. Although previous switch studies from ABC/3TC
to TDF/FTC also show improvements in the lipid profile, the
third antiretroviral is maintained in all these studies [8-10].
Here with the benefit seen in the lipid profile in our study,
attributable mainly to RPV. Only five patients discontinued
ABC/3TC plus RPV, four due to adverse events and one due
to virologic failure. Although after discontinuation, EFV has
an extended inductive effect on cytochrome P450 (CYP) 3A4
that, after switching, may reduce RPV exposure, this strategy
was safe, as has been previously reported [6]. The main ad-
vantage of this scheme is the avoidance of TDF. Large meta-
analyses have demonstrated a significantly greater loss of re-
nal function in those on TDF compared to non-TDF-
containing regimens [11] and TDF-induced tubular dysfunc-
tion in patients randomly assigned to either a TDF- or ABC-
containing regimen [12]. Moreover, TDF is associated with
increased bone toxicity [13]. In the randomized ASSERT
study, patients on TDF experienced a significantly greater
decline in hip bone mineral density compared to those in the
ABC arm [14]. On the other hand, RPV has an excellent
tolerance, without the central nervous system effects of EFV,
and with few adverse events leading to suspension.

This study has certain limitations. First, the absence of a
control group prevents us determining the evolution of the
lipid profile and the effectiveness and safety in patients who
would have continued with the prior regimen. The second
limitation concerns the retrospective design of the study, and
perhaps the small number of patients included.

In summary, at 48 weeks after switching from a regimen
based on NRTI plus NNRTT or INI to ABC/3TC plus RPV,
good immuno-virologic control was maintained and the lipid
profile improved. This strategy therefore seems convenient for
many HIV-infected patients.
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