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Abstract 

Background: Long-term success of cART is possible if the regimen is convenient and less-toxic. This study assessed 
the efficacy and safety of switching from a first-line NNRTI or boosted PI-based regimens to RPV-based regimens 
among virologically suppressed participants in resource-limited setting (RLS).

Methods: This is a prospective cohort study. Participants with plasma HIV-RNA < 50 copies/mL receiving cART were 
switched from a PI- or NNRTI-based, to a RPV-based regimen between January 2011 and April 2018. The primary 
endpoint was the proportion of patients with plasma HIV-1 RNA level < 50 copies/mL after 12 months of RPV. The sec-
ondary endpoint was the virological response at 24 months and safety endpoint (change in lipid profiles and kidney 
function from baseline to 12 months).

Results: A total of 320 participants were enrolled into the study. The rationale for switching to RPV was based on tox-
icity of the current regimen (57%) or desire to simplify cART (41%). Totally, 177 (55%) and 143 (45%) participants were 
on NNRTI and boosted PI, respectively, prior to switching to RPV. After 12 months, 298 (93%) participants maintained 
virological suppression. There were significant improvements in the lipid parameters: TC (− 21 (IQR − 47 to 1) mg/dL; 
p < 0.001), LDL (− 14 (IQR − 37 to 11) mg/dL; p < 0.001) and TG (− 22 (IQR − 74 to 10) mg/dL; p < 0.001). Also, there 
was a small but statistically significant decrease in eGFR (− 4.3 (IQR − 12 to 1.1) mL/min per 1.73m2; p < 0.001).

Conclusions: In RLS where integrase inhibitors are not affordable, RPV-based regimens are a good alternative option 
for PLHIV who cannot tolerate first-line NNRTI or boosted PI regimen, without prior NNRTI/PI resistance.
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Background
For the past decade, combined antiretroviral therapy 
(cART) has led to a marked reduction in mortality and 
morbidity among Human immunodeficiency virus 
(HIV)—infected participants worldwide [1, 2]. The par-
ticipants on antiretroviral therapy can have life expec-
tancy close to the general population [3]. However, 
life-long suppressive therapy is required. Currently, rapid 

cART initiation is recommended and thus, numbers of 
people living with HIV (PLHIV) on cART is on the rise 
[4]. Treatment fatigue and long-term adverse-effects.

(AE) of cART can negatively impact participant’s 
adherence as well as the quality of life. The US Depart-
ment of Health and Human Services (DHHS) guide-
lines estimate that treatment-related side effects lead 
to regimen discontinuation in up to 10% of clinical trial 
participants [5]. Therefore, there is a need for further 
simple, efficacious, well tolerated, affordable antiretrovi-
ral therapy (ART) regimens in low-and middle-income 
countries (LMIC) where the burden of HIV is greatest. 
Rilpivirine (RPV) is a second-generation non-nucleoside 

Open Access

AIDS Research and Therapy

*Correspondence:  sivaporn.k@hivnat.org 
1 HIV-NAT, Thai Red Cross AIDS Research Centre, 104 Ratchadamri Road, 
Pathumwan, Bangkok 10330, Thailand
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12981-019-0222-6&domain=pdf


Page 2 of 7Gatechompol et al. AIDS Res Ther            (2019) 16:7 

reverse transcriptase inhibitor (NNRTI) that has recently 
been approved for the treatment of HIV-1 infection [6]. 
In the pooled ECHO and THRIVE studies, RPV dem-
onstrated non-inferior efficacy in reducing HIV-1 RNA 
to < 50 copies/mL at weeks 48 and 96; it was well toler-
ated compared to efavirenz (EFV) when used for first-line 
treatment in participants with a baseline viral load below 
100,000 copies/mL [7–9].

In the United States and Europe, a single tablet regimen 
(STR) composed of rilpivirine/emtricitabine/tenofovir 
disoproxil fumarate (RPV/FTC/TDF) is approved for use 
in HIV-1—infected, anti-retroviral-naïve individuals with 
baseline HIV-1 RNA ≤ 100,000 copies/mL and for PLHIV 
with suppressed viral load without known NNRTI, Teno-
fovir Disoproxil Fumarate (TDF) or emtricitabine (FTC) 
[5]. Since, no teratogenicity was reported [10], RPV might 
also be a good option in women of childbearing potential. 
Additionally, RPV concentration were above the protein-
binding adjusted EC90 in most pregnant women [11]. As 
RPV use for ARV naïve patients is restricted to PLHIV 
with baseline HIV RNA < 100,000 copies/mL, and as HIV 
Ribonucleic acid (RNA) testing prior to ART initiation 
may not always be available in many LMIC, RPV based 
ART would be better suited for PLHIV on stable ART 
with suppressed VL.

RPV is well tolerated and convenient to take. It is also 
an attractive option for virologically suppressed treat-
ment-experienced participants who are willing to switch 
their current treatment regimen to improve tolerability 
or convenience. However, RPV must be taken with a meal 
to enhance absorption and exposure [12] which may be 
cumbersome for some participants. Because RPV has to 
be taken with food, this may impact the efficacy of RPV 
in real clinical practice.

Previous studies have demonstrated that switching 
from ritonavir-boosted PI (PI/r) or NNRTI based regi-
men to RPV/FTC/TDF in virologically suppressed par-
ticipants was effective and safe [13–15]. However, one 
observational study showed that at week 96, there were 
high rates of virological failure and treatment discontinu-
ation because of the adverse events after switching to 
RPV based regimen [16].

There are a limited number of studies looking at 
switching to RPV-based regimens in real life clinical 
practice, especially in LMIC. Nowadays, there are new 
HIV regimens that have fewer side effects compared to 
the current regimens such as integrase inhibitors (INIs) 
which are expensive and are not available through the 
Thai National HIV program. Therefore, it is a challenge 
to manage participants who experience adverse effects or 
cannot tolerate 1st line NNRTI or protease inhibitor (PI) 
based regimens. As a result of this, we aimed to assess the 
efficacy and safety of switching from a first-line NNRTI 

or boosted PI-based regimens to RPV-based regimens 
among virologically suppressed Thai participants in real 
clinical practice.

Methods
Study design and population
From January 2011 to April 2018, we conducted a pro-
spective cohort study at HIV-NAT, Thai Red Cross AIDS 
Research Centre (TRC-ARC), Bangkok, Thailand.

Participants without history of NNRTI failure with 
current plasma HIV-RNA < 50 copies/mL and receiv-
ing PI- or NNRTI-based regimens for more than 
6  months were switched to RPV-based regimens; either 
with TDF + FTC, TDF + lamivudine (3TC) or abacavir 
(ABC) + 3TC. Participants were grouped according to 
their baseline regimens. Group 1 was composed of par-
ticipants taking PI-based regimens before switching to 
RPV-based regimens; Group 2 was composed of partici-
pants taking NNRTI-based regimens before switching 
to RPV-based regimens. All participants were advised to 
take RPV with food.

At baseline, the following items were recorded: clinical 
characteristics, cART history, duration of HIV infection, 
duration of virological suppression before switching to 
RPV, comorbidities and reasons for switching to a RPV-
based regimen. Baseline laboratory parameters were 
either collected at the time of switch or at the closest visit 
before the switch. Participants were asked to check viral 
load 3 to 6 months after switching to RPV regimen and 
then followed every 6 months for evaluate lipid profiles, 
kidney and liver function. All participants were advised 
to fast before blood chemistries were done. Data regard-
ing AEs and treatment interruption were recorded when 
they were clinically observed.

The study was reviewed and approved by the institu-
tion’s review board. All participants voluntarily provided 
written informed consent prior to enrolling into the 
study.

Efficacy and safety assessments
The primary objective of this study was to assess the 
virological response at 12  months after switching to a 
RPV-based regimen in virologically suppressed, HIV-
1-infected participants who previously were on NNRTI 
or PI based regimens. Virological success was defined 
as participants with plasma HIV-1 RNA level was < 50 
copies/mL at 12 months. Virological failure was defined 
as having a confirmed HIV-1 RNA level ≥ 50 copies/mL 
or an HIV-1 RNA level ≥ 50 copies/mL followed by RPV 
discontinuation.

Secondary end points included virological response at 
24  months and the safety end point was defined as the 
change in lipid profiles such as total cholesterol (TC), 
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high-density lipoprotein (HDL), low-density lipoprotein 
cholesterol (LDL) and triglycerides (TG). Kidney func-
tion was measured by estimated glomerular filtration 
rate using the CKD-EPI and liver function (ALT) was 
recorded.

Statistical analyses
The proportion of participants with plasma HIV-1 RNA 
level < 50 copies/mL after 12 and 24 months of RPV treat-
ment was evaluated using the HIV-1 RNA level at that 
month. Participants who discontinued RPV treatment, 
had virological failure or were lost to follow-up were clas-
sified as having unfavorable outcomes. The analysis was 
intent-to-treat. The difference in proportions with viro-
logical suppression at 12 and 24 months between NNRTI 
and boosted PI groups were compared using a Chi square 
test.

Sample size was based on the precision of the 95% CI 
around the assumed prevalence of failure after switch. 
We assumed the failure rate would be 5%; if 300 patients 
were enrolled, the 95% CI around a 5% failure would run 
from 2.9 to 8.1, a precision of approximately − 2 to + 3%, 
and an acceptable level of accuracy.

Mean (SD), median (IQR), and frequencies (%) were 
used to describe the participants’ characteristics in each 
study group. Chi square and student t test or Mann–
Whitney U tests were used to formally compare categori-
cal and continuous variables between the two groups 
(PI- and NNRTI-pre-treated groups), respectively.

Changes in CD4+ T-cell counts, estimated glomerular 
infiltration rate (eGFR), alanine aminotransferase (ALT), 
TC, TG, HDL and LDL from baseline to month 12 were 
analyzed using paired t-test or Wilcoxon signed-rank test 
whereas the difference of change between groups were 
used student t-test or Mann–Whitney U test.

Results
Total of 362 participants were invited to the study but 
only 320 participants were enrolled. The reasons for not 
enrolling included having detectable viral load at base-
line > 50 copies/mL (n = 22) and using previous regimens 
other than NNRTI and PI (n = 20). The enrollment period 
is between January 2011 and April 2017 but the follow up 
period up to April 2018. The majority of the participants 
were males (56%) and the median age was 46 (interquar-
tile range (IQR) 41–50) years. Median duration of ART 
was 12 (IQR 8–16) years. Baseline median CD4 cell count 
was 674 (IQR 522–851) cells/mm3. Forty-five percent of 
all participants had viral load > 100,000 copies/mL before 
starting ART. TDF was used as Nucleoside reverse tran-
scriptase inhibitors (NRTI) backbone component in 95% 
of participants and 6% of participants used ABC.

The rationale for switching to RPV was mainly due 
to toxic adverse-effects of the current regimen (57%) or 
desire to simplify cART (41%). Totally, 177 (55%) and 
143 (45%) participants were on NNRTI and boosted PI, 
respectively, prior to a switch to RPV. The median dura-
tion of viral load suppression before switching to RPV 
was 8.6 (IQR 3.7–11.1) years. Median value of lipid pro-
files prior to switch were total cholesterol (TC) 210 (IQR 
182–239) mg/dL; low-density lipoprotein cholesterol 
(LDL) 131 (IQR 107–153) mg/dL; high-density lipopro-
tein (HDL) 46 (IQR 38–53) mg/dL; and triglycerides 
(TG) 138 (IQR 94–206) mg/dL. Eighty-four participants 
(26.3%) took lipid lowering agent before the study entry 
and 29% of them discontinued lipid lowering agents 
within 12  months. The participants’ characteristics are 
shown in Table 1.

After 12  months switching to RPV, 298 (93%) partici-
pants maintained virological suppression (HIV RNA < 50 
copies/mL). Of 22 participants with unfavorable out-
comes, 10 (3.1%) participants discontinued RPV treat-
ment, 7 (2.2%) participants had virological failure, 
and 5 (1.6%) participants were lost to follow-up dur-
ing the study period (Fig.  1). There was no difference 
in virological suppression at month 12 between both 
NNRTI (165/177 = 93.2%) or boosted PI groups 
(133/143 = 93.0%; p = 0.94). Discontinuations of therapy 
occurred for the following reasons: 5 (1.6%) participants 
had adverse events (AE), 4 (1.5%) participants decided 
not to continue treatment with RPV-based regimen, and 
one participant died from coronary heart disease.

Seven participants experienced at least one detectable 
HIV-RNA up to month 12. Among them, two partici-
pants had HIV-RNA > 100 copies/mL and one participant 
had HIV-RNA > 1000 copies/mL. Treatment interrup-
tions due to AE-related issues were as follows: 2 par-
ticipants had hepatitis events (Both of them had ALT > 5 
times of UNL and returned to normal after discontinuing 
RPV. No liver biopsy was done), 1 participant had rash, 1 
participant had lipodystrophy and 1 participant had QT 
prolongation. None of the virological failure participants 
reported any concomitant medication use during the 
study period.

The median duration of RPV treatment was 1.6 (IQR 
1.2–3.0) years. There were 177 participants taking RPV-
based regimens for more than 24  months and 86% of 
overall participants maintained virological suppression 
to this time point; 85.7% of boosted PI group vs. 86% of 
NNRTI group (p = 0.96)

Median change in TC, LDL, HDL, and TG from base-
line to 12  months were compared (Fig.  2). There were 
significant improvements in lipid parameters: TC (− 21 
(IQR − 47 to 1) mg/dL; p < 0.001), LDL (− 14 (IQR 
− 37 to 11) mg/dL; p < 0.001) and TG (− 22 (IQR − 74 
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to 10) mg/dL; p < 0.001). Additionally, the reduction of 
TG was higher in PI compared to NNRTI-pre-treated 
groups (− 43 (IQR − 101 to 1) vs − 12 (IQR − 53 to 16) 
mg/dL; p = 0.002).

We found that estimated glomerular filtration rate 
(eGFR) had slightly decreased (− 4.3 (IQR − 12 to 
1.1) mL/min per 1.73  m2; p < 0.001) in overall partici-
pants. There was no difference in the reduction of eGFR 
between PI- and NNRTI-pre-treated groups.

Table 1 Baseline characteristic of patients

ART  antiretroviral therapy, EFV efavirenz, NVP nevirapine, SQV/r ritonavir-boosted saquinavir, LPV/r ritonavir-boosted lopinavir, ATV/r ritonavir-boosted atazanavir, 
DVR/r ritonavir-boosted darunavir, TDF tenofovir, Chol cholesterol, TG triglyceride, HDL high-density lipoprotein, LDL low-density lipoprotein, ALT alanine transaminase, 
eGFR estimated glomerular infiltration rate, IQR interquartile range

* P-value by Wilcoxon signed-rank test or t-test

Characteristics Total
(N = 320)

PI base
(n = 143)

NNRTI base
(n = 177)

p-value*

Age, years, median (IQR) 46 (41–50) 46 (41–50) 46 (41–50) 0.45

Male sex, n (%) 178 (55.63) 69 (48.25) 109 (61.58) 0.02

Baseline body weight, Kg, median (IQR) 61 (53–69) 61 (54–69) 61 (52–69) 0.83

Duration of HIV infection, year, median (IQR) 14 (11–18) 14 (11–19) 15 (11–18) 0.57

Duration of ART, years, median (IQR) 12 (8–16) 12 (9–17) 12 (5–16) 0.13

Duration of virological suppression, years, median (IQR) 8.6 (3.7–11.1) 8.6 (4.0–11.0) 8.7 (3.5–11.3) 0.90

Nadir CD4+ T-cell count, cells/μL, median (IQR) 210 (121–294) 203 (108–275) 221 (136–304) 0.16

Baseline CD4+ T-cell count, cells/μL, median (IQR) 674 (522–851) 696 (541–870) 649 (502–814) 0.09

Highest viral load before starting ART (n, %) 0.62

 < 100,000 copies/mL 151 (54.71) 71 (56.35) 80 (53.33)

 ≥ 100,000 copies/mL 125 (45.29) 55 (43.65) 70 (46.67)

HBsAg positive (n, %) 37 (11.78) 11 (7.80) 26 (15.03) 0.048

Anti-HCV positive (n, %) 13 (4.08) 9 (6.34) 4 (2.26) 0.09

Previous treatment regimens, n (%) N/A

 EFV 158 (49.38) 0 (0) 158 (89.27)

 NVP 19 (5.94) 0 (0) 19 (10.73)

 SQV/r 24 (7.50) 24 (16.78) 0 (0)

 LPV/r 51 (15.94) 51 (35.66) 0 (0)

 ATV/r 62 (19.38) 62 (43.36) 0 (0)

 DRV/r 6 (1.88) 6 (4.20) 0 (0)

 Currently on treatment with TDF (n, %) 305 (95.31) 137 (95.8) 168 (94.92) 0.71

Baseline laboratory

 Chol (mg/dL), median (IQR) 210 (182–239) 205 (182–242) 211 (182–237) 0.90

 TG (mg/dL), median (IQR) 138 (94–206) 163 (103–224) 127 (85–192) 0.002

 HDL (mg/dL), median (IQR) 46 (38–53) 43 (38–51) 47 (39–55) 0.01

 LDL (mg/dL), median (IQR) 131 (107–153) 129 (106–153) 132 (107–154) 0.51

 ALT (mg/dL), median (IQR) 26 (19–39) 24 (19–37) 28 (21–41) 0.02

 eGFR(CKD-EPI) (mL/min/1.73 m2), median (IQR) 101.35 (88.02–109.19) 99.4 (84.1–107.99) 102.62 (92.66–110.72) 0.01

 Creatinine (mg/dL), median (IQR) 0.83 (0.72–0.96) 0.84 (0.70–0.97) 0.83 (0.72–0.95) 0.74

Reason for switching to RPV < 0.001

 CNS toxicity 89 (28.25) 3 (2.11) 86 (49.71)

 Simplify regimen 128 (40.63) 108 (76.06) 20 (11.56)

 Dyslipidemia 70 (22.22) 21 (14.79) 49 (28.32)

 Gynecomastia form EFV 5 (1.59) 0 (0) 5 (2.89)

 EFV induce hepatitis 2 (0.63) 0 (0) 2 (1.16)

 LPV/r GI side effect 4 (1.27) 4 (2.82) 0 (0)

 Lipodystrophy 9 (2.86) 0 (0) 9 (5.20)

 ATV induce gall stone 1 (0.32) 1 (0.70) 0 (0)

 Other 7 (2.22) 5 (3.52) 2 (1.16)
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There was a small increase in alanine aminotransferase 
(ALT) in both groups with median change 5 U/L (IQR 
− 7 to 14.5; p < 0.001) and the participants in PI-pre-
treated groups had increase in ALT more than those in 
NNRTI group (10 (IQR 2 to 19) VS. 0 (IQR − 12 to 10) 
U/L; p < 0.001). The median change in cluster of differen-
tiation 4 (CD4) cell count at 12 months was significantly 
greater among NNRTI pre-treated groups (− 25 (IQR 
− 125 to 60) VS. 5 (− 78, 93); p = 0.01).

Discussion
This study demonstrated the efficacy and safety of 
switching from first line NNRTI- or PI- based to RPV-
based regimen among HIV-1-infected Thai participants 
who had been virologically suppressed with no previous 
antiretroviral treatment failure. The overall virological 
suppression at 12  months was 93% among participants 
who switched to RPV-based regimens, with low rates of 
virological failure (2.2%) which was similar to previous 

study reports [14, 15, 17–19]. The randomized SPIRIT 
study, showed that 89.3% of treatment experienced par-
ticipants who switched from ritonavir-boosted PI (PI/r)-
based regimen to RPV/FTC/TDF were able to maintain 
viral suppression at week 48 compared to those who con-
tinued treatment with a PI/r regimen; indicating a low 
risk for virological failure [17]. Another study showed 
that switching from EFV/FTC/TDF to RPV/FTC/TDF 
a was safe and efficacious option for virologically sup-
pressed HIV-infected participants who cannot tolerate 
EFV [18].

Only one participant with virological failure had viral 
load more than 1000 copies/mL and virological suppres-
sion was subsequently achieved by reintroducing previ-
ous ART. These findings suggest that switching to RPV in 
routine clinical practice is effective in maintaining viro-
logical suppression. Moreover, 86% of the participants 
remained virologically suppressed at 24  months which 
is higher than the rate reported by another study (72%) 
[16].

The main reasons for switching to RPV were toxic AE 
of the current regimen and simplification of cART. These 
results are consistent with other studies [14, 19, 20]. We 
observed a lower rate of RPV treatment discontinuation 
due to AE in our study compared to a previous study [21] 
(1.6% vs 7.2%).

Switching to RPV based regimen led to a significant 
improvement in fasting lipids levels from baseline to 
12  months; TC, LDL and TG decreased in both groups 
but was markedly improved in the boosted PI pre-treated 
groups. This is in agreement with findings from other 
studies [15, 19].

Cardiovascular diseases have been recognized as the 
most common non- acquired immune deficiency syn-
drome (AIDS) causes of death among HIV-infected indi-
viduals on ART [22]. Hypercholesterolemia is known as 
a major risk factor and requires proper management to 
reduce cardiovascular disease risk. Therefore, in addition 
to smoking cessation and other lifestyle modifications, 
modification of the cART regimen may be additional 
strategy to reduce cardiovascular risk. However, the 
median ASCVD risk score did not show statistically sig-
nificant changes over time in our study.

Regarding renal safety, we found a slightly but statis-
tically significant decrease in eGFR over the follow-up 
period. RPV is known to cause inhibition of the organic 
cation transporter in the basolateral membrane of the 
proximal tubular cell [23]. However, previous data con-
firmed that participants initially treated with RPV-based 
regimen had a small decrease in the eGFR that remained 
stable over the remaining study period [24].

We also found a small but significant increase in ALT 
values in both groups that was more pronounced in PI 

Fig. 1 Proportion of patient with a viral load (VL) < 50 copies/mL 
after 12-months and 24-months follow-up. PI protease inhibitor, 
NNRTI non-nucleoside reverse transcriptase inhibitor

Fig. 2 Median changes in lipid profile from baseline to 12 months 
in patients switching to rilpivirine. HDL high-density lipoprotein, LDL 
low-density lipoprotein, TC total cholesterol, TG triglyceride
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pre-treated group. There were two participants who dis-
continued RPV due to hepatitis (Grade 2–3). This finding 
is consistent with other studies [19, 21].

Our study has some limitations. First, this is a prospec-
tive cohort study in real life setting, so confounding fac-
tors could not be completely ruled out. Second, the study 
populations were only from TRC ARC , Bangkok, which 
may not represent the data from other hospitals in Thai-
land. Last, we did not have data on concomitant medica-
tions (i.e., proton-pump inhibitors), how RPV was taken 
(i.e., with or without food) and adherence which can 
interfere with the treatment outcome.

Conclusion
In many resource-limited settings (RLS), that integrase 
inhibitors is not affordable, RPV-based regimen would 
be a good alternative option for PLHIV with first line 
NNRTI or boosted PI intolerance and without prior 
NNRTI/PI resistance.

Abbreviations
AIDS: acquired immune deficiency syndrome; AE: adverse event; ALT: alanine 
aminotransferase; ART : antiretroviral therapy; cART : combined antiretrovi-
ral therapy; CD4: cluster of differentiation 4; EFV: efavirenz; EFV/FTC/TDF: 
efavirenz/emtricitabine/tenofovir disoproxil fumarate; eGFR: estimated 
glomerular infiltration rate; FTC: emtricitabine; HDL: high-density lipoprotein; 
HIV: human immunodeficiency virus; INI: integrase inhibitors; IQR: interquartile 
range; LDL: low-density lipoprotein cholesterol; LMIC: low- and middle-
income countries; NRTI: nucleoside reverse transcriptase inhibitors; NNRTI: 
nucleoside reverse transcriptase inhibitors; PI: protease inhibitor; PI/r: ritonavir-
boosted PI; PLHIV: people living with HIV; RLS: resource-limited settings; 
RNA: ribonucleic acid; RPV: rilpivirine; RPV/FTC/TDF: rilpivirine/emtricitabine/
tenofovir disoproxil fumarate; STR: single tablet regimen; TC: total cholesterol; 
TDF: tenofovir disoproxil fumarate; TDF + ABC: tenofovir disoproxil fuma-
rate + abacavir; TDF + 3TC: tenofovir disoproxil fumarate + lamivudine; TG: 
triglycerides; TRC-ARC : Thai Red Cross AIDS Research Centre.

Authors’ contributions
AA, SJK and KR contributed to the design of the prospective long-term 
cohort. SG, AA, and WMH took care of the patients. SJK and TA analyzed and 
interpreted the data. KR supervised the work. SG wrote the manuscript. AA, TA, 
WMH, SJK and KR provided critical feedback. All authors read and approved 
the final manuscript.

Author details
1 HIV-NAT, Thai Red Cross AIDS Research Centre, 104 Ratchadamri Road, 
Pathumwan, Bangkok 10330, Thailand. 2 Faculty of Medicine, Chulalongkorn 
University and King Chulalongkorn Memorial Hospital, Thai Red Cross Society, 
Rama 4 Road, Pathumwan, Bangkok 10330, Thailand. 

Acknowledgements
The authors would like to thank all patients for participating in this study. This 
research was supported by HIV-NAT, Thai Red Cross AIDS Research Centre.

Competing interests
AA participated in a company sponsored speaker’s bureau from Jensen-Cilag, 
Gilead and Bristol-Meyer Squibb. KR has received the Senior Research Scholar 
from Thailand Research Fund (TRF). He also has participated in a company 
sponsored speaker’s bureau from Abbott, Gilead, Bristol-Myers Squibb, Merck, 
Roche, Jensen-Cilag, GlaxoSmithKline, and GPO (Governmental pharmaceuti-
cal organization). The rest of the authors declare that they have no competing 
interests.

Availability of data and materials
Data were extracted from the electronic database of HIV-NAT 006 cohort.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study was reviewed and approved by the institution’s review board. All 
participants voluntarily provided written informed consent prior to enrolling 
into the study.

Funding
This study has no funding.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 22 December 2018   Accepted: 27 March 2019

References
 1. Palella FJ Jr, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA, 

et al. Declining morbidity and mortality among patients with advanced 
human immunodeficiency virus infection. HIV Outpatient Study Investi-
gators. N Engl J Med. 1998;338:853–60.

 2. Ledergerber B, Egger M, Opravil M, Telenti A, Hirschel B, Battegay M, et al. 
Clinical progression and virological failure on highly active antiretroviral 
therapy in HIV-1 patients: a prospective cohort study. Swiss HIV Cohort 
Study. Lancet. 1999;353:863–8.

 3. Teeraananchai S, Chaivooth S, Kerr SJ, Bhakeecheep S, Avihingsanon A, 
Teeraratkul A, et al. Life expectancy after initiation of combination antiret-
roviral therapy in Thailand. Antivir Ther. 2017;22:393–402.

 4. World Health Organization (WHO). Updated recommendations on first-
line and second-line antiretroviral regimens and post exposure prophy-
laxis and recommendation on early infant diagnosis of HIV: interim 
guidance. http://www.who.int/hiv/pub/guide lines /ARV20 18upd ate/en/. 
Accessed 22 Nov 2018.

 5. Department of Health and Human Services (DHHS). Guideline for the use 
of antiretroviral agents in HIV-1-infected adult and adolescent http://aidsi 
nfo.nih.gov/guide lines //html/1/adult -and-adole scent -arv/. Accessed 22 
Nov 2018.

 6. Schafer JJ, Short WR. Rilpivirine, a novel non-nucleoside reverse tran-
scriptase inhibitor for the management of HIV-1 infection: a systematic 
review. Antivir Ther. 2012;17:1495–502.

 7. Cohen CJ, Molina JM, Cassetti I, Chetchotisakd P, Lazzarin A, Orkin C, 
et al. Week 96 efficacy and safety of rilpivirine in treatment-naive, HIV-1 
patients in two Phase III randomized trials. Aids. 2013;27:939–50.

 8. Nelson MR, Elion RA, Cohen CJ, Mills A, Hodder SL, Segal-Maurer S, et al. 
Rilpivirine versus efavirenz in HIV-1-infected subjects receiving emtricit-
abine/tenofovir DF: pooled 96-week data from ECHO and THRIVE Studies. 
HIV Clin Trials. 2013;14:81–91.

 9. Cohen CJ, Molina JM, Cahn P, Clotet B, Fourie J, Grinsztejn B, et al. 
Efficacy and safety of rilpivirine (TMC278) versus efavirenz at 48 weeks in 
treatment-naive HIV-1-infected patients: pooled results from the phase 3 
double-blind randomized ECHO and THRIVE Trials. J Acquir Immune Defic 
Syndr. 2012;60:33–42.

 10. Janssen-Cilag SpA, Latina, Italy. Package insert for Edurant (rilpivirine) 
http://www.janss enlab els.com/packa ge-inser t/produ ct-monog raph/
presc ribin g-infor matio n/EDURA NT-pi.pdf. Accessed 22 Nov 2018.

 11. Tran AH, Best BM, Stek A, Wang J, Capparelli EV, Burchett SK, et al. Phar-
macokinetics of Rilpivirine in HIV-Infected Pregnant Women. J Acquir 
Immune Defic Syndr. 2016;72:289–96.

 12. Crauwels HM, van Heeswijk RP, Buelens A, Stevens M, Boven K, Hoe-
telmans RM. Impact of food and different meal types on the pharmacoki-
netics of rilpivirine. J Clin Pharmacol. 2013;53:834–40.

http://www.who.int/hiv/pub/guidelines/ARV2018update/en/
http://aidsinfo.nih.gov/guidelines//html/1/adult-and-adolescent-arv/
http://aidsinfo.nih.gov/guidelines//html/1/adult-and-adolescent-arv/
http://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/EDURANT-pi.pdf
http://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/EDURANT-pi.pdf


Page 7 of 7Gatechompol et al. AIDS Res Ther            (2019) 16:7 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

 13. Gazaignes S, Resche-Rigon M, Gatey C, Yang C, Denis B, Fonsart J, et al. 
Efficacy and safety of a switch to rilpivirine-based regimens in treatment-
experienced HIV-1-infected patients: a cohort study. Antivir Ther. 
2016;21:329–36.

 14. Gantner P, Reinhart S, Partisani M, Baldeyrou M, Batard ML, Bernard-Henry 
C, et al. Switching to emtricitabine, tenofovir and rilpivirine as single tab-
let regimen in virologically suppressed HIV-1-infected patients: a cohort 
study. HIV Med. 2015;16:132–6.

 15. Pinnetti C, Di Giambenedetto S, Maggiolo F, Fabbiani M, Sterrantino G, 
Latini A, et al. Switching to coformulated rilpivirine/emtricitabine/tenofo-
vir in virologically suppressed patients: data from a multicenter cohort. J 
Acquir Immune Defic Syndr. 2015;70:e147–50.

 16. Arrabal-Duran P, Rodriguez-Gonzalez CG, Chamorro-de-Vega E, Gijon-
Vidaurreta P, Herranz-Alonso A, Sanjurjo-Saez M. Switching to a rilpivirine/
emtricitabine/tenofovir single-tablet regimen in RNA-suppressed 
patients infected with human immunodeficiency virus 1: effectiveness, 
safety and costs at 96 weeks. Int J Clin Pract. 2017;71.

 17. Palella FJ Jr, Fisher M, Tebas P, Gazzard B, Ruane P, Van Lunzen J, et al. 
Simplification to rilpivirine/emtricitabine/tenofovir disoproxil fumarate 
from ritonavir-boosted protease inhibitor antiretroviral therapy in a rand-
omized trial of HIV-1 RNA-suppressed participants. Aids. 2014;28:335–44.

 18. Mills AM, Cohen C, Dejesus E, Brinson C, Williams S, Yale KL, et al. Efficacy 
and safety 48 weeks after switching from efavirenz to rilpivirine using 

emtricitabine/tenofovir disoproxil fumarate-based single-tablet regi-
mens. HIV Clin Trials. 2013;14:216–23.

 19. Gianotti N, Poli A, Nozza S, Spagnuolo V, Tambussi G, Bossolasco S, et al. 
Efficacy and safety in clinical practice of a rilpivirine, tenofovir and emtric-
itabine single-tablet regimen in virologically suppressed HIV-positive 
patients on stable antiretroviral therapy. J Int AIDS Soc. 2015;18:20037.

 20. Surgers L, Valin N, Viala C, Boyd A, Fonquernie L, Girard PM, et al. Evalu-
ation of the efficacy and safety of switching to tenofovir, emtricitabine, 
and rilpivirine in treatment-experienced patients. J Acquir Immune Defic 
Syndr. 2015;68:e10–2.

 21. Bagella P, De Socio GV, Ricci E, Menzaghi B, Martinelli C, Squillace N, et al. 
Durability, safety, and efficacy of rilpivirine in clinical practice: results from 
the SCOLTA Project. Infect Drug Resist. 2018;11:615–23.

 22. Farahani M, Mulinder H, Farahani A, Marlink R. Prevalence and distribution 
of non-AIDS causes of death among HIV-infected individuals receiving 
antiretroviral therapy: a systematic review and meta-analysis. Int J STD 
AIDS. 2017;28:636–50.

 23. Gutierrez F, Fulladosa X, Barril G, Domingo P. Renal tubular transporter-
mediated interactions of HIV drugs: implications for patient manage-
ment. AIDS Rev. 2014;16:199–212.

 24. McLaughlin MM, Guerrero AJ, Merker A. Renal effects of non-teno-
fovir antiretroviral therapy in patients living with HIV. Drugs Context. 
2018;7:212519.


	Efficacy and improvement of lipid profile after switching to rilpivirine in resource limited setting: real life clinical practice
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and population
	Efficacy and safety assessments
	Statistical analyses

	Results
	Discussion
	Conclusion
	Authors’ contributions
	References




