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Abstract

Background Patient-reported outcomes (PROs) can pro-
vide important information about treatment tolerability in
HIV-1-infected patients.

Objective The aim of this study was to evaluate PROs
following switching from a boosted protease inhibitor-
based regimen to the single-tablet regimen (STR) of rilpi-
virine/emtricitabine/tenofovir disoproxil fumarate (RPV/
FTC/TDF) in the 48-week open-label Switching Boosted
PI to Rilpivirine in Combination with Truvada as a Single-
Tablet Regimen (SPIRIT) trial.

Methods In the open-label SPIRIT trial, patients were
randomized to receive an STR of RPV/FTC/TDF (n = 317)
for 48 weeks or stay on their baseline regimen of a ritonavir-
boosted protease inhibitor and two nucleoside/nucleotide
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analog reverse transcriptase inhibitors (PI + RTV + 2NR-
TIs, n = 159) for 24 weeks before switching to RPV/FTC/
TDF for another 24 weeks. PRO assessments included the
HIV Treatment Satisfaction Questionnaire (TSQ) and the
HIV Symptom Index Questionnaire (SIQ).

Results At week 24, the mean HIV TSQ improvement
from baseline was significantly greater in the RPV/FTC/
TDF group than the PI+ RTV 4 2NRTIs group
(p < 0.001). On the HIV SIQ, the percentage of patients
reporting a shift from ‘symptom’ to ‘no symptom’ was
significantly greater with RPV/FTC/TDF treatment com-
pared with PI 4+ RTV + 2NRTIs for all items (all
p < 0.01), with total within-group occurrence of 13/20
symptoms significantly decreasing from baseline for RPV/
FTC/TDF patients. In the delayed switch group, sig-
nificantly fewer patients reported diarrhea and sleep prob-
lems at week 48 vs. week 24.

Conclusions These data suggest that switching to the
STR RPV/FTC/TDF from a PI-based multi-pill regimen is
associated with greater patient-reported treatment satis-
faction and improved tolerability in HIV-1-infected, viro-
logically suppressed individuals.

Key Points for Decision Makers

Patient-reported outcomes can provide significant
insight into effectiveness and tolerability of anti-HIV
treatments.

Switching from multi-pill regimens to rilpivirine-
based single-tablet regimens may lead to greater
patient-reported satisfaction and improved
tolerability in HIV-positive patients with virological
suppression.
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1 Introduction

Single-tablet regimens (STRs) taken once daily represent a
major advancement in the treatment of HIV infection.
Available data suggest that reduced pill burden in HIV-
infected individuals may result in better efficacy, tol-
erability, and greater treatment satisfaction, compared with
multi-pill regimens [1, 2]. In addition, STRs can arguably
maximize the benefits of antiretroviral therapy (ART) by
reducing pill burden and simplifying dosage schedule,
thereby improving adherence [3].

The trial Switching PI to Rilpivirine in combination with
Truvada (SPIRIT, ClinicalTrials.gov identifier
NCTO01252940) was conducted in HIV-1-infected, viro-
logically suppressed patients [4]. It showed that switching
from a multi-pill regimen consisting of a ritonavir-boosted
protease inhibitor (PI 4+ RTV) plus two nucleoside or nu-
cleotide analog reverse transcriptase inhibitors (NRTIs) to
the STR comprising of rilpivirine, emtricitabine, and
tenofovir disoproxil fumarate (RPV/FTC/TDF) was asso-
ciated with maintenance of virologic suppression, low risk
of virological failure or drug—drug interactions, as well as
improvements in serum lipid levels and overall tolerability,
based on adverse event (AE) reporting [4]. The effects of
switching from a multi-pill regimen to the STR RPV/FTC/
TDF in this trial were also assessed over 48 weeks using
patient-reported outcomes (PROs), and those results have
not been previously reported.

PROs can be very useful in the clinical management of
HIV/AIDS. For example, available data suggest that PRO
questionnaires may be more sensitive instruments for de-
tecting symptoms and estimating their severity than AE-
collecting protocols [5, 6], and patient-reported symptoms
(especially fatigue, dizziness, fever, appetite, sleep trouble,
and muscle/joint pain) were shown to correlate more
strongly with measures of quality of life (QoL), physical

health, hospitalization, and survival than provider-reported
symptoms [5, 7-10]. In addition, higher patient-reported
symptom scores, concerns about AEs, and symptom per-
sistence following ART use have been associated with
lower treatment adherence [11-13] and with a greater risk
of breaking trust between an HIV-infected patient and her/
his healthcare provider [14]. The value of PROs has been
recognized by the US FDA, which recently committed to
the Patient-Focused Drug Development initiative, the goal
of which is to obtain the patient perspective in certain
diseases, including HIV/AIDS [15].

In this paper, we report the protocol-specified analyses
of patient-reported treatment adherence and treatment sat-
isfaction, as well as a post hoc analysis of the change in
occurrence of common HIV symptoms following the
switch to an STR consisting of RPV/FTC/TDF in the
SPIRIT study.

2 Methods
2.1 Study Design

The study design details have been reported previously [4].
Briefly, the SPIRIT study was an open-label, multinational,
multicenter, phase IIIB, 48-week trial in which patients
were randomized 2:1 to either switch from their baseline
regimen (ritonavir-boosted protease inhibitor
[PI + RTV] + 2NRTIs) to the STR RPV/FTC/TDF (ril-
pivirine 25 mg/emtricitabine 200 mg/tenofovir = DF
300 mg; Complera® [US], Eviplera® [EU]; supplied by
Gilead Sciences, Inc.), or to stay on their baseline
PI + RTV + 2NRTIs regimen for 24 weeks. At week 24,
patients in the RPV/FTC/TDF group continued with that
regimen, while patients in the PI + RTV 4 2NRTIs group
also switched to RPV/FTC/TDF (Fig. 1).

i ~ Switch
[ «Stable PI+RTV+2NRTIs for | J RPV/FTC/TDF STR
>6 months with VL of —— n=317 =)  RPV/FTC/TDF STR
<50 copies/mL
*On 1%t or 2" ART regimen 2:1
o No prior NNRTI use . Delayed
E Switch
¢ No known resistance to study
| agents ) PI+RTV+2NRTIs RPV/FTC/TDF STR
h - IE n=152
N=476 ) A |
Baseline Week 24

Fig. 1 SPIRIT Trial design. ART antiretroviral therapy, NRTI
nucleoside or nucleotide analog reverse transcriptase inhibitor,
NNRTI non-nucleoside reverse transcriptase inhibitor, Pl protease
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Week 48
Primary Endpoint

inhibitor, RTV ritonavir, RPV/FTC/TDF single-tablet regimen con-
sisting of rilpivirine, emtricitabine, and tenofovir disoproxil fumarate,
STR single-tablet regimen, VL viral load
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2.2 Participants

The trial included men and women, >18 years of age, with
a life expectancy of at least 1 year, with two sequential
plasma HIV-1 RNA <50 copies/mL (using a local assay)
over >6 months at screening, who were receiving their first
or second ART regimen consisting of a PI + RTV plus two
NRTIs continuously for >6 months prior to screening.
Patients randomized to continue PI + RTV + 2NRTIs,
and whose two NRTIs were FTC and TDF, were supplied
FTC/TDF fixed-dose combination by the study sponsor.
Patients were also required to have normal electrocardio-
gram results, estimated glomerular filtration rate >70 mL/
min, hepatic transaminases and serum amylase <5 times
the upper limit of normal, total bilirubin <1.5 mg/dL, and
adequate hematologic parameters. Exclusion criteria in-
cluded a history of resistance (including documented
genotyping results for the reverse transcriptase resistance
mutations K65R, KI101E/P, E138G/K/R/Q, Y181C/I/V,
M184V/I, or H221Y) or hypersensitivity to any of the
study agents at any time, acute hepatitis within 30 days
before study entry, active serious infections, liver disease,
history of malignancies (within the previous 5 years),
current use of drugs contraindicated for use with RPV,
FTC, or TDF, current use of investigational drugs or
unapproved enrollment in other clinical studies, and use of
immunosuppressants within 3 months prior to study entry.
At baseline, patients were required to complete an enroll-
ment survey to evaluate the reason for willingness to
switch their ART regimen. The study was approved by
individual Institutional Review Boards and conducted in
accordance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments. All
participants gave their informed consent prior to inclusion
in the study.

2.3 Patient-Reported Outcome Measures

Patients read and answered questions from the PRO
questionnaires themselves, at visits indicated below for
each instrument.

2.3.1 Visual Analog Scale (VAS) Adherence Questionnaire
[16]

Adherence to the treatment regimen was estimated using
this validated instrument by patients marking a linear scale
ranging from 0 % (no ART doses taken) to 100 % (all
doses prescribed taken). The questionnaires were com-
pleted at baseline and at weeks 4, 8, 12, 24, 36, and 48 for
both groups, and additionally at weeks 28 and 32 for the
PI + RTV + 2NRTIs group, representing their week 4
and week 8 after switching to RPV/FTC/TDF.

2.3.2 HIV Treatment Satisfaction Questionnaire (TSQ)
[17]

The HIV Treatment Satisfaction Questionnaire (HIV TSQ)
is a validated 10-item instrument (Table 1) that was ini-
tially completed by patients at baseline (HIV TSQs [status
at baseline]), with scores ranging from 0 (least favorable
response) to 6 (most favorable response; score range: 0-60,
with higher scores indicating greater treatment satisfac-
tion), with a recall period encompassing ‘the past few
weeks’. Scores 1-5 do not have specific descriptions de-
fined on the questionnaire but represent intermediary re-
sponses between least favorable and most favorable. At
weeks 24 and 48, the post-baseline score change for each
item was assessed using the HIV TSQc (change from
baseline) scale ranging from —3 (least favorable response)
to +3 (most favorable overall response for the ten ques-
tions; score change range: —30 to +30, with scores <0 and
>0 indicating a decrease and increase in treatment satis-
faction, respectively). Patients were instructed to compare
their present satisfaction with their experience just prior to
initiating the new therapy. Scores from —2 to +2 do not
have specific descriptions assigned; rather, they represent
intermediary responses between least favorable and most
favorable.

Two HIV TSQ subscales were also evaluated, with five
items each: The General Satisfaction/Clinical subscale (1,
2, 3,9, and 10) and the Lifestyle/Ease subscale (4-8) [17].
Baseline scores for each subscale ranged from 0-30, with
post-baseline score changes ranging from —15 to +15.

2.3.3 HIV Symptom Index Questionnaire (SIQ) [18]

The HIV Symptom Index Questionnaire (HIV SIQ;
Table 2), a validated instrument, was used to assess a total
of 20 symptoms on a 5-point scale (0, I do not have this
symptom; 1, does not bother me; 2, bothers me a little; 3, it
bothers me; 4, it bothers me a lot), for a total score range of
0-80. The questionnaires were completed at baseline and at
weeks 4, 8, 12, 24, 36, and 48 for both groups, and addi-
tionally at weeks 28 and 32 for the PI 4+ RTV + 2NRTIs
group. The recall period at each visit was 4 weeks.

2.4 Statistical Analysis

Analyses were based on the full data set, which comprised
all randomized patients who received at least one dose of
study medication; patients with missing surveys were not
included in the analysis. The Visual Analog Scale per-
centage scores at each visit and change from baseline were
descriptively summarized; the within-group and between-
group comparisons of changes from baseline were per-
formed using the Wilcoxon rank sum test. Total HIV TSQ
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Table 1 HIV Treatment Satisfaction Questionnaire

Item  Topic Question Response range at baseline Response range post-baseline
no.
0 6 -3 +3
1 Current How satisfied are you with your current treatment? Very Very Much less Much more
treatment dissatisfied satisfied satisfied satisfied

2 Control How well controlled do you feel your HIV has Very poor Very well Much worse Much better
been recently? control control

3 Side effects How satisfied are you with any side effects of your Very Very Much less Much more
present treatment? dissatisfied satisfied satisfied satisfied

4 Demands How satisfied are you with the demands made by ~ Very Very Much less Much more
your current treatment? dissatisfied satisfied satisfied satisfied

5 Convenience How convenient have you been finding your Very Very Much less Much more
treatment to be recently? inconvenient convenient convenient convenient

6 Flexibility How flexible have you been finding your treatment  Very inflexible Very flexible Much less Much more
to be recently? flexible flexible

7 Understanding How satisfied are you with your understanding of ~ Very Very Much less Much more
your HIV? dissatisfied satisfied satisfied satisfied

8 Lifestyle How satisfied are you with the extent to Very Very Much less Much more
which the treatment fits in with your lifestyle? dissatisfied satisfied satisfied satisfied

9 Recommend Would you recommend your present treatment to  Definitely not  Definitely Much less likely ~ Much more likely

to others someone else with HIV? recommend recommend to recommend to recommend

10 Continue How satisfied would you be to continue with your Very Very Much less Much more

present form of treatment? dissatisfied satisfied satisfied satisfied

Reproduced from Woodcock and Bradley [17] with permission from Blackwell Publishing (permission conveyed through the Copyright Clearance

Center, Inc.)

scores and subscale scores at baseline and their changes
from baseline to weeks 24 and 48 were descriptively
summarized; the between-group comparison of the total
score changes from baseline to week 24 was performed
using an analysis of covariance (ANCOVA) model, with
the baseline score as a covariate. For each HIV SIQ item,
scores were dichotomized to indicate a response (presence
of a symptom: scores 1, 2, 3, or 4) or no response (absence
of a symptom: score 0), and the within-group percentages
of patients experiencing the presence of each of the 20
symptoms at each visit were compared vs. baseline using
the McNemar test. Post hoc between-group comparisons of
proportions of patients who reported a shift in symptom
status (from ‘symptom’ to ‘no symptom’ and vice versa)
from baseline at week 24 were performed using the
Cochran—Mantel-Haenszel row mean score test with
modified ridit scores.

3 Results
3.1 Patient Disposition and Demographics
Baseline demographic and clinical characteristics have

been previously reported [4]. Of the 476 enrolled patients,
87.6 % (417/476) were men, 76.7 % (365/476) were
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White, and the mean & SD age was 42 + 9 years. The
mean duration of ART was 3.3 &+ 2.2 years, and the most
common NRTI combination at screening was a fixed-dose
combination of FTC/TDF (385/476 [80.9 %]). The most
common PIs were atazanavir (176 [37.0 %]), lopinavir
(155 [32.6 %]), and darunavir (96 [20.2 %]). The only
demographic characteristic with a between-group differ-
ence exceeding 5 % was the percentage of Black patients
(RPV/FTC/TDF 19.2 % [61/317]; PI + RTV + 2NRTIs
13.8 % [22/159]). A total of 152 (95.6 %) patients in the
PI + RTV + 2NRTIs group switched to RPV/FTC/TDF at
week 24.

In both groups, most patients noted a desire to simplify
their current anti-HIV regimen as their reason to enroll in
the study; a greater proportion of patients randomized to
stay on their baseline regimen (PI + RTV 4 2NRTIs)
than patients randomized to switch to RPV/FTC/TDF
reported a concern about the long-term side effects of
current ART as their reason for enrollment (21.4 vs.
13.9 %; Table 3).

3.2 VAS Adherence Questionnaire
Patient-reported adherence rates at baseline were 97.0 %

(RPV/FTC/TDF) and 98.2 % (PI + RTV + 2NRTIs). At
week 4, a significant increase in adherence from baseline was
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Table 2 HIV Symptom Index Questionnaire

Item no. Symptom Description

1 Fatigue Fatigue or loss of energy

2 Fever Fevers, chills, sweats

3 Dizziness Feeling dizzy or lightheaded

4 Hand/foot pain Pain, numbness or tingling in the hands or feet
5 Memory loss Trouble remembering

6 Nausea Nausea or vomiting

7 Diarrhea Diarrhea or loose bowel movements

8 Sadness Felt sad, down, or depressed

9 Anxiety Felt nervous or anxious

10 Sleep trouble Difficulty falling or staying asleep

11 Skin problems Skin problems (e.g. rash, dryness, itching)

12 Cough/shortness of breath Cough or trouble catching your breath

13 Headache Headache

14 Appetite loss Loss of appetite or change in the taste of food
15 Bloating/gas Bloating, pain or gas in your stomach

16 Muscle/joint pain Muscle aches or joint pain

17 Sex problems Problems with having sex (e.g. loss of interest or lack of satisfaction)
18 Body image Changes in the way your body looks (e.g. fat deposits or weight gain)
19 Weight loss Problems with weight loss or wasting

20 Hair loss Hair loss or changes in the way your hair looks

On a scale of 1 (does not bother me) to 4 (bothers me a lot), the patient should describe how much each symptom has bothered him/her during the
past 4 weeks. A score of 0 indicates the absence of the symptom. Reproduced from Justice et al. [18] with permission from Elsevier, Inc.

(permission conveyed through the Copyright Clearance Center, Inc.)

Table 3 Reasons for enrollment [n (%)]

Reason®

RPV/FTC/TDF [n = 317] PI + RTV + 2NRTIs [n = 159]

Desire to simplify current anti-HIV regimen

Not tolerating current regimen well because of side effects

Concerned about the long-term side effects of current anti-HIV regimen

Having trouble taking current regimen on a regular basis
Other

284 (89.6) 136 (85.5)
27 (8.5) 17 (10.7)
44 (13.9) 34 (21.4)
21 (6.6) 7(4.4)
59 (18.6) 28 (17.6)

NRTI nucleoside analog reverse transcriptase inhibitor, PI protease inhibitor, RTV ritonavir, RPV/FTC/TDF single-tablet regimen consisting of

rilpivirine, emtricitabine, and tenofovir disoproxil fumarate

* The total percentages do not equal 100 % because patients were allowed to make multiple selections

observed in the RPV/FTC/TDF group (1.4 £ 12.5 %,
p = 0.006) but not in the PI 4+ RTV 4 2NRTIs group
(—0.6 £ 6.2 %, p = 0.73), and both groups had significant
improvements in adherence from baseline to weeks 8 (RPV/
FTC/TDF, 1.4 + 11.0 %, p < 0.001; PI + RTV + 2NR-
TIs, 0.7 £ 3.2 %, p = 0.034) and 12 (RPV/FTC/TDF,
1.6 = 12.5 %, p < 0.001; PI + RTV + 2NRTIs,
0.9 + 2.7 %, p <0.001). Changes in adherence from
baseline at weeks 24, 36, and 48 were not significant for the
RPV/FTC/TDF group. Adherence in the
PI + RTV + 2NRTIs group improved significantly at
weeks 28 (0.6 = 9.0 %, p < 0.001) and 32 (0.7 £+ 4.5 %,
p = 0.036), i.e. 4 and 8 weeks post-switch, respectively.

3.3 HIV TSQ

At baseline, the mean HIV TSQ score in both groups was
51, i.e. at 85 % of the maximum of 60 (Table 4). At
week 24, the mean improvement in treatment satisfaction
from baseline in the RPV/FTC/TDF group was 60 %
greater than the one observed in the PI + RTV + 2NRTIs
group (24 vs. 15, p <0.001); patients in the
PI + RTV + 2NRTIs group who switched to RPV/FTC/
TDF experienced a mean total HIV TSQc improvement of
23 from week 24 to 48 (Table 4). The improvements in
total treatment satisfaction at weeks 24 and 48 were equally
attributable to the changes observed in the General
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Table 4 HIV Treatment Satisfaction Questionnaire?, total score

RPV/FTC/TDF [n = 317] PI + RTV + 2NRTIs [n = 159]

Baseline score [mean 4+ SD]

Total (range 0-60) 51 +9 51 +9

General/Clinical Satisfaction Subscale (range 0-30) 26 + 4 26 +£5

Lifestyle/Ease Subscale (range 0-30) 25+ 5 25+ 5
Week 24: change score vs. baseline [mean £+ SD]

Total (range —30 to +-30) 24 4 wk 15+ 13

General/Clinical Satisfaction Subscale (range —15 to +-15) 12 + 5%** 8§ +7

Lifestyle/Ease Subscale (range —15 to +15) 12 £ 4%** ==
Week 48: change score vs. baseline (RPV/FTC/TDF) or week 24 (PI + RTV + 2NRTIs) [mean + SDJ°

Total (range —30 to +30) 24 + 8 23+ 11°

General/Clinical Satisfaction Subscale (range —15 to +15) 12+ 4 12+£5

Lifestyle/Ease Subscale (range —15 to +15) 11£5 11+6

RPV/FTC/TDF vs. PI + RTV + 2NRTIs: analysis of covariance model with baseline score as a covariate

NRTI nucleoside or nucleotide analog reverse transcriptase inhibitor, P/ protease inhibitor, RTV ritonavir, RPV/FTC/TDF single-tablet regimen
consisting of rilpivirine, emtricitabine, and tenofovir disoproxil fumarate

% p < 0.001
? In the HIV Treatment Satisfaction Questionnaire, higher scores indicate greater treatment satisfaction; positive and negative score changes

indicate increased and decreased satisfaction, respectively, compared with baseline (see Sect. 2)
° Patients in the PI + RTV + 2NRTIs group who switched to RPV/FTC/TDF at the end of week 24 (n = 152)

Satisfaction/Clinical ~and  Lifestyle/Ease  subscales
(Table 4). The baseline to week 24 changes in response to
the individual questions that comprise the TSQ are shown
in electronic supplementary Fig. 1.

3.4 HIV SIQ

At baseline, the overall occurrence of symptoms captured
by HIV SIQ ranged from 15.2 % (67/440; nausea) to
50.6 % (221/437; fatigue). For 17 of 20 symptoms, the
between-group difference in occurrence at baseline was
<5 %, and <10 % for the remaining three (hand/foot pain,
nausea, and memory loss) (Table 5).

At week 24, the occurrence of each of the 20 HIV SIQ
symptoms in the RPV/FTC/TDF group was lower than that
recorded in the PI + RTV + 2NRTIs group, with occur-
rence differences of >10 % being observed for diarrhea,
bloating/gas, skin problems, and problems having sex
(Figs. 2, 3; Table 5). The visit-by-visit rates of diarrhea,
bloating/gas, and problems having sex are presented in
Fig. 3 (for all HIV SIQ symptoms, see electronic supple-
mentary Fig. 2).

Within the RPV/FTC/TDF group, the occurrences of 13
of 20 symptoms were significantly lower at week 24 than at
baseline; of these, seven symptoms had a >10 % reduction
from baseline (fatigue, diarrhea, sadness, bloating/gas,
muscle/joint pain, sex problems, and anxiety). No significant
within-group differences were observed for any of the
symptoms in the PI + RTV + 2NRTIs group at week 24
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compared with baseline (Table 5, electronic supplementary
Fig. 2). With the exception of three HIV SIQ symptoms
(hand/foot pain, headache, appetite loss), switching to RPV/
FTC/TDF at the start of the study was associated with a
significant reduction in occurrence within 4, 8 or 12 weeks
compared with baseline (electronic supplementary Fig. 2).

At week 48, there were significantly fewer patients in
the RPV/FTC/TDF group reporting symptoms of fatigue,
diarrhea, bloating/gas, muscle aches/joint pain, and prob-
lems having sex compared with baseline. Among patients
who switched from PI + RTV + 2NRTIs to RPV/FTC/
TDF at week 24, the percentages of those reporting diar-
rhea and difficulty falling or staying asleep were sig-
nificantly reduced at week 48 compared with week 24; no
symptoms significantly worsened in either group after pa-
tients switched to RPV/FTC/TDF therapy (Table 5).

The post hoc between-group analysis revealed that,
compared with staying on the PI + RTV + 2NRTI regi-
men, switching to RPV/FTC/TDF resulted in significant
improvements from baseline to week 24 on each HIV SIQ
item, as measured by the shift in scores of 1-4 (‘symptom’)
to 0 (‘no symptom’) (Fig. 4). The treatment switch was
associated with a subset of patients shifting from ‘symp-
tom’ to ‘no symptom’ status on each of the HIV SIQ items,
with no such shifts being registered in the arm randomized
to stay on their PI + RTV + 2NRTI regimen. In addition,
a lower proportion of RPV/FTC/TDF-treated than
PI + RTV + 2NRTI-treated patients reported a shift from
‘no symptom’ to ‘symptom’ on 14 of 20 HIV SIQ items
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Table 5 Occurrence of individual HIV Symptom Index Questionnaire symptoms (scores 1, 2, 3, or 4) [%]
RPV/FTC/TDF  PI + RTV + 2NRTIs  Delayed RPV/FTC/TDF  PI + RTV + 2NRTIs  Delayed
(n=317) (n = 159) switch (n =317) (n=159) switch
(n=152) (n = 152)

Fatigue Skin problems

Baseline 50.0 51.7 Baseline 34.9 36.7

Week 24  37.5%* 46.2 479 Week 24 24.9%** 30.3 30.8

Week 48 33.9%*:* - 45.5 Week 48 27.6 - 28.6
Fever Cough/shortness of breath

Baseline 23.7 19.9 Baseline 24.8 21.1

Week 24 16.5*% 16.8 17.1 Week 24 19.1 24.1 24.7

Week 48  18.6 - 17.3 Week 48  20.0 - 22.0
Dizziness Headache

Baseline 25.5 24.1 Baseline 29.2 32.0

Week 24 21.1 25.5 26.0 Week 24 19.4%* 27.1 274

Week 48 19.1 - 26.9 Week 48  24.4 - 25.0
Hand/foot pain Appetite loss

Baseline 31.1 25.3 Baseline 18.2 16.3

Week 24 263 28.7 28.8 Week 24 12.7 16.7 16.4

Week 48  33.0 - 31.3 Week 48 13.8 - 19.5
Memory loss Bloating/gas

Baseline 36.5 31.0 Baseline 393 44.2

Week 24 28.8* 343 349 Week 24 20.8*** 354 34.9

Week 48  33.6 - 31.6 Week 48 28.5%%: - 36.1
Nausea Muscle/joint pain

Baseline 16.9 11.7 Baseline 38.4 342

Week 24 8.8 ** 11.9 12.3 Week 24 27.6%** 324 32.9

Week 48  11.0 - 9.7 Week 48 29.9** - 323
Diarrhea Sex problems

Baseline 49.2 50.7 Baseline 33.6 29.5

Week 24 19.3%%#* 49.7 50.0 Week 24 23.2%%% 36.1 37.0

Week 48 21.5%%%* - 26.3%%* Week 48  25.5% - 33.1
Sadness Body image

Baseline 41.2 37.0 Baseline 32.8 36.1

Week 24 28.4%%%* 35.9 37.0 Week 24 28.1 30.3 31.5

Week 48  32.1 - 323 Week 48 31.4 - 35.1
Anxiety Weight loss

Baseline 39.2 35.9 Baseline 20.1 20.4

Week 24 29.1%* 31.0 322 Week 24 13.3* 17.4 17.8

Week 48  33.1 - 32.1 Week 48 135 - 13.5
Sleep trouble Hair loss

Baseline 323 33.1 Baseline 19.9 20.4

Week 24 254 31.1 38.5 Week 24 14.7 17.2 18.5

Week 48  28.0 - 27.4* Week 48 17.9 - 16.4

Of the 159 patients initially treated with their baseline PI + RTV + 2NRTIs regimen, 152 switched to RPV/FTC/TDF at week 24 (delayed-

switch arm)

NRTI nucleoside or nucleotide analog reverse transcriptase inhibitor, P/ protease inhibitor, RTV ritonavir, RPV/FTC/TDF single-tablet regimen

consisting of rilpivirine, emtricitabine, and tenofovir disoproxil fumarate

* p <0.05, ** p <0.01, *** p <0.001 for within-group comparison vs. baseline (RPV/FTC/TDF, PI + RTV + 2NRTIs) or vs. week 24

(delayed switch), using the McNemar test (bold values indicate statistically significant comparisons)
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Fig. 2 HIV Symptom Index 60% 1
Questionnaire: individual
symptom rates at week 24
(scores 1, 2, 3, or 4). NRTI
nucleoside or nucleotide analog
reverse transcriptase inhibitor,
PI protease inhibitor, RTV
ritonavir, RPV/FTC/TDF single-
tablet regimen consisting of
rilpivirine, emtricitabine, and
tenofovir disoproxil fumarate;
*p < 0.05, **p < 0.01,

*#%p < (0.001 (within-group
comparison vs. baseline using
the McNemar test)

50%

40% =

30%

20%

Patients with Symptoms, %

10%

0% T

Fatigue

Fever

Dizziness
Hand/Foot Pain
Memory Loss

(Fig. 4). In this analysis, the greatest improvements in the
RPV/FTC/TDF group were recorded for diarrhea (33.5 %
shifting from ‘symptom’ to ‘no symptom’), bloating/gas
(23.6 %), and fatigue (22.1 %) (Fig. 4).

4 Discussion

This analysis of PROs from the open-label SPIRIT trial
suggests that switching HIV-1-infected, virologically sup-
pressed patients from a PI + RTV + 2NRTI regimen to
the STR RPV/FTC/TDF is associated with greater treat-
ment satisfaction and a lower occurrence of a variety of
HIV/AIDS-associated or treatment-associated symptoms,
especially diarrhea and bloating/gas. The observed advan-
tages of the STR RPV/FTC/TDF over the baseline regimen
of PI + RTV + 2NRTI could be a consequence of better
tolerability of the individual treatment components, re-
duced pill burden, or lower dosing frequency. However,
with the exception of a transient effect following the first
4 weeks of treatment, the improvements in tolerability and
patient satisfaction with the STR did not translate into a
significant improvement in treatment adherence, most
likely due to the fact that adherence in both groups was
high, both at baseline and throughout the trial.

It should be pointed out that the advantages observed 24
weeks into STR RPV/FTC/TDF therapy were more pro-
nounced in the immediate-switch group compared with the
delayed-switch group. This could be a consequence of
greater satisfaction with immediate switching (or dissatis-
faction with delayed switching, or both), as 88.2 % of
participants listed a desire to simplify their current anti-
HIV regimen as the main reason to enroll in the trial
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Hair Loss

Muscle/Joint Pain

(Table 3). That said, even the delayed-switch group expe-
rienced a nominal reduction in occurrence in 14 of 20 HIV
SIQ symptoms and a significant improvement over baseline
in two (diarrhea, sleep trouble; Table 5).

Some apparent benefits of switching to the STR RPV/
FTC/TDF (e.g. decrease in the proportion of patients re-
porting feelings of sadness or anxiety) are not easy to in-
terpret. It was shown previously that RPV could be
associated with fewer neuropsychiatric symptoms than
efavirenz (EFV) [19] but, to the best of our knowledge,
there have been no previous comparisons between RPV-
and PI-based regimens in this regard. These neuropsychi-
atric benefits could also be a reflection of positive expec-
tations of a new therapy in an open-label trial, or related to
an easier treatment regimen, including the possibility of
feeling less ill or less burdened when taking one pill to treat
HIV (historically, HIV/AIDS treatment regimens have
been associated with a large pill burden). In addition, a
greater proportion of patients in the PI + RTV 4 2NRTIs
arm than in the RPV/FTC/TDF arm (21.4 vs. 13.9 %) were
concerned about the long-term side effects of their current
treatment (Table 3), which could have had a differential
effect on mental state in the two groups.

Results from this study suggest a greater range of pa-
tient-reported benefits than those observed in the only other
trial to date that assessed the PRO effects of switching from
a multi-pill regimen (PI-based or NNRTI-based) to an STR
[20, 21]. In that 48-week trial, also conducted in a pre-
dominantly male population (88 %) of virologically sup-
pressed, HIV-1-infected patients with a high adherence to
treatment [20], the group that switched to the STR EFV/
FTC/TDF reported a lower occurrence of four HIV SIQ
symptoms (diarrhea, bloating/gas, changes in body
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Fig. 3 HIV Symptom Index Questionnaire: visit-by-visit rates of
three symptoms with between-group rate difference of >10 % at
week 24. Of the 159 patients initially treated with their baseline
PI + RTV + 2NRTIs regimen, 152 switched to RPV/FTC/TDF at
week 24 (delayed-switch arm). NRTT nucleoside or nucleotide analog
reverse transcriptase inhibitor, P/ protease inhibitor, RTV ritonavir,
RPV/FTC/TDF single-tablet regimen consisting of rilpivirine, emtric-
itabine, and tenofovir disoproxil fumarate; *p < 0.05, **p < 0.01,
*#%p < (0.001 for within-group comparison vs. baseline (RPV/FTC/
TDF, PI + RTV + 2NRTIs) or vs. week 24 (delayed switch), using
the McNemar test

appearance, problems having sex) at week 48 compared
with baseline, while the group randomized to stay on their
baseline regimen did not have any significant symptom
improvements [21]. An apparent wider range of benefits
following a switch to RPV/FTC/TDF in this trial compared
with EFV/FTC/TDF in the previous trial may be due to
replacement of a Pl-based regimen with an NNRTI-based
regimen (in the EFV/FTC/TDF trial, approximately half of
the study population were using PIs at baseline [20], as
opposed to all the patients in this trial) and potentially due
to a better tolerability of RPV compared with EFV.
Although the differences in utility between various PRO
tools used in HIV trials are not yet clear [22], it is increas-
ingly recognized that the integration of PRO data into clin-
ical practice (e.g. maintaining a database of PROs associated
with individual ART regimens that also includes the degree
of bother) would facilitate patient counseling and treatment
optimization, and therefore improve patients’ QoL [22-24].
In addition, an accurate assessment of PROs could address
the problem of underreporting certain AEs in clinical trials
[9]. This phenomenon may be generated by patients not re-
porting a symptom that they had grown accustomed to or
considered difficult to improve (and which they would be
more likely to report if prompted by a PRO questionnaire, as
opposed to reporting it as an AE during a clinical encounter)
or by physicians neglecting symptoms that are multifactorial
in origin and not easily addressed (e.g. fatigue) [6]. For ex-
ample, the treatment-emergent AEs collected by SPIRIT
investigators suggested a total 24-week occurrence of diar-
rhea of 7.9 % for the RPV/FTC/TDF group and 5.0 % for the
PI + RTV + 2NRTIs group (Gilead Sciences, Inc., data on
file), with the rates of diarrhea deemed by the investigators as
related to study medication of 3.2 and 0.6 %, respectively
[4]. Conversely, data from the SIQ demonstrate that, com-
pared with baseline, there were significantly fewer patients
reporting diarrhea in the RPV/FTC/TDF group at all post-
baseline visits, and that the shift in symptom status at week
24 was significantly better than the one observed in the
PI + RTV + 2NRTIs treatment arm. In addition, it has been
reported that diarrhea associated with PI treatment generally
resolves within several weeks of the initiation of therapy
[25]. In contrast, the PRO data indicate a much higher
baseline frequency of that symptom (49.7 %), with benefits
of switching to the STR RPV/FTC/TDF (19.3 vs. 49.7 % for
PI + RTV + 2NRTIs at week 24), suggesting that PROs
are more sensitive in estimating the actual rates of certain
symptoms, which is in agreement with the available lit-
erature [5, 6]. Based on the discrepancies in symptom oc-
currence reported as AEs and PROs, the authors of this paper
believe that all HIV/AIDS clinical trials should consider
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Fig. 4 HIV Symptom Index Questionnaire: change in symptom
status from baseline to week 24 (post hoc analysis). The combined
rates of improvement, worsening, and no change comprise 100 % (the
rates of no change were not presented). In addition, no patients in the
PI + RTV + 2NRTIs arm demonstrated improvement. NRTI nucle-
oside or nucleotide analog reverse transcriptase inhibitor, P/ protease

employing a PRO assessment tool. The importance of PROs
is also underscored by an observation that their integration in
clinical practice can lead to improved patient—provider trust
and communication [23]; conversely, a poorly optimized
treatment regimen has been shown to result in low patient
satisfaction, which may lead to the breach of patient—pro-
vider trust and abandonment of treatment [14].

Limitations of this trial include the open-label design,
the predominance of male and White patients, and the fact
that eligible patients were already highly adherent to their
multi-pill baseline regimen. A trial that would mimic a
real-life scenario of patients switching to an STR due to
poor multi-pill regimen adherence, caused by poor tol-
erability or other factors, would be informative but possibly
difficult to conduct. In addition, our trial did not include
recently developed HIV-specific QoL questionnaires such
as PROQOL-HIV [26], which would have allowed for
additional validation of PRO results.

5 Conclusions
These results suggest that in HIV-1-infected, virologically
suppressed individuals, switching to the STR RPV/FTC/

TDF from a ritonavir-boosted PI regimen with two NRTIs
is associated with greater treatment satisfaction and better
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inhibitor, RTV ritonavir, RPV/FTC/TDF single-tablet regimen con-
sisting of rilpivirine, emtricitabine, and tenofovir disoproxil fumarate;
*p < 0.05, **p < 0.01, ***p < 0.001 (between-group comparisons
using a Cochran—-Mantel-Haenszel row mean score test with modified
ridit scores)

tolerability, as reported by patients. Because guidelines
increasingly recommend starting lifelong therapy as early
as possible, and because the life expectancy of HIV-in-
fected individuals has measurably improved, the use of
effective, easier-to-take ART regimens is imperative for
HIV-infected patients embarking upon therapy.
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