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A simplified combination antiretroviral therapy 
regimen enhances adherence, treatment 
satisfaction and quality of life: results of a 

randomized clinical trial
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ABSTRACT

Objective: The aim of the study was to investigate the effect of a simplified regimen, in terms of 
reducing pill burden, dietary requirements and possible adverse effects, on patients’ adherence, 
treatment satisfaction and quality of life (QoL).
Methods: Antiretroviral-naïve patients who achieved a viral load <50 HIV-1 RNA copies/ml after 
induction therapy with twice-daily (bid) lopinavir/ritonavir (LPV/r) and fixed-dose zidovudine (ZDV/
lamivudine (3TC) (CBV) were randomly assigned to continue CBV/LPV/r or switch to fixed-dose 
ZDV/3TC/abacavir (TZV). Patients completed standardized questionnaires on adherence, treatment 
satisfaction and QoL at randomization (between weeks 12 and 24) and at weeks 48, 72 and 96. 
Results: Patients on CBV/LPV/r were more likely to have skipped medicines in the last week (P=0.035) 
and during the preceding weekend (P=0.027) than patients on TZV. Patients on CBV/LPV/r were 
significantly less satisfied with convenience of their treatment (P=0.004) and tended to be less 
satisfied with side effects of their treatment (P=0.091) and continuation of their present treatment 
(P=0.056) than patients on TZV. Patients on CBV/LPV/r reported significantly lower levels of role 
functioning (P=0.013) than patients on TZV.
Conclusion: In this randomized controlled trial, simplification of therapy to fixed-dose TZV among 
patients with suppressed HIV RNA was perceived to be more convenient, and resulted in improved 
adherence and better role functioning, than continuing treatment with CBV/LPV/r. 
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INTRODUCTION

The introduction of combination antiretroviral therapy (cART) has been accompanied by a significant 
decline in HIV- and AIDS-related morbidity and mortality. This significantly improved life expectancy 
has turned HIV infection into a chronic rather than a fatal disease. The goal of cART is to suppress 
the plasma viral load below the limits of detection and to maintain this suppression for as long as 
possible. To date, suppression of HIV is possible in the vast majority of patients with a wide variety of 
combination antiretroviral therapy (cART) regimens. Each of these effective cART regimens, however, 
may differ in their associated characteristics, including the complexity of regimen and side-effect 
profile. Optimal adherence to cART is the key to success. It is generally assumed that simplification 
of cART regimens will lead to better adherence, higher treatment satisfaction and a better quality of 
life (QoL), but randomized studies demonstrating such advantages of simplified regimens are scarce. 

Regimen complexity is considered to be composed of a number of regimen attributes including the 
number of prescribed pills (“pill burden”), the frequency of daily dosing, dietary requirements and 
adverse events [1]. Most randomized studies investigating the advantages of simplified regimens have 
focussed on the effect of once-daily dosing versus twice-daily dosing on treatment adherence and 
treatment satisfaction, generally yielding more favourable outcomes for once-daily regimens [2-6]. 

Whereas it is likely that reducing pill burden and dietary requirements also result in higher levels of 
adherence to cART, there is little empirical evidence to support this assumption. We could identify only 
two observational studies that have investigated the association between pill burden, adherence and 
patient’s QoL [7,8]. The aim of our study was to investigate the effect of a simplified regimen in terms 
of reducing pill burden, dietary requirements and possible adverse effects on patient’s adherence, 
treatment satisfaction and QoL within the context of a randomized trial.

METHODS

The FREE study was an investigator-initiated, randomized, open-label, 96-week study conducted at 10 
sites in the Netherlands and 1 site in Belgium. During the induction phase, all patients were treated 

with one fixed-dose tablet of lamivudine 150 mg /zidovudine 300 mg (CBV) twice daily and three 
capsules lopinavir 133 mg/ritonavir 33 mg twice daily (LPV/r). In 2005 the manufacturer changed the 
formulation of LPV/r and the capsules were replaced by tablets of 200/50 mg, taken as two tablets 
twice daily. After 12 to 24 weeks of induction therapy, patients were randomized after achieving a viral 
load <50 HIV-1 RNA copies/ml at two consecutive visits. Group 1 switched to a fixed-dose single-tablet 

of zidovudine 150 mg/ lamivudine 300 mg/ abacavir 300mg (TZV) twice daily and group 2 continued 
LPV/r and CBV. All patients were naïve to cART when entering the study. The two arms yielded similar 
antiviral efficacy after 48 weeks, as reported previously [9].
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Patients completed questionnaires on adherence, treatment satisfaction and QoL at randomization 
and after 48, 72 and 96 weeks. Adherence was measured with the Simplified Medication Adherence 
Questionnaire (SMAQ) [10]. The SMAQ is a self-reported questionnaire containing six items. The 
questions ask how forgetful and careless patients are in taking their cART and if they stop taking 
medicines if they are feeling worse. It also asks about missed doses in the past seven days and in the 
last weekend and how many days within the past three months patients did not take their pills.

Treatment satisfaction was measured using the HIV Treatment Satisfaction Questionnaire (HIVTSQ) 
[11]. The HIVTSQ consists of 10 items, which ask about satisfaction with current treatment, with control 
of HIV infection and with side effects of treatment. It also asks about the extent to which treatment 
is demanding and flexible, satisfaction with understanding HIV infection, with the extent to which 
treatment fits into life style and satisfaction to continue present treatment. It also asks if a patient 
would recommend their treatment to someone else. Items are scored on a seven-point scale, ranging 
from “very satisfied” to “very dissatisfied”, “very convenient” to “very inconvenient”, and from “yes, I 
would definitely recommend the treatment” to “no, would definitely not recommend the treatment”.

To measure QoL we used the Medical Outcome Study HIV (MOS-HIV) Health Survey. This questionnaire 
contains 10 subscales: physical functioning, pain, role functioning, social functioning, health 
perceptions, mental health, health distress, overall quality of life, cognitive functioning, and energy/
vitality. All subscales range from 0-100 with higher scores indicating better QoL [12]. 

Statistical analyses
We compared characteristics at randomization between both study groups using Student t-tests, 
Mann-Whitney U tests, and Chi-squared tests for continuous variables with a normal distribution, for 
continuous variables with a nonnormal distribution and for categorical variables, respectively. 

We used repeated-measures linear mixed models to test for differences between the two study groups 
in treatment satisfaction and QoL over time. Model results were summarized by the estimated mean 
values. We used generalized estimating equations to investigate the difference between the 2 groups in 

treatment adherence over time. Model results were summarized by odds ratios (OR) and 95% confidence 
intervals (CI). 

Both linear mixed models and generalized estimating equation use all the available data, without 
excluding patients with missing observations. Both methods use maximum likelihood estimation for 

estimating missing data based on available data. 

We conducted a sensitivity analysis to examine how our substantive results depend on the way we 

handled missing data. First, we conducted a complete cases analysis. Second, we repeated the analysis 
using last observation carried forward (LOCF) as imputation methods. 
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Two-sided P values <0.05 were considered to indicate statistical significance. Data were analyzed using 
SPSS version 19 (SPSS Inc., Chicago, IL, USA)

RESULTS

Of the 207 patients participating in the FREE study who were enrolled in the induction phase with 
CBV/LPV/r, 120 patients were randomized to either continuation of the induction regimen (n=59) or 
a switch to TZV (n=61). A total of 95 of these patients (79%) completed at least one questionnaire of 
whom 53 patients were allocated to the TZV group (87%) and 42 to the CBV/LPV/r group (71%). These 
patients were included in the present study on treatment satisfaction, treatment adherence and QoL.

There were no statistically significant differences between patients who completed at least one 
questionnaire and those who completed no questionnaires in gender, race, CD4+ T-cell count and 
plasma HIV RNA concentration at the start of the induction therapy and at randomization. Patients 
who completed questionnaires were, however, slightly older (mean age 43 years) than patients who 
did not complete questionnaires (mean age 37 years) (P=0.01). The characteristics at randomization of 
patients in the two study groups who completed questionnaires are shown in Table 1.

A total of 65 patients completed a questionnaire at randomization (CBV/LPV/r: n=22, TZV: n=43), 
53 patients completed a questionnaire at week 24 (CBV/LPV/r: n= 23, TZV: n=30), 41 patients completed 
a questionnaire at week 48 (CBV/LPV/r: n=19, TZV: n=22) and 39 patients completed a questionnaire at 
week 72 (CBV/LPV/r: n=19, TZV: n=20).

Table 1. Characteristics at randomization

LPV/r n=42 TZV n=53 P value

% males 83 81 0.50

% Caucasian race 82 76 0.61

Age, mean (SD) 43 (10) 44 (11) 0.51

CD4 count at start induction, median (IQR) 220 (145-300) 180 (90-248) 0.03

CD4 count at randomization, median (IQR) 387 (280-490) 300 (195-396) 0.09

HIV-1 RNA log10 copies/ml at start induction, mean 
(IQR)

5.00 (4.78-5.31) 5.00 (4.70-5.25) 0.63

IQR=interquartile range; LPV/r=lopinavir/ritonavir; SD=standard deviation; TZV=zidovudine/lamivudine/abacavir.

Overall, 17% of the patients reported forgetting to take their medicines sometimes, 23% reported 

being careless sometimes when taking medicines, and none of the patients reported stopping taking 
medicines when they were feeling worse. A total of 16% reported having skipped medicines at least 
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once during the past week, 5% reported skipping medicines during the last weekend and 1% reported 
not taking medicines on more than two days within the past three months. Patients in the CBV/LPV/r 
group were significantly more likely to report skipping medication in the last week (OR: 1.81; 95% CI: 
1.04 to 3.14; P=0.035) and to report not taking medicines in the last weekend (OR: 2.87; 95% CI: 1.13 to 
7.29; P=0.027).

Patients in the TZV group found their present treatment more convenient (mean score 5.6 versus 5.1; 
P=0.004), tended to be more satisfied with the side effects of treatment (mean score 5.4 versus 4.9; 
P=0.091) (Figure 1A) and tended to be more satisfied to continue with their present treatment (mean 
score 5.6 versus 5.1; P=0.056) (Figure 1B) than patients in the CBV/LPV/r group. 

Figure 1. Treatment satisfaction. CBV/LPV/r=zidovudine/lamivudine and lopinavir/ritonavir; TZV= 
zidovudine/lamivudine/abacavir.

Patients in the TZV group had a significantly better QoL with respect to role functioning than patients 
in the CBV/LPV/r group over follow-up (mean score 91 versus 80; P=0.013).

Overall, the results from our sensitivity analyses were in the same direction as those from our primary 
analysis and generally in favor of the TZV group. Using complete cases analysis, we observed no 
significant differences between the two study groups in terms of treatment adherence and the same 
differences between the two study groups with respect to treatment satisfaction, and found patients 
in the TZV group to be significantly more inclined to recommend their treatment to someone else 

(mean score 5.8 versus 5.0 for the CBV/LPV/r group; P=0.042). The complete cases analysis also yielded 
similar results with respect to QoL as the primary analysis. 

The analysis using LOCF as imputation method yielded similar results with respect to treatment 
adherence and treatment satisfaction as our primary analysis, with two exceptions. First, we found no 
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difference between both groups in satisfaction with side effects. Secondly, patients in the TZV group 
tended to be more satisfied with the extent to which treatment fits in with their lifestyle (mean score 
4.9 versus 4.6 for the CBV/LPV/r group; P=0.088). However, using LOCF as imputation method, we 
observed the same difference between the two groups in QoL as in our primary analysis, i.e., in role 
functioning. Additionally, we observed a better QoL in the TZV group with respect to energy/fatigue 
(mean score 66 versus 61; P=0.021), but a lower QoL with respect to social functioning (mean score 81 
versus 87; P=0.032) than patients in the CBV/LPV/r group. 

DISCUSSION

In this randomized clinical trial, simplification of therapy to a fixed-dose single-class regimen resulted 
in higher treatment satisfaction, better adherence and better QoL than continuing a ritonavir-boosted 
protease inhibitor (PI)-based regimen among patients with suppressed HIV-1 RNA. 

To date, randomized studies investigating advantages of simplified regimens in terms of treatment 
satisfaction, adherence and QoL are scarce. We believe that the present study provides a proof of 
principle that simplifying regimens in terms of pill burden, dietary requirements and potential side 
effects can lead to more favourable patient reported outcomes. 

Our finding that a simplified regimen consisting of TZV resulted in better adherence than a standard 
PI- or NNRTI based regimen is consistent with two previous randomized studies (13, 14). Our finding 
that a simplified regimen consisting of TZV resulted in better adherence and in higher treatment 
satisfaction is consistent with one nonrandomized switch study [15]. Clearly, advantages of simplified 
regimens in terms of treatment satisfaction, adherence and QoL should be weighed against treatment 
efficacy and the choice for simplified regimens should be individualized.

Our study has several limitations. It had a relatively small sample size. Also, a considerable number 

of patients did not complete the questionnaire on treatment satisfaction, adherence and QoL on 
one or more occasions. Moreover, patients enrolled in the CBV/LPV/r group more often missed the 
baseline measurement at randomization than did patients in the TZV group. We can only speculate 
why patients in the CBV/LPV/r group more often missed the baseline measurement. Possibly, patients 

themselves or the persons responsible for handing over the questionnaire to the patient perceived it to 
be more relevant in the TZV group. At randomization, patients in the TZV group had a change in their 
treatment regimen whereas patients in the CBV/LPV/r group just continued their prescribed regimen. 

Patients who did complete questionnaires were on average 5 years older than patients who did not. 

Otherwise, we found no differences in demographic or clinical characteristics between patients who 
did and did not complete questionnaires.
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Because of the relatively high number of missing questionnaires, we performed a sensitivity analysis 
to determine whether the use of  different methods for handling missing observations would lead 
to different results from our primary analysis. The results of both our primary analysis and our 
sensitivity analysis were in the same direction and yielded evidence in favor of the simplified regimen. 
Nevertheless, we cannot rule out the possibility that the missing observations may have biased our 
results and caused an overestimation of the beneficial effect of the simplified regimen.
Another limitation is that we used a self-report measure of adherence, which is known to overestimate 
adherence. Because such possible overestimation was probably present in both study arms, we doubt 
whether this has influenced the comparison of adherence between the treatment arms. 

Conclusions
In this randomized controlled trial, simplification of therapy to fixed-dose TZV among patients with 
suppressed HIV RNA was perceived to be more convenient, and resulted in improved adherence and 
better role functioning than continuing treatment with CBV/LPV/r.

Although TZV is not a treatment of choice these days, this study provides a proof of concept to show 
that simplification enhances treatment satisfaction, adherence and QoL. Increasing availability of 
single-tablet combination cART regimens is a major advance, but food restrictions may still hamper 
optimal adherence. With expected treatment durations of over 30 years, convenience and treatment 
adherence will be of major importance to maintain patients on cART in the long term. As patients live 
different lives, individualization of therapy remains of the utmost importance.

Financial Support
The FREE study was supported by an unrestricted grant from GlaxoSmithKline.
 



Processed on: 10-4-2017Processed on: 10-4-2017Processed on: 10-4-2017Processed on: 10-4-2017

509405-L-bw-sprenger509405-L-bw-sprenger509405-L-bw-sprenger509405-L-bw-sprenger

73

Benefits of simplified cART

5

REFERENCES

1. Stone VE, Jordan J, Tolson J, Miller R, Pilon T. Perspectives on adherence and simplicity for HIV-ifected patients on 
antiretroviral therapy: Self-report of the relative importance of multiple attributes of highly active antiretroviral 
therapy (HAART) regimens in predicitng adherence. Journal of Acquired Immune Deficiency Syndrom. 2003;36:808-
16.

2. Boyle BA, Jayaweera D, Witt MD J, Grimm K, Maa JF, DW S. Randomization to once-daily stavudine extended 
release/lamivudine/efavirenz versus more frequent regimen improves adherence while maintaining viral 
suppression. HIV Clinical Trials. 2008;9:164-76.

3. Maitland D, Jackson A, Osorio J, Mandalia S, Gazzard BG, GJ M. Switchig from twice-daily abacavir and lamivudie 
to the once-daily fixed-dose combination tablet of abacavir and lamivudine improves patient adherence and 
satisfaction with therapy. HIV Medicine. 2008;9:667-72.

4. Parienti JJ, Bangsberg DR, Verdon R, Gardner EM. Better adherence with once-daily antiretroviral regimens: a 
meta-analysis. Clinical Infectious Diseases. 2009;48:484-8.

5. Wright D, Rodriquez A, Godofsky E, Walmsley S, Labriola-Tompkis E, Donatacci L, et al. Efficacy and safety of 
48-weeks of effurvirtide 180 mg once-daily versus 90 mg twice-daily dosing in HIV-infected patients. HIV Clnical 
Trials. 2008;9:73-82.

6. Zajenverg R, Podsadecki T, Badal-Faesen S, J A-V, Gathe J, H M, et al. Similar safety and efficacy of once- and twice-
daily lopinavir/ritonavir tablets in treatment-experienced HIV-1 infectde subjects at 48 weeks. JAIDS. 2010;54:143-
51.

7. Airoldi M, Zaccarelli M, Bisi L, Bini T, Antinori A, Mussini C, et al. One-pill once-a-day HAART: a simplification 
strategy that improves adherence and quality of life of HIV-infected subjects. Dovepress: Patient Preference and 
Adherence. 2010;4:115-25.

8. Gianotti N GL, Bocchiola B, Cahua T, Panzini P, Zandona D, Salpietro S, Maillard M, Danise A, Pazzi A, Lazzarin A, 
Castagna A. Number of daily pills, dosing schedule, self-reported adherence and health status in 2010: a large 
cross-sectional study of HIV-infected patients on antiretroviral therapy. HIV Medicine. 2013;14:153-60.

9. Sprenger HG LN, Mulder PGH, Ten Napel CHH, Vriesendorp R, Hoepelman AIM, Legrand JC, Koopmans PP, van 
Kasteren MEE, Bravenboer B, ten Kate RW, Groeneveld PHP, van der Werj TS, Gisolf EH, Richter C. Abacavir/
Lamivudine/Zidovudine maintenance after standard induction in antiretroviral therapy-naive patients: FREE 
randomized trial interim results. Aids Patient Care and STDs. 2010;24(6):361-6.

10. Knobel H, Alonso J, Casado JM, Carmona A, Juega J, A O. Validation of a simplified medication adherence 
questionnaire in a large cohort of HIV-infected patients: the GEEMA study. AIDS. 2002:605-13.

11. Woodcock A, C B. Validation of the HIV treatment satisfaction Questionnaire (HIVTSQ). Quality of Life Research. 
2001(10):517-31.

12. Revicki DA, Sorensen S, Wu AW. Reliability and validity of physical and mental health summary scores from the 
Medical Outcome Study HIV Health Survey. Medical Care. 1998;36:126-37.

13. Katlama C, Fenske S, Gazzard B, Lazzarin A, Clumeck N, Mallolas J, et al. TRIZAL study: switching from successful 
HAART to Trizivir (abacavir-lamivudine-zidovudine combination tablet): 48 weeks efficacy, safety and adherence 
results. HIV Medicine. 2003;4(2):79-86.

14. Markowitz M, Hill-Zabala C, Lang J, DeJesus E, Liao Q, Lanier ER, et al. Induction with abacavir/lamivudine/
zidovudine plus efavirenz for 48 weeks followed by 48-week maintenance with abacavir/lamivudine/zidovudine 
alone in antiretroviral-naive HIV-1-infected patients. Journal of Acquired Immune Deficiency Syndrom. 2005;39(3):257-
64.

15. Clotet B, Carmena J, Pulido F, Luque I, F; R-A, Members. CCS. Adherence, quality of life, and general satisfaction 
with co-formulated zidovudine, lamivudine, and abacavir on antiretroviral-experienced patients. HIV Clinical 
Trials. 2004;5(1):33-9.



Processed on: 10-4-2017Processed on: 10-4-2017Processed on: 10-4-2017Processed on: 10-4-2017

509405-L-bw-sprenger509405-L-bw-sprenger509405-L-bw-sprenger509405-L-bw-sprenger


