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Persistencia entre las estrategias terapéuticas  
single-tablet y less drug en pacientes VIH+  
previamente tratados

Resumen
Objetivos: Analizar y comparar la persistencia entre las estra-
tegias basadas en Single-Tablet Regimen (STR) y Less Drug 
Regimen (LDR) en pacientes VIH+. El objetivo secundario del 
estudio fue determinar factores predictores de persistencia.
Material y métodos: Estudio observacional retrospectivo que 
incluyó los siguientes criterios: pacientes VIH+ con tratamiento 
antirretroviral (TAR) con un régimen basado en STR o LDR. Se 
recogieron variables demográficas, factores de riesgo de ad-
quisición, consumo de drogas, presencia de algún trastorno 
psiquiátrico y coinfección por el virus de la hepatitis B o C. Para 
comparar la persistencia entre ambas estrategias se realizó un 
análisis de supervivencia de Kaplan-Meir y se aplicó el método 
de log-rank. Se realizó un análisis de regresión de Cox para 
identificar los factores predictores de persistencia.
Resultados: Se incluyeron 244 pacientes, 176 con STR y 68 con 
LDR. El 34,1% (n = 60) de los pacientes que recibieron un ré-
gimen STR abandonaron y en el LDR el 19,1% (n = 13). Los 
efectos adversos fueron la principal causa de abandono del 
tratamiento en los pacientes que recibieron STR y el fallo vi-
rológico en el régimen LDR. La persistencia de las estrategias 
STR y LDR fue similar, no encontrándose diferencias estadísti-
camente significativas entre ambas. El consumo de drogas fue 
el único factor predictivo asociado con una menor persistencia 
(HR = 2,59; p = 0,005).

Abstract
Background: Decreased antiretroviral therapy persistence is 
associated with increased rates of virologic failure, develop-
ment of antiretroviral resistance, and increased morbidity and 
mortality. Different therapeutic strategies, such as single-tablet 
regimens (STR) and less-drug regimens (LDR), have been de-
veloped in order to simplify antiretroviral therapy (ART) and 
increase persistence.
Objectives: The primary objective was to compare antiretro-
viral persistence among patients receiving STRs and patients 
receiving LDRs. A secondary objective was to identify factors 
associated with non-persistence.
Methods: This was a retrospective study that included treat-
ment-experienced HIV-infected patients who received ART 
based on STR or LDR. Baseline patient characteristics collec-
ted included demographic information, HIV risk transmission, 
substance abuse during the therapy, presence of psychiatric di-
sorder and hepatitis B or C virus infection. Kaplan-Meier analy-
sis and Log rank was utilized to compare persistence to STR 
and LDR. To identify independent predictors of non-persistence 
we developed a multivariate Cox regression analysis.
Results: A total of 244 patients were included, 176 with STR 
and 68 with LDR. 60 (34.1%) patients discontinued in the 
STR group and 13 (19.1%) in the LDR group. The Cox re-
gression model showed that the only variable associated 
with higher risk of non-persistence was the substance abuse 
(HR = 2.59; p = 0.005). Adverse events were the main reason 
for ART discontinuation in the STR group and virologic failure 
in the LDR group.
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Contribution to the current scientific 
evidence

This study shows a finding that has not been pre-
viously studied in treatment-experienced HIV-infected 
patients. We find that persistence to single-tablet regi-
men and less-drug regimen is similar among treatment 
experienced HIV-infected patients. Decreased persisten-
ce for HIV treatment is associated with higher rates of 
virologic failure, development of antiretroviral resistance, 
and increased morbidity and mortality. Different factors 
have been associated with lower persistence to antiretro-
viral treatment (ART), among them, regimen complexity. 
In recent years, the emergence of single-tablet regimen 
(STR) and less-drug regimen (LDR) have let reduce pill 
burden and improve quality of life. To date, persistence 
to these types of simplification strategies has not been 
compared. Also, most of studies have determined persis-
tence to ART in naïve patients. In our study, we focused 
in treatment experienced HIV-infected patients because 
LDRs have been associated with a higher frequency of 
blips and most of clinical guidelines recommend the use 
of this strategy in patients who have achieved viral su-
ppression on an initial combination ART. Therefore, we 
find that persistence to these strategies is similar, in spite 
of the fact that LDRs have been associated with higher 
rates of virologic failure.

Introduction

The introduction of highly active combination antire-
troviral therapy for HIV-infected individuals has greatly 
reduced human immunodeficiency virus (HIV)–related 
morbidity and mortality. The standard antiretroviral the-
rapy (ART) for treatment-naïve patients is a combination 
of three or four drugs: two nucleoside reverse trans-
criptase inhibitors (NRTIs) plus a third drug: a protease 
inhibitor (PI) pharmacokinetically enhanced(boosted) by 
ritonavir, non-nucleoside reverse transcriptase inhibitor 
(NNRTI) or integrase strand transfer inhibitor1.These 
combinations have proven to be highly effective in both 
clinical trials and in clinical practice for treatment-naï-
ve and treatment-experienced patients. However, early 
ART regimens was often complicated and had high pill 
burdens, complex dosing schedules and numerous poor 
side effects effect profiles. However, in 2000, single ta-

Conclusions: Persistence to STR and LDR seems to be similar 
in pretreated HIV-infected patients. Drug abuse was the only 
factor identified with a higher risk of non-persistence.

KEYWORDS
HIV; Medication persistence; Antiretroviral therapy

Farm Hosp. 2016;40(4):272-278

Conclusiones: La persistencia entre los regímenes STR y LDR fue 
similar, no detectándose diferencias significativas entre ambos. 
El consumo de drogas fue el único factor independiente asocia-
do con una menor persistencia del tratamiento antirretroviral.
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blet regimen (STR) became available with the emergence 
of abacavir, lamivudine and zidovudine (ABC/3TC/ZDV) 
twice2. Subsequently, other STRs have been marketed, 
such as efavirenz/emtricitabine/tenofovir (EFV/FTC/TDF), 
rilpivirine/emtricitabine/tenofovir (RPV/3TC/TDF), dolute-
gravir/abacavir/lamivudine (DTG/ABC/3TC) and cobicis-
tat/emtricitabine/tenofovir/elvitegravir (COBI/FTC/TDF/
EVG).

The main objectives of therapy simplification are to 
reduce pill burden, improve quality of life, improve me-
dication adherence, minimize short and long term toxi-
cities, reduce the risk of virologic failure, preserve future 
treatment options and reduce the frequency of disease 
progression2.

Another possibility to simplify ART are NRTI-sparing re-
gimens. Nucleoside reverse transcriptase inhibitor-based 
regimens have been associated with long-term toxicities, 
like lipodystrophy, mitochondrial toxicity, bone disorders, 
renal function impairment and increased cardiovascu-
lar risk3-6. Monotherapy with ritonavir-boosted PI (PI/r) 
can be a strategy for maintenance therapy due to their 
high potency and higher genetic barrier that leads to 
lessdrug resistance and possibility for once daily dosing. 
However, this type of regimen has been associated with 
a more frequent increases in HIV viral load compared 
to regimens consisting of two NRTIs plus PI/r. Therefore, 
clinical guidelines recommend the use of this strategy 
in patients who have achieved viral suppression on an 
initial combination ART1,7. Fortunately, the emergence of 
new classes of antiretroviral drugs has enabled the eva-
luation of potentially safer and more effective regimens. 
Promising antiretroviral regimens include combinations 
of lamivudine plus PI/r to prevent adverse events caused 
by NRTI. These combinations based on monotherapy or 
dual therapy with a PI/r have been called less-drug regi-
mens (LDR).

Treatment regimen characteristics including efficacy, 
tolerability profile and regimen complexity have been 
associated with lower adherence and shorter persisten-
ce8-9. Adherence and persistence are often used inter-
changeably and can lead to incorrect conclusions. Ad-
herence measure the extent to which a patient acts in 
accordance with a prescribed regimen within a given 
time period whereas medication persistence is defined 
as the “the duration of time from initiation to discon-
tinuation of therapy”. Decreased persistence for HIV 
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treatment, or shorter duration on therapy, is associated 
with increased rates of virologic failure, development of 
antiretroviral resistance, and increased morbidity and 
mortality10.

Few studies have evaluated persistence to ART, and 
most of them have been focused on treatment-naï-
ve patients. New strategies of simplification should be 
analyzed in real world settings. Persistence to LDR and 
STR in treatment-experienced HIV-infected patients has 
not been compared. Therefore, the main objective of 
this study is to analyze and compare persistence among 
patients receiving LDRs or STRs. A secondary objective is 
to identify other factors associated with ART persistence.

Material and methods

Study population and data collection

We conducted a post-licensing, retrospective, sin-
gle-center study that included HIV-infected outpa-
tients who attended the pharmaceutical care office 
of a hospital pharmacy service between January 2007 
and June 2014. Eligible participants had to be 18 years 
of age or older, treatment experienced, and receiving 
treatment with a STR or LDR. STRs included EFV/FTC/
TDF or RPV/FTC/TDF in a fixed dose administered on-
ce-daily. LDRs consisted of monotherapy with a PI/r or 
dual dual therapy with a PI/r plus one other drug. Pa-
tients treated with LDR had to have HIV indetectable 
viral load with the previous regimen for at least the 
past six months.

Patients who started treatment with EFV/FTC/TDF and 
switched to RPV /FTC/TDF were considered persistent to 
STR strategy, except patients who discontinued for treat-
ment failure. In the same way, patients who switch to 
another PI were considered persistent to LDR strategy, 
provided that the change was not due to virological fai-
lure. Baseline population characteristics collected inclu-
ded socio-demographic information, including date of 
birth and gender, HIV risk factors and substance abuse 
while on ART. We also collected presence of certain co-
morbidities such as psychiatric disorders and hepatitis C 
and/or B virus infection.

All data were retrospectively obtained from medical la-
boratory and microbiology records, and review of the me-
dical history of each patient. The study conformed to the 
tenets of the declaration of Helsinki. Informed consent was 
not obtained due to theretrospective design of the study.

Outcome measures

The primary end point was the persistence to treatment, 
defined as the time from starting of ART to treatment dis-
continuation or change based on prescriptions. We consi-
dered a permissible gap of more than seven days11. Patients 
who changed to another different strategy were conside-
red as non-persistent. We compared persistence associa-
ted with STRs and LDRs. Reasons for regimen change or 
interruption were collected and were classified as adverse 
events (AEs), virologic failure, physician decision, patient 
wish and others. We also analyzed the influence of pa-
tient-level characteristics on ARTpersistence.

Statistical analysis

Descriptive analysis of baseline variables was carried out 
using frequency distributions or median and interquar-
tile ranges (IQR). Differences in baseline characteristics 
of patients according to type of regimen were determi-
ned by univariate logistic regression. Kaplan-Meir curves 
were plotted according to type of regimen and baseline 
population characteristics. Log-rank tests were used to 
compare differences in ART persistence between groups.
Multivariate Cox (proportional hazards) regression analy-
sis was utilized in order to identify independent predictors 
of persistence to ART. Data analysis was performed using 
the Statistical Package for the Social Science (SPSS) ver-
sion 20.0 for Windows (IBM Corp., Armonk, NY).

Results

Baseline characteristics

A total of 244 patients were included in the study. 
Median time of follow-up was 25 months (IQR: 10-54 
months). Baseline characteristics stratified by the type of 
regimen are shown in table 1. The age was 48 years 

Table 1. Baseline characteristics of the study population according to type of regimen

STR group n = 176 LDR group n = 68 p-value

Gender Men n(%) 139 (79.0) 53 (77.9) 0.859

Age > 50 years 66 (37.5) 26 (38.2) 0.227

HIV risk factor: Injection Drug Use 100 (56.8) 33 (48.5) 0.244

Drug abuse 19 (10.8) 3 (4.4) 0.119

HBV co-infection 2 (1.1) 4 (5.9) 0.053

HCV co-infection 76 (43.2) 35 (51.5) 0.244

Psychiatric disorder 16 (9.1) 11 (16.2) 0.114

IDU, injection drug users; HBV, hepatitis B virus; HCV, hepatitis C virus.
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(IQR 44.0-52.7) in overall population, and STR and 
LDR group. Most of patients enrolled were older than 
50 years old. The rate of HCV coinfection was high in 
both groups. On the contrary, a low proportion of pa-
tients had a psychiatric disorder. Drug abuse was slightly 
more frequent in the STR group statistically significant 
differences between both treatment groups according 
to age, gender, HCV or HBV coinfection, HIV risk trans-
mission, drug abuse or presence of psychiatric disorder.

The most common STR and LDR were EFV/FTC/TDF 
and PI/r, respectively (Table 2a and 2b).

Persistence to ART

During the follow-up period, 60 patients (34.1%) and 
13 patients (19.1%) discontinued ART treatment in the 
STR group and LDR group, respectively. Median time to 
was not reached in any of the treatment groups. The 
proportion of patients persistent to STR and LDR at one 
year of follow-up was 73% and 84%, respectively. se-
cond year 65% and 74% and 62% and 74%.

Results of Kaplan-Meier analysis stratified by type of re-
gimen and baseline population characteristics are shown 
in figure 1. o statistically significant differences in ART per-
sistence according to type of regimen, gender, presence 
of HCV or HBV co-infection or psychiatric disorder. On the 
contrary, having injection drug use as an HIV risk factor 

and active substance abuse while on ART were indepen-
dently associated with lower persistence to ART.

Overall, the Cox regression model for this outcome 
(adjusted by gender, age, type of regimen, HIV risk fac-
tor, substance abuse and HCV co-infection) showed that 
the only patient-level variable associated withahigher 
risk of ART non-persistence was substance abuse during 
treatment with ART (Table 3).

Reasons for ART discontinuation

Reasons for ART discontinuation in patients treated 
with STRs and LDRs are shown in Table 3. AEs were the 
main reason for ART discontinuation in the STR group 
whereas virologic failure was the main reason for ART 
discontinuation in the LDR group. Another important re-
ason for change or interruption of ART in the STR group 
was patient wish; this finding was not observed in the 
LDR group.

On the other hand, fifty four patients switched EFV/
FTC/TDF to RPV /FTC/TDF. AE were the main reason 
(75.86% of patients) and the rest of patients were be-
cause of a physician decision.

Discussion

Results of this study show similar persistence to STR 
and LDRs in a real-setting cohort. Treatment characteris-
tics have been identified as one of the key factors that 
contribute to persistence to ART12-15. Dosing frequency 

Table 2a. Specific regimen in STR group

EFV/FTC/TDF
n (%)

RPV/FTC/TDF
n (%)

144 (81.8) 32 (18.2)

EFV/FTC/TDF, efavirenz/emtricitabine/tenofovir; RPV/FTC/TDF,  
rilpivirine/emtricitabine/tenofovir

Table 2b. Specific regimen in LDR group

PI/r n  
(%)

PI/r + MVC 
n (%)

PI/r + ETV n 
(%)

PI/r + 3TC n 
(%)

43 (63.2) 17 (25.0) 5 (7.4) 3 (4.4)

PI/r, ritonavir-boosted protease inhibitor; MVC, maraviroc; ETV, 
etravirine; 3TC, emtricitabine

Table 3. Reasons for treatment discontinuation

Reason for 
discontinuation

STR group
n = 60

LDR group
n = 13

AEs n(%) 28 (46.6) 2 (15.4)

Virologic failure n(%) 8 (13.3) 5 (38.5)

Physician decision n(%) 6 (10.0) 2 (15.4)

Patient wish n(%) 14 (23.0) 0

Others n(%) 4 (6.6) 4 (30.0)

STR, single-tablet regimen; LDR, less-drug regimen; AEs, adverse 
events.

Table 4. Multivariate risk of non-persistence to antiretroviral treatment

Variable Hazard ratio (CI 95% ) p-value

Gender 1.66 (0.88-3.09) 0.202

Age (≤ 50vs > 50 years) 1.54 (0.80-2.87) 0.340

Type of regimen (STR vs LDR) 0.64 (0.34-1.21) 0.172

HIV risk transmission (sexual vs IDU) 1.51 (0.81-2.80) 0.279

Substance abuse 2.59 (1.55-5.05) 0.005

HCV co-infection 1.22 (0.69-2.16) 0.494

IDU, injection drug users; HCV, hepatitis C virus.
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Figure 1.Time to persisten-
ce according to: a) Gender; 
b) Age; c) Type of regimen; 
d) Drug abuse; e) Presence 
of psychiatric disorder; f) 
Hepatitis B virus (HBV) coin-
fection; g) Hepatitis C virus 
(HCV) coinfection. P-value 
was calculated with Long-
rank test. STR (single-tablet 
regimen); LDR (less-drug 
regimen), IDU (injection 
drug users).
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and pill burden are important treatment characteris-
tics that impact ART persistence. Several studies have 
reported improved treatment persistence in HIV infec-
ted patients with regimens dosed once-daily and regi-
mens containing fewer pills10. The emergence of STRs 
has been associated greater persistence compared with 
other regimens. In the study carried out by Taneja et al16, 
persistence to EFV/FTC/TDF as a fixed-dose was higher 
compared with other EFV-based regimens and nevira-
pine-based regimens. In another studies NRTI-based re-
gimens had greater rates of persistence than PI-based 
regimens. However, this study also found that EFV/FTC/
TDF as a fixed-dose was the type of NRTI-based regimen 
associated with the longest ART persistence17.

Conversely, medication toxicity is one of the most 
common reasons for ART discontinuation13,18. First-line 
antiretroviral therapy with two NRTIs plus EFV has shown 
lower risk of discontinuation due totoxicity compared 
with two NRTIs plus ritonavir-boosted lopinavir19. The 
only PI that has showna similar toxicity profile toefavi-
renz was un boosted atazanavir20. However, when PI/r is 
administered in monotherapy, it hasalower toxicity pro-
file compared with triple therapy with two NRTIs plus a 
NNRTI21. Results from our study are consistent with avai-
lable evidence, becausetherate of discontinuation due 
toAE was higher in patients treated with a STR.

Another important cause of treatment discontinua-
tion is treatment failure. LDRs and particularly monothe-
rapy with PI/r present a greater likelihood of treatment 
failure7. For this reason, clinical guidelines do not recom-
mend monotherapy with PI/r as first line antiretroviral re-
gimen. In the same line, In our study we found a higher 
rate of virologic failure in the arm treated with a LDR 
than in those with a STR.

In our study we also determined other factors related 
to non-persitence to ART. Age did not impact ART per-
sistence. These results are consistent with those obtai-
ned in three other studies17,22-23. There is only one study 
where younger age was associated with lower persisten-
ce24. On the other hand, while female gender has been 
associated with lower persistence in some studies17,25, 
we observed similar ART persistence between men and 
women in our study.

Presence of certain comorbidities has also related 
with lower persistence to ART in some studies, such as 
HCV co-infection or psychiatric diseases. Several studies 
have reported that HCV coinfected patients were more 
likely to discontinue antiretroviral mainly due to toxicity 
[26-28]. Increased risk of ART toxicity in HCV co-infected 
patients has been observed in patients with advanced 
HCV-related hepatic disease because most ART under-
goes hepatic metabolism29. On the contrary, we did not 
find a relationship between HCV co-infection and persis-
tence to ART. Differences found in our study may be due 
to a difference in patient characteristics, because we did 
not analyze severity of liver disease of the study popula-

tion. Results with regard to presence of psychiatric disor-
der are varied9,24,30. In our study, presence of psychiatric 
disorders did not impact ART persistence; although fu-
ture studies with larger sample sizes are needed in order 
to assess the influence of pyschiatric co-morbidity on 
ARTpersistence.

Finally, substance abuse while on ART was the only 
significant predictor of ART non-persistence. Our fin-
dings are consistent with results obtained in most of 
studies. High rates of non-persistence to ART have been 
reported in a study carried out among HIV-infected drug 
users31. Also, some studies have identified substance 
abuse as an important factor associated with non-per-
sistence11,25.

Limitations

This study has several limitations. Firstly, some of limi-
tations are due to retrospective design of the study.

AEs were the main reason for discontinuation in the 
STR group. This could be because most of patients inclu-
ded in the study were treated with EFV/FTC/TDF.

Some variables such as previous antiretroviral treat-
ment, concomitant medications, or adherence to antire-
troviral treatment were not collected in the study.

On the other hand, the study population treated with 
LDR was small and as a consequence, the number of 
patients discontinued the treatment was very low. Fur-
ther studies with larger sample size are needed to prove 
that both strategies have similar persistence and deter-
mine clinical consequences of regimen discontinuation 
or change.

Conclusion

Based on our analysis persistence to STR and LDR 
seems to be similar in treatment-experiencedHIV-infec-
ted-patients on therapy. Drug use was the only factor 
identified with a higher risk of non-persistence to these 
types of strategies.
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