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ABSTRACT

Introduction: Standard therapy for HIV treat-
ment has consisted of two nucleoside analogue
reverse transcriptase inhibitors (NRTI) paired

Ramon Teira, Helena Diaz-Cuervo, and Filipa Aragao
contributed equally to this work.

Manuel Castano, Alberto Romero, Bernardino Roca,
Marta Montero, Maria José Galindo, Maria Jose Mufioz-
Sanchez, Nuria Espinosa, Joaquim Peraire, Elisa
Martinez, Belén de la Fuente, Pere Domingo, Elisabeth
Deig, Maria Dolores Merino, Paloma Geijo, Vicente
Estrada, Maria Antonia Sepulveda, Josefina Garcia, Juan
Berenguer, and Adria Curran also contributed equally to
this work.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40121-022-00630-y.

R. Teira (IX)

Service of Internal Medicine, Hospital de Sierrallana,
39300 Torrelavega, Spain

e-mail: ramon.teiral@gmail.com

H. Diaz-Cuervo
Gilead Sciences, MAOR, London, UK

F. Aragao
Maple Health Group, New York City, NY, USA

with a third agent. Use of two-drug regimens
(2DR) has been considered for selected patients
in part to avoid toxicities associated with the
use of NRTIs. This study aimed to compare the
real-world outcomes of integrase inhibitor
(INSTI)-based three-drug regimens (3DR) versus
2DR of dolutegravir (DTG) + rilpivirine (RPV)
or DTG + lamivudine (3TC).

Methods: All patients in the Spanish VACH
cohort switching to INSTI-based 3DR or a 2DR
consisting of DTG 4+ RPV or DTG + 3TC
between May 2, 2016 and May 15, 2019 were
included. Kaplan-Meier curves and Cox pro-
portional hazard models were used to assess
time to/risk of discontinuation due to treatment
failure (TF) (defined as virologic failure [VF],
immunologic failure, or disease progression)
and adverse events (AEs). Three secondary
analyses were performed: (1) in restricting the
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analysis to patients who were virologically
suppressed (HIV ~ RNA < 50 copies/mL) at
switch; (2) matched analysis (2:1, matched by
age, sex, number of previous VFs, and line of
regimen), and (3) using VF as the primary end-
point in all patients.

Results: Overall, 5047 3DR and 617 2DR
patients were analyzed. Baseline characteristics
differed between groups; 2DR patients were
older, more treatment experienced, and more
likely to be virologically suppressed at switch.
Time to discontinuation due to TF was signifi-
cantly shorter for 2DR (P = 0.002). The hazard
ratio (HR) for discontinuation due to TF on 2DR
vs 3DR was 2.33 (P = 0.003). No difference was
observed for time to discontinuation (P = 0.908)
or risk of discontinuation due to AEs (HR =
0.80; P =0.488). Results were qualitatively
similar in virologically suppressed patients,
matched analysis, and for VF.

Conclusion: In the real world, the risks of dis-
continuation due to TF and VF were more than
two times higher in patients switching to DTG-
based 2DR than INSTI-based 3DR, with no dif-
ference in discontinuation due to AEs.
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PLAIN LANGUAGE SUMMARY

People living with HIV (PLHIV) need lifelong
treatment to prevent progression to AIDS.
Standard HIV treatments use three different
drugs in combination, but these can potentially
cause unwanted side effects. Treatments using
just two drugs have been developed. These aim
to reduce side effects and treat HIV effectively.
This study included 5664 participants in Spain
who were split into two groups: 5047 partici-
pants switched from their old treatment to a
three-drug regimen (3DR), and 617 participants
switched to a two-drug regimen (2DR). The
researchers measured how long it took for the
participants to stop taking their treatment
because it was not working, or it caused too
many side effects. At the end of the study, more
than 70% of participants in either group were
still taking the same treatment. Of the 30% of
participants who stopped treatment because it
stopped working, those taking a 2DR stopped
sooner than those taking a 3DR. This difference
started to appear at about 18 months and got
bigger until the study ended, which was 3 years
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after starting treatment. Participants taking a
2DR were twice as likely to stop treatment
because it was not working than those taking a
3DR. There was no difference between the
groups for how long it took for participants to
stop their treatment because of side effects.
These results show that for some PLHIV, the
2DR stopped working sooner than 3DR, without
the benefit of fewer side effects.

Keywords: Adverse events; Effectiveness; HIV;
Time to discontinuation; Triple therapy; Two-
drug combinations; Virologic failure

Why carry out this study?

Three-drug antiretroviral regimens (3DR)
have been the standard of care since 1996,
but two-drug regimens (2DR) have been
developed to avoid short- and long-term
toxicities and reduce costs

This study compared outcomes in a large
cohort of People living with HIV (PLHIV)
who switched to integrase inhibitor-based
3DR or 2DR of dolutegravir + rilpivirine or
dolutegravir + lamivudine

What was learned from the study?

Patients who switched to the dolutegravir-
based 2DR were at greater risk of
discontinuing treatment because of
treatment failure and virologic failure
than those who switched to integrase
inhibitor-based 3DR

There was no difference between the two
groups in the risk of discontinuing
treatment because of adverse events

INTRODUCTION

HIV infection remains a major cause of mor-
bidity and mortality worldwide; in its latest

update, the World Health Organization repor-
ted 1.7 million new cases and 690,000 deaths
during 2019 [1]. Without antiretroviral therapy
(ART) most patients with HIV will show evi-
dence of disease progression within 8-10 years,
and nearly half will die within 2 years of the
onset of AIDS [2, 3]. ART completely inhibits
HIV replication, which is the absolute driver of
HIV-disease pathogenesis, thereby transforming
HIV to a chronic and manageable condition
with which affected individuals may live in
good health.

Regimens for ART evolved in the mid-years
of the past century from single-drug regimens to
three-drug regimens (3DR) since trials con-
ducted in the early 1990s showed little benefit
of two-drug regimens (2DR) compared with
single-drug regimens [4, 5]. Since 1996, the
standard of care for ART has been 3DR consist-
ing of a backbone of two nucleoside analogue
reverse-transcriptase inhibitors (NRTI) com-
bined with a third drug [6-9]. However, long-
term toxicities associated with the NRTIs teno-
fovir disoproxil fumarate (TDF) [10, 11] and
abacavir (ABC) [12], as well as cost-related fac-
tors, have led to the development and evalua-
tion of treatment options that can help people
living with HIV (PLHIV) achieve optimal long-
term health. One such option includes a variety
of 2DR.

Most earlier clinical trials with older 2DR
showed a higher incidence of virologic failure
(VF) compared with 3DR [13-17]. However,
since 2018 several randomized controlled clin-
ical trials have demonstrated non-inferiority of
2DR consisting of dolutegravir (DTG) plus
either rilpivirine (RPV) or lamivudine (3TC)
compared with 3DR in patients without prior
virological failure. The SWORD 1 and 2 trials
showed that DTG + RPV was non-inferior to a
3DR for maintenance of virologic suppression
[18]; the GEMINI1 and 2 trials showed that
DTG + 3TC was non-inferior to 3DR of DTG +
TDF/emtricitabine (FTC) in ART-naive adults
[19]; and the TANGO trial showed that switch-
ing to DTG/3TC was non-inferior to remaining
on a three- or four-drug tenofovir alafenamide
(TAF)-based regimen [20]. Based on the afore-
mentioned trials, some guidelines recommend a
2DR of DTG + 3TC as an initial treatment
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option for PLHIV meeting specific criteria and
both DTG + 3TC and DTG + RPV as recom-
mended options for PLHIV who switch regi-
mens [7, 8]. Currently, 2DR are not
recommended for rapid start, which is increas-
ingly becoming the standard of care globally.

Selection of patients for HIV clinical trials
can be stringent. The SWORD, TANGO, and
GEMINI trials excluded patients with HBV co-
infection and mutations associated with known
drug resistance to any of the major drug classes.
For example, 12% of potential enrolees in the
GEMINI trial were excluded because of evidence
of a pre-existing resistance mutation [19]. Pre-
viously treated patients in SWORD and TANGO
were stably suppressed and had no history of VF
[18, 20]. In the real-world, PLHIV may have
comorbidities, co-infections, resistance muta-
tions, and a range of viral loads and CD4
counts, which makes applying conclusions
from clinical trials to real-world settings prob-
lematic [21]. Furthermore, adherence in the real
world is often below 80% [22-24], whereas
adherence in clinical trials is often at least 95%
[25, 26]. Adherence has a direct impact on VF
[27, 28], although evidence suggests that
adherence of at least 80% to contemporary 3DR
may be sufficient to maintain viral suppression
[29, 30]. It is unknown whether this applies to
DTG-containing 2DR.

In a previous study in the Spanish VACH
cohort, we found that the risk of VF as reported
in the database by the clinician (with or without
a reason) was at least two times higher with
protease inhibitor- or DTG-based 2DR vs inte-
grase strand transfer inhibitor (INSTI)-based
3DR [31]. Furthermore, there was no difference
in discontinuations due to adverse events (AEs)
between the 2DR and 3DR groups. The current
study updates the previous VACH 2DR versus
3DR analysis to include a more recent period of
data after the availability of elvitegravir
(EVG)/cobicistat (c)/TAF/FTC in Spain, a larger
number of patients, and by focusing on the 2DR
of most clinical relevance in the current land-
scape (DTG + RPV and DTG + 3TC) [7, 8§]. It
should be noted that at the time of the analysis,
the single-tablet coformulations of those 2DR
were not available. Therefore, all patients in the
analysis on 2DR were on two-tablet regimens

and not on the single-tablet 2DR that were
subsequently approved.

METHODS

A retrospective analysis was performed using
data from the VACH cohort, a prospective
Spanish cohort of 14,833 adult PLHIV from 23
investigational centers which has been enrol-
ling patients since 1997 [32]. Patient data were
prospectively collected in a standardized elec-
tronic case record form and electronically stored
in the Aplicacion de Control Hospitalario
(AC&H™). All data were transformed into a
standardized format and collected into a central
data set. Patient data were deidentified and each
patient assigned a unique code. The study was
reviewed and approved by Ethics Review Board
of Cantabria IDIVAL. The study was performed
in accordance with the Helsinki Declaration.
Consent to the registration of their data in the
AC&H™ clinical management program and the
use of anonymous data for epidemiologic stud-
ies was given by patients who were included in
the analysis.

Patient Selection Criteria

All patients switching to INSTI-based 3DR or to
DTG + RPV or DTG + 3TC at any point
between May 2, 2016 and May 15, 2019 were
included. 2016 was chosen as the starting date
for the analysis because that was the year of the
last approval for all the regimens being consid-
ered in the analysis. Patients were excluded if
the reason for treatment switch in either the
previous regimen or the study regimen was for a
programmed interruption or intermittent
treatment, re-initiation after being lost to fol-
low-up, or for the intention of restoring wild-
type virus. Patients were also required to have a
minimum follow-up of 2 days.

Endpoints

Two primary analysis endpoints were defined:
time to discontinuation due to treatment failure
(TF; defined as clinician-assessed VF,
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immunologic failure, or disease progression)
and time to discontinuation due to AEs. Addi-
tional endpoints were the risk of discontinua-
tion due to TF or AEs. Reasons for switch or
discontinuation were captured in the AC&H
database via selections from a drop-down menu
when the clinician reported a treatment switch
or discontinuation. There was no definition for
each reason (e.g., VF, immunologic failure, dis-
ease progression, AEs, intolerance) in the data-
base. As such, VF, immunologic failure, disease
progression, and AEs were per the clinician’s
definition.

Statistical Analysis

Patients were censored at loss to follow-up,
death, or end of observation period (June 20,
2019). Baseline continuous variables were
compared by Student’s ttest and categorical
variables were compared by the y? test if all cells
had expected counts more than 5, otherwise
Fisher’s exact test was used.

To evaluate consistency of results, three sec-
ondary analyses were performed. First, patients
included were restricted to those virologically
suppressed (HIV RNA < 50 copies/mL) at the
time of regimen switch; second, patients inclu-
ded were restricted to a subsample of matched
patients who were virologically suppressed at
switch in the two groups. Matching was per-
formed as two 3DR patients for each 2DR
patient by means of age, sex, number of previ-
ous VFs, and line of regimen as matching vari-
ables. Third, analysis of the TF endpoint was
restricted to VF only.

In both primary and secondary analyses,
times to discontinuation due to TF or AEs were
estimated by Kaplan-Meier curves. Hazard
ratios (HR) for risk of discontinuations due to TF
or AEs were estimated using Cox proportional
hazard models. Cox proportional hazard models
were controlled for age, sex, viral load, CD4
counts, injection drug user (ever), HCV coin-
fection, HBV coinfection (as identified by
HBsAg in patient sera), prior AIDS diagnosis,
number of previous regimens, number of pre-
vious VFs, and years on ART.

All analyses were performed using STATA SE
Version 15 (StataCorp LLC, College Station,
TX).

RESULTS

Patient Population

In all, 5047 3DR (8617 person-years) patients
and 617 (756 person-years) 2DR patients were
included in the analysis. Most patients in the
3DR group were on either EVG/c/TAF/FTC or
DTG/ABC/3TC (Fig. 1a). The majority (67.9%)
of the patients in the 2DR group were on
DTG + 3TC (Fig. 1a). Baseline characteristics
differed between groups (Table 1); patients on
2DR were older, had a longer duration of ART,
had a higher number of previous regimens and
of prior VF, and were more likely to be viro-
logically suppressed at switch.

In the population of virologically suppressed
patients at regimen switch, 3996 3DR
(7059 person-years) and 554 (681 person-years)
2DR patients were analyzed. The regimen dis-
tribution in the virologically suppressed popu-
lation was similar to the full analysis population
(Fig. 1b). Similar differences in baseline charac-
teristics between the 3DR and 2DR patients
were observed in the virologically suppressed.

In the matched population, 934 (1638 per-
son-years) 3DR and 467 (575 person-years) 2DR
virologically suppressed patients were included
in the analysis. The regimen distribution was
similar to the full analysis population and the
unmatched virologically suppressed population
(Fig. 1c). Patients on 2DR had a shorter duration
on ART, and a lower proportion were HBV
infected (Table 1).

Outcomes in the Full Analysis Population
(Primary Analysis)

The majority of patients in both the 2DR
(77.5%) and 3DR (72.3%) groups were still on
treatment at the end of the study period. The
main reason for discontinuation was treatment
switch in both the 2DR (16.0%) and 3DR
(19.5%) groups (Supplementary Material
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(a) Three-Drug Regimen Two-Drug Regimen
n=5,047 n=617
DTG+3TC/ABC _ RAL+3TC/ABC _RAL+F/TDF

1.4%

_2.9% 2.6%
Y. EVG/c/TDF/FTC
1.5%

DTG+RPV
32.1%

DTG/ABC/3TC

EVG/c/TAF/FTC
/el TAF/ 40.0%

51.5% DTG+3TC

67.9%

(b) Three-Drug Regimen Two-Drug Regimen
n=3,996 =554
DTG+3TC/ABC RAL+3TC/ABC _ RAL+F/TDF
1.5%

_3.4% 2.8%
-~ EVG/c/TDF/FTC

1.5%
DTG+RPV
27.6%
DTG/ABC/3TC
EVG/c/TAF/FTC 38.4%
52.4%
DTG+3TC
72.4%
(C) Three-Drug Regimen Two-Drug Regimen
n=934 n=467
DTG+3TC/ABC _ RAL+3TC/ABC
1.6% 48% RAL+F/TDF
2.8%
EVG/c/TDF/FTC

1.6%
DTG+RPV
27.0%

EVG/c/TAF/FTC
48.8%

DTG/ABC/3TC
40.4% DTG+3TC

73.0%
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«Fig. 1 Regimen distribution of three-drug regimens and
two-drug regimens in a the total analysis population, b the
virologically suppressed at switch subgroup population, and
¢ the matched virologically suppressed at switch subgroup
population. 37°C lamivudine, ABC abacavir, ¢ cobicistat,
DTG dolutegravir, EVG elvitegravir, FTC emtricitabine,
TAF tenofovir alafenamide, TDF tenofovir disoproxil
fumarate, RAL raltegravir, RPV rilpivirine

Fig. S1). The most common reason for switching
was TF (18.2%) in the 2DR group and simplifi-
cation (22.5%) in the 3DR group (Supplemen-
tary Material Table S1). Of those who switched,
the proportion of patients who switched treat-
ments due to VF was numerically higher in the
2DR (11.1%) versus the 3DR (5.8%) group
(Supplementary Material Table S1). Treatment
switch due to VF was 1.8% in the entire 2DR
cohort and 1.1% in the entire 3DR cohort
(Supplementary Material Table S1).

Time to discontinuation due to TF was sig-
nificantly shorter for 2DR versus 3DR
(P =0.002; Fig.2a), whereas there was no sig-
nificant difference for time to discontinuation
due to AEs (P =0.908; Fig. 2b). After we con-
trolled for demographic and clinical character-
istics, the risk of discontinuation due to TF was
2.3 times higher on 2DR versus 3DR (HR = 2.33;
P =0.003; Table2), and no difference was
observed for discontinuations due to AEs
(HR = 0.80; P = 0.488).

Outcomes in the Virologically Suppressed
at Switch Population

In the secondary analysis of virologically sup-
pressed patients at regimen switch, time to dis-
continuation due to TF was significantly shorter
for 2DR versus 3DR (P = 0.001; Fig. 3a), whereas
there was no significant difference for time to
discontinuation due to AEs (P = 0.961; Fig. 3b).
As in the full analysis population, after we
controlled for demographic and clinical char-
acteristics, the risk of discontinuation due to TF
was 2.3 times higher on 2DR versus 3DR (HR =
2.28; P=0.011; Table2). No difference
between 2DR and 3DR was observed for risk of

discontinuations due to AEs

P =0.575).

(HR = 0.82;

Outcomes in the Matched Virologically
Suppressed at Switch Population

In the secondary analysis of matched virologi-
cally suppressed patients, time to discontinua-
tion due to TF was significantly shorter for 2DR
versus 3DR (P = 0.003; Fig. 4a). There was no
significant difference for time to discontinua-
tion due to AEs (P = 0.699; Fig. 4b). The risk of
discontinuation due to TF was 3.0 times higher
on 2DR versus 3DR (HR =3.00; P=0.017;
Table 2). No difference between 2DR and 3DR
was observed for risk of discontinuations due to
AFEs (HR = 0.85; P = 0.736).

Secondary Analysis of VF as Endpoint

In the full analysis population, time to discon-
tinuation due to VF was significantly shorter for
2DR versus 3DR (P = 0.037; Fig. 5a) and risk of
discontinuations due to VF was 2.2 times higher
on 2DR versus 3DR (HR =2.24; P =0.024;
Table 2). The times to discontinuation due to
VF in the virologically suppressed and matched
populations were similar to those in the full
analysis population (Figs. 5b, ¢). The risks of
discontinuations due to VF in the virologically
suppressed and matched populations were
approximately two times higher on 2DR versus
3DR, but the differences were not statistically
significant (Table 2).

DISCUSSION

In this retrospective analysis of a large Spanish
cohort of PLHIV, the time to discontinuation
due to TF, and more specifically due to VF, was
significantly shorter in patients switching to
DTG + RPV and DTG + 3TC versus INSTI-based
3DR. The risk of discontinuation due to TF or VF
with 2DR was approximately twofold higher
compared with 3DR. There was no significant
difference between time to or risk of discontin-
uation due to AEs between the 2DR and 3DR
groups. The same general results were
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Fig. 2 Time to discontinuation due to a treatment failure

and b adverse events in the total analysis population

maintained when restricting the analysis to an
unmatched and matched population of patients
who were virologically suppressed at the time of
switch. These data confirm the results from the
initial analysis that demonstrated a shorter time
to discontinuation and higher risk of discon-
tinuation due to VF with 2DR than 3DR without
a difference in discontinuation due to AEs [31].
Thus, there is a higher risk of TF with 2DR than
3DR, with no benefit from a safety or tolerabil-
ity standpoint in the context of the limited
study period. Long-term safety and tolerability
benefits of a NRTI-sparing 2DR may be possible.

Evidence regarding differences in VF
between 2DR and 3DR in a real-world setting is
mixed. Consistent with the results in this anal-
ysis, one real-world observational study of over
250 French and Italian PLHIV found that
among those with VF, the time to VF was almost
2 years shorter for 2DR versus 3DR [33]. A

Table 2 Risk of discontinuation due to treatment failure
(TF), adverse events (AEs), or virologic failure (VF) in
patients switched to two-drug regimens (2DR) or three-
drug regimens (3DR)

Analysis population aHR* (95% CI) P value

Total analysis population: 2DR vs 3DR

Discontinuation due to 233 13,41 0.003
TF
Discontinuation due to 080 04,15 0.488
AEs

Discontinuation due to VF 224 1.1, 4.5 0.024

Virologically suppressed at switch subgroup population:
2DR vs 3DR

Discontinuation due to 228 12,43 0.011
TF
Discontinuation due to 082 04,17 0.575
AEs
Discontinuation due to VF  2.01 0.9, 44 0.078

Matched virologically suppressed at switch subgroup
population: 2DR vs 3DR

Discontinuation due to TF 3.00 1.2, 7.4 0.017
Discontinuation due to 0.85 03,22 0.736
AEs

Discontinuation due to VF  2.83 0.9, 8.6 0.066

aHR adjusted hazard ratio, CI confidence interval
*Adjusted for demographics, viral load, CD4, number of
previous regimens/VFs, and years on antiretroviral therapy

retrospective analysis of PLHIV in the OPERA
observational database in the USA found that
the difference in the incidence of VF between
2DR (7.9 per 100 person-years) and 3DR (6.0 per
100 person-years) was not statistically signifi-
cant, although the difference in time to VF
between 2DR and 3DR neared statistical signif-
icance (p = 0.06) [34]. Analysis of PLHIV in the
European FEuroSIDA database found that real-
world virologic and immunologic outcomes of
2DR were similar to 3DR [35]. In contrast to the
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Fig. 3 Time to discontinuation due to a treatment failure

and b adverse events in the virologically suppressed at
switch subgroup population

current study, these other real-world studies
included a variety of 2DR, with a small pro-
portion being DTG-based 2DR, and a wide range
of 3DR rather than only INSTI-containing 3DR.

As in the real-world studies, there are mixed
clinical trial data regarding the risk of VF
between 2DR and 3DR. A meta-analysis pub-
lished in 2016 found that the risk of VF in
clinical trials of either treatment-naive or viro-
logically suppressed patients significantly
increased with 2DR compared with 3DR in
patients with baseline viral load greater than
100,000 copies/mL [36]. Furthermore, there was
a twofold risk of selecting resistance mutations
with 2DR versus 3DR [36]. In contrast, the
SWORD clinical trials found that DTG + RPV
was non-inferior to 3DR in the proportion of
participants classified as experiencing VF, and
in the TANGO trial no participants treated with
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Fig. 4 Time to discontinuation due to a treatment failure

and b adverse events in the matched virologically
suppressed at switch subgroup population

DTG/3TC met the criteria for confirmed viro-
logic withdrawal [18, 20]. The European AIDS
Clinical Society in their treatment guidelines
concluded that the DTG + RPV and DTG + 3
TC regimens were not associated with more
virologic rebounds than 3DR, although they
noted that there have been a few cases of one-
and two-class resistance emergence with
DTG + RPV and two-class resistance with
DTG + 3TC [8, 37, 38].

The discrepancy between the results for VF in
the current study versus the SWORD and
TANGO trials likely lies in the characteristics of
the study population. The SWORD and TANGO
trials selected participants who were virologi-
cally suppressed (viral load less than 50 copies/
ml) and with no history of previous VF or
resistance mutations [18, 20], while patients in
the current real-world analysis were unselected
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for virologic characteristics. The proportion of
patients who switched treatment due to TF or
VF in the 2DR cohort was more than twice that
of the 3DR cohort. Together these data suggest
that carefully selected patients may have a

comparable benefit with DTG + RPV as with
3DR. No historic genotypic data were available
for the VACH cohort, and more research is
needed on the risk of VF with 3DR and 2DR in
PLHIV who have previous VF or resistance
mutations.

The duration of the study periods may also
explain the differences in VF between this real-
world analysis and clinical trials. In the current
analysis, time to discontinuation due to TF did
not begin to diverge between the 2DR and 3DR
until approximately 1 year, with sharper drop-
offs appearing at approximately 2 years. How-
ever, the 2DR cohort in the second year of fol-
low-up was small, which could have impacted
the results. The SWORD, GEMINI, and TANGO
trials were only 48 weeks in duration [18-20]. It
is possible that more than 1 year of treatment is
needed to see differences in VF between 2DR
and 3DR. At the 148-week follow-up of the
SWORD trials, participants who switched from
3DR to DTG + RPV generally maintained viro-
logic suppression; 11 (1%) met the confirmed
virologic withdraw criteria, but there was no
corresponding 3DR group for comparison [39].
Real-world settings also present more challenges
compared with randomized controlled trials,
such as poorer adherence and less viral load
monitoring, which can impact TF and VF
(40, 41].

A strength of this updated analysis is that the
time period of the study allows for the inclusion
of more recent 3DR that were developed to
reduce the toxicity (e.g., EVG/c/TAF/FTC) asso-
ciated with some of the older TDF-and TAF-
based 3DR, as well as single-tablet 3DR that
improve ease of use. Since the completion of
this study, additional TAF 3DR have become
available that warrant further study. Also, the
assessed 2DR are those that will likely increase
in use based on the support of large randomized
controlled trials [18-20] and revised guideline
recommendations [7, 8]. The results of this
study need to be considered within the context
of a few limitations. At the time of analysis, the
2DR available were multi-tablet regimens,
which may affect adherence. Baseline charac-
teristics were different in the 2DR and the 3DR
groups, with more treatment-experienced
patients and more virologically suppressed
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patients at the time of switch in the 2DR group.
This indicates potential confounding by indi-
cation. However, the results were maintained in
the population of patients virologically sup-
pressed at switch. There is also the possibility of
residual confounding because of prescriber bias
in the selection of patients for 2DR and because
of reduced confidence in the robustness of 2DR.
We recognize that factors such as previous reg-
imens and number of previous VFs can impact
VF [42-44]. Thus, an additional analysis of
virologically suppressed patients at switch
matched by age, sex, number of previous VFs,
and treatment line was conducted, and the
results from the full analysis population were
maintained. An additional limitation is that the
VACH database does not define VF, immuno-
logic failure, or disease progression. They are
merely drop-down choices that can be selected
by investigators as a reason for treatment
switches or discontinuation. Thus, the subjec-
tivity of determining VF, immunologic failure,
or disease progression could have impacted the
results.

CONCLUSIONS

Three-drug therapy plays an important role in
effectively managing HIV. In addition to clini-
cal trial data, real-world data need to be con-
sidered when weighing the evidence for new
ART regimens.
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