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ABSTRACT

Introduction :  Dolutegravir/lamivudine 
(DTG/3TC) and dolutegravir/rilpivirine (DTG/
RPV) are fixed-dose, complete, single-tablet, 
two-drug regimens (2DRs) indicated for HIV-1. 

DTG/3TC is approved for antiretroviral therapy 
(ART)-naive people with HIV-1 and virologi-
cally suppressed individuals to replace current 
ART; DTG/RPV is indicated for virologically sup-
pressed individuals as a switch option. Virologic 
efficacy and effectiveness of these DTG-based 
2DRs have been demonstrated in phase 3 clini-
cal trials and real-world cohorts, primarily from 
Europe. This study characterized real-world use 
of DTG-based 2DRs for HIV-1 treatment in the 
USA.
Methods: TANDEM was a retrospective medi-
cal chart review across 24 US sites. Individuals 
aged ≥ 18 years who initiated DTG/3TC or DTG/
RPV before September 30, 2020, with ≥ 6 months 
of follow-up were included. One cohort included 
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ART-naive people who initiated DTG/3TC 
(n = 126), and two other cohorts included viro-
logically suppressed (HIV-1 RNA < 50 copies/mL) 
people on stable ART regimens for ≥ 3 months 
before switch to either DTG/3TC (n = 192) or 
DTG/RPV (n = 151). Clinical characteristics, treat-
ment history, and outcomes are described.
Results: Virologically suppressed individuals 
were older than those who were ART-naive, and 
the ART-naive cohort had higher proportions of 
individuals assigned male at birth and of His-
panic ethnicity. The most common healthcare 
provider-reported reason for choosing a DTG-
based 2DR was avoidance of long-term toxici-
ties (25–33% across cohorts), followed by sim-
plification/streamlining of treatment. Among 
ART-naive people on DTG/3TC, 94% achieved 
virologic suppression after initiation, and 83% 
maintained suppression at last follow-up; dis-
continuation rate was < 1%. Among cohorts who 
switched to DTG-based 2DRs, 96% maintained 
virologic suppression on DTG/3TC and 93% on 
DTG/RPV; 2% on DTG/3TC and 3% on DTG/
RPV discontinued.
Conclusion: Motivation for selecting DTG-
based 2DRs was primarily driven by a desire to 
avoid or manage toxicities and simplify treat-
ment. Results demonstrate that DTG/3TC and 
DTG/RPV are effective in real-world settings, 
with few discontinuations, reflecting data from 
clinical trials.

Keywords: Dolutegravir; HIV-1 infection; 
Lamivudine; Real-world evidence; Rilpivirine; 
Two-drug regimen

Key Summary Points 

Why carry out this study?

Virologic efficacy of two-drug regimens 
(2DRs) dolutegravir/lamivudine (DTG/3TC) 
and dolutegravir/rilpivirine (DTG/RPV) for 
treatment of people with HIV-1 has been 
demonstrated in clinical trials, but limited 
evidence of effectiveness is available in USA-
based real-world clinical settings.

This study characterized clinical characteris-
tics, treatment patterns, and outcomes with 
real-world use of DTG-based single-tablet 
2DRs for the treatment of HIV-1.

What was learned from the study?

The most common reason for choosing a 
DTG-based 2DR reported by healthcare pro-
viders was avoidance of long-term toxicities 
(25–33% across cohorts), followed by simpli-
fication/streamlining of treatment, manag-
ing existing toxicity/intolerance, and patient 
preference.

Among people who were antiretroviral 
therapy-naive and received DTG/3TC, 94% 
achieved virologic suppression after initia-
tion, and 83% maintained virologic suppres-
sion at last follow-up; among virologically 
suppressed people who switched to a 2DR, 
96% maintained suppression with DTG/3TC, 
and 93% maintained suppression with DTG/
RPV.

DTG/3TC and DTG/RPV are effective in real-
world settings, with few treatment discon-
tinuations, supporting their continued use in 
people with HIV-1 in the USA.

INTRODUCTION

Advancements in the treatment of HIV-1 have 
made it possible to reduce the number of agents 
in daily antiretroviral therapy (ART) regimens to 
integrase strand transfer inhibitor (INSTI)-based 
two-drug regimens (2DRs) [1–3]. For people with 
HIV-1 who require lifelong therapy, use of 2DRs 
has the potential to reduce drug–drug interac-
tions, long-term toxicities, and costs associated 
with multiple antiretroviral agents [1, 4].

In 2017, dolutegravir/rilpivirine (DTG/
RPV) was the first complete single-tablet 2DR 
approved by the US Food and Drug Administra-
tion (FDA) for maintenance of virologic suppres-
sion (HIV-1 RNA < 50 copies/mL) [5, 6]. In the 
phase 3 SWORD-1 and SWORD-2 trials, DTG/
RPV was non-inferior to three- or four-drug ART 
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regimens through 48 weeks and maintained 
virologic suppression in 84% of participants 
through 3 years [7–9]. Long-term treatment with 
DTG/RPV was associated with a low virologic 
failure rate and favorable safety profile [9].

The second complete single-tablet 2DR, 
dolutegravir/lamivudine (DTG/3TC), was 
approved by the FDA in 2019 for the treat-
ment of ART-naive individuals and in 2020 as a 
switch option for people who are virologically 
suppressed (HIV-1 RNA < 50 copies/mL) with no 
prior virologic failure and no history of resist-
ance to either 3TC or DTG [10, 11]. In ART-naive 
adults, DTG + 3TC was non-inferior to DTG + ten-
ofovir disoproxil fumarate/emtricitabine (TDF/
FTC), with 82% of participants virologically 
suppressed through 3 years in the double-blind, 
phase 3 GEMINI-1 and GEMINI-2 trials [12–14].

Two additional large studies investigated out-
comes in virologically suppressed adults who 
switched to DTG/3TC [15–18]. In the phase 3 
TANGO study, DTG/3TC was non-inferior to 
continuing three- or four-drug tenofovir alafena-
mide (TAF)-based regimens through 3 years, with 
durable efficacy, favorable safety and tolerabil-
ity, and among those treated with DTG/3TC for 
196 weeks, no development of drug resistance 
was observed through 4 years [15–17]. Similarly, 
in the phase 3 SALSA study, DTG/3TC was non-
inferior to continuing a variety of three- or four-
drug ART regimens through 48 weeks [18].

Real-world data for DTG/RPV and DTG/3TC 
support the results from clinical trials, with 
multiple studies demonstrating high rates of 
virologic suppression and favorable tolerability 
among ART-naive (DTG/3TC) and virologically 
suppressed individuals (DTG/RPV and DTG/3TC) 
[19–24]. However, the majority of data is derived 
from European cohorts, and there is limited evi-
dence regarding treatment with these regimens 
in USA-based real-world clinical settings.

To better characterize real-world clinical 
experience with DTG-based single-tablet 2DRs, 
the TANDEM study was conducted to describe 
clinical characteristics and demographics and 
analyze evolving treatment patterns since the 
introduction and US Department of Health 
and Human Services guideline endorsement of 
DTG/3TC and DTG/RPV as 2DR options in the 
USA. Specifically, this study aimed to understand 

the characteristics of people with HIV-1 who are 
prescribed DTG-based 2DRs in real-world set-
tings, to explore healthcare providers’ (HCPs’) 
primary motivation for initiating or switching 
individuals to DTG/3TC or DTG/RPV, and to fur-
ther inform decision-making by providing clini-
cal outcomes after initiation of DTG-based 2DRs 
in routine clinical practice.

METHODS

Study Design

TANDEM was a USA-based, retrospective chart 
review study. Independent central institutional 
review board (IRB) ethical approval was granted 
by the Western IRB-Copernicus Group (WCG™ 
IRB, Princeton, NJ) on February 19, 2021 (ref-
erence number 20210451). Subsequent ethics 
reviews were provided by WCG IRB for each site 
before initiation of data collection.

Data were collected from 24 sites in the USA 
for people with HIV-1 who initiated or switched 
to DTG/3TC or DTG/RPV in accordance with 
the FDA-labeled indications on or after the 
index dates (DTG/3TC, May 1, 2019; DTG/RPV, 
December 1, 2017) and before September 30, 
2020 (Fig. 1). Index dates were based on FDA 
approval dates for each regimen. Clinical follow-
up of at least 6 months after start of DTG/3TC or 
DTG/RPV was required and could include time 
after discontinuation of DTG/3TC or DTG/RPV.

If individuals had a history of both DTG/3TC 
and DTG/RPV use, the most recent regimen 
with at least 6 months of clinical follow-up was 
included for evaluation. Individuals were not 
duplicated across study cohorts (i.e., each per-
son included in the overall study was unique).

Selection of Study Population

To limit selection bias and include individuals 
with a range of treatment histories and follow-
up times, sites abstracted data for half of their 
recruitment target by identifying the next con-
secutive “n” eligible person, working forward 
from the index date (Fig. 1). The remaining 
half of the recruitment target was identified 
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by consecutively working backward from the 
cutoff date.

Inclusion criteria were age ≥ 18 years, diagno-
sis of HIV-1, and history of ART consisting of 
DTG/3TC or DTG/RPV as a single-tablet regi-
men. Upon initiation of DTG/3TC, individuals 
must have been either naive to ART or viro-
logically suppressed on their current ART regi-
men; those who initiated DTG/RPV must have 
been virologically suppressed. “ART-naive” was 
defined as never having previously received 
any ART for treatment of HIV-1, although 
individuals could have received TDF/FTC or 
TAF/FTC as pre-exposure prophylaxis or any 
post-exposure prophylaxis before diagnosis of 
HIV-1. “Virologically suppressed” was defined 
as having HIV-1 RNA < 50 copies/mL while on 
a stable ART regimen for ≥ 3 months at time of 
switch to the DTG-based 2DR. Individuals with 
a history of prior virologic failure or history of 
prior resistance were included.

Exclusion criteria included use of ART without 
an approved HIV-1 indication; use of DTG + 3TC 
or DTG + RPV as a multiple-tablet regimen before 
initiation of single-tablet DTG/3TC or DTG/
RPV; and involvement in prior ViiV Healthcare-
sponsored clinical trials including SALSA, STAT, 

SWORD-1/-2, GEMINI-1/-2, TANGO, or ACTG 
5353.

Objectives and Measures

Primary objectives of this analysis were to 
describe the demographics and clinical char-
acteristics of people with HIV-1 who initiated 
or switched to DTG/3TC or DTG/RPV and the 
clinical rationale for initiating or switching to 
DTG/3TC or DTG/RPV. Secondary objectives 
were to describe virologic outcomes, rates of 
discontinuation, and reasons for discontinuing 
DTG/3TC or DTG/RPV.

Clinical characteristics, treatment history, 
and outcomes after initiation of, or switch to, 
DTG-based 2DRs were abstracted by clinic staff 
from medical records through the completion 
of an electronic case report form, comprising 
multiple-choice or open-text fields with limited 
characters. When the data were not explicitly 
included in the medical record, the principal 
investigator was asked to provide further infor-
mation about the clinical rationale or primary 
reason for initiating or switching to DTG/3TC or 
DTG/RPV based on knowledge of the case.

Fig. 1  Study design. TANDEM was a retrospective 
medical chart review across 24 US sites. Individuals 
aged ≥ 18  years who initiated DTG/3TC or DTG/RPV 
before September 30, 2020, with ≥ 6  months of follow-
up were included. One cohort included ART-naive indi-
viduals who initiated DTG/3TC, and two other cohorts 

included virologically suppressed (HIV-1 RNA < 50 
copies/mL) individuals on stable ART regimens for 
≥ 3  months before switch to either DTG/3TC or DTG/
RPV. ART  antiretroviral therapy, DTG dolutegravir, RPV 
rilpivirine, 3TC lamivudine
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To fulfill the primary study objectives, HCPs 
or clinic staff extracted demographic and clini-
cal characteristics as available, including age, 
sex assigned at birth, current gender identity, 
race and ethnicity, type of insurance cover-
age, time since first ART initiation, number of 
prior ART regimens and time on therapy, time 
on DTG/3TC or DTG/RPV, HIV-1 RNA at time 
of ART initiation and before DTG/3TC or DTG/
RPV initiation,  CD4+ cell count at time of ART 
initiation and before DTG/3TC or DTG/RPV 
initiation, and drug resistance profiles, if per-
formed. Clinic staff also indicated whether ART-
naive individuals received DTG/3TC as part of 
a test-and-treat paradigm, in which treatment 
was initiated shortly after HIV-1 diagnosis and 
in the absence of known laboratory values for 
viral load,  CD4+ cell count, and HIV-1 resist-
ance mutations. Treatment considerations cur-
rently or previously relevant to each person were 
selected from a list. The primary reason for ini-
tiating or switching to DTG/3TC or DTG/RPV 
was selected from a pre-defined drop-down list 
and could be inferred by the HCP on the basis 
of knowledge of the case. HCPs were also asked 
about the impact of COVID-19 on the decision 
to initiate or switch to DTG/3TC or DTG/RPV.

To fulfill the secondary objectives, HCPs were 
asked whether ART-naive individuals achieved 
virologic suppression (HIV-1 RNA < 50 copies/
mL) after starting DTG/3TC and to report time 
from DTG/3TC initiation to virologic suppres-
sion. HCPs also reported whether ART-naive 
individuals on DTG/3TC experienced viro-
logic rebound (two consecutive measurements 
of HIV-1 RNA ≥ 200 copies/mL after achieving 
suppression to < 50 copies/mL) as well as time 
from virologic suppression to rebound. For 
virologically suppressed cohorts, HCPs were 
asked whether the individual maintained HIV-1 
RNA < 50 copies/mL after switch to DTG/3TC 
or DTG/RPV and to report time from start of 
the DTG-based 2DR to becoming virologically 
detectable.

For all cohorts, HCPs reported whether the 
individual discontinued their most recent 
DTG/3TC or DTG/RPV regimen, time from ini-
tiation to discontinuation, and primary reason 
for discontinuation.

Statistical Analysis

The 24 participating sites were each asked to 
abstract data for at least 15 and no more than 
25 individuals (approximately 5% of the total 
study population per site) to ensure a representa-
tive sample.

Analyses were descriptive, and no formal 
hypothesis testing was conducted. Descriptive 
statistics included percentages, mean (stand-
ard deviation [SD]), and median (interquartile 
range [IQR]; first and third quartiles). Missing 
data were not imputed. Descriptive analyses 
were performed using IBM® SPSS® Data Col-
lection Survey Reporter software (version 7.5; 
IBM, Armonk, NY). Time-to-event findings were 
described using Kaplan–Meier charts to visually 
estimate the distribution of times. Time-to-event 
outcomes were calculated using Kaplan–Meier 
estimators conducted in StataCorp 2015, Stata 
Statistical Software: Release 16 (StataCorp LLC, 
College Station, TX).

RESULTS

Disposition, Demographics, and Clinical 
Characteristics

The number of people with HIV-1 abstracted by 
each study site ranged from 4 to 25, and all but 
three sites abstracted at least 17 records. Of 469 
individuals included in the study, 126 (27%) 
were naive to ART before initiation of DTG/3TC, 
61 (48%) of whom received DTG/3TC as part of 
a test-and-treat paradigm. The remaining indi-
viduals (n = 343, 73%) were ART-experienced and 
virologically suppressed. Of these, 192 (41%) 
switched to DTG/3TC and 151 (32%) switched 
to DTG/RPV. Individuals in the virologically 
suppressed cohorts were older than those who 
were ART-naive, and the ART-naive cohort had 
higher proportions of individuals assigned male 
at birth, of Hispanic ethnicity, and enrolled in 
the AIDS Drug Assistance Program (Table 1).

Among those receiving DTG-based 2DRs 
at data cutoff, median time on regimen was 
65.3  weeks (1.3  years) for ART-naive people 
receiving DTG/3TC, 81.1  weeks (1.6  years) 
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for virologically suppressed people receiv-
ing DTG/3TC, and 143.3 weeks (2.8 years) for 
people receiving DTG/RPV (Table 2; DTG/RPV 
and DTG/3TC were approved as complete ART 

regimens by the FDA in 2017 and 2019, respec-
tively). Before initiation of a DTG-based 2DR, 
virologically suppressed individuals had spent a 
median of 447.6–473.3 weeks (> 8 years) on prior 

Table 1  Baseline demographics

ART  antiretroviral therapy, DTG dolutegravir, RPV rilpivirine, SD standard deviation, 3TC lamivudine

Parameter DTG/3TC, ART-naive 
(N = 126)

DTG/3TC, virologically sup-
pressed (N = 192)

DTG/RPV, viro-
logically suppressed 
(N = 151)

Age, mean (SD), years 37.4 (12.7) 49.1 (12.4) 55.2 (12.3)

Assigned male sex at birth, n (%) 111 (88) 158 (82) 123 (81)

Current gender identity, n (%)

 Cis-male 103 (82) 148 (77) 112 (74)

 Cis-female 15 (12) 34 (18) 26 (17)

 Trans-female 4 (3) 2 (1) 0

 Unknown 4 (3) 8 (4) 13 (9)

Race, n (%)

 Asian 2 (2) 2 (1) 1 (< 1)

 Black 36 (29) 57 (30) 46 (30)

 Native American 0 0 1 (< 1)

 Pacific Islander 3 (2) 0 0

 White 77 (61) 124 (65) 96 (64)

 Mixed race 3 (2) 0 3 (2)

 Other races 5 (4) 9 (5) 3 (2)

 Data not available 0 0 1 (< 1)

Hispanic ethnicity, n (%) 50 (40) 48 (25) 32 (21)

Current insurance coverage, n (%)

 Employer provided/sponsored 34 (27) 64 (33) 49 (32)

 Privately arranged 23 (18) 41 (21) 25 (17)

 Medicare 8 (6) 30 (16) 42 (28)

 Medicaid 22 (17) 26 (14) 15 (10)

 Health insurance exchange plan 16 (13) 14 (7) 14 (9)

 AIDS Drug Assistance Program 20 (16) 14 (7) 5 (3)

 Tricare/Veteran’s healthcare 0 0 1 (< 1)

 No insurance coverage 3 (2) 3 (2) 0
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ART regimens (Table 2, Table S1). Dolutegravir/
abacavir/lamivudine was the most common ART 
regimen received immediately before DTG/3TC 
(27%) or DTG/RPV (17%) in virologically sup-
pressed cohorts (Table S1).

In the ART-naive cohort (N = 126), drug 
resistance testing detected no resistance in 63 
(50%) individuals and resistance in 20 (16%); 
resistance testing was not performed for 35 

(28%) individuals (Table 3). In this cohort, 16 
(13%) had resistance to non-nucleoside reverse 
transcriptase inhibitors (NNRTIs; n = 6 with 
K103N/S), 7 (6%) had resistance to protease 
inhibitors (PIs), and 1 (< 1%) each had resist-
ance to nucleoside reverse transcriptase inhibi-
tors (NRTIs) or INSTIs; some had resistance to 
more than one class.

Table 2  Clinical characteristics

ART  antiretroviral therapy, DTG dolutegravir, IQR interquartile range, NA not applicable, RPV rilpivirine, SD standard 
deviation, 3TC lamivudine
a DTG/RPV and DTG/3TC were approved as complete ART regimens by the US Food and Drug Administration in 2017 
and 2019, respectively
b Before DTG/3TC or DTG/RPV initiation
c Queried for individuals who switched to DTG/3TC or DTG/RPV
d Queried for ART-naive individuals with available data (n = 58); data not available for those who initiated DTG/3TC as 
part of a test-and-treat paradigm

Parameter DTG/3TC, ART-
naive (N = 126)

DTG/3TC, virologically 
suppressed (N = 192)

DTG/RPV, virologically 
suppressed (N = 151)

Time on current DTG regimen, median 
(IQR), weeks [n]a

65.3 (43.4, 92.6) [123] 81.1 (60.1, 94.6) [188] 143.3 (103.7, 165.2) [141]

Time on prior ART, median (IQR),  weeksb NA 447.6 (183.1, 794.1) 473.3 (217.5, 776.3)

Time on immediately prior ART regimen, 
median (IQR), weeks [n]b

NA 149.7 (65.8, 232.0) [109] 118.2 (71.1, 187.6) [98]

Number of previous ART regimens, n (%)

 1 NA 65 (34) 44 (29)

 2 NA 47 (24) 38 (25)

 3 NA 34 (18) 29 (19)

 4 NA 11 (6) 18 (12)

 5 NA 7 (4) 4 (3)

 > 5 NA 28 (15) 18 (12)

CD4+ cell count at initiation of first ART 
regimen, mean (SD), cells/mm3

NA 356.2 (271.1) 372.5 (358.5)

CD4+ cell count at initiation of DTG regi-
men, mean (SD), cells/mm3

433.7 (279.5) 731.4 (332.0) 705.7 (357.5)

HIV-1 RNA at initiation of first ART regi-
men, mean (SD), copies/mLc

NA 239,612.0 (1,050,778.6) 367,723.1 (1,271,234.2)

HIV-1 RNA at initiation of DTG/3TC, 
mean (SD), copies/mLd

224,919.2 (716,832.2) NA NA
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In the virologically suppressed cohorts, no 
drug resistance testing was performed at switch 
for 170 (89%) of 192 individuals receiving 
DTG/3TC and 111 (74%) of 151 receiving DTG/
RPV (Table 3). Resistance testing was performed 
at switch for 13 (7%) virologically suppressed 
individuals receiving DTG/3TC and resistance 
was detected in 4 (2%); 3 (2%) had resistance to 
NRTIs (n = 2 with M184V/I), and 1 (< 1%) each 

had resistance to NNRTIs and PIs. Among viro-
logically suppressed individuals receiving DTG/
RPV, resistance testing was performed at switch 
for 31 (21%) and resistance was detected in 16 
(11%); 15 (10%) had resistance to NRTIs (n = 10 
with M184V/I), 6 (4%) each had resistance to 
NNRTIs (n = 4 with K103N/S) and PIs, and 1 
(< 1%) had resistance to INSTIs.

Table 3  Drug resistance testing

ART  antiretroviral therapy, DTG dolutegravir, INSTI integrase strand transfer inhibitor, NNRTI non-nucleoside reverse 
transcriptase inhibitor, NRTI nucleoside reverse transcriptase inhibitor, PI protease inhibitor, RPV rilpivirine, 3TC lamivu-
dine
a Among INSTI mutations of interest, G140S/A/C, Y143C/R/H, Q148H/R/K, and R263K were not detected
b n = 2 M184V/I mutations in virologically suppressed individuals were found on archive testing; both remained undetect-
able through data cutoff

Parameter, n (%) DTG/3TC, ART-
naive (N = 126)

DTG/3TC, virologically 
suppressed (N = 192)

DTG/RPV, viro-
logically suppressed 
(N = 151)

Drug resistance tested upon initiation of DTG-based 2-drug regimen

 No resistance testing performed 35 (28) 170 (89) 111 (74)

 Test performed, no resistance detected 63 (50) 9 (5) 15 (10)

 Test performed, resistance detected 20 (16) 4 (2) 16 (11)

 Information not available 8 (6) 9 (5) 9 (6)

Type of drug resistance detected

 NRTI resistance 1 (< 1) 3 (2) 15 (10)

 NNRTI resistance 16 (13) 1 (< 1) 6 (4)

 PI resistance 7 (6) 1 (< 1) 6 (4)

 INSTI resistance 1 (< 1) 0 1 (< 1)

 Entry inhibitor resistance 0 0 0

Mutations of  interesta

 M184V/I (NRTI) 0 2 (1)b 10 (7)

 Q151M (NRTI) 1 (< 1) 0 1 (< 1)

 K103N/S (NNRTI) 6 (5) 0 4 (3)

 E138K/A/G/Q (NNRTI) 3 (2) 0 1 (< 1)

 L100I (NNRTI) 0 0 1 (< 1)

 Y181C/I/V (NNRTI) 0 0 1 (< 1)

 N155H (INSTI) 0 0 1 (< 1)
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Treatment Considerations

For the ART-naive cohort, the most common 
treatment considerations cited by HCPs were 
limited access to healthcare, comorbidities, 
mental health issues, health insurance issues, 
job instability, and low health literacy (Table 4). 
For the virologically suppressed cohorts, the 
most common treatment considerations were 
comorbidities and polypharmacy, followed by 
health insurance issues and mental health issues 
(Table 4).

Across all cohorts, the primary HCP-reported 
reason for initiating DTG-based single-tablet 
2DRs was avoidance of long-term toxicities 

(reported for ≥ 25% of individuals in each 
cohort; Fig. 2). For those naive to ART, the next 
most common primary reasons for initiating 
DTG/3TC were convenience, patient preference, 
simplification/streamlining of treatment, and 
weight gain. For those who were virologically 
suppressed, the next most common reasons for 
switching to DTG-based 2DRs were simplifica-
tion/streamlining of treatment and managing 
existing toxicity/intolerance issues (Fig. 2).

For one person, the HCP reported that con-
siderations related to the COVID-19 pandemic 
resulted in selection of a DTG-based 2DR.

Table 4  Healthcare provider-reported treatment considerations relevant to specific people with HIV-1 (current or previous)

ART  antiretroviral therapy, DTG dolutegravir, RPV rilpivirine, 3TC lamivudine
a Healthcare providers were asked whether any of the following treatment considerations were currently or previously relevant 
to each person. More than one consideration could be selected for each record; therefore, cumulative proportions exceed 
100%

Consideration, number of people with 
HIV-1 (%)a

DTG/3TC, ART-
naive (N = 126)

DTG/3TC, virologically 
suppressed (N = 192)

DTG/RPV, viro-
logically suppressed 
(N = 151)

Comorbidities 12 (10) 48 (25) 54 (36)

Polypharmacy 2 (2) 24 (13) 25 (17)

Health insurance issues or changes 8 (6) 19 (10) 12 (8)

Mental health issues 9 (7) 16 (8) 13 (9)

Limited access to healthcare 16 (13) 10 (5) 7 (5)

Substance abuse 6 (5) 7 (4) 6 (4)

Affordability of HIV medication 5 (4) 11 (6) 2 (1)

Adherence issues 4 (3) 6 (3) 7 (5)

Job instability 7 (6) 6 (3) 3 (2)

Difficult work and/or family schedule 5 (4) 4 (2) 6 (4)

Low health literacy 7 (6) 4 (2) 2 (1)

Homelessness/unstable living conditions 2 (2) 3 (2) 5 (3)

Food insecurity 2 (2) 1 (< 1) 0

Other 3 (2) 3 (2) 2 (1)

None 56 (44) 98 (51) 52 (34)

Unknown 19 (15) 10 (5) 20 (13)
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Virologic Outcomes

HCPs reported that 118 (94%) of 126 ART-naive 
individuals achieved virologic suppression 

(HIV-1 RNA < 50 copies/mL) after DTG/3TC 
initiation, and 105 (83% of the full sam-
ple) remained suppressed at last follow-up 
(Fig. 3a). A median (IQR) of 10.4 (5.7, 19.1) 
weeks elapsed between DTG/3TC initiation 

Fig. 2  Healthcare provider-reported primary reason 
for initiating DTG/3TC or DTG/RPV for each person 
(10 most common responses). Only one option could be 

selected. ART  antiretroviral therapy; CKD chronic kidney 
disease; DTG dolutegravir; RPV rilpivirine; 3TC lamivu-
dine
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and virologic suppression (Fig. S1A). For the 
6 (5%) people who experienced virologic 
rebound (two consecutive HIV-1 RNA meas-
urements ≥ 200 copies/mL after suppression to 
< 50 copies/mL), median (IQR) time from viro-
logic suppression to rebound was 20.9 (17.3, 
81.4) weeks (Fig.  S1B); only one of six who 
rebounded started DTG/3TC in a test-and-treat 
setting. Of the 3 (2%) who remained virologi-
cally detectable after DTG/3TC initiation, all 
were enrolled under a test-and-treat paradigm.

Among virologically suppressed individuals, 
184 (96%) of 192 who switched to DTG/3TC 
and 141 (93%) of 151 who switched to DTG/
RPV maintained virologic suppression (Fig. 3b). 
Seven (4%) people who switched to DTG/3TC 
and 9 (6%) who switched to DTG/RPV subse-
quently became virologically detectable; of 
these, 4 (2%) who switched to DTG/3TC and 4 
(3%) who switched to DTG/RPV remained on 
their DTG-based regimen and resuppressed. 
Median (IQR) time from initiation of DTG-based 
2DR to becoming virologically detectable was 

Fig. 3  Virologic outcomes after a initiation of DTG/3TC 
in ART-naive individuals or b switch to DTG/3TC or 
DTG/RPV in virologically suppressed individuals. Viro-
logic suppression defined as HIV-1 RNA < 50 copies/mL. 

Virologic rebound defined as two consecutive measure-
ments of HIV-1 RNA ≥ 200 copies/mL after achieving 
suppression to < 50 copies/mL. ART  antiretroviral ther-
apy; DTG dolutegravir; RPV rilpivirine; 3TC lamivudine
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29.4 (4.4, 96.0) weeks for the DTG/3TC group 
and 62.0 (48.0, 71.0) weeks for the DTG/RPV 
group (Fig. S2).

Three individuals who switched to DTG/3TC 
had NRTI resistance (two with archived M184V/I 
mutations) at baseline; all remained suppressed 
during the study period.

Discontinuations

Four individuals had discontinued DTG/3TC as 
of the data cutoff: 1 (< 1%) of 126 in the ART-
naive cohort discontinued after 60.9  weeks 
because of viremia (persistent low-level viremia 
or viral blips), and 3 (2%) of 192 in the viro-
logically suppressed cohort discontinued after a 
median (IQR) of 29.6 (21.6, 74.3) weeks (Fig. S3); 
one person each discontinued because of tox-
icity/intolerance, concerns about weight gain, 
and patient preference. Resistance testing was 
performed for two of the four individuals, and 
no resistance was detected.

Among virologically suppressed individu-
als who switched to DTG/RPV (N = 151), as of 
the data cutoff, 4 (3%) discontinued after a 
median (IQR) of 120.1 (85.2, 161.4) weeks: two 
because of regimen-related food requirements, 
one because of virologic failure (most likely due 
to non-adherence to ART), and one because of 
patient preference. Resistance testing was per-
formed for one of four people who discontinued 
DTG/RPV, and an NNRTI resistance mutation 
(K101P/E/H and other mutation not specified) 
was detected in this individual.

DISCUSSION

In the TANDEM study, individuals in the virolog-
ically suppressed cohorts were older than those 
in the ART-naive cohort, and the ART-naive 
cohort had higher proportions of individuals 
assigned male at birth and of Hispanic ethnicity. 
The most common HCP-reported reason to initi-
ate or switch to a DTG-based single-tablet 2DR 
(in both ART-naive and virologically suppressed 
cohorts) was avoidance of long-term toxicities. 
Among ART-naive individuals who received 
DTG/3TC, 94% achieved virologic suppression 

after initiation, and 83% maintained suppres-
sion at last follow-up. Few discontinuations of 
DTG-based 2DRs occurred. These real-world data 
support results from clinical trials demonstrating 
that DTG-based single-tablet 2DRs are effective 
for achieving virologic suppression in ART-naive 
people with HIV-1 and for maintaining virologic 
suppression in people switching from stable ART 
regimens.

In TANDEM, 94% of treatment-naive indi-
viduals achieved virologic suppression after ini-
tiating DTG/3TC, and 83% maintained suppres-
sion at last follow-up with a median follow-up of 
65 weeks. In the pooled analysis of the phase 3 
GEMINI-1 and GEMINI-2 trials, the propor-
tion of participants who maintained virologic 
suppression was 91% at 48 weeks and 86% at 
96 weeks [12, 13]. Compared with real-world 
observations in ART-naive individuals initiat-
ing DTG + 3TC or DTG/3TC fixed-dose combi-
nation in the REDOLA cohort, the proportion 
maintaining virologic suppression in TANDEM 
was generally consistent (85% at 48 weeks and 
84% at 96 weeks) [19, 25].

Only 6 (5%) of 126 ART-naive people in TAN-
DEM experienced viral rebound after achieving 
virologic suppression, and only 1 (< 1%) discon-
tinued DTG/3TC by data cutoff; 12 (10%) had 
unknown virologic status or were lost to follow-
up, likely contributing to the lower rates of viro-
logic suppression observed at last follow-up.

In people who were virologically suppressed 
on their previous regimen before switching 
to a DTG-based single-tablet 2DR, the propor-
tion who maintained undetectable viral load 
at follow-up was very high (96% at median 
81-week follow-up with DTG/3TC and 93% at 
median 143-week follow-up with DTG/RPV). 
For DTG/3TC, results from TANDEM were con-
sistent with those from the phase 3 TANGO 
and SALSA studies, in which 93% of partici-
pants who switched to DTG/3TC maintained 
virologic suppression at 48 weeks [15], 86% at 
96 weeks [16], and 86% at 144 weeks in TANGO 
[16] and 94% maintained virologic suppression 
at 48 weeks in SALSA [18]. Results from TAN-
DEM are also consistent with a 2021 systematic 
review, which reported that the proportion of 
people who switched to DTG + 3TC or DTG/3TC 
fixed-dose combination and maintained 
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virologic suppression at 96 weeks of follow-
up ranged from 92% to 100% in studies with 
at least 100 individuals with known outcomes 
[22]. In TANDEM, virologic suppression was 
maintained throughout the study period in the 
two individuals with archived M184V/I at base-
line who switched to DTG/3TC; these results are 
consistent with those from TANGO, in which 
virologic suppression was maintained through 
144 weeks in all four participants who switched 
to DTG/3TC with baseline archived M184V/I 
[9, 16]. Results for DTG/RPV from TANDEM 
were also supportive of clinical trial observa-
tions: in the pooled analysis of the SWORD-1 
and SWORD-2 trials in which virologically sup-
pressed participants switched to DTG/RPV, 95% 
maintained virologic suppression at 48 weeks 
after switch, 89% at 96  weeks, and 84% at 
148 weeks [9].

According to treating HCPs, the most com-
mon primary reason for initiating a DTG-based 
single-tablet 2DR (in all study cohorts) was 
avoidance of long-term toxicities. Other rea-
sons commonly given for initiating DTG-based 
2DRs included simplification/streamlining of 
treatment, managing existing toxicity/intoler-
ance issues, patient preference, convenience, 
and weight gain. The TANDEM study included 
individuals with treatment considerations such 
as comorbidities, polypharmacy, mental health 
issues, health insurance issues, and limited 
access to healthcare. Thus, this study demon-
strates that DTG-based singlet-tablet 2DRs can 
effectively meet the varied needs of people with 
HIV-1 in real-world settings as they implement 
their personal goals for healthy living [26].

One study limitation was that TANDEM was 
reliant on clinic staff being willing and having 
sufficient resources to participate in the study. 
Sites were approached and selected for their 
ability to enroll enough people who had pre-
viously received DTG/3TC or DTG/RPV; there-
fore, the treatment practices at these centers 
may not be representative of all HIV treatment 
centers across the USA. Additionally, over 
75% of the included population across study 
cohorts was male, which is consistent with 
the proportion of newly diagnosed individu-
als in the USA in 2021 (79% were male sex at 
birth), but nonetheless TANDEM’s results may 

limit generalizability to individuals of other 
genders [27]. As resistance testing was not per-
formed for the majority of people in the viro-
logically suppressed cohorts, data on switching 
to DTG/3TC or DTG/RPV among individuals 
with baseline resistance mutations were lim-
ited. Lastly, some data may have been subject 
to HCP recall.

CONCLUSION

Overall, observations from the TANDEM study 
demonstrate that DTG-based single-tablet 2DRs 
are often selected in real-world practice to avoid 
long-term toxicities. DTG/3TC and DTG/RPV are 
effective for the treatment of HIV-1 in real-world 
settings in the USA and rarely discontinued.
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