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Background. Switching to dolutegravir/lamivudine (DTG/3TC) was noninferior to continuing tenofovir alafenamide (TAF)-
based regimens for maintaining virologic suppression at week 48 of the TANGO study. Here we present week 144 outcomes (efficacy,
safety, weight, and biomarkers).

Methods. TANGO is a randomized (1:1, stratified by baseline third agent class), open-label, noninferiority phase 3 study.
Virologically suppressed (>6 months) adults with human immunodeficiency virus type 1 (HIV-1) switched to once-daily DTG/3TC
or continued TAF-based regimens.

Results. A total of 741 participants received study treatment (DTG/3TC, n = 369; TAF-based regimen, n = 372). At week 144,
the proportion of participants with an HIV-1 RNA level 250 copies/mL (primary end point, Snapshot; intention-to-treat-exposed
population) after switching to DTG/3TC was 0.3% (1 of 369) versus 1.3% (5 of 372) for those continuing TAF-based regimens,
demonstrating noninferiority (adjusted treatment difference, 1.1 [95% confidence interval, —2.4 to .2), with DTG/3TC favored in
the per-protocol analysis (adjusted treatment difference, —1.1 [-2.3 to —.0]; P = .04). Few participants met confirmed virologic with-
drawal criteria (none in the DTG/3TC and 3 in the TAF-based regimen group), with no resistance observed. Drug-related adverse
events were more frequent with DTG/3TC (15%; leading to discontinuation in 4%) than TAF-based regimens (5%; leading to discon-
tinuation in 1%) through week 144, but rates were comparable after week 48 (4%; leading to discontinuation in 1% in both groups).
Changes from baseline in lipid values generally favored DTG/3TC; no clinical impact on renal function and comparable changes in
inflammatory and bone biomarkers across groups were observed.

Conclusions. Switching to DTG/3TC demonstrated noninferior and durable efficacy compared with continuing TAF-based re-

gimens in treatment-experienced adults with HIV-1, with good safety and tolerability, and no resistance through 144 weeks.
Clinical Trials Registration. NCT03446573.
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Because individuals with human immunodeficiency virus
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(HIV) require lifelong therapy, a need for effective treatments
with limited long-term toxicity remains [1]. Two-drug regi-
mens reduce the number of antiretroviral agents in a regimen
and may reduce treatment-associated toxicity, drug-drug inter-
actions, and costs [1].

International guidelines, including the 2020 International
Antiretroviral Society-USA, 2021 Department of Health and
Human Services, and 2021 European AIDS Clinical Society
guidelines, recommend the 2-drug regimen dolutegravir/
lamivudine (DTG/3TC) as an initial treatment regimen based
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on results from phase 3 GEMINI-1/GEMINI-2 studies [2-7].
DTG/3TC is also recommended in switch settings [2], sup-
ported by 48-week results from the phase 3 SALSA and TANGO
studies [8, 9]. In SALSA, the proportion of participants with
HIV type 1 (HIV-1) RNA levels 250 copies/mL (primary end
point, US Food and Drug Administration [FDA] Snapshot al-
gorithm) switching to single-tablet fixed-dose combination
DTG/3TC was noninferior to continuing the current antire-
troviral regimen in virologically suppressed individuals [8]. In
TANGO, switching to DTG/3TC was noninferior to continuing
tenofovir alafenamide (TAF)-based 3- or 4-drug regimens,
with <1% of participants in both groups having HIV-1 RNA
levels 250 copies/mL at week 48 [9]. In both groups, 93% of
participants had HIV-1 RNA levels <50 copies/mL (Snapshot),
with no confirmed virologic withdrawals (CVWs) observed in
the DTG/3TC group [9]. Safety profiles were comparable be-
tween groups, with lipid profile generally favoring DTG/3TC
[9]. Here we report longer-term results from the planned sec-
ondary 96-week and 144-week analyses of TANGO.

METHODS

Study Design

TANGO (ClinicalTrials.gov; NCT03446573) is an ongoing,
phase 3, randomized, open-label, noninferiority study of the ef-
ficacy and safety of switching to DTG/3TC versus continuing
TAF-based regimens in virologically suppressed adults with
HIV-1. Before the first participant reached the 48-week visit,
the protocol was amended to extend the randomized phase
through week 148, with additional predefined secondary end
points at weeks 96 and 144. Methods have been published
elsewhere and are briefly described below (Supplementary
Methods) [9]. Adults with virologic suppression (HIV-1 RNA
<50 copies/mL) on a first-line TAF-based regimen for >6
months were eligible. Switching from tenofovir disoproxil fu-
marate to TAF 23 months before study entry was allowed, as
well as switching pharmacokinetic enhancers ritonavir and
cobicistat. Participants were ineligible if they had evidence
of major nucleoside reverse-transcriptase inhibitor or any
integrase strand transfer inhibitor resistance—associated muta-
tions in historical genotypic results, as provided by investigators
(any locally validated commercial or noncommercial assay, in-
cluding sites’ local laboratory home-brewed assays, were con-
sidered); any plasma HIV-1 RNA measurement >50 copies/mL
within 6 months of screening; 22 measurements 250 copies/mL
or any measurement >200 copies/mL within 6 and 12 months of
screening; or a prior regimen switch for virologic failure (HIV-1
RNA 2400 copies/mL).

Procedures

After a <28-day screening period, eligible participants were
randomized 1:1 to switch to a once-daily DTG (50 mg)/3TC
(300 mg) fixed-dose combination or continue their TAF-based

regimen. Randomization was stratified by baseline third agent
class. No regimen modifications were allowed, except switching
between ritonavir and cobicistat. Study visits were planned at
baseline; at weeks 4, 8, and 12; and every 12 weeks thereafter
until week 144. Plasma for HIV-1 RNA quantification was col-
lected at each visit and at study withdrawal and analyzed using
the Abbott RealTime HIV-1 assay (lower detection limit, 40
copies/mL). For measurements of plasma HIV-1 RNA <40
copies/mL, qualitatively observable results were denoted as
“target detected,” and measurements not qualitatively observ-
able as “target not detected.” Safety outcomes were assessed at
each study visit through the last participants week 144 data
cutoff (Supplementary Methods).

Outcomes

The primary end point was the proportion of participants with
HIV-1 RNA 250 copies/mL at week 48, using the FDA Snapshot
algorithm in the intention-to-treat-exposed (ITT-E) popula-
tion. Secondary analyses through weeks 96 and 144 included
the proportion of participants with HIV-1 RNA levels 250
and <50 copies/mL (FDA Snapshot; ITT-E) and the incidence
of genotypic or phenotypic resistance in participants meeting
CVW criteria. We also assessed the following through week
144: immune effects; safety; CVW incidence; weight; weight in-
tervention event (based on source medical notes with affirma-
tive response to “Was this patient advised/referred for dietetic
counseling/weight management program including exercise?”);
renal, bone, and inflammatory biomarker values; and lipid
values.

Statistical Analysis

All randomized participants who received 21 dose of treatment
were included in the ITT-E population and used for efficacy
and safety analyses unless incorrect treatment or no study treat-
ment was received. The per-protocol population included par-
ticipants with no significant protocol deviations. The week 96
and 144 efficacy evaluable populations excluded participants
without Snapshot data because of the coronavirus disease 2019
(COVID-19) pandemic (ie, those who discontinued or were un-
able to attend a site visit because of the pandemic).

The statistical analysis plan prespecified testing for
noninferiority (and superiority only if noninferiority was dem-
onstrated for the end point of HIV-1 RNA levels 250 copies/
mL) at predefined secondary analysis time points (weeks 96
and 144). The proportions of participants with HIV-1 RNA 250
and <50 copies/mL (Snapshot) were analyzed using a Cochran-
Mantel-Haenszel test, with adjustment for baseline third agent
class. The noninferiority margin for the adjusted difference in
proportion of participants with HIV-1 RNA levels 250 copies/
mL was 4% at both time points. Sensitivity analyses assessing
proportions of participants in the per-protocol and efficacy
evaluable populations with HIV-1 RNA levels 250 copies/mL
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(Snapshot) were performed. The incidence and severity of ad-
verse events (AEs) were summarized descriptively. The median
changes in CD4" cell count and CD4"/CD8" cell count ratio
at week 144 were assessed. In each group, the adjusted mean
change from baseline (or geometric mean ratios of study week
to baseline for log-transformed end points) was estimated for
the following: weight; body mass index (BMI); renal, bone,
and inflammatory biomarkers; homeostasis model of assess-
ment-insulin resistance (HOMA-IR); and fasting lipid values;
estimates were done using mixed-model repeated measures
(Supplementary Methods).

RESULTS

Participants

Participant screening began on 1 January 2018. The last-
participant-last-visit date for the week 144 analysis was 19 April
2021. Of 919 participants screened, 743 were randomized to
switch to DTG/3TC (n =371) or continue TAF-based regi-
mens (n = 372) (Figure 1); 741 received study treatment (ITT-
E). Baseline and disease characteristics were balanced between
groups in the ITT-E population (Table 1) [9].

Efficacy

At week 144, 1 (0.3%) participant in the DTG/3TC group and
5 (1.3%) in the TAF-based regimen group had HIV-1 RNA
levels 250 copies/mL (Snapshot; ITT-E), demonstrating con-
tinued noninferior efficacy through 144 weeks (adjusted treat-
ment difference, —1.1 [95% confidence interval (CI), —2.4 to
.2]) (Table 2 and Figure 2). The proportions of participants
with HIV-1 RNA levels 250 copies/mL (Snapshot; ITT-E) were
similar at week 96 (DTG/3TC, 1 of 369 [0.3%]; TAF-based reg-
imen, 4 of 372 [1.1%]; adjusted treatment difference, —0.8 [95%
CI, -2.0 to .4]). In the per-protocol population, no participants
in the DTG/3TC group and 4 (1.1%) in the TAF-based reg-
imen group had HIV-1 RNA levels 250 copies/mL at week 144,
demonstrating superiority of DTG/3TC compared with TAF-
based regimens (adjusted treatment difference, —1.1 [95% CI,
—2.3 to —.03085]; P = .04). Superiority was also demonstrated
in the per-protocol population at week 96 (DTG/3TC, 0 of 348;
TAF-based regimen, 4 of 351 [1%]; adjusted treatment differ-
ence, —1.1 [95% CI, —2.3 to —.0298]; P = .04).

The proportions of participants with Snapshot HIV-1 RNA
levels <50 copies/mL were 86% (317 of 369) in the DTG/3TC
and 82% (304 of 372) in the TAF-based regimen group (ITT-E
population; adjusted treatment difference, 4.2 [95% CI, —1.1 to
9.5]) at week 144. Results from the efficacy evaluable population
at weeks 96 and 144 were consistent with the main ITT-E ana-
lyses. The proportions of participants with “target not detected”
status at week 144 were 76% (279 of 369) in the DTG/3TC
group and 72% (267 of 372) in the TAF-based regimen group
(ITT-E population; adjusted treatment difference, 3.9 [95%

CI, -2.5 to 10.2]) (Supplementary Table 1). The proportions of
participants with HIV-1 RNA levels <50 copies/mL (Snapshot;
ITT-E) across subgroups at week 144 were generally consistent
with overall results (Figure 3).

At week 144, the median change in CD4" cell count from
baseline was 36.0/uL (interquartile range, —64.0/pL to 154.0/
pL) in the DTG/3TC group and 35.0/uL (—60.0/pL to 134.0/
uL) in the TAF-based regimen group, and the median change
in CD4"/CD8" cell count ratio from baseline was 0.06 (-0.06
to 0.20) in the DTG/3TC group and 0.10 (-0.02 to 0.24) in the
TAF-based regimen group.

In the DTG/3TC group, no participants met CVW criteria
through week 144. In the TAF-based regimen group, 3 partici-
pants (2 since week 48) met CVW criteria through week 144; no
resistance mutations were observed. Proviral DNA genotyping
was conducted in a post hoc, retrospective analysis based
on baseline whole-blood samples (Monogram Biosciences;
GenoSure Archive). All 7 participants with archived M184V/I
(all detected as mixtures with wild type) at baseline (4 in
the DTG/3TC and 3 in the TAF-based regimen group) had
postbaseline HIV-1 RNA levels <50 copies/mL at all time points
through the last on-study viral load measurement.

Safety

Through week 144, the incidences of 21 AE were similar in the
2 groups (DTG/3TC, 91%; TAF-based regimen, 90%) (Table 3).
The most frequent AEs were nasopharyngitis, upper respiratory
tract infection, diarrhea, and back pain. The incidences of spe-
cific AEs (including AEs related to metabolism and nutrition
disorders) and serious AEs (SAEs) were comparable between
groups; as observed at week 48, the cumulative incidence of
drug-related AEs was higher in the DTG/3TC group than in the
TAF-based regimen group at week 96 (14% vs 3%, respectively)
and week 144 (15% vs 5%, respectively). In the post-week 48
analysis of AEs, rates of all AEs, drug-related AEs, SAEs, and
AEs leading to discontinuation were similar between groups
(Figure 4).

An AE of increased weight was observed in 5% of par-
ticipants in each group, and an AE of increased BMI was
observed only in the TAF-based regimen group (<1%); all in-
stances were grade 1 or 2 in severity. Three participants (2
receiving DTG/3TC and 1 the TAF-based regimen) experi-
enced an AE of increased weight, leading to study discontin-
uation. The adjusted mean changes from baseline in weight in
the DTG/3TC and TAF-based regimen groups were 2.2 and
1.7 kg, respectively (treatment difference, 0.49 kg [95% CI,
—.46 to 1.44 kg]; P = .31). Changes in weight from baseline
to week 144 were similar in the DTG/3TC and TAF-based
regimen groups overall and across baseline BMI categories:
underweight/normal (2.2 vs 2.1 kg, respectively; adjusted
treatment difference, 0.08 kg [95% CI, -1.36 to 1.51 kg];
P =.92), overweight (2.3 vs 1.9 kg; 0.44 kg [-1.16 to 2.03 kg];
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Figure 1.  Trial profile. *Participants could have multiple reasons for ineligibility. "The most common reasons for not meeting inclusion criteria or meeting exclusion criteria
are listed. All other reasons occurred in <1% of participants. “0f 919 screened participants, 543 (59%) had historical genotypic reports, 9 (2%) of whom were excluded be-
cause of major nucleoside reverse-transcriptase inhibitor (NRTI) resistance: 1 had M41L and D67N, 2 had M41L, and the remaining 6 each had a single mutation identified
as M184, K65R, K219E, k2190, D67N, or L210W (post hoc analysis). ‘One participant in the tenofovir alafenamide (TAF}-based regimen group was found to be taking a
tenofovir disoproxil fumarate—based regimen at baseline and therefore was excluded from the safety population. *Forty-four participants had missing week 96 human immu-
nodeficiency virus type 1 (HIV-1) RNA data owing to the coronavirus disease 2019 pandemic (ie, discontinued or unable to attend week 96 site visit because of the pandemic).
fProtocol deviations leading to exclusion from the per-protocol population; participants could have had >1 reason. Abbreviations: AEs, adverse events; ART, antiretroviral
therapy; DTG/3TC, dolutegravir/lamivudine.
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Table 1.

Baseline Demographics and Clinical Characteristics in the Intention-to-Treat-Exposed Population®

Demographic/Characteristic

DTG/3TC (n = 369) TAF-Based Regimen (n = 372)

Age
Median (range), y
<50, no. (%)
Sex, no. (%)
Female
Male
Race, no. (%)
White
Black or African American
Asian
Other

Ethnicity, no. (%)
Hispanic or Latino
Not Hispanic or Latino
CD4* cell count, median (range), cells/uL
CD4* cell count, no. (%)
<500/uL
>500/uL
Baseline third agent class, no. (%)
INSTI
Elvitegravir/cobicistat
NNRTI
Rilpivirine
PI
Boosted darunavir
Historical genotypic resistance results available at screening, no (%)°
Duration of treatment before d 1, median (range), mo
ART
TAF-based regimen

40.0 (20-74) 39.0 (18-73)
290 (79) 280 (75)
25(7) 33 (9)
344 (93) 339 (91)
297 (80) 289 (78)
50 (14) 58 (16)
13 (4) 13 (3)
9(2) 12 (3)
69 (19) 66 (18)
300 (81) 306 (82)

682 (133-1904) 720 (119-1810)

98 (27) 74 (20)
271 (73) 298 (80)
289 (78) 296 (80)
243 (66) 249 (67)
51 (14) 48 (13)
43 (12) 45 (12)
29 (8) 28 (8)
25 (7) 27 (7)
221 (60) 243 (65)
33.8 (7.1-201.2) 356.1 (7.0-160.8)
17.7 (3.6-73.7) 18.2 (3.9-71.2)

Abbreviations: ART, antiretroviral therapy; DTG/3TC, dolutegravir/lamivudine; INSTI, integrase strand transfer inhibitor; NNRTI, nonnucleoside reverse-transcriptase inhibitor; PI, protease

inhibitor; TAF, tenofovir alafenamide.
“See van Wyk et al [9] for details.

PHistorical resistance results (post hoc analysis) provided at screening were not recorded in the electronic case report form nor were they part of the locked database but are data on file

that have been source verified and archived in the study trial master file.

P =.59), and obese (2.2 vs 0.6 kg; 1.68 kg [95% CI, —.56 to
3.91kgl; P = .14).

Among participants with obesity at baseline in the TAF-
based regimen group, weight that was lost between weeks 48
and 96 was regained by week 144 (Supplementary Figure 1). A
post hoc analysis revealed that among participants with obe-
sity at baseline, a higher proportion was referred for dietetic
counseling/weight management programs in the TAF-based
regimen group than in the DTG/3TC group throughout the
study (Supplementary Table 2). The proportions of participants
with 210% weight increase from baseline were similar in the
DTG/3TC (13% [42 of 316]) and TAF-based regimen (12% [37
of 303]) groups. One instance of type 1 diabetes mellitus was
observed after baseline (TAF-based regimen group). Adjusted
changes from baseline to week 144 in insulin resistance were
small and similar in the 2 groups (Figure 5). At baseline, 72%
of participants in both groups had HOMA-IR 22. At week 144,
78% of participants in the DTG/3TC and 82% in the TAF-based
regimen group had insulin resistance, defined as HOMA-IR 22
(adjusted odds ratio, 0.78 [95% CI, .49-1.24]; P = .30).

Overall, similar and minimal changes in inflammatory
biomarkers were observed through week 144 in both groups
(Supplementary Figure 2). For renal biomarkers, small and
similar changes between groups were observed at week 144
(Supplementary Figure 3). Changes from baseline in total cho-
lesterol, low-density lipoprotein cholesterol, and triglyceride
levels favored DTG/3TC; changes in high-density lipopro-
tein cholesterol levels favored TAF-based regimens (Figure
6A). No differences in total cholesterol-high-density lipopro-
tein cholesterol ratio changes were observed between groups.
Rates of initiation of lipid-modifying agents since baseline
were comparable in the 2 groups (DTG/3TC, 45 of 369 [12%];
TAF-based regimen, 42 of 372 [11%]). In the week 96 and 144
analyses of lipids based on National Cholesterol Education
Program categories, proportions of participants with desir-
able or optimal levels generally favored the DTG/3TC group,
particularly with respect to total cholesterol, low-density li-
poprotein cholesterol, and triglycerides (Figure 6B). Minimal
changes were observed in bone biomarkers (Supplementary
Figure 4).
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Figure 2. A, Virologic outcomes at weeks 96 and 144 in the intention-to-treat—exposed (ITT-E) population by the US Food and Drug Administration Snapshot algorithm. B,
Adjusted treatment differences (dolutegravir/lamivudine [DTG/3TC] group value - tenofovir alafenamide [TAF] group value), based on Cochran-Mantel-Haenszel stratified
analysis, with adjustment for baseline third agent class. Abbreviation: HIV-1, human immunodeficiency virus type 1.

DISCUSSION

Week 144 results of the TANGO study demonstrate long-term,
durable virologic efficacy after switching to the 2-drug reg-
imen DTG/3TC, as evidenced by its sustained noninferiority
(ITT-E) in maintaining virologic suppression, compared with
continuing 3- or 4-drug TAF-based regimens. The supportive
analysis in the per-protocol population favored DTG/3TC at
weeks 96 and 144. Importantly, the rate of Snapshot virologic
failure at week 144 remained <1% in the DTG/3TC group
(ITT-E). Virologic suppression rates were high and sus-
tained and were similar between treatment groups across
subgroups. Differences in small subgroups should be inter-
preted with caution, especially where Snapshot failures were
driven by nonvirologic causes. This demonstrates the efficacy
of DTG/3TC regardless of baseline treatment, participant,
or disease characteristics. No participants who switched to
DTG/3TC met CVW criteria, and no resistance development
was reported in either treatment group through week 144.
The overall rates of AEs were similar between groups, and
after week 48, the rates of AEs, SAEs, drug-related AEs, and
AEs leading to study discontinuation were similar between
groups.

Few participants had HIV-1 RNA levels 250 copies/mL in
the present study, consistent with results from the SALSA study,
in which DTG/3TC demonstrated efficacy noninferior to that
of continuing any current antiretroviral regimen for 1 year in
treatment-experienced participants [8]. Virologic response
rates were also high in the GEMINI-1 and GEMINI-2 studies, in
which DTG + 3TC demonstrated durable efficacy for 3 years in
treatment-naive participants [3-5]. In addition, the low rate of
virologic failure observed through week 144 in TANGO is con-
sistent with findings from a meta-analysis of 6 real-world ob-
servational studies, which found that DTG/3TC as maintenance
therapy resulted in virologic failure (defined as 2 consecutive
viral load measurements 250 copies/mL and/or 1 measurement
>1000 copies/mL) in 1% of treatment-experienced patients
(n = 2033) at either week 48 or week 96 [10].

No participants met CVW criteria through week 144 in the
DTG/3TC group. In addition, the post hoc analysis of baseline
proviral genotyping found that the 4 DTG/3TC participants
with preexisting archived M184M/V/I mutations at baseline
maintained virologic suppression at their last on-study viral
load measurement through the 144-week study period. When
historical plasma RNA resistance reports are not available,
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Figure 3.

Proportion of participants with human immunodeficiency virus type 1 (HIV-1) RNA levels <50 copies/mL by subgroup in the intention-to-treat—exposed population

by US Food and Drug Administration Snapshot algorithm at week 144. ®The study population was stratified by baseline third agent class (protease inhibitor [PI], integrase
strand transfer inhibitor [INSTI], or nonnucleoside reverse-transcriptase inhibitor [NNRTI]). ®Inall8 Snapshot nonresponders receiving dolutegravir/lamivudine (DTG/3TC) with
a baseline CD4" cell count <350/pL, Snapshot nonresponse occurred for nonvirologic reasons. ‘Adjusted difference for overall population (DTG/3TC - tenofovir alafenamide
[TAF]-based regimen) and 95% confidence intervals (Cls) are based on a stratified analysis (adjusting for baseline third agent class) using Cochran-Mantel-Haenszel weights
(meeting noninferiority based on -8% margin); unadjusted differences for subgroups represent proportion on DTG/3TC - proportion on TAF-based regimen.

proviral DNA testing results may be informative but should be
interpreted with caution. Proviral DNA resistance testing can
show the presence of resistance mutations but is not definitive
in showing the absence of preexisting resistance, so its clinical
utility has not been fully determined [7]. A systematic litera-
ture review of real-world evidence showed that across 7 studies
reporting on virologically suppressed adults with historical
M1841/V substitution, 3% of study participants (5 of 154) ex-
perienced virologic failure, and none had treatment-emergent
resistance-associated integrase strand transfer inhibitor substi-
tutions at virologic failure [11]. Overall, the TANGO results,
along with real-world evidence for DTG/3TC, provide further
confidence in the high barrier to resistance of DTG/3TC.

Through week 144, the rate of drug-related AEs was higher
with DTG/3TC than with TAF-based regimens, which is ex-
pected in a switch study setting where participants were stable
on their preexisting regimens. In TANGO, 90% of partici-
pants were switched to 2 new drugs in the DTG/3TC group
at baseline. However, in the post-week 48 AE analysis, rates
of drug-related AEs and AEs leading to discontinuation were
low and similar in both groups, and rates of AEs and SAEs
were comparable between groups, supporting the transient im-
pact of adjusting to new treatment regimens. From baseline to
week 144, weight gains were comparable between groups. Of
note, weight loss in participants with BMI categorized as obese
at baseline in the TAF-based regimen group was observed
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Table 3. Summary of Adverse Events in the Safety Population

Participants at wk 48, No. (%) Participants at wk 96, No. (%) Participants at wk 144, No. (%)
TAF-Based TAF-Based
DTG/3TC Regimen DTG/3TC Regimen DTG/3TC TAF-Based Reg-
Type of AE (n=369) (n=3719) (n=2369) (n=3719) (n=369) imen (n = 3719
Any AE 295 (80) 292 (79) 324 (88) 325 (88) 336 (91) 335 (90)
AEs occurring in 210% of either group
Nasopharyngitis 43 (12) 41 (11) 62 (17) 61 (16) 63 (17) 64 (17)
URTI 31 (8) 32 (9) 45 (12) 43 (12) 50 (14) 42 (11)
Diarrhea 30 (8) 26 (7) 45 (12) 38 (10) 50 (14) 44 (12)
Back pain 21 (6) 28 (8) 32 (9) 40 (11) 43 (12) 49 (13)
Syphilis 24(7) 13 (4) 34 (9) 26 (7) 39 (11) 33 (9)
Arthralgia 12 (3) 13 (4) 21 (6) 22 (6) 31 (8) 39 (11)
Drug-related AEs® 45 (12) 5(1) 51 (14) 12 (3) 55 (15) 18 (5)
Grade 2-5
Any 17 (5) 3(<1) 21 (6) 7(2) 21 (6) 13 (4)
Occurring in 20.5% of either group
Depression 0 1(<1) 3 (<) 1(<1) 2 (<1) 1(<1)
Insomnia 4(1) 0 4(1) 0 4(1) 0
Constipation 2 (<1) 1(<1) 2 (<1) 1(<1) 2 (<1) 1(<1)
Weight increase 1(<1) 0 2 (<) 1(<1) 3 (<) 3(<1)
Flatulence 2 (<1) 0 2 (<1) 0 2 (<1) 0
Nausea 0 1(<1) 0 1(<1) 0 2 (<1)
Metabolism and nutrition disorders
Weight increase 3(<1) 6(2) 5 (1) 7(2) 17 (5) 19 (5)
Hyperlipidemia 3 (<) 1(<1) 4(1) 3(<1) 7(2) 7(2)
Weight decrease 1(<1) 1(<1) 2 (<1) 1(<1) 3 (<) 4(1)
Impaired glucose tolerance 0 1(<1) 1(<1) 2 (<1) 1(<1) 2 (<1)
Type 1 diabetes 1(<1) 0 1(<1) 0 1(<1) 0
Type 2 diabetes 2 (<1) 0 2 (<1) 1(<1) 2 (<1) 1(<1)
AEs leading to study withdrawal®
Any 13 (4) 2 (<1) 21 (6) 4(1) 23 (6) 7(2)
Drug related 9(2) 1(<1) 14 (4) 3 (<) 13 (4) 5(1)
Any SAE? 21 (6) 16 (4) 42 (11) 35 (9) 57 (15) 44 (12)

Abbreviations: AE, adverse event; DTG/3TC, dolutegravir/lamivudine; SAE, serious AE; TAF, tenofovir alafenamide; URTI, upper respiratory tract infection.
#One participant was found to be taking a tenofovir disoproxil fumarate-based regimen and was excluded from the safety population.

PAll drug-related AEs through week 96 were grade 1 or 2; most drug-related AEs through week 144 were grade 1 or 2, except for 2 grade 3 events (suicidal ideation and increased trans-
aminases in the DTG/3TC group) and 1 grade 4 event (angioedema in the TAF-based regimen group).

°For summary of AEs leading to withdrawal from the study, see Supplementary Table 3.

9Two drug-related SAEs occurred through week 144 (increased transaminases in the DTG/3TC and angioedema in the TAF-based regimen group). Three fatal AEs, unrelated to study treat-
ment, occurred in the DTG/3TC group, 2 (gunshot wound [homicide] and substance abuse [acute intoxication]) through week 96 and a third (ischemic hepatitis) through week 144.

90 Day 1 to Week 48 DTG/3TC (N=369) TAF-based regimen (N=371)

85
83 Week 48 to 144 [l DTG/3TC (N=342) [ TAF-based regimen (N=342)

Participants, %

All AEs Drug-related AEs Serious AEs AEs leading Drug-related AEs
to withdrawal leading to withdrawal

Figure 4. Summary of adverse events (AEs) after week 48. Abbreviations: DTG/3TC, dolutegravir/lamivudine; TAF, tenofovir alafenamide.
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between weeks 48 and 96 with weight regained by week 144;
in the DTG/3TC group, a smaller weight loss was observed
from day 1, with weight regained by week 48. The dynamic
of weight changes over time may be related to the impact of
external lifestyle interventions, as evidenced by the post hoc
analysis of dietetic counseling/weight management program
referrals. The numbers of participants withdrawing because of
an AE of increased weight (2 of 369 receiving DTG/3TC and
1 of 371 receiving TAF-based regimens) and the proportions
with 210% weight increase from baseline (13% and 12% for
DTG/3TC and TAF-based regimens, respectively) were similar
between groups.

Although treatment differences in insulin resistance, as meas-
ured by HOMA-IR, were observed in the week 48 analysis, none
were observed at week 144, with levels approximately 10%-11%
higher than baseline in both groups. Differences in diet/exer-
cise intervention referrals, which occurred more frequently in
participants in the TAF-based regimen group with baseline
BMI categorized as obese, and in weight fluctuations over time
limit interpretation of results. Changes in lipid parameters fa-
vored the DTG/3TC group and were sustained through 3 years
of treatment, while the proportions of participants who started
treatment with lipid-lowering agents since baseline were sim-
ilar between groups. After 144 weeks of study treatment, met-
abolic health (as assessed by weight, lipid values, and insulin
resistance) was generally stable across both groups. Changes in
renal biomarkers did not indicate any significant clinical impact
on kidney function in either group. Small and similar changes
between groups in bone biomarkers were observed in the pre-
sent study. Similar and minimal changes in inflammatory bio-
markers were also observed in the 2 groups. Inflammatory
biomarker results are in line with the high and comparable
rates of virologic suppression in both groups, including rates of
virologic suppression below qualitative detectable levels (“target
not detected”).

The TANGO study has some limitations. Most participants in
the study were white (79%), male (92%), aged <50 years (77%),
and used boosted elvitegravir-based regimens at baseline (73%);
regardless, no apparent differences were observed in post hoc
subgroup analyses of efficacy and safety [12]. Since the week
48 analysis, the COVID-19 pandemic posed a barrier to data
collection, with week 96 data unavailable for 44 of 741 partici-
pants (6%), with numbers imbalanced between groups. At week
144, only 7 participants had data missing owing to the COVID-
19 pandemic. The impact of COVID-19 was accounted for in
the efficacy evaluable population Snapshot sensitivity analyses,
which were consistent with the main Snapshot analysis.

In conclusion, week 96 and 144 secondary analyses of the
TANGO study demonstrate durable, noninferior efficacy of
DTG/3TC compared with continuing TAF-based regimens in
virologically suppressed adults, with no confirmed virologic
failure or observed resistance in the DTG/3TC group through

3 years. These results provide further support for the use of
this 2-drug regimen as a treatment option for treatment-
experienced, virologically suppressed individuals with HIV-1
infection and no history of virologic failure or documented re-
sistance to DTG or 3TC.
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Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors,
so questions or comments should be addressed to the corresponding author.
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