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Background. Drug resistance testing aids in appropriate antiretroviral therapy selection to improve treatment success but may
not be readily available. We evaluated the impact of switching to dolutegravir/lamivudine (DTG/3TC) using pooled data from the
TANGO and SALSA trials in adults who were virologically suppressed with or without historical resistance results at screening.

Methods. Adults who were virologically suppressed (HIV-1 RNA <50 copies/mL for >6 months) with no prior virologic failure
were randomized to switch to DTG/3TC (TANGO, n = 369; SALSA, n = 246) or continue their current antiretroviral regimen (CAR;
TANGO, n=372; SALSA, n=247). Week 48 HIV-1 RNA >50 and <50 copies/mL (Snapshot algorithm, Food and Drug
Administration; intention-to-treat exposed), CD4+ cell count, and safety were analyzed by availability of historical resistance results.

Results.  Overall, 294 of 615 (48%) participants in the DTG/3TC group and 277 of 619 (45%) participants in the CAR group had
no historical resistance results at screening. At week 48, proportions with Snapshot HIV-1 RNA >50 copies/mL were low (<1.1%)
and similar across treatment groups and by historical resistance results availability. High proportions (91%-95%) maintained
virologic suppression through week 48, regardless of results availability. Across both subgroups of results availability, greater
increases in CD4+ cell count from baseline to week 48 occurred with DTG/3TC vs CAR. No participants taking DTG/3TC had
confirmed virologic withdrawal, regardless of historical resistance results availability. One participant undergoing CAR without
historical resistance results had confirmed virologic withdrawal; no resistance was detected. Overall, DTG/3TC was well
tolerated; few adverse events led to withdrawal.

Conclusions. Findings support DTG/3TC as a robust switch option for adults who are virologically suppressed with HIV-1 and
no prior virologic failure, regardless of historical resistance results availability.

Clinical trial registration. TANGO: NCT03446573, https://clinicaltrials.gov/study/NCT03446573. SALSA: NCT04021290,
https://clinicaltrials.gov/study/NCT04021290
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Based on results from the GEMINI-1/GEMINI-2, TANGO, and
SALSA phase 3 clinical trials, the 2-drug regimen dolutegravir/
lamivudine (DTG/3TC) is recommended by international
guidelines as an initial antiretroviral therapy (ART) regimen
and as a switch option in people with HIV-1 who are virologically
suppressed [1]. GEMINI-1/GEMINI-2 demonstrated the
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noninferior efficacy of DTG + 3TC to the 3-drug regimen
DTG + tenofovir disoproxil fumarate/emtricitabine (TDF/
FTC) through week 144 in participants who were ART naive,
while SALSA and TANGO showed the noninferiority of
switching to DTG/3TC vs continuing 3- or 4-drug regimens
through week 48 (SALSA; various ART regimens) and week
144 (TANGO; tenofovir alafenamide [TAF]-based regi-
mens) in participants who were virologically suppressed
with no prior virologic failure. All studies also reported the
good safety profile and high barrier to resistance of DTG/
3TC, although individuals were ineligible to participate if
they had any evidence of major mutations associated with re-
sistance to nucleoside reverse transcriptase inhibitor (NRTI)
or DTG [2-6].

Drug resistance testing of plasma HIV-1 RNA is recom-
mended in US and European guidelines to determine the po-
tential presence of preexisting resistance to ART before
treatment initiation and at the time of virologic failure [7, 8].
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These tests may not be readily accessible, or historical HIV re-
sistance results may not be available. Among individuals who
were naive to ART with no baseline resistance results, the effi-
cacy of DTG/3TC was shown to be noninferior to DTG-based
3-drug regimens at 24 weeks in the phase 4 D2ARLING study
[9]. However, those who are stably suppressed have a plasma
viral load below the threshold of resistance testing for routine
clinical assays, and many people requiring or requesting a
switch in their ART regimen might not have a complete med-
ical history. While preexisting resistance mutations to DTG
and 3TC are rare in treatment-naive populations [10-12], the
M184V/I mutation conferring high-level resistance to 3TC
and FTC is commonly observed after treatment failure [13].
Although DTG/3TC is not indicated for individuals with
M184V/], it is important to understand the impact of this mu-
tation on the efficacy and safety of 2-drug regimens containing
3TC or FTC in those who do not have historical HIV resistance
data available.

To increase the precision of estimates in subgroups of sci-
entific importance, data from the TANGO and SALSA trials
were pooled. While historical plasma viral RNA resistance
genotype was not required for enrollment, it was utilized
for inclusion or exclusion when available. Here, we present
pooled efficacy and safety analyses from the TANGO and
SALSA trials in adults who were virologically suppressed
with and without historical resistance results at screening
to examine whether the absence of historical resistance re-
sults affects the efficacy and safety of DTG/3TC after ART
regimen switch.

METHODS

Study Design

Detailed methodology has been published for both studies
(TANGO:  ClinicalTrials.gov, = NCT03446573;  SALSA:
ClinicalTrials.gov, NCT04021290) [4, 6, 14]. In brief, adults
with HIV-1 who were virologically suppressed were randomized
to switch to a once-daily fixed-dose combination of DTG (50
mg)/3TC (300 mg) or continue their current antiretroviral regi-
men (CAR). In the TANGO study, the current regimen was
TAF/FTC + protease inhibitor, integrase strand transfer inhibi-
tor (INSTI), or nonnucleoside reverse transcriptase inhibitor
(NNRTI). In the SALSA study, the current regimen was 2
NRTIs + protease inhibitor, INSTL, or NNRTIL. Inclusion criteria
included the following: >2 documented HIV-1 RNA measure-
ments <50 copies/mL for >6 months before screening, no hep-
atitis B virus infection or need for hepatitis C virus therapy, and
no prior virologic failure. Exclusion criteria included the follow-
ing: any evidence of major NRTI resistance—associated mutation
or any INSTI resistance-associated mutation in any historical
genotype assay results, if available; plasma HIV-1 RNA >50
copies/mL within 6 months of screening; >2 measurements

>50 copies/mL or any measurement >200 copies/mL within 6
and 12 months of screening; or prior regimen switch for virolog-
ic failure (HIV-1 RNA >400 copies/mL).

Study data collection dates for TANGO were 18 January
2018 (first participant, first visit) to 20 May 2019 (last partici-
pant, last visit); the data cutoff date for the 48-week analysis
was 19 June 2019. Study data collection dates for SALSA
were 11 November 2019 (first participant, first visit) to 23
April 2021 (last participant, last visit); the data cutoff date for
the 48-week analysis was 21 May 2021.

Patient Consent Statement

Both studies were conducted in accordance with the
International Conference on Harmonization Good Clinical
Practice and followed the principles of the Declaration of
Helsinki. Approval was obtained from ethics committees at
the investigational sites. All participants provided written in-
formed consent before study initiation.

Procedures

Detailed procedures have been published [4, 6, 14]. Briefly,
eligible participants were randomized 1:1 to switch to a
once-daily fixed-dose combination of DTG/3TC or continue
CAR. No regimen modifications were allowed, except switch-
ing between ritonavir and cobicistat (TANGO, SALSA) or
3TC and FTC (SALSA) in the CAR group. Study visits were
planned at baseline (day 1) and weeks 4, 8 (TANGO only),
12, 24, 36, and 48. Plasma for HIV-1 RNA quantification was
collected, and safety outcomes were assessed at each visit.
Post hoc HIV-1 proviral DNA genotyping was conducted ret-
rospectively on whole blood samples to evaluate baseline preex-
isting resistance using the GenoSure Archive assay (Monogram
Biosciences). These resistance mutations were reported via a
mutation prevalence cutoff of 10% for TANGO and 15% for
SALSA.

Outcomes

Data were analyzed by subgroups of participants with and with-
out historical resistance results at screening. Demographics and
baseline characteristics were collected for each subgroup. In the
subgroup of participants with historical resistance results at
screening, the most frequent major resistance-associated muta-
tions at baseline were identified. In TANGO and SALSA, the pri-
mary end point was the proportion of participants with HIV-1
RNA >50 copies/mL at week 48 according to the US Food and
Drug Administration Snapshot algorithm in the intention-to-
treat—exposed (ITT-E) population. Key secondary end points
were as follows: the proportion of participants with HIV-1
RNA <50 copies/mL (Snapshot, ITT-E); change from baseline
in CD4+ cell count and CD4+/CD8+ ratio; and incidence of ob-
served genotypic/phenotypic resistance in participants meeting
criteria for confirmed virologic withdrawal (CVW), defined as
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HIV-1 RNA >50 copies/mL, followed by a second consecutive
on-treatment HIV-1 RNA >200 copies/mL. Safety assessments
included incidence and severity of adverse events (AEs) and dis-
continuations due to AEs.

Statistical Analysis

A pooled analysis of results from the phase 3 TANGO and
SALSA clinical trials was performed. All randomized partici-
pants who received >1 dose of study treatment were included
in the ITT-E population, which was used for efficacy and safety
analyses.

Proportions of participants with HIV-1 RNA >50 and <50
copies/mL (Snapshot) at week 48 were analyzed by a Cochran-
Mantel-Haenszel test adjusting for baseline third agent class.
Mixed models repeated measures analysis was used for the
adjusted mean change from baseline in CD4+ cell count and
CD4+/CD8+ ratio, adjusting for the following:

« treatment, visit, age, sex, and race;

« baseline CD4+ cell count, body mass index, third agent, and
resistance results;

« interactions for (1) treatment X visit, (2) baseline value X vis-
it, (3) visit X baseline resistance results, (4) treatment X base-
line resistance results, and (5) treatment X visit X baseline
resistance results; and

« study (combined analysis only), with visit as the repeated factor.

Baseline CD4+/CD8+ ratio was an additional adjustment
term for CD4+/CD8+ ratio. Incidence and severity of AEs
were summarized descriptively.

RESULTS

Participants

In TANGO, 919 participants were screened, with 743 randomized
to switch to DTG/3TC (n=371) or continue their TAF-based
regimen (n = 372); 2 participants randomized to DTG/3TC did
not receive study treatment and were excluded from the ITT-E
population. In SALSA, 593 participants were screened, and 246
were randomized to switch to DTG/3TC and 247 to continue
CAR. Screening failure (TANGO, n=176; SALSA, n=100)
was primarily due to inclusion/exclusion criteria (TANGO,
n = 142; SALSA, n = 70), including variation in ART regimens
before study enrollment, lack of viral load documentation,
and presence of major NRTI or INSTI resistance mutations
(TANGO, 9/919 [<1%]; SALSA, 2/593 [<1%]). Additionally, in
SALSA, 2 participants who were randomized to switch to DTG/
3TC and 2 who were randomized to continue CAR were excluded
from the per-protocol population after major NRTT or INSTT re-
sistance mutations were identified; these participants were not ex-
cluded from the ITT-E population and are included in this
analysis. This pooled analysis comprised 1234 participants: 615
in the DTG/3TC group and 619 in the CAR group.

In the overall ITT-E population, 20% (250/1234) of partici-
pants identified as female and 71% (878/1234) as White, and
the median age was 42 years (range, 18-83; Table 1).

Overall, 294 of 615 (48%) participants in the DTG/3TC
group and 277 of 619 (45%) in the CAR group had no historical
resistance results available at screening. Among subsets of par-
ticipants with archived resistance, the prevalence of major
resistance-associated mutations was comparable between treat-
ment groups in the TANGO (Supplementary Table 1) and
SALSA (Supplementary Table 2) populations. Baseline demo-
graphics in participants with and without historical resistance
results were similar and generally consistent with those of the
overall population. In both treatment groups, the median
time undergoing the baseline regimen was similar between par-
ticipants with historical resistance results available (DTG/3TC,
38 months [range, 4-233]; CAR, 44 [7-188]) and those without
(DTG/3TC, 44 months [range, 7-240]; CAR, 47 [7-253]).
Regardless of historical resistance results availability at screen-
ing, treatment groups had a similar ART history at baseline,
with INSTIs being the most commonly used third agent class
in participants with availability (DTG/3TC, 73%; CAR, 72%)
and without (DTG/3TC, 52%; CAR, 53%).

Efficacy

At week 48, proportions of participants with Snapshot HIV-1
RNA >50 copies/mL were low and similar across treatment
groups and by availability of historical resistance results at
screening (Figure 1A). Four participants with no results at
screening had HIV-1 RNA >50 copies/mL (DTG/3TC, 1/294;
CAR, 3/277; adjusted difference, —0.7%; 95% CI, —2.1% to
.7%) vs 3 participants with results (DTG/3TC, 1/321; CAR,
2/342; adjusted difference, —0.3%; 95% CI, —1.3% to .7%). The
proportion of participants maintaining HIV-1 RNA <50 cop-
ies/mL (Snapshot, ITT-E population) was high in both treatment
groups, regardless of availability of historical resistance results
(Figure 1B). In participants without historical resistance results
available, 93% (272/294) in the DTG/3TC group and 91% (253/
277) in the CAR group maintained virologic suppression (ad-
justed difference, 1.1%; 95% CI, —3.3% to 5.6%). Similarly,
95% (304/321) and 94% (322/342) of participants with historical
resistance results in the DTG/3TC and CAR groups, respectively,
maintained virologic suppression (adjusted difference, 0.6%;
95% CI, —2.9% to 4.1%).

Among participants without historical resistance results at
screening, the DTG/3TC group had an increase in CD4+ cell
count from baseline to week 48 (adjusted mean change [SE],
21.2 [10.5] cells/ymm?), whereas the CAR group experienced a
decrease from baseline of —17.3 (10.3) cells/mm? (Table 2).
In participants with historical resistance results at screening,
the adjusted mean change (SE) in CD4+ cell count from base-
line to week 48 was comparable between the DTG/3TC and
CAR groups (23.5 [10.0] vs 10.2 [9.2] cells/mm?). Adjusted
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Table 1.
Pooled ITT-E Population

Demographics and Baseline Characteristics by Availability of Historical Resistance Results at Screening and Overall: TANGO and SALSA

No Historical Resistance Results at

Historical Resistance Results at

Screening Screening Overall

Parameter DTG/3TC (n=294) CAR (n=277) DTG/3TC (n=2321) CAR (n=342) DTG/3TC (n=615) CAR (n=619)
Age, y 42 (20-74) 43 (20-83) 42 (22-74) 41 (18-73) 42 (20-74) 42 (18-83)

>50y 80 (27) 85 (31) 97 (30) 102 (30) 177 (29) 187 (30)
Sex: female 82 (28) 76 (27) 51 (16) 41 (12) 133 (22) 117 (19)
Race

White 201 (68) 178 (64) 244 (76) 255 (75) 445 (72) 433 (70)

Black 45 (15) 48 (17) 51 (16) 58 (17) 96 (16) 106 (17)

Asian 30 (10) 34 (12) 14 (4) 18 () 44 (7) 52 (8)

Other races® 18 (6) 17 (6) 12 (4) 11 (3) 30 (5) 28 (5)
Ethnicity

Hispanic/Latinx 75 (26) 71 (26) 59 (18) 50 (15) 134 (22) 121 (20)

Not Hispanic/Latinx 219 (74) 206 (74) 262 (82) 292 (85) 481 (78) 498 (80)
CD4+ cell count, cells/mm? 685 (154-2089) 675 (94-1954) 666 (133-1678) 686 (122-1810) 680 (133-2089) 684 (94-1954)

<350 28 (10) 23 (8) 28 (9) 24.(7) 56 (9) 47 (8)

>350 266 (90) 254 (92) 292 (91) 318 (93) 558 (91) 572 (92)
CD4+/CD8+ ratio 1.0 (0-3) 1.0 (0-3) 0.9 (0-4) 1.0 (0-3) 1.0 (0-4) 1.0 (0-3)
Duration of ART before day 1, mo 44 (7-240) 47 (7-253) 38 (4-233) 44 (7-188) 41 (4-240) 45 (7-253)
Baseline third agent class®

INSTI 154 (52) 148 (53) 233 (73) 246 (72) 387 (63) 394 (64)

NNRTI 113 (38) 112 (40) 61(19) 60 (18) 174 (28) 172 (28)

Protease inhibitor 27 (9) 17 (6) 27 (8) 36 (11) 54 (9) 53 (9)

Data are presented as median (range) or No. (%).

Abbreviations: ART, antiretroviral regimen; CAR, current antiretroviral regimen; DTG/3TC, dolutegravir/lamivudine; INSTI, integrase strand transfer inhibitor; ITT-E, intention-to-treat exposed;

NNRTI, nonnucleoside reverse transcriptase inhibitor.

?Includes American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, mixed White race, and individuals of multiple races.

®Due to rounding, total percentage might not equal 100%.

mean change (SE) in CD4+/CD8+ ratio from baseline to week 48
was similar between the DTG/3TC and CAR groups among par-
ticipants without historical resistance results (DTG/3TC, 0.03
[0.01]; CAR, 0.04 [0.01]) and among those with historical resis-
tance results (DTG/3TC, 0.04 [0.01]; CAR, 0.06 [0.01]).

No participants receiving DTG/3TC, regardless of historical
resistance results availability, met criteria for CVW. One partic-
ipant in the CAR group (undergoing a regimen of cobicistat-
boosted elvitegravir/TAF/FTC) without historical resistance
results at screening met CVW criteria, and no resistance was
detected at failure.

Safety

Safety results were similar in participants with and without his-
torical resistance results available at screening and consistent
with the overall analysis (Table 3). Through week 48, the overall
incidence of any AEs was comparable between the DTG/3TC
and CAR groups (without historical resistance results, 76%
[223/294] vs 71% [196/276], respectively; with historical resis-
tance results, 79% [252/321] vs 78% [268/342]; overall, 77%
[475/615] vs 75% [464/618]), with low incidences of AEs lead-
ing to withdrawal and serious AEs. In the overall population,
the more frequent drug-related AEs with DTG/3TC vs CAR

primarily occurred within the first 24 weeks (13% [79/615] vs
2% [15/618]) and were comparable after week 24 (3% [16/615]
vs <1% [6/618]).

The proportion of participants with drug-related AEs was
higher in the DTG/3TC group as compared with the CAR
group, regardless of availability of historical resistance results
(without historical resistance results, 17% [49/294] vs 5% [15/276],
respectively; with historical resistance results: 14% [44/321]
vs 2% [6/342]). Proportions of AEs leading to withdrawal
were low in both treatment groups regardless of resistance
results as well (DTG/3TC vs CAR: without historical resis-
tance results, 4% [11/294] vs 1% [3/276]; with historical re-
sistance results, 2% [7/321] vs <1% [2/342]). The frequency of
serious AEs was similar between treatment groups (DTG/3TC
vs CAR: without historical resistance results, 4% [13/294] vs 5%
[15/276]; with historical resistance results, 5% [15/321] vs 5%
[17/342]), as was the frequency of grade 2-5 AEs (without histor-
ical resistance results, 43% [126/294] vs 42% [115/276]; with his-
torical resistance results, 48% [155/321] vs 55% [188/342]).

DISCUSSION

Week 48 efficacy outcomes from the pooled analysis of
TANGO and SALSA demonstrated low rates of HIV-1 RNA
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DTG/3TC CAR DTG/3TC CAR DTG/3TC CAR
n (%) (N=294) (N=277) | (N=321) (N=342) | (N=615) (N=619)
HIV-1 RNA <50 copies/mL 272(93) 253 (91) | 304 (95) 322(94) | 576(94) 575(93)
HIV-1 RNA 250 copies/mL 1(<1) 3(1) 1(<1) 2(<1) 2(<1) 5(<1)
Data in window and HIV-1 RNA 250 copies/mL 1(<1) 1(<1) 0 0 1(<1) 1(<1)
Discontinued for lack of efficacy 0 2(<1) 0 2(<1) 0 4 (<1)
Discontinued for other reason and HIV-1 RNA 250 copies/mL 0 0 1(<1) 0 1(<1) 0
No virologic data 21 (7) 21(8) 16 (5) 18 (5) 37 (6) 39 (6)
Discontinued due to AE or death 11 (4) 2 (<1) 6 (2) 1(<1) 17 (3) 3 (<1)
Discontinued for other reasons 10 (3) 16 (6) 9(3) 16 (5) 19 (3) 32 (5)
On study but missing data in window 0 3(1) 1(<1) 1(<1) 1(<1) 4 (<1)

Figure 1. Proportions of participants with Snapshot HIV-1 RNA: A, >50 copies/mL; B, <50 copies/mL. C, Snapshot analysis by availability of historical resistance results at
screening and overall: TANGO and SALSA pooled ITT-E population. *Adjusted difference (95% Cl) for each population (DTG/3TC — CAR). AE, adverse event; CAR, current
antiretroviral regimen; DTG/3TC, dolutegravir/lamivudine; ITT-E, intention-to-treat exposed.

>50 copies/mL, high proportions of virologic suppression, no screening. Overall, DTG/3TC was well tolerated; proportions

CVWs, and no resistance development in the DTG/3TC group of AEs in participants with and without historical resistance

regardless of historical HIV resistance results availability at results at screening were similar. These results support the
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Table 2. Adjusted Mean Change From Baseline to Week 48 in CD4+ Cell Count and CD4+/CD8+ Ratio by Availability of Historical Resistance Results at

Screening and Overall: TANGO and SALSA Pooled ITT-E Population

No Historical Resistance Results at

Historical Resistance Results at

Screening Screening Overall
DTG/3TC CAR DTG/3TC CAR DTG/3TC CAR

Parameter (n=294) (n=277) (n=321) (n=342) (n=615) (n=619)
CD4+ cell count, cells/mm?®

Baseline, median (range) 685 (154-2089) 675 (94-1954) 666 (133-1678) 686 (122-1810) 680 (133-2089) 684 (94-1954)

Adjusted mean (SE) change from 21.2(10.5) -17.3(10.3) 23.5(10.0) 10.2 (9.2) 22.4(7.2) -2.0(6.9)

baseline at week 48

Adjusted difference (95% ClI) 38.5 (9.7, 67.2) 13.3(=13.3, 39.89) 24.4 (4.9, 43.9)
CD4+/CD8+ ratio

Baseline ratio, median (range) 1.0 (0-3) 1.0 (0-3) 0.9 (0-4) 1.0 (0-3) 1.0 (0-4) 1.0 (0-3)

Adjusted mean (SE) change from 0.03 (0.01) 0.04 (0.01) 0.04 (0.01) 0.06 (0.01) 0.04 (0.01) 0.05 (0.01)

baseline at week 48

Adjusted difference (95% CI) —-0.01 (-.04, .03) —-0.02 (-.05, .01) —0.02 (-.04, .01)

Adjustment terms included treatment, visit, age, sex, race, baseline value, baseline body mass index, baseline third agent class, treatment X visit interaction, baseline value x visit interaction,
and study, with visit as the repeated factor. Subgroup analyses by availability of historical resistance results at screening were also adjusted for baseline resistance results and the following
interactions: visit x baseline resistance results, treatment x baseline resistance results, and treatment x visit x baseline resistance results. For CD4+/CD8+ ratio, baseline CD4+ cell count was

an additional adjustment term.

Abbreviations: CAR, current antiretroviral regimen; DTG/3TC, dolutegravir/lamivudine; ITT-E, intention-to-treat exposed.

Table 3. AEs Through Week 48 by Availability of Historical Resistance Results at Screening and Overall: TANGO and SALSA Pooled Safety Population

No Historical Resistance Results at

Historical Resistance Results at

Screening Screening Overall
Parameter DTG/3TC (n=294) CAR (n=276) DTG/3TC (n=321) CAR (n=2342) DTG/3TC (n=615) CAR (n=618)
Any AE 223 (76) 196 (71) 252 (79) 268 (78) 475 (77) 464 (75)
AEs leading to withdrawal 11 (4) 3(1) 7(2) 2 (<) 18 (3) 5 (<1)
Drug-related AEs 49 (17) 15 (5) 44 (14) 6(2) 93 (15) 21 (3)
Grade 2-5 AEs 126 (43) 115 (42) 155 (48) 188 (55) 281 (46) 303 (49)
Any serious AE 13 (4) 15 (5) 15 (5) 17 (5) 28 (5) 32 (5)

Data are presented as No. (%). In TANGO, 1 participant was taking a TDF-based regimen and was thus excluded from the safety population.

Abbreviations: AE, adverse event; CAR, current antiretroviral regimen; DTG/3TC, dolutegravir/lamivudine; TDF, tenofovir disoproxil fumarate.

efficacy and safety of switching to DTG/3TC in people with
HIV-1 who are virologically suppressed and have no prior viro-
logic failure. Additionally, results are reassuring for the efficacy
of switching to DTG/3TC in the context of a lack of historical
resistance information—for example, in settings where geno-
typic testing is unavailable or in people without historical resis-
tance results.

In the TANGO and SALSA trials, 48% (294/615) of partici-
pants who switched to DTG/3TC did not have historical resis-
tance results available at screening. This finding is consistent
with real-world observational studies in Italy and Spain of peo-
ple with HIV-1 who were virologically suppressed and switched
to DTG/3TC; both studies reported that baseline genotypic re-
sistance results were not available for 49% (331/669 and 88/178,
respectively) of individuals [15, 16]. However, neither study re-
ported virologic outcomes in those with and without available
genotypic resistance results, as we have done in this pooled
analysis of TANGO and SALSA; moreover, to our knowledge,
a similar analysis has not been conducted in other real-world

studies of people with HIV-1 who were ART experienced and
switched to DTG/3TC.

These outcomes are consistent with observations from a sys-
tematic literature review and meta-analysis that consisted of 5
real-world evidence-based studies and 5 interventional trials,
including TANGO and SALSA, of individuals who were ART
experienced and had switched to DTG/3TC while having
M184V/I mutations previously detected by historical RNA or
archived proviral DNA [17]. Overall, the systematic literature
review showed a low prevalence of M184V/1 before the switch
to DTG/3TC in the evidence-based studies (11% [264/2428])
and low proportions of virologic failure postswitch among
those with historical M184V/I in both the evidence-based stud-
ies (week 24, 1.43% [3/210]; week 48, 3.45% [9/261]; week 96,
3.81% [8/210]) and the interventional trials (week 24, 0%
[0/42]; week 48, 0% [0/97]; week 96, 0% [0/38]).
Furthermore, no treatment-emergent resistance mutations
were reported in any of the real-world studies or interventional
trials analyzed. Altogether, these data support favorable
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outcomes with DTG/3TC in individuals with HIV-1, including
cases where preexisting M184V/I mutations were unknown.

Although TANGO and SALSA excluded participants with
major NRTT or INSTI resistance mutations at screening or
documented prior virologic failure, nearly half of participants
did not have historical resistance results available, and viro-
logic suppression rates were high and similar to those with
available historical resistance results. These results are in
alignment with findings from post hoc analyses based on ar-
chived proviral DNA [18]. At week 48 in the SALSA study,
192 (78%) participants in the DTG/3TC group and 185
(75%) in the CAR group were tested for proviral DNA resis-
tance [18]. Frequency of any overall major class resistance
was similar across treatment groups (DTG/3TC, 28%; CAR,
22%), with M184V/I mutations similarly distributed across
groups (3% each). At week 144 in TANGO, 330 of 366
(90%) participants in the DTG/3TC group and 324 of 368
(88%) in the TAF-based regimen group had proviral DNA ge-
notypes available. The frequency of any overall major class
resistance-associated mutations was similar (DTG/3TC,
25%; CAR, 28%), with the frequency of M184V/I mutations
comparable between groups (~1%) [14]. These results suggest
that switching to DTG/3TC leads to maintenance of virologic
suppression in high proportions of individuals without histor-
ical resistance results at screening, as well as those in whom
archived resistance was detected with proviral DNA testing.
Although proviral DNA resistance testing can show the pres-
ence of archived resistance mutations in low-level or sup-
pressed viremia, it is not conclusive in showing the absence
of preexisting resistance. Additionally, proviral DNA detec-
tion based on next-generation sequencing technology may
overestimate APOBEC hypermutation-mediated variants
(apolipoprotein B mRNA-editing enzyme catalytic polypep-
tide), such as M184I, depending on reporting thresholds
[19-21]. Therefore, while proviral DNA testing may be useful
when historical plasma RNA resistance results are unavail-
able, its clinical relevance remains uncertain, and interpreta-
tions should be made with these caveats in mind [8].

This study had some limitations. The TANGO and SALSA
studies excluded participants with resistance or prior virologic
failure, although availability of historical resistance results was
not required to assess eligibility. Post hoc proviral DNA testing
identified a small sample of participants with archived M184V/
I resistance in both studies [14, 18], including some partici-
pants with available historical resistance results at screening.
This discrepancy in M184V/I detection between historical
RNA resistance testing and proviral DNA resistance testing
illustrates the discordance that can be observed between the
methods [22]. While subgroup analyses have the potential to
enhance our understanding of clinical trial outcomes, they
bring inherent challenges such as reduced statistical power and
an increased risk of type I error; hence, careful interpretation of

these results is essential, particularly in the context of consistency
with existing literature.

CONCLUSIONS

Observations from this pooled analysis further demonstrate
not only the high efficacy and barrier to resistance but also
the safety of DTG/3TC for individuals who are virologically
suppressed with HIV-1 in stable switch settings, reinforcing
the use of DTG/3TC as a robust switch option for adults with
virologic suppression and no prior virologic failure. Similar
treatment outcomes were achieved in participants with and
without historical resistance results. This finding indicates
that DTG/3TC is a viable switch option for those who are viro-
logically suppressed, including in circumstances where histor-
ical resistance results are unavailable or preexisting archived
M184V/I is unknown.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
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