
Comparable viral decay with initial dolutegravir plus lamivudine
versus dolutegravir-based triple therapy

Jason Gillman1*, Patrick Janulis2, Roy Gulick3, Carole L. Wallis4, Baiba Berzins2, Roger Bedimo5, Kimberly Smith6,
Michael Aboud6 and Babafemi Taiwo2

1Prism Health North Texas, Dallas, TX 75208, USA; 2Division of Infectious Diseases, Northwestern University, Chicago, IL 60611, USA;
3Division of Infectious Diseases, Weill Cornell Medicine, New York, NY 10065, USA; 4BARC-SA/Lancet Laboratories, Richmond,

Johannesburg, Gauteng, South Africa; 5VA North Texas Health Care System, Dallas, TX 75216, USA; 6ViiV Healthcare, Research Triangle
Park, NC 27709, USA

*Corresponding author. Tel: !1 972 807 7370; Fax: !1 972 807 7381; E-mail: Jason.Gillman@prismntx.org

Received 14 January 2019; returned 6 March 2019; revised 30 March 2019; accepted 6 April 2019

Objectives: To expand understanding of the virological potency of initial dolutegravir plus lamivudine dual ther-
apy (dolutegravir/lamivudine), we compared the viral decay seen in the pilot ACTG A5353 study with the decay
observed with dolutegravir plus two NRTIs in the SPRING-1 and SINGLE studies, while also exploring the impact
of baseline viral load (VL).

Methods: Change in VL from baseline was calculated for timepoints shared by A5353 (n"120, including 37 par-
ticipants with pretreatment VL .100000 copies/mL), SPRING-1 (n"51) and SINGLE (n"417). The 95% CIs of
change from baseline were determined for each observed week, using the mean log10-transformed VL, and
compared between the dolutegravir/lamivudine and triple therapy groups using the Wilcoxon Rank Sum test for
non-inferiority (d"0.5). To assess the impact of baseline VL on viral decay, we examined a bi-exponential non-lin-
ear mixed-effect model.

Results: The mean VL change from baseline to week 24 was #2.9 log10 copies/mL for dolutegravir/lamivudine
versus #3.0 log10 copies/mL for dolutegravir-based three-drug therapy (P,0.001). In the decay model, baseline
VL .100000 copies/mL was associated with a slower initial decay rate (d1). A faster initial decay rate was seen
with dolutegravir/lamivudine, which was partially offset when baseline VL was .100000 copies/mL as indicated
by a significant interaction between baseline VL and drug therapy group. The secondary decay rate (d2) was not
significantly different from zero, with no significant associations.

Conclusions: Viral decay with dolutegravir/lamivudine was comparable to viral decay with dolutegravir-based
triple therapy, even in individuals with higher pretreatment VL (.100000 copies/mL).

Introduction

The virological efficacy of two-drug ART with lamivudine and dolu-
tegravir in treatment-naive HIV-1-infected individuals was first
explored in two single-arm pilot studies, PADDLE1,2 and A5353.3

These early successes with dual therapy were followed by the fully
powered phase III GEMINI studies, which established the non-
inferiority of dolutegravir/lamivudine versus a standard three-drug
regimen in suppressing plasma HIV-1 RNA [viral load (VL)] below
50 copies/mL at week 48.4

The rapidity of viral decay after treatment initiation is another
important piece of the virological profile of an antiretroviral regi-
men, and at least three distinct phases of viral decay have been
identified.5 Phase 1 viral decay, which occurs during the first
10 days of ART, reflects turnover of short-lived infected cells,5,6

and correlates with subsequent virological response.7 Phases 2
and 3 are incrementally slower than phase 1 and are thought to
reflect loss of longer-lived productively infected cells and decay of
latently infected CD4! T cells, respectively. Rapid viral decay (i.e.
attainment of VL ,50 copies/mL between week 2 and week 12)
has been shown to be associated with virological response at
1 year.8 Furthermore, the rapidity of viral suppression below detec-
tion limits in plasma may provide some insight into when a regi-
men may be considered fully effective for HIV transmission
prevention since evidence now exists that ‘undetectable"
untransmittable’.9,10

The viral decay produced by dolutegravir plus lamivudine was
evaluated in a PADDLE substudy11 and shown to be similar to that
seen with the three-drug dolutegravir-based regimens used in
the studies SPRING-1 (dolutegravir plus two NRTIs) and SINGLE
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(dolutegravir plus abacavir/lamivudine).12,13 Because the PADDLE
study excluded participants with screening VL .100000 copies/mL,
the early viral decay in this population remains largely unknown.
The A5353 study included 120 participants, of whom 37 (31%) had
a baseline VL .100000 copies/mL. To further characterize viral
decay with dolutegravir plus lamivudine and determine the impact
of baseline VL (�100000 versus .100000 copies/mL), we com-
pared the viral decay in A5353 with the viral decay observed in the
SPRING-1 and SINGLE studies. We hypothesized that viral decay
with dolutegravir plus lamivudine is comparable to dolutegravir-
based triple therapy at both high and low baseline VLs.

Methods
A post-hoc analysis was conducted using VL data obtained from the time-
points shared by A5353 (n"120), SPRING-1 (n"51) and SINGLE (n"417):
baseline (pretreatment) and study weeks 2, 4, 8, 12, 16 and 24. From
SPRING-1, a dose-ranging study exploring three different doses of dolute-
gravir, only the participants receiving the 50 mg dose were selected for
this cross-study comparison. All three studies utilized the Abbott RealTime
HIV-1 assay with a lower detection limit of 40 copies/mL, and observations
below the lower limit of detection were assigned the lowest detection value
of 39 copies/mL. Change in VL from baseline to each timepoint was calcu-
lated for each participant. The 95% CIs of change from baseline were
examined for each observed week, using the mean log10-transformed VL,
and compared across the two-drug (A5353) and three-drug (SPRING-1 and
SINGLE) therapy groups using the Wilcoxon Rank Sum test for non-
inferiority (d"0.5). Non-inferiority of these change estimates was tested
using+0.5 log10 VL as the maximum difference between the two groups.14

For the viral decay analysis, a bi-exponential non-linear mixed-effect model
was examined. Three variables were added as covariates of the initial (d1)
and secondary (d2) decay parameters: two-drug versus three-drug therapy,
baseline VL (�100000 versus .100000 copies/mL) and an interaction term
of the drug therapy and baseline VL stratum. Simple slope decay rates were
determined for the four groups. Using a maximum likelihood-based ap-
proach, all available observations were used in the estimation of model
parameters. Therefore, for individual missing data at week 24, all other
data from these individuals were utilized to estimate the slope and inform
model parameter estimates.

Results

In the two-drug therapy group (A5353), 120 participants were
included for analysis. One participant in the SINGLE study had
missing data (baseline VL) and therefore was not included in the
analysis, leaving 467 participants for inclusion in the three-drug
therapy group (SPRING-1 and SINGLE). In this analytical sample of
587 participants, 183 (31%) participants had a baseline VL
.100000 copies/mL, which included 37 (31%) participants from
the two-drug therapy group and 146 (31%) participants from the
three-drug therapy group.

The VL change from baseline with two-drug therapy was non-
inferior to that with three-drug therapy at all timepoints (P,0.001;
Tables 1 and 2). In bi-exponential effect modelling, the initial
decay parameter (d1) was 0.969 (95% CI"0.920–1.017; P,0.001).
The effect estimate for two-drug therapy for those with a baseline
VL ,100000 copies/mL was 0.303 (95% CI"0.162–0.444), indicat-
ing faster initial decay with two-drug therapy compared with
three-drug therapy (P,0.001). The effect estimate for baseline VL
.100000 copies/mL for those on three-drug therapy was #0.373
(95% CI"#0.427 to #0.319), indicating slower initial decay at

higher baseline VL (P,0.001). The interaction term was #0.174
(95% CI"#0.336 to #0.011), demonstrating that the effects var-
ied across groups (P"0.036). The secondary decay parameter (d2)
was non-significantly different from zero, with no significant
associations. Simple slope decay rates are shown in Figure 1. As
indicated in the figure, the two-drug group with a baseline VL
,100000 copies/mL had the fastest decay rate (1.272, 95%
CI"1.135–1.409) followed by the three-drug group with a baseline
VL ,100000 copies/mL (0.969, 95% CI"0.920–1.017), the two-
drug group with baseline VL .100000 copies/mL (0.725, 95%
CI"0.648–0.802) and the three-drug group with a baseline VL
.100000 copies/mL (0.596, 95% CI"0.560–0.631).

Discussion

Dual therapy with dolutegravir plus lamivudine offers a compelling
option for the initial treatment of HIV-1 infection due to its poten-
tial for lower adverse events and cost when compared with some
three-drug regimens.15 In the GEMINI studies, 91% of treatment-
naive individuals receiving this two-drug regimen achieved VL ,50
copies/mL at week 48, demonstrating non-inferiority to a three-
drug regimen of tenofovir disoproxil fumarate/emtricitabine and
dolutegravir.4 There were no significant differences between those
with baseline VL �100000 versus .100000 copies/mL.
Dolutegravir plus lamivudine was recently added to the US
Department of Health and Human Services (DHHS) and European
AIDS Clinical Society (EACS) treatment guidelines as an alternative
option for initial HIV treatment16,17 and a single tablet formulation
of this regimen has been approved by the FDA. Our study extends
understanding of the virological profile of initial dolutegravir plus
lamivudine dual therapy by showing that viral decay with this regi-
men is comparable to the decay with three-drug dolutegravir-
based regimens.

While baseline VL .100000 copies/mL was associated with an
overall slower decay rate in our model, viral decay with two-drug
therapy in this subgroup was comparable to viral decay with three-
drug therapy. This is consistent with the efficacy of dolutegravir
plus lamivudine in this subgroup of the GEMINI studies. The finding
of a faster decay rate with two-drug therapy was unexpected and
should be interpreted with caution. A5353, unlike SPRING-1 and
SINGLE, excluded participants with a screening VL �500000 cop-
ies/mL, who would be predicted to have the slowest decay rates
and may have contributed to the slower decay seen with the
three-drug regimens. Nevertheless, there were four participants in
A5353 who, despite having VL ,500000 copies/mL at screening,
actually had VL �500000 copies/mL at study entry. SPRING-1
included 3 participants with VL�500000 copies/mL at study entry
and SINGLE included 27 participants with VL �500000 copies/mL
at study entry.

To explore the potential impact of the differing inclusion criteria
on our results, we performed a sensitivity analysis examining the
same bi-exponential model when excluding all participants with
VL .500000 copies/mL at study entry. The results of this model
indicated that the statistically significant faster decay with two-
drug therapy remained. The interaction term, however, was no
longer significant, indicating that the faster decay in the two-drug
therapy group did not differ according to baseline VL. Therefore,
the results of the sensitivity analysis suggest that our findings
are robust to the difference in baseline VL inclusion criteria.
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Nonetheless, we continue to urge caution in interpreting this differ-
ence given the possibility of further unmeasured confounders in
any non-randomized post-hoc analysis.

Our results show that dolutegravir plus lamivudine achieves
viral suppression in a similar time frame to dolutegravir-based

three-drug therapy, which is important since suppression of
plasma viraemia is effective in preventing viral transmission.10

There was also no evidence from our analysis that dolutegravir
plus lamivudine is likely to increase the risk of incomplete
viral suppression, which has been associated with resistance
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Figure 1. Simple slope decay rates.

Table 1. VL change from baseline

Mean change in VL, log10 copies/mL transformed (95% CI)

Non-inferiority test (d"0.5)A5353, n"120 SPRING-1 and SINGLE, n"467

Baseline–week 2 #2.52 (#2.61 to #2.43) #2.46 (#2.51 to #2.41) P,0.001

Baseline–week 4 #2.80 (#2.91 to #2.69) #2.86 (#2.91 to #2.81) P,0.001

Baseline–week 8 #2.92 (#3.04 to #2.79) #2.98 (#3.04 to #2.92) P,0.001

Baseline–week 12 #2.91 (#3.04 to #2.78) #3.00 (#3.07 to #2.94) P,0.001

Baseline–week 16 #2.89 (#3.03 to #2.76) #3.02 (#3.08 to #2.96) P,0.001

Baseline–week 24 #2.89 (#3.03 to #2.74) #3.02 (#3.09 to #2.95) P,0.001
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emergence in some settings.18,19 In fact, the initial decay in vir-
aemia with both two-drug therapy and three-drug therapy was
so rapid that subsequent decay was modest. This suggests a
dominant effect of dolutegravir in the different regimens, con-
sistent with an early dose-ranging study that showed a VL
reduction of up to 2.46 log10 copies/mL following 10 days of
dolutegravir monotherapy.20

Limitations of our study include the fact that it was a post-
hoc analysis. Furthermore, we compared studies that had dif-
ferent exclusion and inclusion criteria, hence the populations
could have differed in ways that we have not identified or
accounted for. In the three-drug therapy group, 93% of partici-
pants (433/467) were on a nucleoside backbone of abacavir and
lamivudine, therefore the results may not be fully generalizable
to individuals on a nucleoside backbone of tenofovir disoproxil
fumarate and emtricitabine. Given the absence of VL measure-
ments between week 0 and week 2, we were unable to under-
take a comprehensive viral dynamics evaluation as reported in
other studies.21 As such, the initial and secondary decay rates
reported in our analysis are not the same as the phase 1 and
phase 2 viral decays characterized with more intense sam-
pling.5 Finally, the covariates included in our modelling did not
include CD4! T cell count because the substantial overlap in VL
and CD4 would lead to extremely low cell counts in observa-
tions. Median CD4! T cell counts were similar between the three
trials: 335 cells/mm3 in the dolutegravir arm of SINGLE,
305 cells/mm3 in the dolutegravir 50 mg arm of SPRING-1 and
387 cells/mm3 in A5353.3,13,22 In the GEMINI studies, FDA snap-
shot analysis showed that among participants with CD4!
counts of �200 cells/mm3, 79% in the two-drug regimen group
achieved HIV-1 RNA values of ,50 copies/mL compared with
93% in the three-drug regimen group; however, most of the rea-
sons for snapshot failures in this subgroup were unrelated to
virological efficacy or treatment failure.4

Despite the limitations, we have shown that viral decay with
initial dolutegravir plus lamivudine is comparable to that with dolu-
tegravir-based three-drug therapy, even in individuals with pre-
treatment VL .100000 copies/mL.
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