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ABSTRACT

The two-drug regimen dolutegravir plus lami-
vudine demonstrated durable efficacy for up to
3 years in phase III studies and a high barrier to

resistance in treatment-naive and virologically
suppressed people with HIV (PWH). This sys-
tematic literature review summarizes real-world
evidence evaluating effectiveness and safety of
dolutegravir plus lamivudine. We searched Ovid
MEDLINE�, Embase�, PubMed, Cochrane

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40121-021-00522-7.

R. Patel (&) � L. Evitt � T. Vincent � J. van Wyk
ViiV Healthcare, 980 Great West Road, Brentford
TW8 9GS, Middlesex, UK
e-mail: rickesh.x.patel@viivhealthcare.com

I. Mariolis
ViiV Healthcare, Athens, Greece

S. Di Giambenedetto
UOC Malattie Infettive, Fondazione Policlinico
Universitario Agostino Gemelli IRCCS, Rome, Italy

S. Di Giambenedetto
Dipartimento di Sicurezza e Bioetica, Sezione di
Malattie Infettive, Università Cattolica del Sacro
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library, and relevant international conference
proceedings from 2013 to 2020. Qualitative
synthesis of virologic suppression at Week 48,
treatment-emergent resistance, discontinuation
rates, and comorbidities was undertaken, with
no statistical analyses conducted. Linked pub-
lications and potential for duplication in
reporting of outcomes for cohorts and popula-
tions were identified, and the publication
reporting the highest number of PWH receiving
dolutegravir plus lamivudine was included in
the analysis. Thirty-four studies reporting on
cohorts of PWH not suspected to be linked or to
include duplicate data receiving dolutegravir
plus lamivudine were identified (N = 5017). Of
3744 virologically suppressed PWH who swit-
ched to dolutegravir plus lamivudine, 603
(16%) reported history of virologic failure.
Nineteen studies included effectiveness data
(n = 3558), four of which included data from
treatment-naive PWH (n = 69). In studies
with[ 100 PWH, high rates of virologic sup-
pression (Week 48, 97–100%) were maintained
with dolutegravir plus lamivudine, with low
rates of virologic failure (0–3.3 per 100 person-
years of follow-up); one instance of emergent
integrase strand transfer inhibitor resistance was
reported in a complex treatment-experienced
individual. Rates of discontinuation due to
adverse events were low and consistent with
previously observed trial data. Dolutegravir plus
lamivudine minimally impacted renal function
and had minimal impact on or improved lipid
profiles and bone mineral density. This sys-
tematic review demonstrates that effectiveness
and safety of doutegravir plus lamivudine in
clinical practice support data from randomized
controlled trials with regard to high rates of
virologic response, low rates of discontinuation,
and a high barrier to resistance.

Keywords: Dolutegravir; Dual therapy; HIV-1
infection; Lamivudine; Real-world

Key Points

The two-drug regimen dolutegravir plus
lamivudine has demonstrated durable
efficacy and a high barrier to resistance in
phase III clinical trials with data up to 3
years, and this review summarizes data on
the effectiveness and safety of
dolutegravir plus lamivudine in real-world
settings.

Virologic suppression was achieved and
maintained with dolutegravir plus
lamivudine in a wide variety of people
with HIV-1, including those simplifying
from a three-drug regimen.

Rates of virologic failure were low in
virologically suppressed individuals who
switched to dolutegravir plus lamivudine,
and rates of discontinuation due to
adverse events were low and consistent
with previously observed trial data.

Results from this systematic literature
review demonstrate that real-world
effectiveness and safety of dolutegravir
plus lamivudine in clinical practice
support data from randomized controlled
trials regarding high rates of virologic
response, low rates of discontinuation due
to adverse events, and a high barrier to
resistance.

INTRODUCTION

Recommended antiretroviral therapy (ART)
regimens historically included a core agent such
as a non-nucleoside reverse transcriptase inhi-
bitor (NNRTI), boosted protease inhibitor (PI),
or integrase strand transfer inhibitor (INSTI)
plus 2 nucleoside reverse transcriptase inhibi-
tors (NRTIs) [1]. These three-drug regimens
(3DRs) have been successful at improving life
expectancy for people with HIV (PWH) to near
that of the general population [2]. Therefore,
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PWH are living longer and consequently will
likely remain on ART for decades, in the con-
tinued absence of a cure. Antiretroviral therapy
may contribute to comorbidities associated with
aging, including renal, liver, or cardiovascular
disease; osteoporosis; and metabolic disorders
including diabetes and dyslipidemia [3–6].
Therefore, two-drug regimens (2DRs) have been
investigated as a means of reducing the number
of antiretroviral agents needed in a complete
ART regimen. To be successful, a 2DR should
include at least one antiretroviral agent with
high potency and a high barrier to resistance
[7]. Protease inhibitors were included in early
investigations of 2DRs because of their high
barrier to resistance and non-inferior efficacy to
3DRs [8–10]; however, long-term treatment
with PIs is associated with cardiovascular and
cerebrovascular disease as well as adverse
metabolic effects including dyslipidemia and
insulin resistance [11]. In addition, pharma-
cokinetic enhancements required with boosted
PIs can lead to complex drug-drug interactions
[12, 13]; thus, the need for a well-tolerated,
unboosted, potent 2DR with a high barrier to
resistance remains.

The INSTI dolutegravir has a high barrier to
resistance and has demonstrated high potency
for inhibition of HIV-1 in phase III studies
[14–16], making it well suited for use in a 2DR.
Treatment with dolutegravir in combination
with lamivudine in ART-naive participants
through 144 weeks demonstrated long-term
non-inferior efficacy vs. dolutegravir plus teno-
fovir disoproxil fumarate/emtricitabine in the
phase III GEMINI-1 and -2 studies [17]. Treat-
ment with dolutegravir plus lamivudine and
dolutegravir plus tenofovir disoproxil fumarate/
emtricitabine led to similar rapid declines in
plasma HIV-1 RNA regardless of baseline viral
load, similar discontinuation rates, and few
instances of participants meeting confirmed
virologic withdrawal criteria and only one case
of resistance in a participant with reported non-
adherence on dolutegravir plus lamivudine
[17–19]. Additionally, switching to the fixed-
dose combination dolutegravir/lamivudine in
adults with HIV-1 suppressed on a three- or
four-drug tenofovir alafenamide-based regimen
demonstrated good safety with non-inferior

efficacy compared with continuing on a teno-
fovir alafenamide-based regimen in the phase
III TANGO study, with no confirmed virologic
withdrawals or observed resistance through
144 weeks in the dolutegravir/lamivudine
treatment group [20]. These data led to the
marketing authorization (starting in 2019) of
the fixed-dose combination of dolutegravir/
lamivudine as a once-daily, single-tablet 2DR by
the US Food and Drug Administration (FDA)
[21], European Medicines Agency [22], Aus-
tralian Therapeutic Goods Administration [23],
and Japanese Ministry of Health, Labour and
Welfare [24]. In addition, dolutegravir/lamivu-
dine is included as a recommended or preferred
first-line regimen and a switch option for viro-
logically suppressed PWH in major interna-
tional guidelines [1, 25, 26].

Overall, approximately 1100 participants
received dolutegravir plus lamivudine in the
phase III GEMINI-1 and -2 and TANGO clinical
studies [19, 27]. Real-world evidence can pro-
vide data in populations that may be under-
represented in clinical trials—including
women, older PWH, PWH from diverse racial
backgrounds, and PWH with comorbidities—
and can aid understanding of the generaliz-
ability of the effectiveness and safety results
from these clinical studies to a more diverse
population as is treated in clinical practice.
Published data from PWH using dolutegravir
plus lamivudine in real-world settings are
available, and there is accumulating evidence
for the effectiveness of this 2DR in clinical
practice. The objective of this systematic litera-
ture review was to identify and summarize real-
world evidence in published literature from
January 1, 2013, to December 31, 2020,
regarding the effectiveness, safety, and barrier
to resistance of dolutegravir plus lamivudine.

METHODS

Search Strategy

A systematic literature review of Ovid MED-
LINE�, Embase�, PubMed, and Cochrane Cen-
tral Register of Controlled Trials databases was
conducted on December 31, 2020, to identify
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real-world observational studies of dolutegravir
plus lamivudine in PWH. In addition, relevant
conference proceedings (listed in Fig. 1) were
manually searched. Key terms included in the
search strings were related to HIV, study types
typically associated with real-world evidence
(Embase and MEDLINE searches only), and
dolutegravir (full search strategies are reported
in Table S1 in Supplementary Material).

Eligibility Criteria

Eligible studies were articles and conference
presentations on the 2DR dolutegravir plus
lamivudine (either dosed separately or as a
fixed-dose combination) in PWH in non-inter-
ventional and observational studies. Eligibility
assessment was independently reviewed by two
reviewers. Any discrepancies between the deci-
sions of the two reviewers at either stage of
screening were resolved by a third independent
reviewer. Titles and abstracts were screened
during the initial stage, and then full-text arti-
cles were screened during the second stage.
Only articles with publication dates from Jan-
uary 1, 2013, through December 31, 2020, were
included; studies with \ 10 PWH, case reports,
reviews, and editorials were excluded as were
preclinical, in vitro, animal, or controlled
studies.

Linked publications were identified based on
trial identifiers in addition to reporting of pop-
ulation, sites, and study period. Studies were
also reviewed to assess whether there was
potential duplication in reporting of outcomes
for cohorts and populations. If duplication of
cohort/population was suspected, the publica-
tion reporting the highest number of PWH
receiving dolutegravir plus lamivudine, the
overarching study, was included in the analysis.

Data Extraction

Data were extracted from eligible studies using a
list of data outputs that was determined before
the extraction. If more than one publication
was identified as describing a single trial (linked
publication), the data were compiled into a
single entry in the data extraction table to avoid

double counting PWH and studies. Information
was extracted from each included study on (1)
number of PWH receiving dolutegravir plus
lamivudine; (2) prior ART experience; (3) pre-
vious treatment regimens and duration of ART;
(4) baseline resistance; (5) baseline demographic
characteristics; (6) effectiveness outcomes; (7)
virologic failure; (8) treatment-emergent resis-
tance; (9) treatment discontinuations; and (10)
lipid, renal, and bone mineral density (BMD)
outcomes. To determine the quality of eligible
observational studies, a single reviewer assessed
the extent of loss to follow-up as well as the
methods of selecting PWH, assessing effective-
ness outcomes, and handling missing data
using the Downs and Black checklist [28]. All
information was extracted from the published
material; there were no instances of personal
communication with the author to confirm or
retrieve data.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Of the 2657 records identified through database
search using Ovid MEDLINE, Embase, PubMed,
and Cochrane Library databases and conference
information, 240 were removed as duplicates
and 761 studies remained after the screen of the
title and abstract and were further screened for
the full-text article. Of these, 367 articles and
186 conference abstracts (reporting data on
dolutegravir-based regimens) were screened for
data evaluating dolutegravir dual therapy
(n = 141). Seventy-three of the 141 publications
met the inclusion criteria for reporting data on
dolutegravir plus lamivudine and included 34
cohorts not suspected to be linked or to include
duplicate data (Fig. 1). Quality measures assess-
ing the risk of bias within these studies are
presented in Table S2 in Supplementary
Material.
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Baseline Characteristics

This analysis included 5017 PWH who were
reported to be using dolutegravir plus lamivu-
dine. In 20 studies that reported data for sex,
the majority of PWH treated with dolutegravir
plus lamivudine were male (range, 60-97%)
[29–48]. In five of seven studies with reported
racial demographics, C 90% of PWH were
identified as White [30, 32, 33, 42, 43, 46, 47].
In the other two studies, one population was
29% White, 45% Black, and 27% Hispanic [42]
and the other population was 52% White, 35%
Black, and 13% Asian [43]. Median ages ranged

from 34.0 to 60.5 years among the 17 studies
that reported median age
[29–37, 39, 41, 42, 44, 45, 47, 48]. Among
studies clearly reporting treatment history, 4474
individuals switched from another regimen,
and 73 were treatment naive (effectiveness was
reported in 3489 and 69 PWH, respectively).
Those who switched from another regimen had
extensive ART experience ranging from 1.3 to
17.9 years in studies that reported prior ART
duration [29, 30, 32–36, 38, 41, 42, 44, 46–49].
This analysis includes 1251 individuals who
switched to dolutegravir plus lamivudine with
no prior virologic failure and no known resis-
tance where reported across eight studies

Fig. 1 Flow diagram of literature search for systematic
review. ACHA Asian Conference on Hepatitis and AIDS,
ASHM Australasian HIV & AIDS Conference, ASICON
National Conference of AIDS Society of India, BASHH
British Association for Sexual Health and HIV, BHIVA
British HIV Association, CAHR Canadian Conference on
HIV/AIDS Research, CROI Conference on Retroviruses
and Opportunistic Infections, DDI drug-drug interaction,
DTG dolutegravir, GeSIDA Grupo de Estudio del SIDA-
SEIMC, HIV/HEP HIV & Hepatitis in the Americas,

HIV-NAT The HIV Netherlands Australia Thailand
Research Collaboration, IAS/IAC International AIDS
Society/International AIDS Conference, ICAR Interna-
tional Conference on Antiviral Research, ICASA Interna-
tional Conference on AIDS and STIs in Africa, ICID
International Congress on Infectious Diseases, JSAR
Japanese Society for AIDS Research, KAP Kenya Associ-
ation of Physicians, SFLS Société Française De Lutte
Contre Le Sida, SGA small for gestational age, STI sexually
transmitted infection, 3TC lamivudine
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[29, 34, 43, 47, 50–53]. Previous virologic failure
was reported for 603 PWH in 9 studies
[29, 30, 34, 35, 41, 43, 45, 46, 48]. Baseline
substitutions associated with ART resistance
were reported in 286/1668 (17%) PWH with
available baseline genotype data
[30, 31, 34, 35, 40, 45, 48, 54–56]. Among
studies that reported information on prior reg-
imens (n = 1958), many PWH switched to
dolutegravir plus lamivudine from 3DRs
(n = 1718; 88%) [29, 35, 42, 43, 48, 49, 54, 57].
Primary reasons for switching to dolutegravir
plus lamivudine included toxicity of the previ-
ous regimen [48, 52], avoidance of drug inter-
actions [36, 48, 52, 53], treatment regimen
simplification [34, 48, 52, 58], and comorbidi-
ties (including cardiovascular, renal, and bone
disease) [34, 53, 58]. Of the comorbidities
reported at baseline, bone, hypertension, liver,
and metabolic comorbidities were most preva-
lent (Table 1) [32]. In 3 studies (n = 1028) that
reported baseline prevalence of PWH with
hepatitis B virus (HBV) coinfection who were
treated with dolutegravir plus lamivudine, 19
were reported to have a positive hepatitis B
surface antigen test or chronic HBV infection at
baseline [29, 34, 40].

Virologic Effectiveness of Dolutegravir
Plus Lamivudine in Real-world Settings

Four studies investigated the on-treatment
effectiveness of dolutegravir plus lamivudine in
69 treatment-naive PWH (Table S3 in Supple-
mentary Material) [31, 40, 43, 44]. In one study,
after 4 weeks of dolutegravir plus lamivudine
therapy, all 17 PWH with available data had
HIV-1 RNA\200 copies/ml [40]. At Week 8,
two studies reported 89% (8/9) and 100% (4/4)
of PWH with HIV-1 RNA\50 copies/ml,
respectively [31, 43]. In the former study, all
seven PWH with follow-up and five with
48 weeks of follow-up achieved HIV-1 RNA\50
copies/ml [31]. After 6 months, one study
reported 90% (19/21) of PWH achieving HIV-1
RNA\50 copies/ml; one (5%) individual had
HIV-1 RNA C 200 copies/ml, but none discon-
tinued because of virologic failure [44]. One
individual was reported to have baseline D232N

INSTI mutation and had undetectable viral load
at last follow-up (8 weeks) [31].

The way that effectiveness outcomes in
virologically suppressed PWH were assessed
varied among studies included in this analysis.
Outcomes included proportion of PWH
achieving virologic suppression (plasma HIV-1
RNA\50 copies/ml) [32, 52], estimated proba-
bility of maintaining virologic suppression
[30, 48, 59–61], and absence of virologic failure
[62] or estimated probability of remaining free
of virologic failure [63–65], defined as two
consecutive viral loads C 50 copies/ml or a
single viral load C 1000 copies/ml. Virologic
effectiveness observed across five cohorts with
C 100 suppressed switch PWH (n = 2224) ran-
ged from 97% to 100% at Week 48 (Fig. 2)
[29, 30, 32, 48, 52] and 92% to 100% at Week 96
[29, 30, 32, 48]; virologic failures per 100 per-
son-years of follow-up (PYFU) ranged from 0 to
3.3 at Week 48 (Fig. 2).

In the only study that reported effectiveness
data specifically in PWH with reported history
of virologic failure regardless of the presence of
M184I/V, detection of HIV-1 RNA C 50 copies/
ml occurred in 1.4–1.9 events per 100 PYFU in
194 PWH with previous virologic failure and
0.5–1.0 events per 100 PYFU in 772 PWH
without previous virologic failure [29]. In sev-
eral cohorts that included virologically sup-
pressed PWH with historic M184I/V
substitution (n = 154) before treatment switch
to dolutegravir plus lamivudine, five PWH
experienced virologic failure (3%; Table 2), and
none of the five had treatment-emergent resis-
tance-associated INSTI substitution at virologic
failure [30, 33, 45, 48, 52, 55, 66].

Treatment-Emergent Resistance

Documented resistance-associated substitutions
were detected in two individuals treated with
dolutegravir plus lamivudine with accompany-
ing baseline genotypic data among all studies in
which effectiveness was evaluated and regard-
less of prior ART experience (n = 3558;\1%;
Fig. S1 in Supplementary Material) [48, 52]. In
one individual who was virologically suppressed
at time of switch to dolutegravir plus
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lamivudine and whose history of previous
virologic failure was unreported, NRTI resis-
tance-associated substitution M41M/L was
detected at virologic failure but not before
starting dolutegravir plus lamivudine. No INSTI
substitutions were detected, and HIV-1 RNA
levels were 65 and 107 copies/ml at virologic
failure [48]. The other individual had a viral
load of 229 copies/ml and no previous history
of virologic failure or documented resistance-
associated mutations when switching from ral-
tegravir plus abacavir/lamivudine to dolute-
gravir plus lamivudine. At virologic failure, the
S147G integrase substitution was detected (HIV-
1 RNA 1123–8899 copies/ml), and virologic
suppression was achieved after adding boosted
darunavir to the existing dolutegravir plus
lamivudine regimen (HIV-1 RNA 131 copies/ml)
[52].

In a separate retrospective study analyzing
ten PWH with no previous history of virologic
failure who experienced virologic failure after
dolutegravir plus lamivudine use, two had
M184V/I at failure and one had E138A. How-
ever, there were no historic resistance data
available to inform whether these were present
before use of the 2DR [67].

Rate of Discontinuations
with Dolutegravir Plus Lamivudine

In studies with available safety data regardless of
ART experience, discontinuations occurred in
2–20% of the cohorts
[30, 32, 33, 36, 41, 43, 44, 48, 52, 68], and in the
five studies with available safety data and C 100
PWH, discontinuations due to adverse events
(AEs) or treatment intolerance/toxicity occurred
in 2% to 8% (Fig. S2 in Supplementary Material)
[30, 32, 39, 44, 52]. The most commonly
reported reasons for discontinuation due to
AEs/toxicity included neuropsychiatric, gas-
trointestinal and hepatic, and renal events.
Neuropsychiatric AEs led to treatment discon-
tinuations in 1% to 3% of PWH (Fig. S2 in
Supplementary Material) [30, 32, 39, 52]. Neu-
ropsychiatric outcomes resulting in discontin-
uation of dolutegravir plus lamivudine included
insomnia, anxiety, headache, mood disorders,

and sudden onset of nightmares [30, 32, 52].
Although no HBV flares were reported and a
modest increase in liver enzymes occurred in
one PWH, that individual did not discontinue
treatment [34].

Renal Outcomes in PWH Receiving
Dolutegravir Plus Lamivudine

Six studies (all in virologically suppressed PWH)
switching to dolutegravir plus lamivudine
assessed serum creatinine levels and estimated
glomerular filtration rate (eGFR) measured by
creatinine clearance (Table 3)
[34, 36, 42, 52, 69, 70]. Although increases in
serum creatinine [52, 69] and decreases in eGFR
[36, 70] were reported, changes were minimal
and generally not considered to be clinically
significant.

Lipid Outcomes in PWH Switching
to Dolutegravir Plus Lamivudine

Of five studies reporting lipid outcomes (all in
virologically suppressed PWH), two reported no
statistically significant changes from baseline in
lipid parameters [34, 36], and three reported
significant improvements from baseline
(Table 3). Overall, switching to dolutegravir
plus lamivudine was associated with reductions
in total cholesterol and triglycerides [30, 69];
increases in high-density lipoprotein choles-
terol was observed in two of three studies
[30, 52, 69]. Two studies reported that switching
to dolutegravir plus lamivudine from a PI- or
INSTI-based regimen was associated with more
pronounced improvement in total cholesterol
and/or triglycerides [30], whereas previous
tenofovir disoproxil fumarate use was predictive
of an increase in total cholesterol or triglyceride
levels after switching to dolutegravir plus lami-
vudine [60, 64]. However, other studies found
that pre-switch regimens were not predictive of
changes in lipid profiles after switching to
dolutegravir plus lamivudine [52, 59].
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Bone Health

Three studies (all in virologically suppressed
PWH) examined the effect of dolutegravir plus
lamivudine on BMD (Table S4 in Supplemen-
tary Material) [71–73]. Two of these studies
reported significant improvements from base-
line in spine BMD at Week 48 (mean increase
from baseline in lumbar spine BMD, ? 0.03 g/
cm2; P = 0.001) [71] or Week 96 (percentage
increase from baseline in spine BMD, 3.2;
P\ 0.001) [72], and the third reported no dif-
ference compared with baseline [73]. One study
found that length of exposure to tenofovir
disoproxil fumarate in pre-switch regimens was
a negative predictor of BMD improvement [71].

DISCUSSION

In this systematic literature search of real-world
studies, dolutegravir plus lamivudine has been
observed to be prescribed for 5017 PWH with a
wide spectrum of ART experience, including
603 who experienced previous virologic failure
before switching to dolutegravir plus lamivu-
dine. Overall, high rates of virologic suppres-
sion were maintained with dolutegravir plus
lamivudine regardless of prior virologic failure,
with high proportions of PWH achieving spec-
ified effectiveness outcomes at Weeks 48 and
96. In addition, rates of virologic failure were
low in virologically suppressed PWH who swit-
ched to dolutegravir plus lamivudine, though
history of previous virologic failure was associ-
ated with a modest increase in virologic failure,
consistent with previous analyses showing that
prior virologic failure is a significant risk factor

Fig. 2 Proportion of PWH in switch cohorts treated with
DTG ? 3TC reporting effectiveness at Week 48. Data
included for studies with N C 100. Duplicate studies have
been removed. DTG dolutegravir, PP per protocol, PWH
people with HIV, PYFU person-years of follow-up, 3TC

lamivudine, VF virologic failure, VL viral load, VR
virologic rebound. aN = 772 PWH with no prior VF;
N = 194 PWH with C 1 prior VF. bN is for overall
population and includes 6 PWH who were not suppressed
at baseline

Infect Dis Ther (2021) 10:2051–2070 2059



T
ab
le

2
PW

H
w
it
h
M
18
4V

tr
ea
te
d
w
it
h
D
T
G

?
3T

C
in

re
al
-w
or
ld

st
ud
ie
s

C
oh

or
t
or

st
ud

y
St
ud

y
ty
pe

St
ud

y
po

pu
la
ti
on

P
W
H

on
D
T
G

1
3T

C
,

N

M
18
4V

D
efi
ni
ti
on

of
V
F

P
W
H

w
it
h

M
18
4V

/
I,
n

M
18
4V

de
te
ct
io
n

m
et
ho

d

T
im

e
po

in
t

P
W
H

m
ai
nt
ai
ni
ng
/

ac
hi
ev
in
g
vi
ro
lo
gi
c

ef
fe
ct
iv
en
es
s,
n
or

%
a

P
W
H

w
it
h

V
F,

n

D
O
L
U
L
A
M

b

(F
ra
nc
e)

[3
3,

55
]

Si
ng
le
-c
en
te
r,

ob
se
rv
at
io
na
l,

pr
os
pe
ct
iv
e

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed
;

he
av
ily

tr
ea
tm

en
t

ex
pe
ri
en
ce
d

27
17

H
is
to
ri
ca
l

R
N
A
,8

;

Sa
ng
er

D
N
A
,2

;

N
G
S,

7

2
ye
ar
s

17
0

2
co
nfi

rm
ed

V
L
[

50
c/
m
l

D
O
L
A
M
A
b

(S
pa
in
)
[5
2]

M
ul
ti
ce
nt
er
,

ob
se
rv
at
io
na
l,

re
tr
os
pe
ct
iv
e

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed

17
7

4c
B
L ge

no
ty
pi
c

te
st

48
w
ee
k

3
1

2
co
nfi

rm
ed

V
L
[

50
c/
m
l

O
D
O
A
C
R
E
d

(I
ta
ly
)
[3
0]

M
ul
ti
ce
nt
er
,

ob
se
rv
at
io
na
l,

re
tr
os
pe
ct
iv
e

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed

55
6

45
N
R

48
w
ee
k

N
R

2
2
co
nfi

rm
ed

V
L
C

50
c/
m
l

or
si
ng
le

V
L
C

10
00

c/
m
l

A
R
C
A

(I
ta
ly
)

[6
6]

R
et
ro
sp
ec
ti
ve
,

ob
se
rv
at
io
na
l

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed

12
6

21
H
is
to
ri
ca
l

R
N
A

1
ye
ar
s

N
R
fo
r
M
18
4V

;

95
%

an
d
96
%

es
ti
m
at
ed

pr
ob
ab
ili
ty

of

re
m
ai
ni
ng

fr
ee

of

V
F
in

PW
H

w
it
h

M
18
4V

(n
=
34
9)

an
d
w
it
ho
ut

M
18
4V

(n
=
87
)e

0
2
co
nfi

rm
ed

V
L
[

50
c/
m
l

or
si
ng
le

V
L
C

20
0
c/
m
l

2060 Infect Dis Ther (2021) 10:2051–2070



T
a
b
le

2
co
n
ti
n
u
ed

C
oh

or
t
or

st
ud

y
St
ud

y
ty
pe

St
ud

y
po

pu
la
ti
on

P
W
H

on
D
T
G

1
3T

C
,

N

M
18
4V

D
efi
ni
ti
on

of
V
F

P
W
H

w
it
h

M
18
4V

/
I,
n

M
18
4V

de
te
ct
io
n

m
et
ho

d

T
im

e
po

in
t

P
W
H

m
ai
nt
ai
ni
ng

/
ac
hi
ev
in
g
vi
ro
lo
gi
c

ef
fe
ct
iv
en
es
s,
n
or

%
a

P
W
H

w
it
h

V
F,

n

G
al
iz
zi
(2
02
0)

[4
8]

Si
ng
le
-c
en
te
r,

re
tr
os
pe
ct
iv
e

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed

30
7

60
f

H
is
to
ri
ca
l

R
N
A

1.
74

ye
ar
s

(m
ed
ia
n

fo
llo
w
-

up
)

N
R
fo
r
M
18
4V

;

97
%

an
d
97
%

es
ti
m
at
ed

pr
ob
ab
ili
ty

of

re
m
ai
ni
ng

fr
ee

of

V
F
in

PW
H

w
it
h

M
18
4V

an
d

w
it
ho
ut

M
18
4V

2g
C
on
fir
m
ed

V
L
[

50
c/
m
l

or
si
ng
le

V
L
[

10
00

c/
m
l

B
at
ta
gi
n

(2
02
0)

[4
5]

R
et
ro
sp
ec
ti
ve

V
ir
ol
og
ic
al
ly

su
pp
re
ss
ed

61
7

G
en
ot
yp
ic

re
si
st
an
ce

te
st

W
ee
k
24

N
R
fo
r
M
18
4V

,b
ut

no
PW

H
w
it
h

M
18
4V

ha
d
V
F

0
Fr
om un
de
te
ct
ab
le
to

H
IV
-1

R
N
A
[

20

c/
m
l

D
up
lic
at
e
st
ud
ie
s
ha
ve

be
en

re
m
ov
ed

B
L
ba
se
lin

e,
bP

I
bo
os
te
d
pr
ot
ea
se

in
hi
bi
to
r,
c/
m
l
co
pi
es
/m

l,
D
T
G

do
lu
te
gr
av
ir
,I
N
ST

I
in
te
gr
as
e
st
ra
nd

tr
an
sf
er

in
hi
bi
to
r,
N
G
S
ne
xt
-g
en
er
at
io
n
se
qu
en
ci
ng
,N

R
no
t
re
po
rt
ed
,P

W
H

pe
op
le
w
it
h
H
IV
,P

Y
FU

pe
rs
on
-y
ea
rs
of

fo
llo
w
-u
p,

R
PV

ri
lp
iv
ir
in
e,
3T

C
la
m
iv
ud
in
e,
V
F
vi
ro
lo
gi
c
fa
ilu
re
,V

L
vi
ra
l
lo
ad

a
D
efi
ne
d
as

V
L
\

50
c/
m
l

b
St
ud
ie
s
in
cl
ud
ed

in
th
e
to
ta
l
nu

m
be
r
of

PW
H

tr
ea
te
d
w
it
h
D
T
G

?
3T

C
in

st
ud
ie
s
re
po
rt
in
g
M
18
4V

da
ta

c
O
f
90

te
st
ed

d
O
nl
y
on
e
pu
bl
ic
at
io
n
fr
om

th
e
O
D
O
A
C
R
E
co
ho
rt
is
pr
es
en
te
d
to

m
in
im

iz
e
th
e
po
te
nt
ia
ld
up
lic
at
io
n
of

he
ad
co
un

t
fr
om

th
is
co
ho
rt
;t
hi
s
is
no
t
th
e
pu
bl
ic
at
io
n

us
ed

to
es
ta
bl
is
h
th
e
O
D
O
A
C
R
E
he
ad
co
un

t
of

PW
H

re
ce
iv
in
g
D
T
G

?
3T

C
in

th
e
to
ta
l
nu

m
be
r
of

PW
H

tr
ea
te
d
w
it
h
D
T
G

?
3T

C
in

st
ud
ie
s

e
Fo
r
th
e
ov
er
al
l
st
ud
y
po
pu
la
ti
on

in
w
hi
ch

PW
H

w
er
e
tr
ea
te
d
w
it
h
3T

C
?

bP
I
or

3T
C

?
IN

ST
I

f
O
f
22
0
te
st
ed

fr
om

th
e
po
pu
la
ti
on

re
ce
iv
in
g
D
T
G

?
3T

C
or

D
T
G

?
R
PV

g
T
hr
ee

ad
di
ti
on
al
PW

H
ha
d
V
F
w
hi
le
re
ce
iv
in
g
D
T
G

?
3T

C
bu
t
di
d
no
t
ha
ve

ba
se
lin

e
re
si
st
an
ce

da
ta

av
ai
la
bl
e

Infect Dis Ther (2021) 10:2051–2070 2061



Table 3 Reported lipid and renal outcomes in PWH receiving DTG ? 3TC

Study PWH on
DTG 1 3TC,
N

Time
point
(week)a

Lipid outcomes with DTG 1 3TC vs. BL Renal outcomes with
DTG 1 3TC vs. BL

Maggiolo

(2017)

[69]

94 24 Significant decrease in TC

(- 7 mg/dl; P = 0.047) and

TG (- 31 mg/dl; P = 0.012)

Significant increase in HDL

(? 4 mg/dl; P = 0.036)

No significant change in LDL

(- 7 mg/dl; P = 0.355)

Improved Significant increase in mean

creatinine level was observed

in the first 8 weeks (0.06 mg/

dl; P\ 0.0001) and leveled

out at 24 week

Hidalgo-

Tenorio

(2019)

[52]

177 48 Significant decrease in TC

(- 8 mg/dl; P = 0.002), TG

(- 48 mg/dl; P = 0.0001),

and HDL (- 25 mg/dl;

P = 0.002)

Significant increase in LDL

(? 14 mg/dl; P = 0.003) and

TC:HDL ratio (P = 0.0018)

Improved Significant increase in mean

creatinine level from baseline

(1.04 mg/dl) to Week 48

(1.15 mg/dl; P = 0.001) but

changes were not considered

clinically relevant

Reynes

(2016)

[70]

27 48 NR – Median decrease from baseline

of - 2.5 and - 9 ml/min/

1.73 m2 for PWH switching

from a previous regimen with

or without TDF, respectively

Yagci-

Caglayik

(2017)

[34]

32 30 No statistically significant

change in lipids

Unchanged eGFR increased to[ 60 ml/

min/m2 in 3 of 13 PWH with

BL eGFR\ 60 ml/min/m2

Creatinine increased in 1

individual

Baldin

(2019)

[30]

556 144 Significant decrease in TC

(- 9.1 mg/dl; P = 0.007)

and TG (- 2.7 mg/dl;

P = 0.009)

Significant increase in HDL

(? 5.4 mg/dl; P = 0.036)

Improved NR

Tan (2019)

[36]

56 112 No significant change in

unfasted TC levels

Unchanged Small decrease in median eGFR

from baseline (- 1 ml/min/

1.73 m2)
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for future virologic failure [74]. Because differ-
ent methods were used to assess effectiveness
outcomes across individual studies in this
analysis, the ability to assess outcomes with
dolutegravir plus lamivudine across real-world
cohorts was limited. However, when only
studies with the effectiveness outcome at Week
48 of HIV-1 RNA\50 copies/ml were consid-
ered, virologic effectiveness ranged from 97% to
100% at Week 48 and 92% to 100% at Week 96;
one study reported 97% at Week 144. In studies
that reported effectiveness in PWH with M184V
at baseline (n = 154), five PWH (3%) experi-
enced virologic failure on treatment with
dolutegravir plus lamivudine, and none of the
five had detected treatment-emergent INSTI
mutations. Thus, these findings provide evi-
dence for very high effectiveness of dolutegravir
plus lamivudine in clinical practice and are
consistent with results seen in the phase III
TANGO study in which\1% of PWH had HIV-
1 RNA C 50 copies/ml (per FDA algorithm) and
86% maintained virologic suppression (defined
as HIV-1 RNA\50 copies/ml) at Week 144 after
switching to dolutegravir/lamivudine from a
tenofovir alafenamide–based three- or four-drug
regimen [20]. The high effectiveness observed in
real-world clinical practice provides reassurance
in broad patient types beyond those included in
phase III clinical trials.

Among those for whom genotypic resistance
testing was performed at follow-up, two PWH
across real-world studies of dolutegravir plus

lamivudine were reported to have treatment-
emergent resistance substitutions identified at
time of virologic failure, one of which was an
integrase substitution. Even among PWH on
dolutegravir plus lamivudine who experienced
virologic failure and underwent genotypic
resistance testing, the incidence of treatment-
emergent resistance was very low. The rare
observation of treatment-emergent resistance in
real-world cohorts is consistent with the high
barrier to resistance of dolutegravir plus lami-
vudine observed in phase III randomized con-
trolled trials. In GEMINI-1 and -2, there was
only one case of emergent resistance in[700
treatment-naive participants treated with
dolutegravir plus lamivudine (administered as
separate tablets) over 3 years, and in TANGO
(where participants received fixed-dose dolute-
gravir/lamivudine), there were no cases of
virologic failure or resistance reported in[300
virologically suppressed participants through
144 weeks on dolutegravir/lamivudine [17, 20].
In these studies, there were no obvious trends of
an impact of M184V substitution at time of
switch and virologic effectiveness of dolute-
gravir plus lamivudine, particularly in PWH
with long durations of virologic suppression
[30, 66]. One potential explanation for the
limited impact of M184V on efficacy of the
lamivudine-containing regimen is its associa-
tion with decreased viral fitness and lower
replication capacity, which could reduce the
likelihood of viral rebound over time [75, 76].

Table 3 continued

Study PWH on
DTG 1 3TC,
N

Time
point
(week)a

Lipid outcomes with DTG 1 3TC vs. BL Renal outcomes with
DTG 1 3TC vs. BL

Hiryak

(2020)

[42]

49 16 NR – No change in median serum

creatinine (- 0.06 mg/dl

(IQR, - 0.15, 0.06)

Duplicate studies have been removed
BL baseline, DTG dolutegravir, eGFR estimated glomerular filtration rate, HDL high-density lipoprotein, LDL low-density
lipoprotein, NR not reported, PWH people with HIV, TC total cholesterol, TG triglycerides, 3TC lamivudine
a Value in this column refers to the time point at which the outcome was reported or median follow-up/length of treatment
if no specific time point was provided by the authors

Infect Dis Ther (2021) 10:2051–2070 2063



Overall, dolutegravir plus lamivudine was
generally well tolerated, and rates of discontin-
uation due to AEs, toxicities, and intolerance
were\8%, with follow-up times ranging from
approximately 0.5–3 years. In the studies
included in this analysis, rate of discontinua-
tion due to neuropsychiatric events was low
(\4%) and consistent with the safety profile of
dolutegravir plus lamivudine in clinical studies
[19, 27].

Several switch studies of dolutegravir plus
lamivudine included in this analysis reported
increases in creatinine levels [52, 69] and
decreases in calculated creatinine clearance
[36, 60, 70, 77], consistent with the known,
non-pathological inhibitory effect of dolute-
gravir on creatinine secretion [78]. This analysis
showed that switching to dolutegravir plus
lamivudine was generally associated with min-
imal impact or improvements in total choles-
terol and triglycerides, consistent with
outcomes reported in the phase III TANGO
study [27, 79]. Although real-world studies
reporting on BMD outcomes with dolutegravir
plus lamivudine are limited, two studies repor-
ted improvements in BMD after switching to
dolutegravir plus lamivudine [71, 72], including
in PWH previously on tenofovir disoproxil
fumarate-containing regimens, which have
been shown to negatively affect BMD [80]. This
is consistent with the pooled analysis of the
phase III GEMINI-1 and -2 trials in treatment-
naive PWH in which changes from baseline in
bone biomarkers at Week 144 favored dolute-
gravir plus lamivudine compared with dolute-
gravir plus tenofovir disoproxil fumarate/
emtricitabine [17]. It should be noted that,
unlike tenofovir disoproxil fumarate, the long-
term effects of tenofovir alafenamide on bone
and renal biomarkers and BMD is inconclusive.
Taken together, a treatment regimen contain-
ing dolutegravir, which does not contain teno-
fovir and has a low risk of drug-drug
interactions [81], may be an alternative treat-
ment option for PWH with or at risk of renal,
cardiovascular, or bone comorbidities, which is
especially important as more PWH are aging
and becoming increasingly at risk of these
comorbidities.

Our systematic literature review has several
limitations. Selection of studies was limited to
those for which the authors chose to publish
the research or present it at various HIV con-
ferences. None of the studies that were retro-
spective analyses described how missing data
were handled or reported data on adherence to
medication, which could impact the observed
treatment effect, for example, by underesti-
mating tolerability issues not leading to treat-
ment discontinuation. Although reporting of
baseline regimens before switch was incomplete
in the studies included in this analysis, based on
the publication dates of some studies, it can be
assumed that many individuals were switched
from older regimens, which should be consid-
ered when assessing the overall efficacy and
safety of dolutegravir plus lamivudine. Geno-
typic resistance testing was not performed in
every individual with virologic failure, pre-
venting a complete characterization of all viro-
logic failures. In addition, although studies of
duplicate populations were removed when
identified, potential overlap between cohorts
cannot be ruled out. Although the GEMINI-1
and -2 studies demonstrated efficacy and safety
of dolutegravir plus lamivudine in ART-naive
participants [19], only 1% (73/5017) of PWH
receiving dolutegravir plus lamivudine in real-
world cohorts were ART naive at baseline,
highlighting the need for additional data from
this population. However, the effectiveness data
observed for first-line use of dolutegravir plus
lamivudine in ART-naive PWH (n = 69) resem-
ble the results observed in clinical trials. More-
over, study populations were predominantly
White (29–100%) and male (60–97%), and only
one study reported effectiveness by baseline
CD4 ? cell count, highlighting the need for
additional real-world effectiveness and safety
data for dolutegravir plus lamivudine in other
populations [31]. Dolutegravir plus lamivudine
has the potential to be beneficial in an aging
population with other comorbidities and
polypharmacy, although more real-world data
will be needed to understand the extent of the
benefit associated with this 2DR in older
populations.
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CONCLUSION

Dolutegravir plus lamivudine is a complete 2DR
for the treatment of HIV-1 infection and redu-
ces the number of antiretroviral drugs taken by
individuals without compromising virologic
control. On the basis of data reported from
clinical practice, virologic suppression was
achieved and maintained with dolutegravir plus
lamivudine in a wide variety of PWH, including
those simplifying their treatment from a 3DR to
a 2DR. The regimen is generally well tolerated,
with little impact on existing comorbidities and
a low rate of discontinuations due to AEs.
Overall, results from this systematic literature
review demonstrate that real-world effective-
ness and safety of dolutegravir plus lamivudine
in clinical practice support data from random-
ized controlled trials with regard to high rates of
virologic response, low rates of discontinuation
due to AEs, and a high barrier to resistance.
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