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Background. Dolutegravir concentrations are reduced by efavirenz induction effect necessitating twice-daily dolutegravir
dosing when coadministered. Efavirenz induction persists for several weeks after stopping, which could potentially select for
dolutegravir resistance if switching occurred with unsuppressed human immunodeficiency virus type 1 (HIV-1) RNA levels and
standard dolutegravir dosing. We evaluated the need for a lead-in supplementary dolutegravir dose in adults failing first-line
tenofovir-emtricitabine-efavirenz (TEE).

Methods. We conducted a randomized, double-blind, placebo-controlled, phase 2 trial in Khayelitsha, South Africa. Eligible patients
had virologic failure (2 consecutive HIV-1 RNA >1000 copies/mL) on first-line TEE. Participants were randomly assigned (1:1) to switch
to tenofovir-lamivudine-dolutegravir (TLD) with a supplementary 50 mg dolutegravir dose or placebo taken 12 hours later for 14 days.
Primary outcome was proportion with HIV-1 RNA <50 copies/mL at week 24. This study was not powered to compare arms.

Results.  One hundred thirty participants were randomized (65 to each arm). Median baseline HIV-1 RNA was 4.0 log;, copies/mL
and 76% had baseline resistance to both tenofovir and lamivudine. One participant died and 2 were lost to follow-up. At week 24, 55 of 64
(86% [95% confidence interval {CI}: 75%-93%]) in the supplementary dolutegravir arm and 53 of 65 (82% [95% CI: 70%-90%]) in the
placebo arm had HIV-1 RNA <50 copies/mL. Grade 3 or 4 adverse events were similar in frequency between arms. None of 6 participants
(3 in each arm) eligible for resistance testing by 24 weeks developed dolutegravir resistance.

Conclusions. Our findings do not support the need for initial dolutegravir dose adjustment in patients switching to TLD who failed

first-line TEE.
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Dolutegravir with 2 nucleoside reverse transcriptase inhibitors
(NRTIs) is the World Health Organization (WHO)-recom-
mended second-line antiretroviral therapy (ART) regimen for
adults failing first-line regimens based on the nonnucleoside re-
verse transcriptase inhibitors (NNRTIs) nevirapine or efavir-
enz [1]. Based on evidence from the DAWNING study,
which showed that dolutegravir was superior in safety and effi-
cacy to lopinavir-ritonavir both administered with 2 NRTTIs, at
least 1 of which had to be fully active on resistance testing [2],
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current WHO guidelines recommend substituting tenofovir
with zidovudine when switching to second-line ART, because
the signature tenofovir resistance mutation K65R does not
compromise zidovudine and low- and middle-income coun-
tries have limited access to resistance testing to guide selection
of an optimized NRTT backbone [3].

Tenofovir is less toxic than zidovudine [4] and is dosed once
rather than twice daily, which improves adherence. The
NADIA study demonstrated that maintaining tenofovir at the
transition to second-line dolutegravir-based or darunavir-
based regimens was superior to switching to zidovudine in
achieving virologic suppression at week 96 [5]. Emergent dolu-
tegravir resistance has been reported in a small proportion of
patients switching to second-line dolutegravir-based regimens
in randomized trials [5, 6] and in a programmatic setting [7],
which raises public health concerns as dolutegravir is recom-
mended in first-line regimens in high-burden settings.

Efavirenz induces drug metabolizing enzymes (UGT1A1 and
CYP3A4) and transporters (P-glycoprotein and breast cancer
resistance protein), which decreases dolutegravir exposure
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[8]. Double-dose dolutegravir (50 mg twice daily) is recom-
mended with efavirenz coadministration [9]. The induction ef-
fect of efavirenz persists after stopping and is largely resolved
within 2 weeks [10]. Exposure to subtherapeutic dolutegravir
concentrations in people switching from a tenofovir-
emtricitabine-efavirenz (TEE) regimen with virologic failure
to a tenofovir-lamivudine-dolutegravir (TLD) regimen could
select for dolutegravir resistance, particularly when there is efa-
virenz and NRTI resistance present [10].

We previously conducted a prospective cohort study of recy-
cled tenofovir and lamivudine with dolutegravir in second-line
ART with a supplementary dolutegravir dose (50 mg twice daily)
for 2 weeks to overcome efavirenz induction, and 85% achieved
virologic suppression at week 24, despite 65% having resistance
to both tenofovir and lamivudine at baseline [11]. It is unknown
if a supplementary lead-in dose is necessary in people failing an
efavirenz- and tenofovir-based regimen switching to second-line
TLD. We therefore conducted a randomized placebo-controlled
trial to assess the virologic efficacy of dolutegravir dose adjust-
ment to overcome efavirenz induction when switching to TLD
after virologic failure on TEE that is reported here.

METHODS

Study Design and Participants
ARTIST is a noncomparative, randomized, double-blind,
placebo-controlled, phase 2, 48-week trial of second-line TLD
with or without a lead-in supplementary dolutegravir dose in
patients with virologic failure on first-line TEE. A detailed pro-
tocol describing our methods has been published [12]. We re-
cruited patients from 3 primary care clinics in Khayelitsha, a
large, periurban settlement in Cape Town, South Africa.
Eligible patients were adults (>18 years old) with virologic
failure (defined as 2 consecutive human immunodeficiency vi-
rus type 1 (HIV-1) RNA >1000 copies/mL 2-24 months apart)
on a first-line regimen of tenofovir, emtricitabine (or lamivu-
dine), and efavirenz. Exclusion criteria were CD4" cell count
<100 cells/pL; estimated glomerular filtration rate <50 mL/
minute/1.73 m® alanine aminotransferase >100 IU/L; total
bilirubin more than twice the upper limit of normal; active op-
portunistic infection; active malignancy; pregnant or intention
to become pregnant; breastfeeding; active psychiatric condition
or substance abuse judged likely to impact adherence; and
allergy or intolerance to one of the study drugs. Women of
childbearing potential were required to receive effective contra-
ception. On 14 July 2021, the study protocol was amended to
include patients with CD4" cell counts of between 50 and 100
cells/pL to facilitate recruitment.

Randomization, Allocation Concealment, and Masking
Participants were randomly assigned (1:1) to a second-line reg-
imen consisting of tenofovir (300 mg), lamivudine (300 mg),

and dolutegravir (50 mg), given as a once-daily fixed-dose
combination tablet, with an additional lead-in dose of dolute-
gravir (50 mg) or placebo taken 12 hours later for the first
14 days. An independent pharmacist generated the randomiza-
tion sequence before trial commencement using block random-
ization (block size of 10). The study pharmacists used
sequentially drawn individually sealed opaque envelopes to as-
sign a treatment arm when dispensing medication. All partici-
pants and study staff involved in clinical care were blinded to
treatment allocation.

Procedures

Follow-up study visits with clinicians occurred at weeks 2, 4, 8,
12, 16, 20, and 24 (with a visit window of +16 days at each visit
except the week 24 visit, which had a window of +6 weeks).
Plasma HIV-1 RNA was measured at baseline and every visit
from week 4 onward. If any HIV-1 RNA after week 12 was
>50 copies/mL, or if there was <1 log;, decline in HIV-1
RNA from baseline, or if HIV-1 RNA was suppressed and sub-
sequently rebound to >50 copies/mL, enhanced adherence
counseling was performed, and HIV-1 RNA measurement
was repeated after 2 weeks. If the repeat HIV-1 RNA was
>500 copies/mL, a genotypic antiretroviral resistance test
(GART) was performed. Baseline GART was performed retro-
spectively for all participants after completion of week 24 visits,
on plasma samples stored at enrollment (with results not re-
turned to clinicians). GART was performed at the National
Health Laboratory Service Virology Laboratory at Tygerberg
Hospital in Cape Town, South Africa, and drug susceptibility
prediction was performed with the Stanford algorithm (version
9.1) [13].

CD4" cell count was done at baseline and 24 weeks. We
screened for insomnia using the Insomnia Severity Index
(ISI) at baseline and every visit [14]. At baseline, 2, 4, 12, and
24 weeks, we screened for psychiatric symptoms using the
Brief Symptoms Inventory Anxiety Subscale [15] and the
Centre for Epidemiology Studies Depression Scale [16], and
for neurocognitive impairment using the Simioni symptom
questionnaire [17] and the cognitive assessment tool-rapid ver-
sion [18].

We monitored adherence with tenofovir diphosphate
(TFV-DP) concentrations at baseline, 12 weeks, and 24 weeks,
using stored dried blood spot specimens. An indirect method
for the quantification of TFV-DP in 50 mL human dried blood
spots was adapted from a previously described method [19] and
validated at the Division of Clinical Pharmacology at the
University of Cape Town.

Outcomes

The primary outcome was proportion with virologic suppres-
sion (defined as HIV-1 RNA <50 copies/mL) at week 24. We
conducted a modified intention-to-treat (mITT) analysis
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according to the US Food and Drug Administration (FDA)
snapshot approach, which defines failure as any 1 of HIV-1
RNA measurements >50 copies/mL, missing HIV-1 RNA
within the window, intolerance or adverse event because of
any study drug requiring switch, or loss to follow-up [20]. All
participants who received at least 1 dose of the study drug
were part of the analyzed cohort. Death from non-HIV and
nondrug causes (as assessed by the study investigator) was
not regarded as failure and the participant was excluded from
the mITT population.

The secondary outcomes included virologic suppression at
week 12 (with the same definition as for the primary outcome),
proportion with HIV-1 RNA <400 copies/mL at weeks 12 and
24 (mITT; FDA Snapshot), time to virologic suppression,
emergence of resistance mutations in participants meeting
protocol-defined criteria for GART, including those with viro-
logic failure (defined as 2 consecutive HIV-1 RNA >1000 cop-
ies/mL after week 12), and proportion developing grade 3 or 4
adverse events and serious adverse events. Adverse events were
evaluated and graded at all study visits according to the
Division of AIDS Table for Grading the Severity of Adult and
Paediatric Adverse Events [21].

Statistical Considerations

A sample size of 57 participants in each arm was estimated to
produce a 95% confidence interval (CI) of 72%-92%, assuming
the proportion achieving virologic suppression of 82% at week
24 (as achieved in the dolutegravir arm of the DAWNING
study [2]). We increased the sample size to 65 in each arm to
account for loss to follow-up. We calculated the proportion
with virologic suppression with 95% CI for each arm.
Time-to-event outcomes were analyzed using the
Kaplan-Meier survival analysis. Prespecified sensitivity analy-
ses of virologic suppression at weeks 12 and 24 were performed
excluding individuals with evidence of poor adherence
(TFV-DP concentration <350 fmol/punch); missing HIV-1
RNA within the window; loss to follow-up; and switching of
study drug for reasons other than treatment failure. The study
was not powered to demonstrate a statistical difference between
the arms, and therefore, no formal efficacy comparison was

conducted.

Ethics Approval

Written informed consent was obtained from all participants.
This study was approved by the Human Research Ethics
Committee at the University of Cape Town (Ref 039/2019).
We registered the study protocol on ClinicalTrials.gov
(NCT03991013). A trial steering committee with independent
members provided trial oversight and an independent data
and safety committee reviewed interim safety data every
2 months.

RESULTS

Participants were recruited between 28 August 2020 and
10 November 2021. Of 178 adults screened, 130 participants
were randomly assigned to receive lead-in supplementary dolu-
tegravir (n = 65) or placebo (n = 65) (Figure 1). One participant
died from severe coronavirus disease 2019, which was not con-
sidered drug-related or HIV-related, and therefore, 129 were
included in the mITT analysis. Two participants were lost to
follow-up before week 24. Baseline characteristics were well ba-
lanced between the randomized arms (Table 1). The majority
(76%) of the 120 participants with successful baseline GART
had mutations associated with at least low-level resistance to
both tenofovir and lamivudine (Table 1).

Virologic outcomes by study arm at weeks 12 and 24 are
shown in Table 2. At week 24, 55 (86% [95% CI: 75%-93%])
of 64 participants in the supplementary dolutegravir arm
achieved virologic suppression (HIV-1 RNA <50 copies/mL)
compared with 53 (82% [95% CI: 70%-90%]) of 65 participants
in the placebo arm. Virologic outcomes at 24 weeks for the par-
ticipants with FDA Snapshot failure were: in the supplementary
dolutegravir arm 6 had HIV-1 RNA 50-99 copies/mL and
3 had HIV-1 RNA 100-999 copies/mL; in the placebo arm
4 had HIV-1 RNA 50-99 copies/mL, 2 had HIV-1 RNA 100-
999 copies/mL, 4 had HIV-1 RNA >1000 copies/mL, 1 did
not have an HIV-1 RNA test performed within the window,
and 1 switched study drug following a tenofovir-related adverse
event. Results of the sensitivity analyses were consistent with
those of the mITT analyses (Table 2).

In the subgroup with resistance to both tenofovir and lami-
vudine at baseline, virologic suppression at week 24 was
achieved by 39 of 45 (87% [95% CIL: 73%-95%]) participants
in the supplementary dolutegravir arm and 36 of 45 (80%
[95% CI: 65%-90%]) participants in the placebo arm. Time
to virologic suppression by arm is shown in Figure 2. Median
time to virologic suppression was 4.0 weeks (interquartile range
[IQR], 4.0-5.1 weeks) in the supplementary dolutegravir arm
and 4.0 weeks (IQR, 4.0-6.1 weeks) in the placebo arm.

Six participants (3 in each arm) met protocol-defined criteria
for GART by week 24; no participants developed dolutegravir
resistance or acquired new resistance mutations to tenofovir
or lamivudine. One participant in the supplementary dolute-
gravir arm developed virologic failure at week 16; GART de-
tected no integrase resistance mutations and the participant
reported poor adherence (corroborated by TFV-DP concentra-
tion <350 fmol/punch at week 12). There were 19 participants
with HIV-1 RNA >50 copies/mL at week 24; 15 of 19 (79%) lat-
er resuppressed HIV-1 RNA <50 copies/mL with enhanced ad-
herence counseling.

Median increase in CD4" cell count at week 24 was 88 cells/
uL (IQR, 45-138 cells/uL) in the supplementary dolutegravir
arm and 75 cells/uL (IQR, 18-127 cells/uL) in the placebo
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178 were assessed for
eligibility

48 were excluded

* 31 had screening viral load <1000 copies/mL

* 11 had CD4 count meeting exclusion criterion*
* 6 excluded for other reasons

‘ 130 were enrolled in study ‘

|

65 were randomly assigned to
receive TLD with lead-in DTG

1 died
0 was lost to follow-up

|

64 completed 24 weeks of

|

65 were randomly assigned to
receive TLD with placebo

0 died
2 were lost to follow-upt

l

63 completed 24 weeks of
follow-up

follow-up

l

64 were included in the
modified ITT analysis

65 were included in the
modified ITT analysis

Figure 1.

Eligibility assessment, randomization, treatment, and follow-up. *Eight patients had CD4 count <100 cells/pL and 3 had CD4 count <50 cells/pL. The protocol

was amended to broaden the CD4 inclusion criterion from >100 to >50 cells/uL on 14 July 2021. *Other reasons for exclusion accounted for <2% of patients screened (2 had
positive pregnancy test, 1 had alanine aminotransferase >100 IU/L, 1 had active Kaposi sarcoma, 1 had a decrease of >2 log,o copies/mL between 2 most recent human
immunodeficiency virus type 1 (HIV-1) RNA measurements, and 1 had significant cognitive impairment likely to impact adherence). tOne participant met protocol-defined
criteria for loss to follow-up but returned to the study at week 24 and had an HIV-1 RNA level >1000 copies/mL at week 24. Abbreviations: DTG, dolutegravir; ITT,

intention-to-treat; TLD, tenofovir-lamivudine-dolutegravir.

arm. Median increase in weight was 1.9 kg (IQR, —0.9 to 4.8 kg)
over 24 weeks, to 78.1 kg in the supplementary dolutegravir
arm, versus 1.4 kg (IQR, —1.7 to 4.9 kg) to 82.0 kg in the place-
bo arm. Median TFV-DP concentrations were similar between
arms at baseline, 12 weeks, and 24 weeks (Figure 3). Complete
adherence to the additional dose of dolutegravir/placebo (as-
sessed as no missed dose by returned pill counts) was 77% in
the supplementary dolutegravir arm and 70% in the placebo
arm.

Grade 3 or 4 adverse events and serious adverse events were
uncommon (Table 3). At 2 weeks, 8 (12%) participants in the
supplementary dolutegravir arm and 9 (14%) participants in
the placebo arm reported insomnia as an adverse event and
had a >1 ISI score change from baseline, with rapid attenuation
of symptoms and ISI scores over time (Figure 4). Two (3%) par-
ticipants in the supplementary dolutegravir arm and 8 (13%)
participants in the placebo arm had ISI scores above diagnostic
threshold for clinically significant insomnia (ISI scores >8) [14]
over 24 weeks; none resulted in the discontinuation of therapy.
Emergence of anxiety, depression, and cognitive complaints
were low across the arms. One grade 3 psychiatric adverse event
(psychosis) occurred in the supplementary dolutegravir arm,
which was not considered treatment related. One participant
developed tuberculosis at week 8; dolutegravir dose was

increased to 50 mg twice daily until 2 weeks after completing
rifampicin.

DISCUSSION

In our study, second-line TLD produced acceptable rates of vi-
rologic suppression at 24 weeks in adults with virologic failure
on first-line TEE, with and without a lead-in supplementary
dolutegravir dose. No emergent dolutegravir resistance oc-
curred over 24 weeks among our cohort of patients who
switched with unsuppressed HIV-1 RNA levels, despite the ma-
jority having resistance to both tenofovir and lamivudine at
baseline. Our findings strengthen the evidence base for recy-
cling tenofovir and lamivudine with dolutegravir in second-line
ART in resource-limited settings.

Our results are consistent with those from previous random-
ized controlled trials assessing the efficacy of dolutegravir in
second-line ART [2, 5, 23]. In the NADIA study, 92% of partic-
ipants who maintained tenofovir in second-line regimens
achieved HIV-1 RNA <400 copies/mL at week 48 [24]. At
week 96, recycling tenofovir was superior to switching to zido-
vudine in NADIA [5]. In the VISEND study, 83% of partici-
pants randomized to TLD with preswitch HIV-1 RNA
>1000 copies/mL achieved HIV-1 RNA <1000 copies/mL at
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Table 1. Baseline Characteristics

TLD + DTG TLD + Placebo
Variable (n=65) (n=65)
Age, y, median (IQR) 38 (33-45) 39 (34-45)
Female sex, No. (%) 42 (65) 47 (72)
Weight, kg, median (IQR) 74 (62-87) 80 (63-96)

BMI, kg/m?, median (IQR)
CD4* cell count, cells/uL, median

28.4 (23.1-33.8)
246 (187-334)

30.1 (24.4-35.5)
250 (154-349)

(IQR)
HIV-1 RNA, logqo copies/mL, median  4.12 (3.46-4.69)  4.01 (3.51-4.66)
(IQR)
Time receiving first-line ART, mo, 77 (45-112) 93 (57-132)
median (IQR)
Previously received stavudine or 4 (6) 12 (18)
zidovudine, No. (%)
NRTI genotypic resistance?, no./No.
(%)°
Two fully active NRTIs® 2/63 (3) 2/57 (4)
Resistance to 1 NRTI® 15/63 (24) 10/57 (18)
Tenofovir, not XTC 0/63 (0) 0/57 (0)
XTC, not tenofovir 15/63 (24) 10/57 (18)
Resistance to both NRTIs® 46/63 (73) 45/57 (79)
Efavirenz genotypic resistance?, 63/63 (100) 57/57 (100)

no./No. (%)°

TFV-DP concentration, fmol/punch,
median (IQR)

948 (725-1253) 1052 (733-1437)

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; DTG, dolutegravir; HIV-1,
human immunodeficiency virus type 1; IQR, interquartile range; NRTI, nucleoside reverse
transcriptase inhibitor; TFV-DP, tenofovir diphosphate; TLD, tenofovir-lamivudine-
dolutegravir; XTC, lamivudine or emtricitabine.

“Resistance was classified with the Stanford algorithm, with a score of >15 indicating at
least low-level resistance.

®Denominators indicate the numbers of participants with available viral sequences.

°Both NRTIs had a Stanford score <15 indicating susceptibility or only potential of low-level
resistance.

week 48 [23]. Most of our participants (76%) had resistance to
both NRTTs at baseline and the proportion achieving virologic
suppression in this subgroup was similar to that achieved by the
same subgroup in NADIA [24]. It is well established that the
modest effect of NRTIs on reducing viral fitness in the presence

of NRTT resistance mutations is both necessary and sufficient to
achieve virologic suppression in combination with a protease
inhibitor [25]; this appears to also be true with dolutegravir.
The proportion of patients who had virologic suppression
while taking a dolutegravir-based second-line regimen was
similar to that among patients taking a well-tolerated protease
inhibitor-based second-line regimen [5, 23].

A previous study conducted among healthy, HIV-negative
volunteers showed that efavirenz reduced dolutegravir trough
concentrations by 75% when coadministered, but that doubling
the dolutegravir dose mitigated the drug-drug interaction [8].
In a company-sponsored study, dolutegravir and efavirenz
concentrations did not simultaneously fall below their respec-
tive clinical target concentrations after switching from efavir-
enz to dolutegravir [26]. Based on that study, dolutegravir
dose adjustment is not recommended for patients who switch
with suppressed HIV-1 RNA levels. However, there has been
concern that among patients with efavirenz and NRTI resis-
tance who switch with unsuppressed HIV-1 RNA levels, dolu-
tegravir resistance may be selected in some individuals. Our
results suggest that initial dolutegravir dose adjustment is not
required when switching from efavirenz to dolutegravir among
viremic individuals, and therefore, the pill burden and cost of
an additional (non-fixed-dose combination) dose of dolutegra-
vir when transitioning to second-line can be avoided.

Emergent dolutegravir resistance has been documented in-
frequently in second-line ART (4% at 96 weeks in NADIA,
and 2% at 159 weeks in DAWNING) [5, 6]. In a prospective co-
hort study of 1892 Malawian patients who were transitioned
from NNRTI-based first-line to TLD without preswitch
HIV-1 RNA testing, 2 cases of dolutegravir resistance were de-
tected at 6 months; both patients were viremic at switch and re-
ceived dolutegravir with no predicted active NRTIs [7].
Intermittent adherence, drug-drug interactions, high baseline
HIV-1 RNA levels, and active opportunistic infections are risk
factors associated with emergent dolutegravir resistance [27].

Table 2. Summary of Plasma Human Immunodeficiency Virus Type 1 RNA Outcomes

HIV-1 RNA <50 copies/mL, no./No. (% [95% Cl])

HIV-1 RNA <400 copies/mL, no./No. (% [95% ClI)

Variable TLD + DTG (n=65)

TLD + Placebo (n=65)

TLD + DTG (n=65) TLD + Placebo (n=65)

Week 24
mITT analysis®
Sensitivity analysis®
Week 12
mITT analysis®

55/64 (86 [75-93])
55/64 (86 [75-93])

53/64 (83 [71-91])

Sensitivity analysis® 53/61 (87 [76-94])

53/65 (82 [70-90])
53/61 (87 [76-94])

55/65 (85 [74-92])
55/61 (90 [80-96])

63/64 (98 [92-1001)
63/64 (98 [92-1001)

59/65 (91 [81-97])
59/61 (97 [89-100])

61/64 (95 [87-99])
61/61 (100 [94-100])¢

59/65 (91 [81-97])
59/61 (97 [89-100])

Abbreviations: Cl, confidence interval; DTG, dolutegravir; HIV-1, human immunodeficiency virus type 1; mITT, modified intention-to-treat; TLD, tenofovir-lamivudine-dolutegravir.

mITT analysis excludes those switching study drug for reasons of stopping contraception or desire to become pregnant, becoming pregnant, transfer out for nonclinical reasons, and death

from non-HIV and nondrug causes.

Sensitivity analysis excludes those excluded from mITT analysis, as well as loss to follow-up, missing viral load within the window, switching study drug for reasons other than treatment

failure, and evidence of poor adherence (tenofovir diphosphate <350 fmol/punch).
°One-sided 97.5% Cl when 0 or 100% were successful.

1836 « CID 2023:76 (15 May) « Zhao et al



~ 1.004 |

"E'—

(9] ‘_l

2

Q

Q

o

3

v 0.75

<

Z

1

2

L

& 0.50

»

2

o

o

>

w

g

= 0.25

I3

=y

.-E

g — TLD+DTG

T 00~ 55 —— TLD+Placebo
[ I T T T T 1
0 4 8 12 16 20 24

Weeks since randomization

Figure 2. Kaplan-Meier for time to virological suppression (human immunodeficiency virus type 1 RNA <50 copies/mL). Abbreviations: DTG, dolutegravir; HIV-1, human
immunodeficiency virus type 1; TLD, tenofovir-lamivudine-dolutegravir.

6,000
[ ]
[ ]
= [
g s
2 4,000+ - H
©° . 8
E . :
5 , ' |
© .
2 |
@
Q
c
3 .
% 2,000
=
L
[_
1,250
700 1
T e e e e e e e e i [ TLD+DTG
0- [ TLD+Placebo
Enrollment Week 12 Week 24

Figure 3. Tenofovir diphosphate (TFV-DP) concentrations at baseline, 12 weeks, and 24 weeks (boxes indicate interquartile range, horizontal solid lines are medians, ver-
tical lines are ranges, and solid circles are outliers). Dotted lines refer to TFV-DP concentrations categorized using the threshold defined by Anderson et al [22] as <350 fmol/
punch (men: <1.2 doses per week and women: <0.6 doses per week), 350—700 fmol/punch (men: 1.2-3.2 doses per week and women: 0.6-2.0 doses per week), 700—1250
fmol/punch (men: 3.2-6 doses per week and women: 2.0-5.3 doses per week), and >1250 fmol/punch (men: >6 doses per week and women: >5.3 doses per week).
Abbreviations: DTG, dolutegravir; TFV-DP, tenofovir diphosphate; TLD, tenofovir-lamivudine-dolutegravir.

DTG Dose Adjustment in Second-Line ART « CID 2023:76 (15 May) « 1837



Table 3. Number (%) of Participants With Adverse Events

TLD + DTG TLD + Placebo
Adverse Event (n=65) (n=65)
Any grade 3-4 AE, SAE, or death 3(5) 5(8)
Mortality (all-cause) 1(2)° 0
Any SAE® 2 (3) 0
Any grade 3-4 AE 2 (3) 5 (8)
Grade 3° 2 (3) 5 (8)
Grade 4 0 0
AE leading to discontinuation of study drug 0 1(2)¢°

Abbreviations: AE, adverse event; DTG, dolutegravir; SAE, serious adverse event; TLD,
tenofovir-lamivudine-dolutegravir.

#The death in the DTG arm was caused by severe coronavirus disease 2019 (COVID-19).
®The SAEs in the DTG arm were severe COVID-19 leading to death, and acute psychosis,
which was considered unrelated to the study drug and resolved without discontinuation
of the study drug.

°The grade 3 AEs in the DTG arm were acute psychosis and incident pulmonary
tuberculosis. The grade 3 AEs in the placebo arm were raised random glucose
(experienced by 2 participants), acute kidney injury (experienced by 2 participants), and
headache.

90ne participant in the placebo arm switched from tenofovir to zidovudine after developing a
creatinine elevation.

The lack of dolutegravir resistance in our cohort over 24 weeks
may be attributed to optimal adherence in the majority support-
ed with intensive adherence counseling, the exclusion of patients
with active AIDS-defining conditions and contraindicated drug-
drug interactions, and the relatively low median HIV-1 RNA

levels at study entry. Further research into the risks associated
with and mechanisms underlying integrase mutation selection
is needed to better predict the development of dolutegravir resis-
tance and determine the clinical consequence of dolutegravir re-
sistance, particularly when combined with preexisting NRTI
resistance.

In ARTIST, we observed a substantial incidence of insomnia
(13%) reported by participants at week 2 with no discernible
difference in the proportion between arms; the majority of in-
somnia complaints were mild and did not reach clinical signifi-
cance based on ISI scores, and 76% resolved by week 4. The
incidence of insomnia we found is twice that reported in a
meta-analysis of trial participants randomized to dolutegravir
[28]. However, previous studies have not evaluated insomnia
in the first 2 weeks after initiating dolutegravir, and early events
that resolved by 4 weeks may have been missed. Our findings
highlight the need for further research to assess neuropsychiat-
ric adverse events in larger patient populations that should be
part of pharmacovigilance initiatives with the current transi-
tion to dolutegravir-based regimens.

Our study has limitations. First, our study was not powered
to formally assess differences between arms. Although the sam-
ple size did not allow for a statistically powered comparison,
our study was designed to rapidly generate data to supplement
the findings from NADIA [5] and the ongoing D’EFT study
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Proportion of participants with a >1-unit increase in the Insomnia Severity Index (ISI) and reported insomnia as an adverse event. Sleep was evaluated using the

IS, a 7-item tool with a total score ranging from 0 to 28. A higher score indicates a worse performance. Numerator is the number of individuals who reported insomnia with at
least a 1-unit increase in ISI score from baseline (week 0). Denominator is the number of individuals with an IS score at each week for all individuals with a baseline result.

Abbreviations: DTG, dolutegravir; TLD, tenofovir-lamivudine-dolutegravir.
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(estimated date of completion in July 2023) [29] to inform clin-
ical care for patients transitioning to dolutegravir-based regi-
mens in resource-limited settings. Second, our primary
virologic outcome was at 24 weeks; the development of dolute-
gravir resistance is often delayed [5, 6]. Dolutegravir resistance
may be detected with longer-term follow-up. Third, all our par-
ticipants received frequent HIV-1 RNA monitoring and inten-
sive adherence counseling, and we excluded patients with active
AIDS-defining conditions. The results may not be generalizable
to patients receiving treatment under programmatic conditions
where HIV-1 RNA monitoring is infrequent.

CONCLUSIONS

The ARTIST study provides additional evidence that maintain-
ing tenofovir and lamivudine with dolutegravir is effective and
well tolerated in second-line ART. Our results provide evidence
over 24 weeks that patients with unsuppressed HIV-1 RNA lev-
els on first-line TEE can safely switch to second-line TLD with-
out a lead-in supplementary dolutegravir dose to overcome
efavirenz induction—however, it is possible that resistance
will emerge at later timepoints.
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