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Background: Islatravir (MK-8591) is a nucleoside reverse tran-
scriptase translocation inhibitor in development for treatment and
prevention of HIV-1. We present efficacy and safety data for
islatravir and doravirine (DOR) through 96 weeks of the phase 2b
trial (NCT03272347).

Methods: In this randomized, double-blind, dose-ranging trial,
participants initially received islatravir (0.25, 0.75, or 2.25 mg) with
doravirine (100 mg) and lamivudine (3TC, 300 mg) or a fixed-dose
combination of doravirine, 3TC, and tenofovir disoproxil fumarate
(DOR/3TC/TDF) daily. Beginning at week 24, participants receiving
islatravir stopped 3TC if HIV-1 RNA from the prior visit was ,50
copies per milliliter and continued taking the assigned islatravir dose
(still blinded) with doravirine. All islatravir groups transitioned to

open-label use of 0.75 mg between weeks 60 and 84. Efficacy end
points at week 96 included the proportion of participants maintaining
HIV-1 RNA of ,50 copies per milliliter (FDA Snapshot). Safety
was assessed by adverse event (AE) reporting.

Results: One hundred twenty-one treatment-naive participants
received the study drugs and were included in the analyses. Through
week 96, HIV-1 RNA,50 copies per milliliter was maintained in
86.2% (25/29), 90.0% (27/30), and 67.7% (21/31) of participants in
the 0.25-, 0.75-, and 2.25-mg islatravir groups, respectively, 81.1%
(73/90) of the combined islatravir group, and 80.6% (25/31) of the
DOR/3TC/TDF group. One participant in the 2.25-mg islatravir
group had Protocol-Defined Virologic Failure after week 48. Drug-
related AE rates were higher for DOR/3TC/TDF participants
(22.6%) compared with islatravir (combined 7.8%). Two participants
(2.2%) receiving islatravir with doravirine and one (3.2%) receiving
DOR/3TC/TDF discontinued because of an AE.

Conclusions: Treatment regimens containing islatravir and
doravirine maintained viral suppression through week 96 and were
well tolerated regardless of dose.
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INTRODUCTION
Islatravir (ISL, MK-8591) is the first nucleoside reverse

transcriptase translocation inhibitor in development for the
treatment and prevention of HIV-1 infection.1,2 Islatravir
inhibits reverse transcriptase (RT) through multiple mecha-
nisms of action, which include its mechanism as an RT
translocation inhibitor.1,3–5 Doravirine (DOR) is a nonnucleo-
side reverse transcriptase inhibitor approved for the treatment
of HIV-1, with a favorable safety profile in phase 2 and phase
3 studies.6–9 The potent antiviral activity and complimentary
in vitro resistance profile of doravirine and islatravir create the
potential for a highly efficacious 2-drug regimen that would
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have a high barrier to resistance and a favorable safety profile.
Previously, we showed the first clinical data from a phase 2b
dose ranging study evaluating the safety and efficacy of
islatravir and doravirine through 48 weeks. Here, we show
efficacy and safety of doravirine- and islatravir-based anti-
retroviral regimens through 96 weeks.

METHODS

Trial Design and Participants
Protocol MK-8591-011 (NCT03272347) trial design,

eligibility criteria, and participant randomization have been
previously described10 and are briefly summarized in Sup-
plementary Methods and Supplementary Figure 1, Supple-
mental Digital Content, http://links.lww.com/QAI/B770.

Assessments, End Points, and
Statistical Analysis

Full methodology was previously described10 and is
briefly summarized in Supplementary Methods, Supplemental
Digital Content, http://links.lww.com/QAI/B770. The primary
efficacy end points of this trial were the proportions of
participants achieving HIV-1 RNA of ,50 copies per milliliter
at week 24 and at week 48 (using the FDA Snapshot
approach).11 Here, we present the efficacy end point of
proportions of participants achieving HIV-1 RNA of,50 copies
per milliliter at week 96 (using the FDA Snapshot approach). As
an additional efficacy analysis, a post hoc viral blip analysis was
performed for participants who entered part 2 of the trial through
week 96. For this analysis, a viral blip was defined as an HIV-1
RNA$50 copies per milliliter value observed between 2 values
of ,50 copies per milliliter after achieving initial response (see
Supplementary Methods, Supplemental Digital Content, http://
links.lww.com/QAI/B770 for details).

RESULTS

Participants
A total of 121 participants were randomly assigned,

treated, and included in the week 96 analyses (see Supple-
mentary Figure. 2, Supplemental Digital Content, http://links.
lww.com/QAI/B770); the last participant visit for the week 96
database lock occurred on April 16, 2020. Key demographic
and baseline clinical characteristics were well balanced
between all treatment groups, as previously reported10 (see
Supplementary Table 1, Supplemental Digital Content, http://
links.lww.com/QAI/B770). Most participants in the islatravir
groups (87.8%) achieved HIV-1 RNA of ,50 copies per
milliliter and stopped taking lamivudine (3TC) and transi-
tioned to part 2 of the trial by week 24.10 During the first 48
weeks of the trial,10 14 participants discontinued from the trial
(see Supplementary Figure 2, Supplemental Digital Content,
http://links.lww.com/QAI/B770). In part 3, the islatravir
groups transitioned (from weeks 60-84) to open-label use of
0.75 mg islatravir with 100 mg doravirine through week 144.
During weeks 48 through 96, an additional 9 participants
discontinued from the trial: 2 (6.9%) in the 0.25-mg islatravir

group, 2 (6.7%) in the 0.75-mg islatravir group, 4 (12.9%) in
the 2.25-mg islatravir group, and 1 (3.2%) in the group
receiving the fixed combination of doravirine, lamivudine,
and tenofovir disoproxil fumarate (DOR/3TC/TDF). Overall,
the most common reasons for discontinuation were lack of
efficacy (7 participants) and lost to follow-up (5 participants)
(see Supplementary Figure 2, Supplemental Digital Content,
http://links.lww.com/QAI/B770).

Efficacy
At week 96, HIV-1 RNA of ,50 copies per milliliter

was maintained in 86.2% (25/29), 90.0% (27/30), 67.7% (21/
31), and 81.1% (73/90) of participants in the 0.25-mg, 0.75-
mg, 2.25-mg, and combined islatravir groups, respectively,
compared with 80.6% (25/31) of participants who received
DOR/3TC/TDF [difference (95% CI), 6.0 (213.3 to 25.2),
9.5 (29.3 to 28.3), 212.3 (234.7 to 10.1), 0.9 (215.8 to
17.6)] (FDA Snapshot approach) (Fig. 1A and see Supple-
mentary Table 2, Supplemental Digital Content, http://links.
lww.com/QAI/B770). Among participants who entered part 2
of the trial (and switched to the 2-drug regimen in the
islatravir groups), the proportion with HIV-1 RNA of ,50
copies per milliliter at 96 weeks was similar across islatravir
doses [86.2% (25/29), 90.0% (27/30), and 77.8% (21/27),
respectively], the combined islatravir group [84.9% (73/86)],
and the DOR/3TC/TDF group [89.3% (25/28)] (FDA Snap-
shot approach) (Fig. 1B and see Supplementary Table 2,
Supplemental Digital Content, http://links.lww.com/QAI/
B770). Among participants with baseline HIV-1 RNA
of .100,000 copies per milliliter, the proportion with HIV-
1 RNA of ,50 copies per milliliter at week 96 was 83.3% (5/
6), 80.0% (4/5), and 57.1% (4/7) in the 0.25-mg, 0.75-mg,
and 2.25-mg islatravir groups, 72.2% (13/18) in the combined
islatravir group, and 75.0% (3/4) in the DOR/3TC/TDF
group, respectively (Observed Failure Approach). The immu-
nologic response as measured by mean change in CD4+ T-cell
count from baseline to week 96 was similar for all groups
with a mean increase of 251, 173, and 171 cells per cubic
millimeter in the 0.25, 0.75, and 2.25 mg islatravir dose
groups, respectively, and an increase of 290 cells per cubic
millimeter in the DOR/3TC/TDF group.

Through week 96, a total of 7 participants met the
criteria for protocol-defined virologic failure (PDVF). Six of
these participants met the criteria for PDVF during the first 48
weeks of the trial and were previously described10 (see
Supplementary Table 3 and Supplementary Figure 3A, Sup-
plemental Digital Content, http://links.lww.com/QAI/B770).
One participant met the criteria for PDVF between weeks 48
and 96. This participant was randomized to the 2.25-mg group
and met PDVF criteria as a rebounder with an initial HIV-1
RNA level of 79 copies per milliliter and a confirmation level
of 70 copies per milliliter (see Supplementary Figure 3B,
Supplemental Digital Content, http://links.lww.com/QAI/
B770). This participant had an additional HIV-1 RNA value
of ,50 copies per milliliter before switching to a new
treatment regimen of DOR/3TC/TDF and remained suppressed
after switching to the new regimen. Similar to this participant
with PDVF, we previously reported that 4 of the 6 participants
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with PDVF during the first 48 weeks of the trial had an
additional HIV-1 RNA level of,50 copies per milliliter before
switching to a new regimen.10 We previously reported that
through week 48, all HIV-1 RNA levels at the confirmatory
visit were less than 80 copies per milliliter for all participants
with PDVF; similarly, the only participant with PDVF between
weeks 48 and 96 also had a confirmation level below 80 copies
per milliliter. None of the participants who discontinued with
PDVF met the threshold for resistance testing (HIV-1 RNA
levels of 400 copies/mL or higher). Of the 7 participants
discontinuing because of PDVF, 5 participants had baseline
HIV-1 RNA of $100,000 copies per milliliter, with no
distinction among islatravir groups or the DOR/3TC/TDF
group (see Supplementary Figure 3A, Supplemental Digital
Content, http://links.lww.com/QAI/B770). Four participants
who did not meet the criteria for PDVF (3 in the 2.25-mg
islatravir group and 1 in the DOR/3TC/TDF group) had HIV-1
RNA $50 copies per milliliter at the time of discontinuation;
all discontinued before week 48 (see Supplementary Table 3,
Supplemental Digital Content, http://links.lww.com/QAI/
B770).10 For participants who entered part 2 of the trial, viral
blips were relatively rare for all treatment groups (see
Supplementary Table 4, Supplemental Digital Content, http://
links.lww.com/QAI/B770). In the islatravir groups, HIV-1

RNA was ,200 copies per milliliter during all blip episodes.
In the DOR/3TC/TDF group, 1 of 4 blip episodes was HIV-1
RNA of$ 200 copies per milliliter and in the other 3 episodes
HIV-1 RNA was ,200 copies per milliliter. No participant
who experienced a viral blip subsequently experienced
protocol-defined virologic failure.

Safety
Through week 96, no deaths were reported. Overall

rates of any adverse event (AE), drug-related AEs, and
discontinuation because of AEs through week 96 were low
and consistent across treatment groups and consistent with the
previously reported week-48 data (Table 1). A higher rate of
drug-related AEs was reported for DOR/3TC/TDF (22.6%)
participants compared with any of the doses of islatravir
(combined 7.8%) (Table 1). No additional drug-related
serious AEs were reported in any group between weeks 48
and 96. Only 1 additional participant discontinued because of
an AE after week 48 (nondrug-related Burkitt lymphoma at
approximately study week 96). The most common AEs with
incidence of.10% in 1 or more treatment groups are listed in
Supplementary Table 5, Supplemental Digital Content, http://
links.lww.com/QAI/B770. Consistent with week 48, diarrhea

FIGURE 1. Virologic outcomes at
week 96 (FDA Snapshot approach).
A, All participants; B, Participants
entering part 2 (ISL groups switch to
the 2-drug regimen).
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was more frequently reported in the DOR/3TC/TDF group
(19.4%) compared with the combined islatravir group (com-
bined 7.8%), whereas headache was more common in
islatravir groups (combined 11.1%) compared with the
DOR/3TC/TDF group (6.5%). Of the most common AEs,
only headache, nausea, diarrhea, vomiting, and rash had a
subset of occurrences that were classified as drug related by
the investigator. No islatravir dose-dependent difference was
observed in reported AEs. The frequency of grade 3 or 4
laboratory abnormalities (according to Division of AIDS
criteria) was low and similar between the treatment groups
(see Supplementary Table 6, Supplemental Digital Content,
http://links.lww.com/QAI/B770). All grade 3 and 4 creatine
kinase abnormalities/elevations resolved while on study drug;
one case was attributed to a newly diagnosed hepatitis C
infection, and the others were confirmed as exercise related.
No islatravir dose-dependent difference was observed in
reported grade 3 or 4 laboratory abnormalities.

DISCUSSION
This phase 2b trial of islatravir in combination with

doravirine is the first, double-blind, randomized, clinical trial
to show that an islatravir-based antiviral regimen maintained
viral suppression up to 96 weeks. Previously, we reported that
a high proportion of participants achieved HIV-1 RNA
of ,50 copies per milliliter within the first 24 weeks of
initiating antiviral therapy on islatravir and doravirine with
3TC, and that response rates were similar regardless of
islatravir dose and were similar to the proportion observed
with DOR/3TC/TDF; we also showed that high efficacy was
observed for all treatment groups through week 48, after
participants in the islatravir arms switched to the 2-drug
regimen of islatravir plus doravirine.10 Here, we show that
islatravir in combination with doravirine maintained high
efficacy as measured by the proportion of participants with
HIV-1 RNA of ,50 copies per milliliter through 96 weeks
of treatment.

The 2.25-mg group had a disproportionate number of
discontinuations when compared with the other groups;
however, these were not because of dose-related toxicity.
This imbalance resulted in the 2.25-mg group having a
numerically lower proportion of participants with HIV-1
RNA of ,50 copies per milliliter at week 96 (67.7%) based
on the FDA Snapshot approach for missing data, and because

this study has a small sample size, a few discontinuations
have a large effect on the efficacy.

Through trial week 96, 7 participants discontinued
because of PDVF, one of which occurred between weeks
48 and 96. Consistent with the first 6 participants with PDVF,
this new participant with PDVF had an HIV-1 RNA level at
the viral confirmation visit of,80 copies per milliliter, which
is below the level of 200 copies per milliliter often considered
clinically significant. Furthermore, this participant with
PDVF had an additional HIV-1 RNA level of ,50 copies
per milliliter before switching to a new regimen in the follow-
up period. PDVF was conservatively defined using HIV-1
RNA of $50 copies per milliliter as the threshold for failure.
This threshold was recommended when designing the trial
because both islatravir and doravirine were classified as
investigational compounds with limited clinical data at that
time.10 For the remainder of this trial and for additional
clinical trials evaluating DOR/ISL, an HIV-1 RNA threshold
of 200 copies per milliliter for PDVF has been instituted so
that participants with lower-level viremia can remain in the
trial and be followed instead of being mandated to discon-
tinue from the trial. None of the participants who discon-
tinued with or without PDVF met the threshold for resistance
testing, and therefore, no viral drug resistance was identified.

The week 96 safety data support the safety and
tolerability profile of islatravir plus doravirine established at
week 48.10 Overall safety and tolerability profiles through
week 96 were similar for both the islatravir-based regimens and
the DOR/3TC/TDF regimen. Islatravir in combination with
doravirine was generally well tolerated by trial participants
throughout the trial. No additional islatravir participants
reported drug-related AEs between weeks 48 and 96. No
additional drug-related serious AEs were reported in any group
during weeks 48 through 96. Only 1 additional discontinuation
because of an AE occurred but was not considered to be related
to study drug. Drug-related AEs occurred predominately in the
first 48 weeks for all groups. Among the 90 participants taking
islatravir, no specific drug-related AE (at either the system-
organ-class or preferred term level) occurred in more than 5%
of combined islatravir participants.

The 96-week results of this phase 2b trial further illustrate
that islatravir plus doravirine has high antiviral efficacy and a
favorable safety profile. Additionally, this combination may
offer a potential new option for people living with HIV.

Note added in proof: In light of lymphocyte reductions
observed in other clinical studies of islatravir, a post hoc analysis

TABLE 1. AE Summary (Week 0–96)

ISL (0.25 mg) +
DOR* QD

ISL (0.75 mg) +
DOR* QD

ISL (2.25 mg) +
DOR* QD Combined ISL + DOR* QD DOR/3TC/TDF QD

Number of participants, N 29 30 31 90 31

$1 AE, n (%) 25 (86.2) 27 (90.0) 22 (71.0) 74 (82.2) 27 (87.1)

Drug-related AE, n (%) 0 (0.0) 3 (10.0) 4 (12.9) 7 (7.8) 7 (22.6)

Serious AE, n (%) 1 (3.4) 3 (10.0) 1 (3.2) 5 (5.6) 3 (9.7)

Discontinued because of AE, n (%) 1 (3.4) 0 (0.0) 2 (6.5) 3 (3.3) 1 (3.2)

*Participants initially received ISL + DOR + 3TC and switched to ISL + DOR during the week 24–48 period of the study.
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of total lymphocyte counts was conducted while this article was
in production. At week 96, the mean change from baseline in
total lymphocytes was 0.24, –0.13, and –0.13 ·109 cells/L for
the islatravir 0.25-, 0.75-, and 2.25-mg groups, respectively, and
0.32 ·109 cells/L for the DOR/3TC/TDF group.
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