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Background. P1093 is an ongoing phase I/II multicenter open-label study of dolutegravir plus an optimized background reg-
imen in age-defined pediatric cohorts; here we report the long-term safety and virologic efficacy outcomes for the oldest cohort.

Methods. The study enrolled human immunodeficiency virus type 1 (HIV-1)–infected treatment-experienced adolescents aged 
12 to <18 years, with an HIV-1 RNA level ≥1000 copies/mL . Cumulative safety and HIV-1 RNA outcomes were assessed once the 
last enrolled participant reached 144 weeks of follow-up.

Results. Among 23 adolescents enrolled, 16 remained in the study at least 144 weeks; the median follow-up was 153 weeks 
(range, 55–193 weeks). Dolutegravir was well tolerated, with grade 3 clinical adverse events in 5 participants, grade 3 laboratory 
abnormalities in 3, and grade 4 laboratory abnormalities in 1; none of the adverse events or abnormalities were judged to be treat-
ment related. In an-intent-to-treat analysis, an HIV-1 RNA level <400 copies/mL at week 144 was achieved in 43% (10 of 23 partic-
ipants; 95% confidence interval, 23.2%–65.5%); in addition, 35% (8 of 23; 16.4%–57.3%) had an HIV-1 RNA level <50 copies/mL. 
Nine participants (39%) discontinued study treatment before 144 weeks, but none because of adverse events or drug intolerance. All 
participants with sustained virologic control had excellent adherence; most who experienced virologic failure had adherence levels 
<90%. HIV-1 genotypic drug resistance testing was available at time of failure from 6 participants; 1 had evolution in integrase resist-
ance with E138T, S147G, and R263K mutations at week 192 and phenotypic dolutegravir resistance of a 5.1-fold change.

Conclusions. Dolutegravir plus an optimized background regimen seemed safe, well tolerated, and efficacious in this cohort of 
treatment-experienced HIV-1-infected adolescents. Adherence remains problematic in this population.

Clinical Trials Registration. NCT01302847.
Keywords. Antiretroviral agents; Dolutegravir; HIV-1 integrase inhibitors; Adolescent HIV-1; long-term follow-up.

Effective combination antiretroviral (ARV) therapy (ART) 
leading to suppression of viral replication with improvements 
in immune status is associated with declining morbidity, hospi-
talization, and mortality rates in children infected with human 

immunodeficiency virus (HIV) type 1 (HIV-1) [1–5]. However, 
short and long-term toxic effects, poor adherence to ARV regi-
mens, and lack of treatment alternatives due to HIV-1 resistance 
resulting from prior failing ARV regimens, local drug availability, 
and the paucity of appropriate pediatric fixed-dose combination 
tablets further complicates HIV-1 management and contributes 
to the development of additional drug resistance mutations [6–
9]. The development of safe, palatable, and potent ARV regimens, 
particularly those that block alternative targets in the HIV-1 life 
cycle that have a high barrier to resistance, are critically important 
for all children and adolescents, especially those who have treat-
ment failure or are unable to tolerate currently available ARVs.

Dolutegravir is a second-generation potent inhibitor of 
the HIV-1 integrase that has shown good safety, tolerability, 
predictable pharmacokinetics, and efficacy in treatment-naive 
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and treatment-experienced adults in phase III trials [10–12]. 
Its pharmacologic properties allow for once-daily dosing, 
preclude the need for pharmacokinetic boosting, and in-
clude a low potential for drug-drug interactions [13, 14]. The 
International Maternal Pediatric Adolescent AIDS Clinical 
Trials (IMPAACT) P1093 is a phase I/II multicenter, open-la-
bel study designed to evaluate the safety, tolerability, pharma-
cokinetic and antiviral efficacy of dolutegravir in combination 
with an optimized background regimen in HIV-1-infected, 
treatment-experienced adolescents, children, and infants, 
from 4 weeks to <18 years of age [15]. 

Based on data from P1093, dolutegravir is approved by reg-
ulatory authorities for children in Europe from 6 years down 
to a weight of 15 kg, and in the United States for children and 
adolescents down to a weight of 30 kg [14–19]. As reported else-
where, dolutegravir at a dose of approximately 1  mg/kg once 
daily in treatment-experienced adolescents achieved pharma-
cokinetic exposures comparable to those in adults, seemed safe 
and well tolerated, and showed efficacy comparable to that in 
adults at 48-week follow-up [15]. In the current article, we re-
port on the cumulative long-term safety and efficacy of dolute-
gravir when administered as part of a combination regimen in 
this treatment-experienced adolescent cohort of P1093.

METHODS

Study Design and Participants

P1093 is an open-label, nonrandomized, multicenter phase I/
II study of HIV-1-infected, treatment-experienced children 
aged 4 weeks to <18 years in age-defined cohorts. Adolescents 
between 12 and <18 years old constitute cohort I and are the 
subjects of this report. Selected entry criteria included plasma 
HIV-1 RNA level >1000 copies/mL, being ART-experienced but 
naive to integrase inhibitors, having a screening HIV-1 geno-
type showing sensitivity to ≥1 other active ARV agent added to 
an optimized treatment regimen, laboratory values at grade ≤2 
toxicity criteria, and absence of active opportunistic infection 
or current cancer. The study was conducted at the IMPAACT 
Network sites, after approvals were obtained from local institu-
tional review boards and in-country ethics committees respon-
sible for oversight of the study. All parents and legal guardians 
gave written permission for participation. Adolescents were in-
formed about the study and gave assent, as per local guidelines.

The study was conducted with 2 sequential stages. Stage 
I evaluated intensive pharmacokinetic and short-term safety in 
10 participants and led to cohort dose selection (1  mg/kg/d), 
as described elsewhere [15]. An additional 13 participants were 
then enrolled into stage II to assess long-term safety and efficacy 
when treated with the stage I dolutegravir dose. Stage I and II 
participants are combined for reporting the long-term results 
of dolutegravir treatment in adolescents. The dolutegravir dose 
was prescribed using the weight band approach, as follows: 

50  mg for children weighing ≥40  kg and 35  mg for children 
30–40 kg, given as 2 tablets (25 mg + 10 mg). Dolutegravir was 
administered with an optimized background regimen that was 
chosen by the clinician and then approved by study chairs. After 
the initial 48-week study period, participants were evaluated 
every 12 weeks.

Sites were required to report all grade ≥3 toxicity events, seri-
ous adverse events [20], cancers, and pregnancies to the P1093 
team and study sponsor, the Division of AIDS, National Institute 
of Allergy and Infectious Disease. Adherence was assessed at 
each study visit, with participants completing an adherence 
questionnaire (3-day recall) and site personnel collecting and 
counting the returned dolutegravir tablets to determine missed 
doses at each visit. Plasma HIV-1 RNA concentrations were 
determined at entry and at regular intervals using the RealTime 
HIV-1 assay (Abbott Molecular). Emergence of resistant virus 
was monitored by isolating viral RNA from plasma specimens 
from participants with persistent viremia, defined as not achiev-
ing a >1.0 log decrease at week 12 or later unless the HIV-1 RNA 
level was <400 copies/mL or, after week 24, having 2 consecutive 
viral load measurements >400 copies/mL, with the confirmatory 
RNA measurement performed 1–4 weeks later. 

Protease and reverse-transcriptase (RT) resistance was 
assessed with the TRUGENE HIV-1 Genotyping Assay 
(Siemens), following the manufacturer’s instructions. Genotypic 
resistance to integrase inhibitors was evaluated using a CLIA-
approved, VQA-certified assay that amplifies HIV-1 pol encod-
ing integrase codons 1–286 for bidirectional Sanger sequencing. 
Plasma specimens from enrollment and virologic failure visits 
were compared to identify newly selected resistance muta-
tions. Drug resistance was defined by the Stanford University 
HIV-1 Drug Resistance Database (http://hivdb.stanford.edu). 
Phenotypic dolutegravir susceptibility was determined using 
the PhenoSense HIV-1 assay (Monogram Biosciences). In this 
assay, drug susceptibility is expressed as the fold change of the 
drug concentration required to inhibit viral replication by 50%. 
Participants were allowed to continue receiving study drug if the 
site and protocol team agreed that the participant was actively 
addressing adherence issues and in his or her best interest.

Participants were discontinued from the study if they became 
pregnant, failed to comply with study procedures in a manner 
that risked harm, or required treatment with a disallowed medi-
cation. Documented nonadherence to study drug and/or persis-
tent viremia were also criteria for discontinuation, but continued 
participation was allowed if the site and study team believed it 
was in the child’s best interest. Participants who met criteria for 
discontinuation were followed up for ≥4 weeks after study drug 
cessation for safety follow-up before discontinuation.

Analysis

All available safety and laboratory data were included for par-
ticipants from enrollment until the date that the last enrolled 
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participant in this cohort reached 144 weeks of study and the 
database was locked (14 February 2015)  for a regulatory sub-
mission. This analysis therefore included data from participants 
who enrolled either in stage I or stage II. Virologic efficacy was 
a prespecified secondary study objective and was assessed using 
the intent-to-treat (ITT) analysis, snapshot algorithm defined 
by the US Food and Drug Administration [21]; virologic suc-
cess was defined as having a plasma HIV-1 RNA level <400 
copies/mL at week 144. The proportion achieving HIV-1 RNA 
levels <50 copies/mL at week 144 was also assessed. For each 
participant, an average of 3-day recall reports from all visits was 
determined to assess treatment adherence.

RESULTS

Baseline Characteristics

Twenty-three perinatally infected adolescents were enrolled be-
tween April 2011 and April 2012. Participants were mostly fe-
male (78%), with a median age of 15 years (range, 12–17 years) 
and a median weight of 52 kg (33–91 kg), from multiple sites in 
the United States and Thailand [15] (Table 1). All participants 
were nucleoside RT inhibitor experienced, and a majority were 
protease inhibitor and/or nonnucleoside RT inhibitor-experi-
enced; 35% were triple class experienced. In addition, 2 of the 

23 (9%) were entry inhibitor (enfuvirtide) experienced. The 
median exposure to ART before enrollment was 12.5 years (in-
terquartile range, 10.8–14.0 years).

Optimized Background Regimen

The most common chosen optimized background regimen 
was tenofovir disoproxil fumarate (TDF), emtricitabine (FTC), 
and ritonavir-boosted darunavir (DRV/r), used in 7 of the 23 
participants (30%). The following regimens were used in 3 par-
ticipants (13%) each: abacavir, lamivudine (3TC), and DRV/r; 
TDF, 3TC, and ritonavir-boosted lopinavir; and TDF, FTC, 
and efavirenz (EFV). TDF and FTC was used in 2 participants 
(9%), and the following regimens in 1 participant (4%) each: 
TDF, FTC, DRV/r, and etravirine; TDF and ritonavir-boosted 
atazanavir; TDF, FTC, and ritonavir-boosted atazanavir; aba-
cavir, 3TC, and atazanavir; and zidovudine, 3TC, and DRV/r.  
Detailed information is provided in Supplementary Table 1.

Outcomes, Safety, and Adverse Events

With 16 of 23 participants completing ≥144 weeks in the study, 
the median follow-up was 153 weeks (range, 55–93 weeks). 
Seven discontinued study participation before 144 weeks: 2 were 
lost to follow-up (at weeks 60 and 84), 1 stopped after meeting 
the protocol-specified virologic failure end point (at week 84), 1 
left when the local clinical research site was defunded (at week 
120), 1 left when the family relocated distant from the study 
clinic (at week 96), and 2 were discontinued owing to their 
noncompliance with taking prescribed medications (at weeks 
60 and 108). The study drug was received by participants for a 
median of 147 weeks (range, 40–193 weeks), with 9 discontin-
uing the study drug before week 144. In addition to the above 
7 study discontinuations, 1 participant became pregnant (week 
156)  and another chose to switch to commercially available 
dolutegravir to be included in prepared packaging to facilitate 
overall adherence (week 108).

Dolutegravir was well tolerated, and no adverse events were 
judged to be “probably” or “definitely” related to the study drug. 
All participants experienced ≥1 grade 1 or 2 transient clinical 
event; the most frequently reported involved the respiratory, gas-
trointestinal, and musculoskeletal systems and/or findings con-
sistent with common clinical events (ie, fever) experienced by 
an adolescent population (Table 2). There were 5 serious clinical 
adverse events: gastritis, depression with a suicide attempt in a 
participant with preexisting mental illness, deep vein throm-
bosis, pelvic inflammatory disease, and non-Hodgkin lym-
phoma (Table 3). All participants experiencing a serious adverse 
event continued dolutegravir therapy except the participant with 
non-Hodgkin lymphoma, who had to discontinue study partici-
pation to receive chemotherapy at a nonparticipating institution. 

Three participants experienced grade 3 laboratory abnor-
malities; 1 experienced leukopenia, 1 had unconjugated bili-
rubin elevation while taking concomitant atazanavir, and 1 had 

Table 1. Participant Demographics and Baseline Characteristics 
(N = 23)

Characteristic Participants, No. (%)a 

Age, median (IQR), y 15 (12–16)

Female sex 18 (78)

Race  

 Black or African American 12 (52)

 White 8 (35)

 Asian 3 (13)

Hispanic ethnicity 6 (26)

Study site  

 United States 20 (87)

 Thailand 3 (13)

Plasma HIV-1 RNA, median (IQR), log10 copies/mL 4.3 (3.9–4.6)

CD4+ cell count, median (IQR), cells/µL 466 (297–771)

CD4+ proportion, median (IQR), % 22 (1–39)

CDC HIV-1 classification  

 Stage 1 6 (26)

 Stage 2 5 (22)

 Stage 3 12 (52)

Prior ART experience  

 NRTI 23 (100)

 PI 18 (78)

 NNRTI 12 (52)

 Triple class 8 (35)

 Enfuvirtide 2 (9)

Duration of prior ART, median (IQR), y 12.5 (10.8–14.0)

Abbreviations: ART, antiretroviral therapy; CDC, US Centers for Disease Control and Prevention; HIV-1, human 
immunodeficiency virus type 1; IQR, interquartile range; NNRTI, nonnucleoside reverse-transcriptase inhibitor; 
NRTI, nucleoside reverse-transcriptase inhibitor; PI, protease inhibitor. 
aData represent No. (%) of participants unless otherwise specified.
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transient asymptomatic lipase elevation, which was deemed 
unrelated to treatment and resolved spontaneously. Persistent 
grade 4 neutropenia developed in 1 participant with a long his-
tory of neutropenia (Table 3). There were no grade 4 adverse 
events, serious adverse events, or discontinuations owing to ad-
verse events. Of note, 1 female participant discontinued study 

drug during the first trimester of her pregnancy at study week 
156, and later delivered a full-term healthy newborn.

Efficacy

At week 4, of 23 participants, 19 (83%) had a plasma HIV-1 
RNA level <400 copies/mL, although there was a progressive 
decrease in participants with sustained virologic control over 
time. In the ITT analysis, virologic success (viral load <400 
copies/mL at week 144) was achieved in 10 of 23 participants 
(43%; 95% confidence interval, 23.2%–65.5%), and 8 of 23 
(35%; 16.4%–57.3%) had an HIV-1 RNA level <50 copies/mL 
at week 144 (Figure 1).

ARV Drug Resistance

Of the 13 participants who had virologic failure per the ITT anal-
ysis, a resistance testing sample was available and testing per-
formed in 6. Four of these 6 participants experienced their first 
incidence of virologic failure before or at week 48 but remained 
in the study. One of them participants (participant 3; Table 4) 
had a treatment-emergent R263R/K mutation with additional 
integrase mutations at positions 138 and 147 observed at week 
132, which was sustained at week 162. This participant reported 
only partial adherence to dolutegravir and almost no adher-
ence to the other optimized background regimen components, 

Table 3. Grade 3 or 4 Clinical and Laboratory Adverse Events

Clinical or Laboratory Adverse Event

Participants, No. (%) (N = 23)

Grade 3 Event Grade 4 Event

Clinical adverse events

 Blood and lymphatic system disorders   

  Lymphadenopathy 1 (4.3) 0 (0)

 Gastrointestinal disorders  0 (0)

  Abdominal pain 1 (4.3) 0 (0)

  Gastritis 1 (4.3) 0 (0)

 Infection or infestation   

 Pelvic inflammatory disease 1 (4.3) 0 (0)

 Psychiatric disorders   

  Depression 0 (0) 1 (4.3)

 Reproductive system and breast disorders   

  Pelvic pain 1 (4.3) 0 (0)

 Skin and subcutaneous tissue disorders   

  Alopecia 1 (4.3) 0 (0)

 Vascular disorders   

  Deep vein thrombosis 1 (4.3) 0 (0)

Laboratory adverse events   

 Increased blood bilirubin 1 (4.3) 0 (0)

 Increased lipase 1 (4.3) 0 (0)

 Decreased neutrophil count 0 (0) 1 (4.3)

 Decreased white blood cell count 1 (4.3) 0 (0)

Figure 1. Proportion of participants with human immunodeficiency 
virus type 1 (HIV-1) RNA level <400 (A) or <50 (B) copies/mL, in the intent-
to-treat analysis (N = 23). Vertical bars represent 95% confidence intervals.

Table 2. Clinical Adverse Events

Adverse Event Participants, No. (%) (N = 23)

Respiratory system

 Cough 13 (56)

 Pharyngeal pain 8 (35)

 Nasal congestion 7 (30)

 Sinus congestion 4 (17)

Gastrointestinal system  

 Diarrhea 8 (35)

 Decreased appetite 7 (30)

 Abdominal pain 5 (21)

 Nausea 3 (13)

General  

 Fever 7 (30)

 Lymphadenopathy 6 (26)

 Headache 6 (26)

 Dizziness 4 (17)

Musculoskeletal system  

 Extremity pain 6 (26)

 Arthralgia 3 (13)

 Back pain 3 (13)
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remained engaged in care, and continued the failing optimized 
background regimen as chosen by the local physician. 

Dolutegravir phenotypic resistance studies after virologic 
failure showed a progressive decrease in dolutegravir suscepti-
bility, from a 1.2-fold change at week 36 to a 5.1-fold change 
at weeks 132 and 162. There was no emergence of protease 
mutations conferring drug resistance in participants 6, 8, 15, 
or 21, while they were receiving a protease inhibitor–contain-
ing regimen (Table 4). There was no evolution in RT-associated 
mutations in any participants except participant 18, who, while 
taking TDF, FTC, and EFV, had emergent multiple nucleoside 
RT inhibitor–associated mutations M41L and T215F/L but no 
EFV-associated mutation at week 192 (Table 4). This partici-
pant, aside from the RT-associated mutations, showed minor 
integrase-associated resistance mutations G118R and L74M. 
The reported adherence was 73%, but this participant had not 
been taking dolutegravir for 5 months before genotypic testing 
(Table 4).

Adherence

Adherence was measured by the 3-day recall adherence ques-
tionnaire for the participants who remained on a dolutegravir 

regimen at most scheduled visits through week 144. Most 
participants (15 of 23) reported >95% mean adherence with 
study medication. Among the 10 of 23 participants with 
virologic control, dolutegravir adherence was 97%–100%. 
Two of the participants with failure due to premature study 
discontinuation (site closure or participant choice) had con-
trolled viremia and 100% adherence. Of the remaining 11 
participants with virologic failure, the mean overall adher-
ence was 85% (range, 53%–100%). Two participants who met 
virologic failure criteria continued taking study medication, 
had HIV-1 RNA levels <50 copies/mL at week 144 (by pol-
ymerase chain reaction), and had overall adherence rates of 
97% and 98%.

DISCUSSION

This article describes the safety and efficacy of dolutegravir in 
ART-experienced adolescents through a median of 153 weeks 
of follow-up, representing the longest reported longitudinal 
study of the safety and efficacy of an integrase inhibitor–based 
therapy in an adolescent population with perinatally acquired 
HIV-1 infection. In this study, dolutegravir was found to be 

Table 4. Drug Resistance Mutations in 6 Participants With Confirmed VF (Viral Load >400 Copies/mL) at Week 48 and Beyond

Participant

Baseline HIV-1 
RNA,

Copies/mL (wk 0)

HIV-1 RNA 
at VF,

Copies/mL (wk)
OBR
ART

Coding
Region

Baseline
Genotype 

VF
Genotype

VF Genotype VF Genotype

wk 0 wk 36 wk 132 wk 162

3 7739 13 722 (36) TDF, FTC RT WT WT WT WT

  1367 (132)  PR I84V M36I WT WT

  1996 (162)  IN L74L/M R263R/K E138A/E/K/T E138T

       S147S/G S147G

       R263K R263K

     wk 0 wk 24 wk 84  

6 184 871 82 432 (24) TDF, FTC, DRV/r RT WT WT WT  

  61 781 (84) PR D30N, A71T D30N, A71T D30N, A71T  

     N88D N88D N88D  

    IN WT WT WT  

     0 154   

8 1168 12 875 (154) TDF, FTC, DRV/r RT K103N K103N   

   PR WT WT   

    IN WT WT   

     wk 0 wk 48 wk 96  

15 23 499 3002 (48) TDF, 3TC, LPV/r RT WT WT WT  

  18 849 (96) PR WT M36I, L89M M36I, L89M  

    IN WT WT WT  

     wk 0 wk 192   

18 16 305 1758 (192) EFV, TDF, FTC RT WT M41L, T215F/L   

    PR WT WT   

    IN WT G118R, L74M   

     wk 0 wk 24 wk 144  

21 18 228 45 986 (24) ABC, 3TC, ATV RT M184V, K103N M184V, K103N K103K/N  

  64 139 (144)  PR WT WT WT  

    IN WT WT WT  

Abbreviations: 3TC, lamivudine; ABC, abacavir; ART, antiretroviral therapy; ATV, atazanavir; DRV/r, ritonavir-boosted darunavir; EFV, efavirenz; FTC, emtricitabine; HIV-1, human immunodeficiency virus type 1; IN, integrase; OBR, 
optimized background regimen; LPV/r, ritonavir-boosted lopinavir; PR, protease; RT, reverse-transcriptase; TDF, tenofovir disoproxil fumarate; VF, virologic failure; WT, wild type.
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safe and well tolerated, with no discontinuations due to adverse 
events. The proportion of participants in an ITT analysis with 
HIV-1 RNA values <50 copies/mL continued to progressively 
diminish beyond week 48, from 61% to 35%, at a median of 
153 weeks of follow-up. The high virologic failure rate we report 
in P1093 reflects numerous challenges, including many psycho-
social and behavioral, affecting sustained drug adherence and 
continued study participation in a population of perinatally 
infected adolescents with a median of 12.5 years of prior ARV 
exposure. 

All 10 adolescents with virologic success reported ≥97% 
medication adherence based on 3-day recall, whereas the mean 
reported adherence rate among those with virologic failure was 
85%. Two adolescents with controlled viremia prematurely ter-
minated their study participation owing to extenuating circum-
stances and were included as failures in the ITT analysis. Two 
other participants who met virologic failure criteria elected to 
continue their dolutegravir regimen with enhanced adherence 
counseling and then had virologic suppression, which was sus-
tained through week 144. This finding supports the long-term 
potency of a dolutegravir-based regimen in the presence of sus-
tained adherence and suggests that, in adolescents, efforts to 
improve and sustain adherence or longer acting ARV prepara-
tions are still needed.

Dolutegravir has been extensively studied in HIV-1-infected 
adults. The SINGLE study, a randomized double-blind nonin-
feriority study, evaluated the safety and efficacy of dolutegra-
vir, abacavir, and 3TC versus EFV, tenofovir, and FTC in 833 
ART-naive adults [22]. Dolutegravir showed superior efficacy 
(71% vs 63%) in maintaining HIV-1 RNA levels <50 copies/
mL at week 144, with fewer discontinuations due to adverse 
events in the dolutegravir arm [22]. Another phase III study 
(FLAMINGO) in treatment-naive adults randomized to dolute-
gravir versus DRV/r found higher efficacy among the dolute-
gravir arm at week 96 [23]. The higher efficacy of dolutegravir 
was driven by a better response among participants with high 
baseline HIV-1 RNA levels [23]. The long-term safety profile of 
dolutegravir was similar to that of DRV/r, with gastrointestinal 
effects and headache the most frequent adverse events, effects 
commonly seen in our adolescent study. In this study, dolute-
gravir had a safety profile similar to that in adult trials, whereas 
efficacy in adolescents was lower than among treatment-naive 
adults, probably owing to challenges associated with sustained 
adherence to study drugs in heavily treatment-experienced 
perinatally infected adolescents.

Owing to the lack of treatment options available to our 
pediatric participants experiencing virologic failure, many con-
tinued on a failing regimen without accumulating additional 
RT-associated mutations. In some cases, addressing adherence 
challenges resulted in subsequent suppression of virus, which 
was sustained through week 144. However, in 1 participant who 
continued treatment with TDF, FTC, and dolutegravir through 

week 162, additional integrase resistance mutations accumu-
lated, in the absence of developing nucleotide or nucleoside 
analogue resistant–associated mutations, possibly because 
of poor adherence with the nucleotide/nucleoside analogue 
backbone and functional dolutegravir monotherapy. This par-
ticipant’s integrase inhibitor genotype evolved from a mixed 
R263R/K mutation at week 36, with emergence of E138T, 
S147G, and R263K mutations at week 162. The corresponding 
HIV-1 phenotypic dolutegravir resistance increased over time 
from 1.2-fold to 5.1-fold in the drug concentration required to 
inhibit viral replication by 50%. The emergence of the dolute-
gravir resistance mutation R263K has been observed in vitro 
and occasionally in vivo among participants with incomplete 
adherence failing dolutegravir [12, 24]. This R263K mutation 
confers some fitness cost and therefore has not been associated 
with high-level phenotypic resistance [25].

In our population of heavily treatment-experienced adoles-
cents with perinatally acquired HIV-1 infection, dolutegravir 
was safe, well tolerated, and efficacious among the adolescents 
who remained adherent to their ART regimen and to study vis-
its after a median of 153 weeks. Sustained medication adher-
ence in perinatally infected populations, especially adolescents, 
owing to multiple psychosocial and behavioral issues, remains 
a challenge and affects efficacy over extended periods of time. 
Study P1093 continues to evaluate the pharmacokinetics, safety, 
and efficacy of dolutegravir in pediatric populations as young 
as 1 month.

Supplementary Data
Supplementary materials are available at Journal of the Pediatric Infectious 
Diseases Society online.
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