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Background. We evaluated dolutegravir pharmacokinetics in infants with human immunodeficiency virus (HIV) receiving
dolutegravir twice daily (BID) with rifampicin-based tuberculosis (TB) treatment compared with once daily (OD) without
rifampicin.

Methods. Infants living with HIV aged 1-12 months, weighing >3 kg, and receiving dolutegravir BID with rifampicin or OD
without rifampicin were eligible. Six blood samples were taken over 12 (BID) or 24 hours (OD). Dolutegravir pharmacokinetic
parameters, HIV viral load (VL) data, and adverse events (AEs) were reported.

Results. Twenty-seven of 30 enrolled infants had evaluable pharmacokinetic curves. The median (interquartile range) age was
7.1 months (6.1-9.9), weight was 6.3 kg (5.6-7.2), 21 (78%) received rifampicin, and 11 (41%) were female. Geometric mean ratios
comparing dolutegravir BID with rifampicin versus OD without rifampicin were area under curve (AUC)g_545, 0.91 (95% confidence
interval, .59-1.42), Cyough 0.95 (0.57-1.59), Ciax 0.87 (0.57-1.33). One infant (5%) receiving rifampicin versus none without
rifampicin had dolutegravir Cyougn <0.32 mg/L, and none had Cgougn <0.064 mg/L. The dolutegravir metabolic ratio
(dolutegravir-glucuronide AUC/dolutegravir AUC) was 2.3-fold higher in combination with rifampicin versus without
rifampicin. Five of 82 reported AEs were possibly related to rifampicin or dolutegravir and resolved without treatment
discontinuation. Upon TB treatment completion, HIV viral load was <1000 copies/mL in 76% and 100% of infants and
undetectable in 35% and 20% of infants with and without rifampicin, respectively.

Conclusions. Dolutegravir BID in infants receiving rifampicin resulted in adequate dolutegravir exposure, supporting this
treatment approach for infants with HIV-TB coinfection.

Keywords. dolutegravir; rifampicin; drug-drug interaction; infants; HIV.

Approximately 50 000 children with human immunodeficiency
virus (HIV, CWH) develop tuberculosis (TB) annually, and TB
accounts for around 20% of total pediatric HIV-related deaths
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[1]. Despite receiving adequate antiretroviral therapy (ART),
CWH are at higher risk of developing TB and tend to experi-
ence more rapid disease progression compared with their peers
not living with HIV [2]. Furthermore, TB is most deadly for
CWH during the first years of life [3]. Hence, it is essential to
effectively treat both infections simultaneously in children
with HIV-associated TB, which is complicated by adherence is-
sues, overlapping toxicities, risk of immune reconstitution in-
flammatory syndrome, and drug-drug interactions (DDIs)
between ART and TB treatment [4].

Recently, dolutegravir-based ART regimens have been estab-
lished as the preferred first-line and second-line treatment options
for children who are aged at least 4 weeks and weigh more than
3 kg [5-7]. Dolutegravir is primarily metabolized by uridine glu-
curonosyltransferase (UGT) 1Al into its inactive metabolite
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dolutegravir-glucuronide and, to a lesser extent, by cytochrome
P450 3A4 (CYP3A4) and UGT1A9 [8]. Rifampicin, an essential
component of TB treatment, interacts substantially with dolute-
gravir by increasing dolutegravir metabolism through induction
of UGT1A1, UGT1A9, and CYP3A4, resulting in a reduction in
dolutegravir area under the plasma concentration-time curve
(AUC), maximum concentration (Cp,,y), and trough concentra-
tion (Cirougn) by 54%, 43%, and 72% in healthy adults, respectively
[9]. Adapting the dolutegravir dosing interval from once daily
(OD) to twice daily (BID) was safe and effective in both adults
and children [10, 11]. However, only limited data were available
for children on dolutegravir dispersible tablets (DTs), and no
pharmacokinetic data were available for infants who weighed
less than 14 kg in whom the maturation of metabolic enzyme ac-
tivity may not yet be fully complete [11, 12]. Ontogeny of
UGT1AL1 primarily occurs within the first 3-6 months of life,
whereas CYP3A4 reaches adult levels in children aged between
1 and 5 years [13]. To this end, the magnitude of DDIs may be dif-
ferent in infants and young children compared with older children
[4]. Furthermore, the specific contributions of UGT1A1l and
CYP3A4 induction to increased metabolism of dolutegravir and
whether these contributions change with age as metabolic en-
zymes mature remain uncertain. Investigating the metabolic ratio
of dolutegravir plasma exposure to its metabolite could clarify this
issue [14].

Lacking data in infants, combined with the rapidly increasing
use of dolutegravir among infants that resulted from the global
rollout of dispersible dolutegravir tablets and the absence of ad-
equate alternative treatment options, stresses the urgent need
for pharmacokinetic data in infants receiving dolutegravir
with rifampicin [4, 6]. Our aim in this study was to evaluate do-
lutegravir pharmacokinetics in infants with HIV receiving dolu-
tegravir BID with concomitant rifampicin, following World
Health Organization (WHO) weight-band dosing.

METHODS

Study Design and Participants

This was a 2-arm, open-label, nonrandomized, multicenter
pharmacokinetic substudy with descriptive safety and efficacy
analysis of the EMPIRICAL randomized, controlled trial
(NCT03915366) that aims to determine whether empirical
treatment for cytomegalovirus and TB improves the survival
of infants with HIV who are admitted with severe pneumonia
[15]. The main trial includes infants aged 28-365 days with
HIV and pneumonia who met the criteria for hospitalization
and parenteral antibiotics following WHO guidelines [15].
Eligible infants in the main trial were first randomized to
rifampicin-based TB treatment plus the standard of care
(SOG; intravenous antibiotics, therapeutic cotrimoxazole, and
prednisolone for the treatment of Pneumocystis jirovecii pneu-
monia) or to SOC alone. The second randomization was to

valganciclovir for 15 days plus SOC versus SOC alone. If a clin-
ical or laboratory diagnosis of TB was made in an infant not ran-
domized to TB treatment, rifampicin-based TB treatment was
initiated [15]. Consequently, we anticipated enrolling a larger
number of infants on rifampicin compared with infants without
rifampicin for this study.

This pharmacokinetic substudy recruited infants who
weighed more than 3 kg at the time of pharmacokinetic sam-
pling and were receiving dolutegravir BID with rifampicin
compared with OD without rifampicin-based TB treatment
from hospitals in Mozambique, Uganda, Zambia, and
Zimbabwe. All infants needed to be on dolutegravir treatment
for atleast 14 days and rifampicin for at least 30 days. Exclusion
criteria for this substudy included the use of concomitant med-
ications known to have DDIs with dolutegravir, grade 4 anemia
or likelihood of progressing to grade 4 anemia at the day of
sampling, and vomiting within 4 hours of drug administration
[16]. The EMPIRICAL trial protocol, including the pharmaco-
kinetic substudies, was approved by local ethics committees
and national ethical and regulatory authorities. Written in-
formed consent was obtained from the caregivers of the infants,
with the consent documents translated into local languages.

Procedures

All infants received dolutegravir 10 mg scored DT's with abaca-
vir/lamivudine, following national guidelines. Dosing of dolute-
gravir followed the WHO weight bands; children weighing 3 to
<6 kg and 6 to <10 kg were administered 0.5 and 1.5 dolutegra-
vir 10 mg DTs, respectively, with the dose frequency increased
from OD to BID while on rifampicin [6]. Furthermore, rifampi-
cin was given as part of a fixed-dose DT (rifampicin/isoniazid/
pyrazinamide 75/50/150 mg) with ethambutol 100 mg DTs and
dosed in accordance with the WHO pediatric dosing guidance;
infants weighing 4 to 7 kg and 8 to 11 kg received 75 mg and
150 mg rifampicin, respectively [17].

Six blood samples were collected from each participant over
12 (BID) or 24 (OD) hours at predetermined intervals (predose
and at 2, 4, 6, 8, and 12/24 hours after drug administration)
within 30-60 days after enrollment in the main trial. The vol-
ume of blood collected from each participant did not exceed
the maximum limit of 2.5% of the total blood volume for sick
children [18]. Infants were considered fed if they received
food or breastmilk within 2 hours before or 1 hour after taking
dolutegravir. Treatment adherence to both ART and TB treat-
ment of each infant was recorded by their caretaker over 3 days
prior to the pharmacokinetic sampling.

HIV viral load (VL) and safety data were obtained as part of
the EMPIRICAL trial. All adverse events (AEs) and severe
AEs (SAEs) reported within the first 180 days after enrollment
in the trial were descriptively reported for all pharmacokinetic
participants. Furthermore, virological outcomes, expressed as
the proportion of infants with an undetectable VL and those
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with >1000 copies/mL on study visit day 180 (upon completion
of the TB treatment course), were described for infants in both
study groups who had received at least 120 days of dolutegravir-
based ART.

Dolutegravir and dolutegravir-glucuronide plasma concen-
trations were quantified at the Pharmacy Department of the
Radboud University Medical Centre in Nijmegen, the
Netherlands, a laboratory that participates in an international
quality control program for monitoring antiretroviral drugs,
including dolutegravir [19]. The liquid chromatography-
tandem mass spectrometry assay had a lower limit of quantifi-
cation (LLOQ) of 0.05 mg/L for dolutegravir and 0.005 mg/L
for dolutegravir-glucuronide [14]. The precision of the assay,
expressed as coefficient of variation, showed a range of 1.9%
to 7.7% within runs and 3.2% to 7.6% between runs. The accu-
racy of the assay was within 90.0% to 106.0%.

Statistical Analyses

Dolutegravir and dolutegravir-glucuronide pharmacokinetic
parameters were determined with noncompartmental pharma-
cokinetic analysis using WinNonlin (Phoenix 64 v8.3, Certara)
and were described as geometric mean with an associated

coefficient of variance. Similar to previous studies, pharmaco-
kinetic profiles were considered nonevaluable if the predose
minimum concentration of dolutegravir was more than 15
times lower than the end-of-dose interval Ciougn, Suggesting
potential nonadherence [11, 20, 21]. The first concentration be-
low the LLOQ at the end of the curve was set to half the LLOQ.
Subsequent concentrations below the LLOQ were recorded as
undetectable.

The C,,.x and time to reach maximum concentration (Tp,y)
were directly derived from the plasma concentration-time
curve. The AUC was calculated using the linear up-log down
trapezoidal rule and oral clearance (CL/F) by dividing the
dose by AUC. The AUC,_,4, for BID dosing was estimated
by multiplying the AUC,_,, by 2 to enable comparison with
the AUC_4, for OD dosing. The apparent elimination half-
life (T,,,) was calculated as 0.693 divided by the apparent
terminal-phase elimination rate constant (Az), which was esti-
mated through linear regression using logarithmic data for
the last 3 data points of concentration versus time. Geometric
mean ratios (GMRs) comparing dolutegravir AUC(_,4p, Crax
and Cyrougn for infants receiving rifampicin versus those with-
out rifampicin were calculated using an unpaired t test on log-

6 infants not receiving TB
treatment

15 infants receiving TB
treatment as part of trial
randomization

9 infants receiving TB
treatment outside of
randomization

24 infants were enrolled

3 infants excluded

2 were nonadherent
1 used valproic acid

6 infants with successful
PK in control arm

|
| |

2 infants receiving
5 mg DTG OD

4 infants receiving
15 mg DTG OD

21 infants with successful
PK in rifampicin arm

| |

11 infants receiving
5mg DTG BID

10 infants receiving
15 mg DTG BID

Figure 1.  Study profile. Abbreviations: BID, twice-daily dosing; DTG, dolutegravir; 0D, once-daily dosing; PK, pharmacokinetics; TB, tuberculosis.
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transformed data. The proportion of infants with a dolutegravir
Cirough below the 90% effective concentration (ECog; 0.32 mg/L),
the dolutegravir concentration at which 90% of the maximal
VL reduction was achieved in a 10-day monotherapy study in
adults, as well as below the in vitro protein-adjusted 90% max-
imal inhibitory concentration (ICgo; 0.064 mg/L) was reported
per study arm [22, 23]. The individual dolutegravir metabolic
ratio was calculated by dividing the AUC,_,4;, of dolutegravir-
glucuronide by the AUC,_,4;, of dolutegravir, after adjusting for
the molar mass.

Correlation between dolutegravir AUC,_,4, and dolutegra-
vir metabolic ratio with age and weight-for-height was evaluat-
ed using Spearman’s rank correlation method, separately for
the 2 study groups. The statistical analyses were performed us-
ing IBM SPSS Statistics software (v27).

RESULTS

Demographics

A total of 30 infants were recruited between August 2021 and
August 2022 (see Figure 1 for the study profile). Of these, 27
had evaluable pharmacokinetic profiles with a median (inter-
quartile range) age of 7.1 months (6.1-9.9), weighing 6.3 kg
(5.6-7.2), and 11 of 27 (41%) were female. Nonevaluable phar-
macokinetic profiles were the result of nonadherence (n=2)
and comedication interaction with valproic acid (n=1).
Twenty-five of the 27 infants were considered to have been
fed during the administration of dolutegravir at the pharmaco-
kinetic visit. Demographic characteristics of the included in-
fants are displayed in Table 1. One child was lost to
follow-up; all other children completed study visit day 180 of
the main trial.

Pharmacokinetic Analyses

The dolutegravir plasma concentration-time curves for the 2
study groups are displayed in Figure 2. One of 21 infants receiv-
ing rifampicin and none of 6 infants without rifampicin had a
dolutegravir Cyougn below the ECq, target (dolutegravir,
0.32 mg/L), and none of the participants had a Coyugn below
the ICy, target (dolutegravir, 0.064 mg/L), as shown in
Figure 3 and Table 2. The dolutegravir GMRs comparing dolu-
tegravir BID with rifampicin with dolutegravir OD without ri-
fampicin were 0.91 (95% confidence interval [CI], .59-1.42) for
AUCq_z41, 0.95 (95% CI, .57-1.59) for Cyrougn, and 0.87 (95%
CIL, .57-1.33) for Cyax- The apparent oral clearance of dolute-
gravir was 2.1 times higher in infants receiving rifampicin com-
pared with those not receiving rifampicin, and the metabolic
ratio (dolutegravir-glucuronide/dolutegravir ratio) was 2.3
times higher (as shown in Table 2). No significant correlation
was found between dolutegravir AUCy ,4, and dolutegravir
metabolic ratio with age (P=.124 and P =.183, respectively)

Table 1. Demographics of Study Infants

Pharmacokinetics and
Safety Population

Control Arm Rifampicin

Demographic (n=6) Arm (n=21)
Male/Female 3/3 13/8
Weight, kg® 6.0 (5.8'10 8.0) 6.4 (5.21t07.1)
Weight-band, kg

3-<6 3 (60%) 11 (562%)

6-<10 3 (50%) 10 (48%)
Length, cm? 64.5 (60.8 t0 66.3) 62.0 (58.5 to 67.0)
Age, mo?® 7.4 (6.4 10 8.9) 6.6 (5.6 to 10.5)

-0.8(-2.1t00.5) -0.7 (-1.7t0 0.5)
-2.4(-3.0t0-0.5) -2.5(-4.4t0 -0.9)
5.6 (4.0 t0 6.6) 6.0 (5.6 t0 6.8)
5 (83%) 19 (90%)

Weight-for-height z score®
Weight-for-age z score®
Baseline viral load, logo copies/mL?

Treatment naive upon enrollment
in the main trial
Dolutegravir dose mg/kg/24 h®P 1.86 (1.09 t0 2.36) 2.66 (2.00 to 4.16)
Confirmed tuberculosis diagnosis®
Yes 0 (0%) 6 (29%)
No 6 (100%) 15 (71%)
Demographic data represent the infant on the day of their pharmacokinetic visit unless
specified otherwise.

“Reported median (interquartile range).

®Infants in the rifampicin arm received dolutegravir twice daily and hence received a 2-times
higher mg/kg/24 hour dose compared with the control arm using dolutegravir once daily.

°Diagnosed using GeneXpert and/or tuberculosis urine lipoarabinomannan.

or weight-for-height (P =.747 and P =.297, respectively) (see
Supplementary Figure 1).

Safety and Efficacy

During the 180-day follow-up period, 82 AEs were reported
(summarized in Table 3). Four of 21 infants (19%) experienced
an AE, of which 2 were SAE:s (liver abnormalities) that were po-
tentially related to rifampicin, and 1 of 27 infants (4%) experi-
enced an AE that was possibly related to dolutegravir. All 5
successfully resolved without treatment discontinuation. VL
was below 1000 copies/mL in 76% and 100% of infants and un-
detectable in 35% and 20% of infants with and without rifam-
picin, respectively. Development of VL during the study is
presented in Supplementary Figure 2. Dolutegravir Ciough
was comparable for infants who had a VL >1000 copies/mL
versus those with <1000 copies/mL, as shown in Figure 4.

DISCUSSION

To our knowledge, we are the first to report dolutegravir phar-
macokinetic data and descriptive safety and efficacy for infants
receiving concomitant rifampicin. Our findings showed that
BID dosing of dolutegravir in the presence of rifampicin result-
ed in adequate dolutegravir exposure. The geometric mean
Cirough Was similar in infants receiving dolutegravir OD with-
out rifampicin (1.11 mg/L) and infants receiving dolutegravir
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0.0

Control arm
(DTG OD)
Rifampicin arm
(DTG BID)
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DTG plasma concentration (mg/L)

0 12
Hours

24

Figure 2. Geometric mean DTG concentration-time profiles for infants receiving rifampicin and the control arm. The solid lines in the BID curve represent observed con-
centrations; the gray dotted line represents imputed values by repeating the first 12-hour curve. Abbreviations: BID, twice-daily dosing; DTG, dolutegravir; ECgq: 90% effective

concentration; 0D, once-daily dosing.

BID with rifampicin (1.06 mg/L). Furthermore, the Cyrougn lev-
els in our study population were comparable to Cough levels in
adults after administration of 50 mg dolutegravir OD without
rifampicin (1.20 mg/L) and in infants receiving dolutegravir
OD without rifampicin following WHO weight-band dosing
(Cirough> 1.18 to 1.45 mg/L) [24, 25].

Dolutegravir and rifampicin are widely recognized as the
preferred components for treating HIV and TB, respectively,
with well-established pharmacokinetics, efficacy, and safety
in infants when given in the absence of the other drug
[6, 26]. Furthermore, the options for appropriate alternative
ART for infants receiving rifampicin-based TB treatment are
limited due to suboptimal pharmacokinetic outcomes or lim-
ited drug availability [4, 27, 28]. Hence, cotreatment with ri-
fampicin and dolutegravir is preferred for treatment of
infants with HIV-associated TB [4, 6]. Moreover, providing
dolutegravir-based ART to infants receiving rifampicin also
allows for harmonization of preferred ART regimens across
all ages.

The appropriate minimum effective concentration of dolute-
gravir is currently the subject of ongoing debate. The ECgyy, or
the concentration of dolutegravir at which 90% of the maxi-
mum reduction in VL was observed in a 10-day adult mono-
therapy study [22], may represent an overestimation of the
actual target as various studies have shown adequate treatment
outcomes despite Cyrougn that was below the ECqg [29]. On the
other hand, the ICy, (0.064 mg/L) may be an underestimation
of the target as it is solely based on in vitro data [23]. The one
dolutegravir Ceougn below ECqg in our study was 0.21 mg/L,
which is well above the ICy, leading to confidence in the con-
clusion that BID dosing of dolutegravir is sufficient to over-
come its interaction with rifampicin in infants with HIV.

While our study showed similar pharmacokinetic profiles in
infants compared with older children and adults, the propor-
tion of infants with an undetectable VL after 6 months of
follow-up was relatively modest with 35% and 20% of infants
with and without rifampicin, respectively. Furthermore, 24%
of infants receiving rifampicin and none of the infants without
rifampicin had a VL of >1000 copies/mL on day 180 of the
study. These findings warrant cautious interpretation given
the small sample sizes and the reliance on self-reported dolute-
gravir treatment adherence by caregivers. It is important to
note that time to viral suppression is generally longer in infants
and young children on dolutegravir and alternative ART [7]. In
different cohorts following CWH who were not acutely ill, sim-
ilar results were reported, with only 37%, 45%, and 60% of in-
fants achieving virological control after 6, 12, and 24 months of
early ART, respectively [30-32]. Response on treatment was
deemed unrelated to the pharmacokinetics of dolutegravir in
our study as Cougn levels were comparable between infants
with VL above or below 1000 copies/mL at study visit day
180. The large number of reported AEs and SAEs in this study
was deemed related to severe underlying illness that initially led
to hospitalization or other treatments. Only 5 AEs, including 2
SAEs (both liver function alterations), were possibly related to
rifampicin or dolutegravir. As liver function alterations are not
uncommon during first-line TB treatment and all resolved
without treatment discontinuation, dolutegravir and rifampi-
cin cotreatment appeared safe in our study population [33].

There is growing interest in continuing OD dosing of dolu-
tegravir in the presence of rifampicin instead of increasing the
dolutegravir dose frequency to BID. A recent prospective clin-
ical trial showed promising results for this strategy in adults
with HIV-TB coinfection, despite a substantial number of

Dolutegravir PK in Infants on Rifampicin « CID « 5

€202 Joquieoag 0 U0 1senb AQ 6GE0EEL/9GIPEBIO/PIO/EEO L O L/IOP/BIOILE-8OUBAPE/PIO/LI0D"ANO"0IWBPEDE//:SARY WO} POPEOIUMOC



=5 3

~

[=T+]

£

< [ )

J

2 °
O

e 4 T e
o

Em
=0 — Geometric mean
mE N EC,, (0.32 mg/L )
2 +++ 1C,, (0.064 mg/L )
U w
m || B o | ]
Og

0oooccooolccooocoooccoooccooloclooccoo

Control arm

Rifampicin arm
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trough concentration; DTG, dolutegravir; ECqq, 90% effective concentration; ICqq, in vitro protein-adjusted 90% maximal inhibitory concentration.

Table 2. Dolutegravir Pharmacokinetic Parameters

Control Arm Rifampicin
Pharmacokinetic Parameter (n=6) Arm (n=21)
Infants with Cyougn <0.32 mg/L 0 (0%) 1 (5%)
Infants with Cyrougn <0.064 mg/L 0(0%) 0 (0%)
Trough concentration, mg/L 1.11 (46.3%) 1.06 (82.4%)
(

Area under the plasma concentration-time ~ 54.42 (39.0%) 49.78 (70.1%)

curve over 24 h, h x mg/L

Maximum concentration, mg/L 3.86 (37.7%) 3.36 (65.4%)

Time to Crax O 2.7 (60.7%) 2.2 (25.1%)

Half-life, h 12.33 (36.7%) 5.97 (38.8%)

Apparent clearance, mL/min 0.159 (31.7%) 0.339 (59.4%)

Volume of distribution, L 2.83(21.9%) 2.92 (69.3%)
(

Dolutegravir metabolic ratio 0.0292 (60%) 0.0667 (66%)

Reported proportions or geometric mean (coefficient of variance). Abbreviation: Cax,
maximum concentration; Cyougn, trough concentration.

patients (35%) in the OD arm having dolutegravir Cyyough below
the ICy, target [34]. Considering that young children generally
require a longer time for virological suppression after ART ini-
tiation, we advise caution when studying OD dosing of dolute-
gravir in infants on rifampicin-based TB treatment. On top of
that, currently recommended dosages of rifampicin have been
reported to result in low exposure (AUC) in infants, and higher
dosages may therefore be introduced in the near future [35].
Additionally, studies are exploring the potential use of high-
dose rifampicin (up to 35 mg/kg) for children [36, 37]. These
developments may result in higher exposure to rifampicin
and, as a consequence, a larger decrease in dolutegravir levels,
as observed in adults [38].

Dolutegravir's metabolic ratio was 2.3-fold higher in infants
on rifampicin compared with those without rifampicin. This

ratio is consistent with an ex vivo study that showed that rifam-
picin at therapeutic concentrations increases the expression of
UGT1A1 in human hepatocytes by 2-fold [39]. Notably, the do-
lutegravir metabolic ratio was substantially lower in our control
arm (0.0292) compared with adult reference values (0.08) [14].
Low activity of UGT could theoretically result in less inducibil-
ity of UGT and result in a less pronounced magnitude of the
DDI. However, the magnitude of the DDI observed in our
study population seems comparable to findings from adult
studies that also reported comparable AUC and Ceougn Values
between the 2 arms [9, 10]. While the dolutegravir metabolic
ratio did not show a significant correlation with age, infants
aged <6 months in the rifampicin group appeared to have low-
er dolutegravir metabolic ratios (see Supplementary Figure 1).
This may be because maturation of UGT1A1 primarily occurs
within the initial 3 to 6 months of life. Data from a single neo-
nate suggest a very low dolutegravir metabolic ratio in neo-
nates, which is in line with low activity of UGT1A1 in this
population [40].

Our study has several limitations including dolutegravir not
being administered as an investigational product of the
EMPIRICAL trial. Therefore, assessing the relationship be-
tween AEs and dolutegravir was not part of the main study
aim, and adherence to dolutegravir treatment was self-
reported. Nevertheless, dolutegravir being administered as
part of standard-of-care practice increases the generalizability
of the results to real-world conditions. Furthermore, most in-
fants in our study were considered fed and part of the group
that did not have confirmed HIV-TB coinfection, which could
have impacted dolutegravir rifampicin exposure, making com-
parisons with similar DDI studies more complex. However, we
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Table 3. Descriptive Safety and Efficacy Results

Safety Parameter Control Arm (n=6)

Rifampicin Arm (n=21) All (n=27)

Any AE 17 (in 6/6 infants) 65 (in 20/21 infants) 82 (in 26/27 infants)
Any SAE 3 (in 3/6 infants) 23 (in 13/21 infants) 26 (in 16/27 infants)
Drug-related SAEs 0 2 (in 2/21 infants) 2 (in 2/27 infants)
Any drug-related AE 0 52 (in 5/21 infants) 5 (in 5/27 infants)
Grade 3 - 1 (in 1/21 infants) 1 (in 1/27 infants)
Grade 4 - 1 (in 1/21 infants) 1 (in 1/27 infants)
AEs leading to withdrawal 0 0 0

HIV Viral Load Data Control Arm (n=5) Rifampicin Arm (n=17) All (n=22)°
Undetectable HIV viral load on study day 180° 1(20%) 6 (35%) 6 (27%)
HIV viral load <1000 copies/mL on study day 180 5 (100%) 13 (76%) 18 (82%)

The safety parameters are reported as number of reported outcomes followed by the percentage of infants with at least 1 reported outcome.

Abbreviations: AE, adverse event; HIV, human immunodeficiency virus; SAE, severe adverse event.

#Three alterations in liver function (including 1 grade 4 and 1 grade 3 AE) and 1 skin rash were considered possibly or potentially related to rifampicin, and 1 grade 2 liver alteration was

considered possibly related to dolutegravir.

5Viral load data at 180 days after enroliment in the main trial were unavailable for 4 infants, and 1 infant was on dolutegravir for less than 120 days.

°Detection limit varied between 20 and 150 copies/mL.
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Figure 4. DTG trough concentrations in infants with a human immunodeficiency virus (HIV) viral load >1000 copies/mL on study day 180 versus those with an HIV viral load
<1000 copies/mL. Squares represent infants receiving DTG twice-daily dosing with rifampicin; circles indicate infants receiving DTG once-daily dosing without rifampicin.
Abbreviations: Cyugn, trough concentration; DTG, dolutegravir; ECqg, 90% effective concentration; ICgg, in vitro protein-adjusted 90% maximal inhibitory concentration.

believe that this situation reflects real-world practice where in-
fants are fed regularly. Additionally, the sample size in our con-
trol arm was small because a large number of infants in the
non-TB treatment arms of the main trial received TB treatment
following post-randomization clinical or laboratory TB diagno-
sis. Hence, these infants were ineligible for inclusion in the con-
trol arm of our substudy, which complicated the comparative
analyses. Despite this, the pharmacokinetic parameters found
in our study were comparable to those reported in previous
studies evaluating dolutegravir pharmacokinetics in children
not receiving rifampicin [21, 25].

In conclusion, consistent with data from older children
and adults, BID dosing of dolutegravir in infants receiving

rifampicin, following WHO weight-band dosing, resulted in
adequate exposure to dolutegravir. These pharmacokinetic
data support the use of this dosing regimen in infants with
HIV and receiving concomitant rifampicin therapy. Larger studies,
including the main EMPIRICAL trial, are expected to assess viro-
logical response in infants receiving dolutegravir BID with rifam-
picin compared with dolutegravir OD without rifampicin.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors,
so questions or comments should be addressed to the corresponding
author.
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