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Adequate exposure of 50mg dolutegravir in
children weighing 20 to 40 kg outside of
sub-Sahara Africa

Hylke Waalewijna, Kim Stolb,c, Linda van der Knaapc,
Pieter L.A. Fraaijc,d, Clementien Vermontc, Annemarie
M.C. van Rossumc,e, Riet Strik-Albersb, David M.
Burgera, Elin M. Svenssona,f and Angela Colbersa

Dolutegravir 50mg is registered for use in children

weighing 20–40kg. This approval is based on data

from an African paediatric cohort, and no pharma-

cokinetic datawas available from children outside of

Africa. This study provides further evidence of the

effectiveuseofdolutegravir 50mg inchildrenweigh-

ing 20 to 40kg by showing that concentration data

gathered in clinical practice shows adequate concen-

tration levels in Dutch children without a safety

signal.

The viral integrase enzyme inhibitor dolutegravir is
currently used as a first-choice antiretroviral for treating
HIV infection in adults and children. However,
dolutegravir treatment was inaccessible for most children
living with HIV because the 50mg film-coated tablet
registered for use in adults and adolescents weighing
>40 kg, was the only formulation available in sub-
Saharan Africa. This changed when data from the
ODYSSEY trial showed that 50mg dolutegravir, taken by
children weighing more than 20 kg, achieved drug
exposures comparable to adult reference values [1]. Based
on these data, in 2020, the FDA and European Medicines
Agency have adopted this dose change [2,3].

We investigate whether this dose would also achieve appro-
priate dolutegravir exposure in children outside of Africa.
We study plasma concentration data gathered in routine
clinical practice in children weighing 20–40kg treated with
dolutegravir 50mg once-daily in the Netherlands.

This was a retrospective multicentre pharmacokinetic
study, investigating dolutegravir concentration data, which
was collected from children who gave written informed
consent (or caretaker consented),weighing 20–40 kg,who
had been on antiretroviral treatment for at least 1 year. The
study was reviewed by the relevant ethics review
committees (METC no.: 2019-6039), and approved as a
retrospective study not interfering with clinical practice.

The primary objective of the study was to compare the
trough concentration (Ctrough) of 50mg dolutegravir
administered to children with HIV in the Netherlands

weighing 20–40 kg to Ctrough values of adults taking
50mg dolutegravir with food (1.11mg/l) [3], and Ctrough

data from the ODYSSEY trial of children weighing
20–40 kg taking dolutegravir without food (0.72mg/l)
[1]. In addition, safety and efficacy data was explored
through a retrospective review of clinical records.
Individual Ctrough predictions and the proportion of
samples below the 90% effective concentration (EC90:
0.32mg/l) were reported [4].

Dolutegravir plasma concentration data was gathered
according to local drug-monitoring practices, recording
at least the dose, time and date of the last taken dose, co-
medication, and time and date of the therapeutic drug
monitoring (TDM) sample as well as weight and height
of the child. All samples were measured with a validated
analysis method [5]. All grade 3 and 4 adverse events
(AE), serious adverse events (SAE), and any event
resulting in discontinuation of dolutegravir were
reported. Viral blip is defined as a single viral load
between 40 and 200 copies/ml followed by viral
suppression. Missing information on patients’ weight
was handled by taking the weight of a visit within
4weeks of the sampling visit or by assuming linear
weight change between two visits.

Plasma samples were taken during scheduled periodic
clinic visits at arbitrary time after a self-reported
dolutegravir dose. These samples were used to predict
the concentration at 24 h after dose (Ctrough) using a
paediatric pharmacokinetic population model in NON-
MEM (see model control stream, Supplementary Digital
Content 1, http://links.lww.com/QAD/C641, which
describes the model control stream of the population-
pharmacokinetic model) [6,7]. This method was accurate
and precise for the purpose of our analysis (see model
validation section, Supplementary Digital Content 2,
http://links.lww.com/QAD/C641, which shows the
accuracy and precision of the used method).

Children could have multiple samples taken at different
occasions on the same dose. To prevent giving more
weight to children that had TDM samples at multiple
occasions, a single geometric mean (GM) Ctrough for
each individual was calculated by combining predicted
Ctrough from the available samples. GM Ctrough from
individuals were combined in a GM Ctrough for the
cohort.

In total, 20 participants were enrolled in this study (Table
1 for demographics information). In total, 76 TDM visits
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were included in the analysis. Children contributed a
median (range) of four (1–9) samples with six children
contributing only one sample (see Figure 1, Supplemen-
tary Digital Content 3, http://links.lww.com/QAD/
C641, which shows distribution of sample data in time
after dose).

GM Ctrough with coefficient of variation (CV%) was 1.93
(32) mg/l, which is higher than reference values: 1.1mg/l
of adults taking dolutegravir 50mg once-daily with
food, and 0.72 of children weighing 20–40 kg in the
ODYSSEY trial, taking dolutegravir without food
(Table 1). Two of 76 (2.6%) of individual estimated
Ctrough were below dolutegravir EC90 of 0.32mg/l. One
was from a child with a history of nonadherence to
therapy.

Two out of 20 children had a detectable viral load
>40 copies/ml in the period of observation: one blip of
40 copies/mL followed by viral suppression after 1month
and one child, with a history of non-adherence to therapy,
remained detectable during 6months of 50mg dolute-
gravir treatment. There was no apparent relation to
measured Ctrough and the child continued to be
suppressed from 8 months after start of therapy and
onwards. All other children had an undetectable viral load
during the studied period. No dolutegravir doses where
changed based on plasma concentrations.

One AE resulted in dolutegravir discontinuation:
nocturnal nose bleeds combined with loss of concentra-
tion, possibly related to dolutegravir use (GMCtrough:
0.4mg/l). One SAE was reported: increased lipid and
amylase levels, attributed to lopinavir/ritonavir use. Lipid
and amylase levels normalized after stopping lopinavir/

ritonavir. Dolutegravir was continued without further
adverse events.

We report adequate exposure in children 20–40 kg, living
in the Netherlands, receiving 50mg dolutegravir once-
daily. GM Ctrough was higher than DTG reference values
established in adults and children, without concerning
safety issues in our observational period (Table 1). The
reference paediatric cohort took dolutegravir without
food, while, in our study, almost all children took
dolutegravir with food. In adults, food intake increases
dolutegravir exposure by 70% [7]. The difference in food
intake and nutritional status of the two paediatric cohorts
potentially explains the difference between the studies.

No relation between Ctrough parameters and toxicity has
been reported in the literature and paediatric studies
have confirmed long-term safety of dolutegravir in
children [8,9]. Moreover, GM Ctrough of 2.12mg/l was
safe in adults receiving 50mg dolutegravir twice-daily
[3]. The low number of adverse events related to
dolutegravir in our study suggests that these exposures
remain safe.

In conclusion, 50mg dolutegravir provides adequate
exposure to dolutegravir in children above 20 kg, living in
the Netherlands.We report the first pharmacokinetic data
on 50mg dolutegravir used clinically in children
weighing 20–40 kg outside of sub-Sahara Africa and
provide confirmation that the 50mg dolutegravir dose
provides adequate exposure and was well tolerated when
taken by children in different settings.
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Table 1. Demographics and trough concentration results of children
taking 50mg dolutegravir

Dose (as film-coated tablet) 50 mg
Number of children with TDM
samples on dose (female)

20 (13)

Ethnicity Black African; mixed
Black African-white

18; 2

Means of infection (MTCT; unknown) 9; 11
Total plasma concentration samples 76
Weight (kg) 30.65 (27.68–34.06)
Age (years) [IQR; range] 10.0 (10.0–10.25; 5.9–13.8)
The median (range) follow-upM 1.65 (0–2.07) years
Total follow-up time 23.8 treatment years
DTG Ctrough (mg/l)MM 1.93 (32)
Reference Ctrough fasted children (mg/l)y 0.72 (44)
Reference Ctrough fed adults (mg/l)¼ 1.11 (46)
Individuals with viral blip 2/20

Median (IQR) for weight and age and geometric mean Ctrough (CV%);
Ctrough: concentration at the end of dosing interval (T¼24 h); MTCT:
mother to child transmission. For our study this concentration is
extrapolated to T¼24 h from a TDM sample. MTime between the
first TDM sample and last data entry. MMMostly without regards to
food. yCalculated from fasted children receiving 50mg in the ODYS-
SEY trial. ¼Fed adults [3].
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Effect of weekly 17-hydroxyprogesterone caproate
on small for gestational age among pregnant
women with HIV in Zambia

Madelyn G. Connera, Bellington Vwalikab,
Bethany L. Freemana, Yuri V. Sebastiãoa,
Chileshe M. Mabula-Bwalyac, Stephen R. Colea,
Elizabeth M. Stringera, Margaret P. Kasaroc,
Jeffrey S.A. Stringera and Joan T. Pricea

The IPOP trial demonstrated a reduced risk of
severe small for gestational age among infants
born to women with HIV who received weekly

intramuscular 17 alpha-hydroxyprogesterone cap-
roate. This secondary analysis examined the 17P
treatment effect in subgroups of maternal BMI,
parity, timing of antiretroviral therapy (ART) ini-
tiation, and ART regimen. We found that 17P was
more effective among nulliparous women, women
who started ART before pregnancy, and those
taking protease inhibitors.

Small for gestational age (SGA) infants are at a high risk of
morbidity and mortality. Women with HIV are more
likely to deliver an SGA infant, and antiretroviral therapy
(ART) does not appear to reduce this risk [1]. Second-
line ART regimens that include protease inhibitors have
been linked to SGA [2]. In mice, antenatal exposure to
protease inhibitor containing ART promotes dysregu-
lated placental vascularization, which progesterone
supplementation can counteract [3].

The Improving Pregnancy Outcomes with Progesterone
(IPOP) trial compared weekly intramuscular 17 alpha-
hydroxyprogesterone caproate (17P) to placebo in
pregnant women with HIV in Zambia. We have
previously reported no effect of 17P on the primary
composite outcome of preterm birth less than 37
gestational weeks or stillbirth [4]. Here, we examine
the effect of 17P on the prespecified outcome of severe
SGA (<third percentile) in the overall trial population
and within the following subgroups: women on ART
containing protease inhibitor vs. no protease inhibitor,
women who initiated ART before vs. during pregnancy,
underweight (BMI <18.5 kg/m2) vs. normal or over-
weight (BMI 18.5–29.9 kg/m2) vs. obese (BMI �30 kg/
m2) women, and nulliparous vs. parous women.

IPOP randomized 800 pregnant women with HIV to
weekly injections of either 17P or placebo starting at 16–
24 gestational weeks by ultrasound. Study procedures [5]
and primary results [4] have been published. Birthweight
was recorded within 24 h of birth and sex-specific
birthweight percentile was calculated by INTER-
GROWTH-21st standards [6]. We defined our outcome
of SGA as birthweight for age less than third percentile, as
most newborns less than tenth percentile are not
pathologically growth restricted. In an intent-to-treat
analysis between randomization groups overall and in
subgroups of protease inhibitor use, timing of ART
initiation, BMI, and parity, we estimated the SGA risk
(proportion), relative risk, and risk difference, along with
Wald-type 95% confidence intervals (CIs).

Baseline characteristics between randomization groups
were similar as previously reported [4]. Overall, 7.1% of
participants randomized to 17P delivered a severe SGA
infant compared with 11.9% randomized to placebo [risk
ratio (RR) 0.60, 95% confidence interval (95% CI):
0.38–0.94; Table 1]. In subgroup analyses, estimates of
the protective effect of 17P on severe SGA risk were

mailto:Angela.colbers@radboudumc.nl
https://www.ema.europa.eu/en/medicines/human/EPAR/tivicay
https://www.ema.europa.eu/en/medicines/human/EPAR/tivicay
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2020/213983Orig1s000ClinPharmR.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2020/213983Orig1s000ClinPharmR.pdf
http://dx.doi.org/10.1097/QAD.0000000000003350

