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Raltegravir-based Postnatal HIV Prophylaxis Therapy in
a Neonate After in Utero Dolutegravir Exposure
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Abstract: We present a case report of a neonate receiving raltegravir-based
postnatal HIV prophylaxis after in utero dolutegravir exposure. High levels
of raltegravir and dolutegravir can potentially cause bilirubin toxicity as
they compete for albumin binding and follow the same metabolic pathway
through UGT1AL. This case suggests delaying initiation of raltegravir-based
postnatal prophylaxis by 24—48 hours after in utero dolutegravir exposure.
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Raltegravir is one of few antiretroviral agents to be used for
postnatal HIV prophylaxis (PNP) directly after birth.! Ralte-
gravir readily crosses the placenta and its metabolism in neonates
is prolonged.” Hence, neonatal raltegravir-based PNP should be
initiated 24-48 hours if mothers have received raltegravir 2-24
hours before delivery to prevent accumulation of raltegravir. This
recommendation has not been adopted for neonates born to moth-
ers who received dolutegravir during pregnancy, while dolutegravir
also crosses the placenta and follows similar metabolism.? To our
knowledge, we present the first reported case of a neonate receiving
raltegravir-based PNP after in utero dolutegravir exposure.

Raltegravir is predominantly metabolized by uridine diphos-
phate glucuronosyltransferase 1A1 (UGT1A1), as are dolutegravir
and bilirubin. Activity of UGT1A1 is very low at birth, posing a
risk of competition between raltegravir, dolutegravir, and bilirubin
for UGT1A1. Hence, simultaneous high raltegravir and dolutegra-
vir exposure in neonates increases the risk of neonatal hyperbiliru-
binemia.

A 33-year-old woman with HIV-1 presented to the hospital
pregnant while using elvitegravir/cobicistat/emtricitabine/tenofovir
alafenamide in October 2019. She had an HIV-RNA viral load (VL)
<40 copies/mL and CD4+ cell count of 820 cells/uL. Her antiretro-
viral therapy was switched to raltegravir 400 mg twice daily (BID)
and emtricitabine/tenofovir disoproxil fumarate 200/245mg once
daily (OD) at 20 weeks gestational age. She had skipped some ART
doses, because she felt nauseous and often vomited, resulting in a
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VL of 3000 copies/mL at 37 weeks after gestation. Her antiretrovi-
ral regimen was intensified to dolutegravir 50 mg BID, darunavir/
ritonavir 600/100mg BID, and emtricitabine/tenofovir disoproxil
fumarate 200/245mg OD. Dolutegravir was given twice daily due
to concerns about possible RAL-associated drug resistance muta-
tions and to overcome a potential interaction with darunavir/rito-
navir. No other medications were used that interact with dolutegra-
vir. Three days before delivery, her VL was undetectable. Vaginal
delivery after misoprostol induction was without complications at
39 weeks after gestation and the neonate (boy) weighed 3.500 g
at birth. Other than atrial flutter, the neonate had no medical con-
ditions. The last maternal dolutegravir dose was taken 14 hours
before delivery. Neonatal presumptive HIV treatment was initiated
3.5 hours after birth consisting of raltegravir (1.5 mg/kg OD), lami-
vudine (2 mg/kg BID), and zidovudine (4 mg/kg BID). Other medi-
cation included sotalol 2 mg/kg/day for prenatal arrhythmia. A cord
blood sample was taken at delivery and a neonatal blood sample
was drawn 6 days later. Results for raltegravir, dolutegravir, and
bilirubin concentrations are shown in Table 1. Physical examina-
tion of the neonate did not show marked jaundice. The neonate was
bottle-fed with formula and not breast-fed. Neonatal presumptive
HIV treatment was discontinued after 4 weeks. HIV PCR tests at 7
and 18 weeks of life were negative; hence, no vertical HIV trans-
mission occurred.

At birth, dolutegravir cord plasma concentration was well
above the 90% maximal effective concentration (EC90; 0.32 mg/L),
which is comparable with findings in clinical studies and PK simu-
lations.** However, dolutegravir wash-out half-life was substan-
tially prolonged in this neonate (about 140 hours) compared with
an average of 32 hours for neonates not receiving raltegravir-based
PNP* The dolutegravir metabolic glucuronidation rate (dolute-
gravir glucuronide/dolutegravir molar plasma concentration) was
about 10-fold lower compared with findings from other studies due
to reduced UGT1AL1 activity.® We were unable to compare dolute-
gravir metabolic rate with other neonates as this has not yet been
reported in literature. Total bilirubin at day 6 after birth (9.9 mg/dL)
was above population means, but well below the phototherapy treat-
ment threshold of 21 mg/dL (local protocol).” The observed findings
suggest that raltegravir, dolutegravir, and bilirubin metabolism has
been reduced, probably due to competition for UGT1A1. Moreover,
pharmacologically active unbound concentrations of these com-
pounds might have been increased as in vitro studies suggest that
they compete with each other for albumin-binding sites.*® Together
with reduced drug metabolism, this could result in increased risk of
raltegravir, dolutegravir, or bilirubin induced toxicity.'

The reported case, along with other studies, show that neo-
natal dolutegravir levels after in utero exposure are mostly thera-
peutic at birth and remain so for >24 hours.* In this period dolute-
gravir and raltegravir and bilirubin are competing for UGT1Al
metabolism and possibly albumin binding, which is still immature
in the neonate. We propose to delay neonatal raltegravir-based PNP
initiation until 2448 hours after birth if the mother has received
dolutegravir within 2-24 hours before delivery to prevent potential
toxicity. It should be noted that this strategy can only be applied
when the mother is adherent to ART. Poor maternal adherence to
dolutegravir could result in low neonatal dolutegravir exposure
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TABLE 1. Results of RAL, DTG, DTG-Gluc, and Bilirubin Concentrations in Cord and Neonatal Plasma Samples
Age Time After RAL DTG-Gluc DTG DTG-Gluc/DTG Total Bilirubin Direct Bilirubin
Sample Date (days) Medication Intake (hours) (mg/LL)  (mg/L) (mg/L) Molar Ratio (mg/dL) (mg/dL)
1 Cord plasma 27-3-2020 0 14 hours after dolutegravir (mother) - 0.1874 0.9133 0.2052 1.09 0.46
2. Neonatal 2-4-2020 6 15 hours after raltegravir 1.11  0.002754 0.4571 0.00603 9.9 0.56
plasma

DTG indicates dolutegravir; DTG-Glue, dolutegravir glucuronide; RAL, raltegravir.

and therefore suboptimal HIV prophylactic activity during the first
hours of life.

In summary, this case suggests that neonates born from
mothers who have received dolutegravir 2-24 hours before delivery
should be started on raltegravir-based PNP 2448 hours after birth.
This case is consistent with the assumption that dolutegravir glucu-
ronidation metabolic rate is very low during the first days of life. If
available, application of therapeutic drug monitoring of dolutegra-
vir and raltegravir is encouraged in future cases of raltegravir-based
PNP after in utero dolutegravir exposure to better understand what
happens in these neonates. Larger datasets are needed to assess the
impact of delayed initiation of raltegravir-based PNP after birth on
clinical toxicity and efficacy.
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