Establishing a Treatment Dose of Nevirapine for Full-term
Neonates with Perinatal HIV Infection: IMPAACT P1115
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Abstract

Background: Very early treatment of HIV-infected neonates may sufficiently
limit HIV reservoirs to enable HIV remission after cessation of combination an-
tiretroviral therapy (CART). However, there are limited data on therapeutic con-
centrations of antiretroviral drugs approved for neonatal use.

Methods: IMPAACT P1115 is an ongoing multinational trial investigating very
early cART and HIV remission in infected neonates. Pharmacokinetic (PK)
modeling from prior neonatal nevirapine (NVP) prophylaxis data suggested
that NVP dosing of 6 mg/kg/dose twice daily (BID) would maintain concentra-
tions between 3-10 mcg/mL, the established therapeutic range.
Zidovudine+lamivudine+NVP were initiated at <48 hours of age in neonates of
HIV-infected mothers untreated during pregnancy, before determination of in-
fant infection status. Single PK samples from 1 +/- 2 weeks on study were as-
sayed for NVP concentrations using high performance liquid chromatography.
Plasma NVP exposures and safety were examined among enrolled neonates
>37 weeks gestational age.

Results: 30 neonates (median gestation 38 weeks) were studied; 20 boys/10
girls from Africa (n=24), South America(3), North America(2) and Asia(1).
cART started on the day of birth in 19, and 2/30 were HIV-infected. Five par-
ticipants had toxicities >=Grade (Gr) 2 at least possibly related to cART: 1 w/Gr
2 ANC; 1 w/Gr 2 and 1 w/Gr 4 hemoglobin; 2 w/Gr 2 ANC + Gr 2 hemoglobin.
No rashes or elevated transaminases occurred. Mean (SD) plasma NVP con-
centration was 9.2 (5.6) mcg/mL at Week 1 (n=28) and 4.3 (3.3) at Week 2
(n=7). (Figure) Overall, 83% of samples were >3.0 mcg/ml; while 43% of
Week 1 NVP levels were >10mcg/mL, most were <15 mcg/mL.

Conclusions: Therapeutic NVP dosing of 6 mg/kg/dose BID in full-term new-
borns appears to be safe and maintains NVP concentrations >3 mcg/ml over
the first 2 weeks of life in the majority of infants. These data support the con-
tinued study of this NVP dosing regimen to treat neonates.

Study Design

e IMPAACT P1115 is an ongoing Phase I/II proof of concept study to
explore very early intensive treatment of HIV-infected neonates to
achieve HIV remission

e Population: Neonates of mothers with HIV infection untreated during
pregnancy, enrolled in P1115 before determination of infant infection
status

e Treatment: Zidovudine, lamivudine and NVP initiated within 48 hours
of age
— NVP dose: 6 mg/kg/dose twice daily until HIV status determined;
if not HIV-infected, NVP was reduced to prophylaxis dosing

e PK: Single plasma samples from Week 1 and, if still taking NVP at
study doses, Week 2 were assayed for NVP

concentrations using high performance liquid chromatography

e Plasma NVP exposures and safety over the first 2 weeks of life were
examined among enrolled neonates >37 weeks gestational age

Plasma NVP Concentrations (mcg/mL)
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* 2 neonates did not have Week 1 samples
 Only 7 neonates were still taking 6mg/kg/dose of NVP by Week 2
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Summary

e NVP dosed at 6mg/kg BID achieved minimum therapeutic
concentrations of =3 mcg/mL within the first week of life in
25/28 (89%) neonates =37 weeks gestation

e NVP concentrations exceeded the upper limit of the target
range in 43% of infants at Week 1

- However, among the 7 neonates sampled at Week 2, none
exceeded the target range and 57% achieved target

e This NVP dose was well-tolerated and appears to be safe in
this age group

Discussion

e A lower NVP dose of 4mg/kg BID might better maintain peak
levels in the target range through the first week of life, but PK
modeling (data not shown) suggests it would lead to a higher
frequency (>33%) of sub-therapeutic levels, which carries
risk of virologic rebound and NVP resistance. In addition, NVP
concentrations are known to fall rapidly in the first weeks of
ife due to maturation of metabolism and auto-induction,

underscoring the challenge of NVP dosing in neonates.

e The strategy of dosing at NVP 6 mg/kg/dose BID appears to
be safe and minimizes sub-therapeutic NVP exposure; these
data support the continued study of this NVP dosing regimen
to treat neonates.

Background

e Very early combination antiretroviral treatment (cART) in
HIV-infected neonates may limit seeding of viral reservoirs to
enable HIV remission after cessation of cART.

e Nevirapine (NVP) is one of few highly active ARVs available in
liquid formulation which can be utilized for very early treatment of

infants

e NV

P safety and dosing in neonates is well established for

prophylaxis: target is 0.1mcg/mL (based on IC50)
e Prophylaxis dosing does not achieve established therapeutic range
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P concentrations (3-10 mcg/mL)
P troughs <3 mcg/mL have been associated with clinical
ures (deVries Sluijs et al Clin PK 2003)

o Pharmacokinetic (PK) modeling from existing neonatal and older
infant NVP PK data suggest that NVP at 6 mg/kg/dose twice daily
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uld maintain concentrations in the established therapeutic

range

This dose was selected for study in P1115, with target plasma
concentrations of 3-10 mcg/mL

Baseline Demographics

Neonates N=30

Median (range) 38 (37-40) weeks
Gestational age

Median (range) birth weight 3.1 (2.8-3.3) kg
Sex, n (%)

Boys 20 (33.3%)
Girls 10 (67.7%)
Geographic region

Africa 24 (80%)

N. America 3 (10%)

S. America 2 (6.7%)

Asia 1 (3.3%)

Age at cART initiation

Day 0 19 (63.3%)
Day 1 11 (36.7%)

In utero HIV infection

No 28 (96.7%)

Yes 2 (6.7%)

Plasma NVP Concentrations at Time Post

Plasma Nevirapine (mcg/mL)
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Neonates with = Grade 2 Toxicities Through Week 2 at

Least Possibly Related to Treatment Regimen*

N (%) Hemoglobin (Hgb) Absolute Neutrophil
Count
(ANC)

2 (6.7%) Grade 2 Grade 2

1 (3.3%) Grade 2 -

1 (3.3%) Grade 4 =

1 (3.3%) - Grade 2

Total = 5/30 (16.7%) 3 Grade 2, 3 Grade 2 ANC

had at least one toxicity 1 Grade 4 Hgb

*All hematologic toxicities were judged to be related to ZDV

*No > Grade 2 treatment-related rashes or elevated transaminases
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