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Acyclovir is used to treat herpes infections in preterm and term infants; however, the Enrolling Sites
influence of maturation on drug disposition and dosing requirements are poorly
characterized in this population. We administered intravenous acyclovir to preterm and
term infants <61 days postnatal age and collected plasma samples. We performed a
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population pharmacokinetic analysis. The primary pharmacodynamic target was N (%) or Median (Range) _ % : >3mg/L
acyclovir concentration >3 mg/L for >50% of the dosing interval. The final model was _ Bootstrap Confidence Intervals b Sublects 29me/L
simulated using infant data from a clinical database. The analysis included 28 infants Gestational age (weeks) 30 (23-40) _ . _ . Source Dose GA PMA N Cmax, C50. Cmin Data Coordinating Center
(median 31 weeks gestation). Acyclovir pharmacokinetics was described by a 1- Postnatal age (days) 3 (1-30) Point 2.5% Median 97.5% (mg/kg) (weeks)  (weeks) S sS ss . EMMES corporation
compartment model: clearance (L/h/kg) = 0.305 x (postmenstrual age (PMA)/31.3 Estimate 20q 12 h <30 218 100 o7 89
weeks)392, This equation predicts a 4.5-fold increase in clearance from 25 to 41 weeks Postmenstrual age (weeks) 31 (25-41) NIGMS/NICHD UNC-Duke Collaborative
PMA. With proposed dosing, the pharmacodynamic target was achieved in 91% of _ _ Clearance (L/h/keg) 0.305 0.237 0.307 0.379 Proposed 2098 h Any 30- <36 373 98 94 75 T32 Clinical Pharmacology Postdoctoral
infants: 20 mg/kg every 12 hours in infants <30 weeks PMA; 20 mg/kg every 8 hours in Birth weight (g) 1295 (510-4840) Volume (L/kg) 280 1.82 2 80 3.67 _ » , :
infants 30- <36 weeks PMA; 20 every 6 hours in infants 36-41 weeks PMA. Weight (g) 1370 (578-5720) dosing 2096 h 36-41 409 96 86 56 Training Grant, National Institutes of
Clearance, Postmenstrual Age 3.02 2.39 3.02 4.18 Total 1000 98 o1 71 Health (1732 GM 86330)
Female 15 (54%) L N o
Background Inter-individual Variability - Clearance (CV%) 52.8 35.6 53.2 84.4 <30 218 95 91 31 Eunice Kennedy Shriver National
White 16 (57%) L L i i
 Acyclovir is routinely used to treat herpes simplex virus (HSV) infections in Inter-individual Variability - Volume (CV%) 85.0 4.89 81.3 140 Any 30- <36 373 80 53 15 ::St'tll'te of Child Health and Human
remature and term infants Serum creatinine (mg/dL) 0.9 (0.3-1.8) . - FDA label 10 g8 h evelopment
P Clearance vs. Volume Correlation Coefficient 0.98 0.62 1.00 1.02 36-41 409 66 18 0 . Contract # HHSN275201000003|
* Although acyclovir has reduced mortality from neonatal HSV infections, Residual Variability (CV%) 34.5 21.1 32.0 43.4 Total 1000 77 a7 23 « Task Order #: HHSN27500005
morbidity remains high
S _ _ _ <30 218 100 100 100 Disclosures
e Acyclovir is primarily renally cleared, and the influence of maturational _ _ _ _ _ Redbook
factors on drug disposition are poorly characterized Elghty-ong goncentrat|ons frqm 28 infants were used to estimate PK parame’Fers.'The final model had Any 30- <36 373 08 94 74 S ot US
good precision between all final model and bootstrap parameter estimates with differences of <7.2%. and 20908 h vornmo Stui%%riHrggwge% 02
» Trials supporting acyclovir dosing in infants are limited, especially in Lexicom 36-41 409 94 70 10 %%\loef;rggg?)glg_m 1U10-HD-459,62-O6
premature infants P Total 1000 o7 85 53 1K24HD058735-01, contract
HHSN267200700051C), Thrasher
Figure 1. Goodness of fit plots - Final Model Figure 2. Figure 3. Harriet 20q12h <34 NA 450 96 90 o9 Fm?\f/ewa;i?|I;?Jl:(r;d:;f/nrezggrI::/li:Soterso)
Methods 20 g8 h >34 NA 550 95 77 22
2 | 8 1 Lane Capparelli: support from the US
* Two multicenter, open-label, pharmacokinetic studies of acyclovir in 28 - _ - Total 1000 96 83 37 government (U54 HDO71600-01), Trius,
premature and term infants % :zf . . . —— . a4 " o7 . - Cerexa, Abbott, and Theravance
« Inclusion criteria: gestational age <42 weeks, postnatal age <61 days, and 3 3 o " . - : Neofax 2048 h S >34 559 94 77 55 ?f;;ga"[’%'&"gﬁ)S}‘Eg’srr:;oégs'\é':mh
suspected HSV infection 2 2 = ST e e . Foundation, and industry
e Exclusi iteria: hist f hvlaxis t lovir: tinine >1.7 %v . . S e . ° Total 1000 95 82 37 (www.dcri.duke.edu/research/coi.jsp)
mxg/l(JjT_IOSriCr:Ieeorlfqlou’lts<%r)éomﬁ;s§/rz/oiﬁls O acyclovir, serum creatinine ~ L. - L . . _ =L . - £ .« o = . © o .o Using the final model and 1000 infants from a clinical care database, the proportion of S e
; ) tion predictions (m ndividua hre ictions (mg/L = ° * = Y ] S i i - i i = mit : support from the government
Population predictions (mg/L) Individual predictions (mg/L) gm s . = . . infants meeting the PD target was computed. All doses are a 1-hour infusion. PMA (NICHD 1K23HD060040-01. DHHS-
» Acyclovir 10-50 mg/kg every 8 hours was administered IV over 1 hour o A . . * . postmenstrual age. 1R18AE000028-01,
0 ] . ol . . % ¢ . HHSN267200700051C), and industry
e Sparse plasma samples were obtained around the first and after multiple 3 | . c . . . - | o - Conclusions (www.dcri.duke.edu/research/coi.jsp)
dosing 7" o 3 s ” s 0 25 .30 S 40
_ _ _ _ EE R ; - . — Postmenstrual Age (weeks) ostmenstrual Age (weeks) « Acyclovir clearance increased with infant maturation
* Population PK analysis was performed using NONMEM 7. The final model g g~ OB (& i S
. . . . Fc N S T Fo —To_.7¥—-!’—.//: ot - .
was evaluated by bootstrapping (Wings for NONMEM) and visual predictive A RS . : i, *.. LA A dosing strategy based on postmenstrual age was developed to account for developmental
check é”' ] R %T e Tt O . changes in acyclovir disposition to achieve the surrogate pharmacodynamic target in the
& . e S| - ° _ _
* Intermittent infusion equations, infant PK parameters, and infant dosing | '(.) o - - - | - — - — majority of infants:
were used to predict acyclovir steady-state peak (Cmax.), 50% of the Population predictions (mg/L) Time (hours) 20 mg/kg every12 hours in infants <30 weeks PMA
dosing interval (C50..), and trough (Cmin..) concentrations :
& ( ss) gh( ss) Final Model (1-compartment): Clearance (L/h/kg) = 0.305 x 20 mg/kg every 8 hours in infants 30 to <36 weeks PMA
« The surrogate pharmacodynamic target was steady-state acyclovir C50,, >3 (postmenstrual age (weeks)/31.3)*92 and Volume of distribution (L/kg) =
mg/L 2.8. 20 mg/kg every 6 hours in infants 36-41 weeks PMA [=] 72 1[=]
* Monte Carlo simulations were used to evaluate target attainment rates in a EI'

random sample of 1000 infants from a large clinical care database
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