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The aims of this study were to describe the pharmacokinetics of zidovudine (ZDV) and its biotransformation to its metabolite,
3*-azido-3*-deoxy-5*-glucuronylthymidine (G-ZDV), in HIV-infected children, to identify factors that influence the pharmaco-
kinetics of ZDV, and to compare and evaluate the doses recommended by the World Health Organization (WHO) and the Food
and Drug Administration (FDA). ZDV concentrations in 782 samples and G-ZDV concentrations in 554 samples from 247 chil-
dren ranging in age from 0.5 to 18 years were retrospectively measured. A population pharmacokinetic model was developed
with NONMEM software (version 6.2), and the pharmacokinetics of ZDV were best described by a one-compartment model with
first-order absorption and elimination. The effect of body weight on the apparent elimination clearance and volume of distribu-
tion was significant. The mean population parameter estimates were as follows: absorption rate, 2.86 h™'; apparent elimination
clearance, 89.7 liters - h™! (between-subject variability, 0.701 liters - h™'); apparent volume of distribution, 229 liters (between-
subject variability, 0.807 liters); metabolic formation rate constant, 12.6 h™! (between-subject variability, 0.352 h™"); and elimi-
nation rate constant of G-ZDV, 2.27 h™!. On the basis of simulations with FDA and WHO dosing recommendations, the proba-
bilities of observing efficient exposures (doses resulting in exposures of between 3 and 5 mg/liter - h) with less adverse events
(doses resulting in exposures below 8.4 mg/liter - h) were higher when the FDA recommendations than when the WHO recom-

mendations were followed. In order to improve the FDA recommendations, ZDV doses should be reconsidered for the weight
band (WB) of 20 to 40 kg. The most appropriate doses should be decreased from 9 to 8 mg/kg of body weight twice a day (BID)
for the WB from 20 to 29.9 kg and from 300 to 250 mg BID for the WB from 30 to 39.9 kg. The highest dose, 300 mg BID, should

be started from body weights of 40 kg.

Zidovudine (ZDV) was the first antiretroviral drug allowed by
the Food and Drug Administration (FDA) and approved for
the treatment of children with HIV infection (1). It was the most
prescribed monotherapy in children and adults, and currently,
ZDV-containing regimens are still recommended as first-line
combination regimens for infants and children by the World
Health Organization (WHO) (2). However, limited pharmacoki-
netic (PK) studies have been conducted in children (small size,
narrow range of ages and/or body weight, single-dose regimen,
and the doses administered were different from the last doses rec-
ommended) (3-11).

Recommended dosing regimens have changed in recent years.
Before 2009, the ZDV dosage was based on the body surface area
(BSA). The recommended oral dose was 480 mg/m?/day given as
240 mg/m* twice daily (BID) or 160 mg/m? three times daily
(TID) (12). The equivalent weight-based dose of 480 mg/m*/day
for an average child with a BSA of 1 m” and a weight of 32 kg is
approximately 15 mg/kg of body weight (9). Currently, the FDA
and WHO recommend higher doses (~19 mg/kg). The doses rec-
ommended by WHO are expressed as mg, whereas the FDA-ap-
proved doses are expressed as mg/kg BID for the youngest chil-
dren. Furthermore, the weight bands (WB) defined are not the
same. Current recommendations are detailed in Table 1.

For children older than age 6 weeks, the doses recom-
mended are based on only the body weight (2, 12). Neverthe-
less, a previous study suggested an effect of age on the apparent
ZDV clearance: a decrease was observed in children less than 2
years old (13). Moreover, another study (14) demonstrated
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that the neonatal doses recommended by the WHO produced
very high ZDV exposure.

Many adverse effects of treatment with ZDV have been ob-
served. Anemia, neutropenia, and mitochondrial toxicity have
been described in an important number of infants that were ex-
posed to ZDV during the first weeks or months of life (1, 15-18).

The physiopathological mechanism of anemia is not well un-
derstood (17), but mitochondrial dysfunction can be clearly
attributed to ZDV (19). The adverse effects of ZDV are concen-
tration dependent. Two previous studies have reported exposure-
toxicity relationships. A mean ZDV area under the curve
(AUC,y) of 8.4 mg/liter - h was found to increase the risk of
anemia by 32% (from 7.6% to 23.4%) (13), while a mean AUC,,y,
of greater than 19.2 mg/liter - h was found to significantly increase
the risk of neutropenia (P = 0.01) (4).

ZDV is mainly metabolized by uridine diphosphate glucu-
ronosyltransferase (UGT) to an inactive metabolite, 3*-azido-3*-
deoxy-5*-glucuronylthymidine (G-ZDV) (20, 21). Seventy per-
cent of ZDV is eliminated via metabolism, whereas 30% is
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TABLE 1 ZDV dosages recommended by FDA and WHO

Recommending Dose or Total daily
authority and body Dosage dosage dose
wt range (kg) form regimen” (mg/kg/day)
WHO
3to <6 Syrup 60 mg 20-40
=6to <10 Syrup 90 mg 18-30
=10to <14 Syrup 120 mg 17-24
=14 to <20 Tablet 150 mg 15-21
=20 to <25 Tablet 225 mg’ 18-23
=25 Tablet 300 mg 4524
FDA
4to0 <9 Syrup 12 mg/kg 24
=9 to <30 Syrup 9 mg/kg 18
=30 Tablet 300 mg 420

“ All doses or dosage regimens are BID.
b Patients received an oral dose of 300 mg every morning and 150 mg every evening.
¢ For an adult weighing 150 kg.

eliminated via the renal route. Modeling of the pharmacokinetics
of ZDV plus G-ZDV allows estimation of the rate of formation of
the metabolite and then identification of covariates, for example,
age, that can influence this parameter.

Plasma ZDV and G-ZDV data were collected for a large popu-
lation of infants, children, and adolescents in order to characterize
the pharmacokinetics of ZDV and its biotransformation to G-
ZDV Dby using a population approach and to identify significant
covariates (age, body weight, and combined antiretroviral drugs)
that can explain some of the between-subject variability. Thanks
to the final population model, it was possible to compare and
evaluate the doses recommended by FDA and WHO and then to
refine the dose regimens in children.

MATERIALS AND METHODS

Patients. The population included 247 HIV-infected infants, children,
and adolescents in the greater Paris, France, area who had received ZDV-
containing antiretroviral regimens. Plasma concentrations were moni-
tored on a routine basis, and the concentrations in the samples were mea-
sured in the pharmacology unit of the Hospital Cochin. They were
collected from 1998 to 2012 during medical visits with therapeutic drug
monitoring. For each patient, age, body weight (BW), cotreatments
(CoTs), gender, time of administration, time of sampling, and dosage
form were recorded. Samples were collected for therapeutic drug moni-
toring during the visit; therefore, the times that had elapsed between drug
administration and sampling times were variable. Ethics committee ap-
proval and patient consent are not compulsory in France in order to use
therapeutic drug monitoring data, and thus they were not obtained.

Treatments. ZDV was administered as an oral solution (100 mg/10
ml), capsules (100 mg or 250 mg), or tablets in combination with other
nucleoside reverse transcriptase inhibitors (NRTIs; Combivir, which con-
tains lamivudine [3TC] and ZDV at 300 mg; Trizivir, which contains
abacavir [ABC], 3TC, and ZDV at 300 mg). ZDV was administered twice
daily or three times daily. Some patients also received 3TC and/or di-
danosine (ddI), ABC, lopinavir (LPV), ritonavir (RTO), nelfinavir (NFV),
nevirapine (NVP), or efavirenz (EFV) as cotreatments.

Analytical method. Plasma ZDV and G-ZDV concentrations were
determined by high-performance liquid chromatography, as previously
described (22). The lower limit of quantification (LLOQ) for both was
0.05 mg/liter. The mean interassay precisions of the lowest concentration
of the quality controls were 10 and 13.9% for ZDV and its metabolite,
respectively. Overall recovery from plasma was 89% for ZDV and 82% for
G-ZDV.
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Population pharmacokinetic analysis and modeling. A population
approach was used to analyze simultaneously the concentrations of ZDV
and its metabolite, G-ZDV, obtained by biotransformation. Plasma drug
concentrations were assumed to be at steady state and were expressed in
molarities in order to mix the data for ZDV and G-ZDV. Doses (in mg)
and plasma drug concentrations (in mg - liter ') were divided by the ZDV
and G-ZDV molar masses (267.2 and 443.3 g - mol ', respectively).

The data were analyzed using the nonlinear mixed-effect modeling
software NONMEM (version 6.2), and the FOCE (first order conditional
estimation) method was applied (23). ZDV was exclusively given orally, so
clearance (CL) and volume of distribution (V) are apparent parameters
CL/F and V/F, respectively, where F is the unknown bioavailability frac-
tion.

A one-compartment model with first-order absorption and elimina-
tion was used to describe plasma ZDV concentrations. An additional
compartment for G-ZDV connected to the ZDV compartment with a
first-order rate constant was added. The parameters of this model were the
apparent volumes of distribution of ZDV and G-ZDV (V/F and V, /F,
respectively, where V,,, is the volume of distribution of the metabolite), the
first-order absorption rate constant for ZDV (k,), the apparent elimina-
tion clearance for ZDV (CL,/F, where “p” stands for “parent”), and the
apparent metabolic clearance (CL,,/F) and the elimination rate constant
(kyp) for G-ZDV. The parameters estimated with the model were k,, CL,/F,
VIF, CL,,/V,, (metabolic formation rate constant), and k. Plasma ZDV
concentrations below the limit of quantification (LOQ) were replaced by
the LOQ/2 value or by the M2 and M3 method. The M2 method consists
of discarding BQL observations but adjusting the likelihood for the re-
maining data, whereas the M3 method involves maximizing the likeli-
hood for the data above the limit of quantification and treating BQL data
as censored (24). Between-subject variabilities (BSVs) were assumed to be
exponential. An additive, proportional, or mixed error model was tested
to describe the residual variability.

The influence of each patient covariate was systematically tested. In-
deed, the covariates were evaluated via upward-backward model building,
as previously described (25). A covariate was selected if (i) it produced a
minimum decrease of 6.63 units (x> with 1 degree of freedom, P < 0.01)
in the objective function value (OFV), (ii) it produced a reduction in the
variability of the pharmacokinetic parameter(s), as assessed by the asso-
ciated BSV, and (iii) its effect was physiologically plausible.

The continuous covariates, age and BW, were tested according to
the following equation, using, for example, CL: CL = 0 X

BW P R .
(m) , where 0, is the typical value of clearance for a patient
with the median covariate value and BS, is the estimated influential factor
for the continuous covariate. The median value from all of the other
patients was used if a covariate was missing.

CoTs, gender, the dosage form (galenic), and age were considered
binary covariates, and their influence was tested as follows: CL = 0, X
(BEE)CT, where CoT is equal to 1 if cotreatment is present and CoT is
equal to 0 if it is not, and BEL; is the estimated influential factor for the
cotreatments. CoTs were tested individually, e.g., the effect of lopinavir
alone, or by pharmaceutical class, e.g., the effect of the protease inhibitor.

Evaluation and validation. Diagnostic graphics were used for graph-
ical evaluation of the goodness of fit. Observed versus predicted concen-
trations and weighted residuals (WRES) versus time and/or predicted
concentrations (PRED). The stability of the model and accuracy of the
parameters were assessed by a bootstrap method implemented in Wings
for NONMEM (WI{N; http://win.sourceforge.net/).

The final model was also evaluated by use of the visual predictive check
(VPC) (26). ZDV concentration profiles were simulated and compared
with the observed data in order to evaluate the predictive performance of
the model. The final population model was used to simulate 500 vectors of
pharmacokinetic parameters from all the patients. The simulations were
performed using NONMEM. The 5th, 50th, and 95th percentiles of the
simulated concentrations at each time were then overlaid on the observed
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TABLE 2 Characteristics of the population

Characteristic Value or median Range
Gender (% male/% female) 48/52

Age (yr) 10.8 0.15-18
Wt (kg) 32.2 6-85
No. of samples/patient 3.6 1-19
Dose/day (mg) 600 36-600

concentrations using RN (http://wfn.sourceforge.net/), and a visual in-
spection was performed.

ZDV pharmacokinetic parameters. For each patient, the time that the
maximum concentration (C,,,,,) was observed (T,,,,,) and the half-life (¢,,,)
were calculated from the estimated individual pharmacokinetic parameters.
Doses administered by WB were highly variable, so it was not possible to
compare the mean AUC,,,, and C,,,, with those of previous studies.

Dose evaluations and simulations. The weight bands used by FDA
are different from those used by WHO (Table 1). In order to compare the
doses recommended by these organizations, patients were divided into
several weight classes: from 6 to 9.9 kg, from 10 to 13.9 kg, from 14 to 19.9
kg, from 20 to 50 kg in steps of 5 kg, and from 50 kg to the maximum. The
first WBs are those recommended by the WHO for the youngest children
(2), and the others were created by ourselves.

For each patient, 400 simulations were performed using the FDA and
WHO recommendations. The AUC,,, values from 0 to 24 h were also
derived from the estimated individual pharmacokinetic parameters.

WHO recommendations
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RESULTS

Demographic data. A total of 247 patients (119 boys and 128 girls;
48% and 52%, respectively) ranging in age from 6 months to 18
years (median age, 10.6 years) were available for pharmacokinetic
evaluation. Data on a total of 782 plasma ZDV concentrations and
554 plasma G-ZDV concentrations were collected (mean, 3.6
samples; range, 1 to 19 samples per child). The median values for
body weight were 32.2 kg (minimum and maximum, 6.1 and 84
kg, respectively). The characteristics of the patients are summa-
rized in Table 2.

Among the treatments that the patients received, 51% of patients
also received 3TC, 10% also received ddl, 11% also received ABC,
39% also received LPV, 41% also received RTO, 13% also received
NEV, 18% also received NVP, and 11% also received EFV. ZDV was
administered in syrup (33.7%) or as a tablet (66.3%).

ZDV was administered every 8 h (5.6%) or every 12 h (94.4%).
The median ZDV dose administered was 300 mg (range, 18 to 300
mg) twice daily. As shown in Fig. 1, the doses recommended by
FDA and WHO were compared to the current doses. A majority of
the doses were below the actual recommendations, mostly for the
weight band of 6 to 30 kg, and the maximum doses were given to
children weighing greater than 15 kg instead of 25 kg or 30 kg,
depending on the recommendations.

The high variability of the doses can be explained by the long
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FIG 1 Comparison of ZDV doses administered in the study and those recommended by WHO (A, B) and FDA (C, D) for patients with body weights less than
30 kg (A, C) and patients with body weights greater than 30 kg (B, D). Gray areas represent the doses recommended according to the different weight bands.

Points represent the dose of ZDV administered (mg/day).
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TABLE 3 Population pharmacokinetic parameters of ZDV and GZDV from the final model®

Structural model

Statistical model

Parameter Estimate % RSE 95% CI Parameter Estimate % RSE 95% CI
k,(h™1) 2.86"
CLP/F (liters-h™1) 89.7 7.1 77-102 (uCLp/F 0.701 17.9 0.572—0.820
g{(f 0.858 11.1 0.67-1.1
V/F (liters) 229 124 181-291 Wy/p 0.807 22.9 0.597-0.963
]‘3’@ 0.534 24.5 0.22-0.81
cl,/v,, (h™h 12.6 20.7 8.2-18 o, v, 0.352 20.7 0.213-0.473
ko(h™h 2.27 16.2 1.6-3.1
Corr (CL,, V) 0.733 0.5-0.85
a (mmol/liter) 0.1°
Cupy 0.56 8.5 0.514-0.614
0G.7Dv 0.69 7.0 0.643-0.742

“ RSE, relative standard error (standard error of the estimate divided by the estimate and multiplied by 100); w, coefficient of variation for between-subject variability; Corr,
correlation between two parameters; a, additive part of the combined error model; o, parameters of errors model.

® Fixed value.

period of patient inclusion and the changes in recommendations
in recent years.

Population pharmacokinetics. All concentrations were at
steady state, and the ZDV concentrations in 46 (5.9%) plasma
samples and the G-ZDV concentrations in 13 (2.3%) plasma sam-
ples were below the limit of quantification.

Use of the M3 method and the built-in M2 method did not
improve the results. So, we used the method of setting those con-
centrations to half of the LOQ (27).

The best model to describe plasma ZDV concentrations was a
one-compartment model with first-order absorption and elimi-
nation and an additional compartment for G-ZDV. The two-
compartment model with or without lag time or a zero-order
absorption rate did not improve the fit.

We did not have enough data to correctly estimate the ZDV k,,
but several studies have reported some estimates (13, 28, 29). The
stability of the model was improved when the value was fixed to
2.86 h™ . This value was reported by Panhard et al. (28) and used
in another study (30).

Residual variabilities were best described by a combined error
model for ZDV and by a proportional error model for G-ZDV.
The additive part of the combined error model was fixed at the
LOQ/2 value (0.025 mg/liter, i.e., 0.1 mmol ™). No between-oc-
casion variability could be estimated, but BSV could be estimated
for CL,/F, V/F, and Cl,,/V,,,.

The covariance between CL,/F and V/F was significant, de-
creasing the OFV by 51.3 units. Covariates were tested on CL,/F,
Cl,,/V,,, and V/F in an upward procedure.

The most significant covariate effect was the effect of body weight
on the apparent elimination clearance for ZDV, decreasing the OFV
by 110 units, and then on the apparent volume of distribution, with
an additional decrease of 15.7 units. Also, BSVs of CL,/F and V/F
decreased on inclusion of the body weight effect. An allometric model
was tested but did not significantly improve the results. The effect of
age was tested as a continuous covariate or a categorical covariate:
patients were separated into two groups, those less than 2 years old
and those more than 2 years old (13), but the separation did not
significantly improve the results. The final population pharmacoki-
netic estimates are summarized in Table 3.

Validation. The parameters and their associated BSVs were
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accurately estimated, and the confidence intervals (Cls) derived
from the bootstrap analysis were reasonably narrow and did not
include the value 0.

The visual predictive check (VPC) performed on the final
model showed that the average prediction matched the observed
concentration-time courses and that the variability was reason-
ably estimated for the TID and BID regimens. Since patients re-
ceived different drug dosages, we normalized the observed and the
predicted concentrations for a mean 300-mg dose in Fig. 2.

ZDV results and simulations. Doses recommended by FDA
and by WHO were simulated 400 times for each patient, in order
to evaluate and compare the FDA and WHO recommendations.
Our goal was to target the median adult AUC,,y (i.e., between 3
and 5 mg/liter - h) for the lowest percentage of children with an
AUC,,y of >8.4 mg/liter - h. The individual AUC,,, values were
calculated for each simulation. They were split by group and are
represented in Fig. 3.

The median exposures are in agreement with the targets de-
fined previously, except for the WB of 20 to 40 kg, in which the
median AUC,,,, was greater than 5 mg/liter - h. In this group, the
percentage of children who had a high exposure and who were at
risk for the development of adverse effects is more important.

For the WHO recommendations, the percentage of patients
with an exposure higher than 8.4 mg/liter - h varied from 21.5% to
40.0%, whereas the percentage of patients with an exposure higher
than 19.2 mg/liter - h varied from 0.90% to 2.1%. Using the FDA
recommendations, the proportions are 17.9% to 26.8% and
0.35% to 1.43%, respectively. Details are shown in Table 4.

We simulated other doses for this WB in order to obtain the
adult AUC,,y in the range fixed above: 8 mg/kg BID for BWs
from 20 to 29.9 kg, 250 mg BID for BWs from 30 to 39.9 kg, and
300 BID mg for BWs above 40 kg.

The median AUC,,,, was 4.5 mg/liter - h for the WB of 20 to 25 kg,
4.8 mg/liter - h for the WB of 25 to 30 kg, 4.8 mg/liter - h for the WB of
30 to 35 kg, and 4.4 mg/liter - h for the WB of 35 to 40 kg. The
percentage of patients in these WBs with an exposure higher than 8.4
mg/liter - h should decrease 31% (from 17.9% to 12.4%), 29% (from
21.4% 10 15.3%),37% (from 26.8% to 17.0%), and 39% (from 21.5%
to 13.1%), respectively. Results are presented in Table 4.

Antimicrobial Agents and Chemotherapy
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G-ZDV plasma concentration for TID administration (C), and G-ZDV plasma concentration for BID administration (D). The model predictions and observa-

tions have been normalized to the median ZDV dose, 300 mg.

DISCUSSION

A joint model was developed to simultaneously describe plasma
ZDV and G-ZDV concentration-time courses in 247 children
ranging in age from 0.5 to 18 years. The pharmacokinetics of ZDV
was satisfactorily described by a one-compartment model with a
linear absorption and elimination rate and an additional compart-
ment for G-ZDV.

Several previous studies found a structural model with one
compartment for ZDV (13,28, 30, 31), but to our knowledge, only
one study has investigated the pharmacokinetics of ZDV in chil-
dren (13). Bootstrap and VPC procedures validated this model.

The following observations support the model developed: the
median half-life of ZDV (1.45 h) was consistent with that previ-
ously reported from studies with children (from 1 to 2 h) (3, 4, 7,
13), as was the median T, ,, of 0.76 h, which ranged from 0.5 to 1
h in previous studies (7, 32, 33). The median apparent clearance
(3.02 liters/h/kg) was also consistent with previously reported val-
ues, which ranged from 2.95 to 3.89 liters/h/kg, obtained from
studies with children and adults (8, 33, 34).

October 2013 Volume 57 Number 10

In our model, the effect of body weight on apparent clearance and
apparent volume of distribution was the most significant. The allo-
metric model, with fixed power exponents of 1 and 3/4 for volume
and clearance terms, respectively, did not improve the results. No
additional effect of age on CL/F was found using a continuous rela-
tionship or a categorical relationship with an age cutoff of 2 years, as
in previous studies (13, 32). This was not unexpected, since body
weight and age are highly correlated in this pediatric population.

The effects of age and body weight were tested on Cl,,,/V,,,. No
effect was found, which is in agreement with the findings of the
study of Hirt et al. (14), who suggested a fast maturation of this
biotransformation during the first month of life, reaching adult
values at age 2 months.

This model was used to test the effect of the other antiret-
roviral drugs on Cl,,/V,,.. Indeed, some drugs, such as EFV and
NVP, are inducers or inhibitors of many enzymes (35), but in
our study no effect of the cotreatments on Cl,,/V,,, were found.
The effect of these coadministered antiretroviral drugs on
CL,/F and V/F was also tested. An effect of ddI and NFV on

aac.asm.org 4805
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FIG 3 ZDV exposures obtained with 400 simulations of the doses recommended by FDA and WHO. Patients were grouped according to the different weight

bands. Solid lines correspond to exposures of 8.4 and 19.2 mg - h - liter .

CL/F and V/F was already found (13, 28), but these effects were
not significant in our study.

The effects of dosage form and gender on Cl,,/V,, were also
tested. Bazzoli et al. (30) found an effect of gender on CL/F, but no
significant differences between administration route and gender
were found in the present study.

FDA and WHO recommendation and simulations. Four
hundred simulations were performed for each patient in order to
evaluate and compare FDA and WHO recommendations. Be-
cause no relationship between concentration and efficacy is avail-
able for ZDV, the target was defined as the median ZDV adult
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exposure. This varies from 3 mg - h - liter ™" in adults (33, 34) to 5
mg/liter - h in children (9). It had been demonstrated that the
variability of ZDV is very important on both intersubject and
intrasubject components (28, 30). Adverse effects of ZDV are con-
centration dependent, as shown by two previous studies that have
reported exposure-toxicity relationships. A value of AUC,,
greater than 8.4 mg/liter - h increased the risk of anemia by 32%
(from 7.6% to 23.4%) (13), and a value of AUC,,, greater than
19.2 mg/liter - h significantly increased the risk of neutropenia
(P=0.01) (4).

Therefore, AUC,,y values were compared by WB group, and
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TABLE 4 Results of the 400 simulations for WHO, FDA, and our
recommendations

% subjects with

Recommending .
authority and Dose or AUCspy of:
body weight dosage Median AUC,,, >84 >19.2
(kg) regimen’  (mg/liter - h)° mg/liter-h  mg/liter - h
WHO
=20 to <25 225 mgb 5.8 25.4 0.9
=25 to <30 300 mg 6.6 40 2.1
=30to <35 300 mg 5.8 26.7 1.43
=35 to <40 300 mg 5.2 21.5 0.94
FDA
=20to <25 9mgkg 5.2 17.9 0.35
=25t0 <30 9mgkg 54 21.4 0.61
=30 to <35 300 mg 5.9 26.8 1.43
=35 to <40 300 mg 5.2 21.5 0.94
Authors of this
study
=20t0 <25 8mgkg 4.5 12.4 0.1
=25t0<30 8mgkg 4.8 15.3 0.28
=30to <35 250 mg 4.8 17 0.48
=35 to <40 250 mg 4.4 13.1 0.31

“ All doses or dosage regimens are BID.
b Patients received an oral dose of 300 mg every morning and 150 mg every evening.
¢ AUC,py values are from 0 to 24 h.

the efficacy target was set to 3 to 5 mg/liter - h. The lowest percent-
ages of children with exposures below the levels related to adverse
effects were used as safety targets.

FDA recommendations seem to be more appropriate than
WHO recommendations. Median AUC,,ys were over the inter-
val of 3 to 5 mg/liter - h in at least 50% of the children, and the risk
of development of adverse effects is lower than the one expected
by following the WHO recommendations (Table 4). Moreover,
we pointed out an effect of body weight on apparent clearance, so
the recommendations should be weight dependent, similar to the
FDA recommendations.

Nevertheless, simulations of the doses recommended by FDA
showed that the risks of development of adverse effects are greater
in the WB of 20 to 40 kg. To reduce these risks, other simulations
were performed and showed that the most appropriate doses for
the WB of 20 to 40 kg would be (i) 8 mg/kg BID for BWs ranging
from 20 to 29.9 kg, (ii) 250 mg BID for BWs ranging from 30 to
39.9 kg, and (iii) 300 BID mg for BWs greater than 40 kg. The
target exposures should maintain drug efficacy and minimize the
risk of development of adverse effects.

In conclusion, this study reports the pharmacokinetics of ZDV
and G-ZDV in infants, children, and adolescents weighing from 6
to 85 kg. The pharmacokinetic parameters were consistent with
those from previous studies. According to simulations, to decrease
the risk of anemia and neutropenia and to reach a median
AUC,,y close to 3 to 5 mg/liter - h, the highest dose should be
above 40 kg. The doses administered should be decreased for those
ranging in weight from 20 to 39.9 kg. These conclusions should be
prospectively confirmed.
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