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Population Analysis of Anidulafungin in Infants
to Older Adults With Confirmed or Suspected

Invasive Candidiasis

Rujia Xiel™, Lynn McFadyenz, Susan Raber’, Robert Swanson4, Margaret Tawadrous’, Heidi Leister—Tebbe4,
Michael Cohen-Wolkowiezm, Daniel K. Benjamin, Jr.6’7 and Ping Liv®

In a pooled population analysis, we investigated the pharmacokinetics of i.v. anidulafungin in four studies across a
full range of adult and pediatric ages in patients with confirmed, suspected, or at high risk of invasive candidiasis
(IC). Relationships between anidulafungin exposure and key efficacy end points (global response of success and
all-cause mortality) and safety end points (all-cause hepatic or gastrointestinal adverse events) in all patients and
separately in pediatric patients and the appropriate dosing regimen for IC treatment in pediatric patients were
evaluated. Pediatric patients received a 3.0 mg/kg (maximum 200 mg) i.v. loading dose and 1.5 mg/kg (maximum
100 mg) daily thereafter. Adults received a 200 mg i.v. loading dose and 100 mg daily thereafter. Estimated
systemic anidulafungin exposures were similar across age groups (neonates to adults) at the weight-based doses
studied in pediatric patients. No clear associations were identified between anidulafungin exposure and efficacy or

safety end points.
Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE
TOPIC:?

MV Guidelines on treating pediatric invasive candidiasis (IC)
are largely based on adult studies. A previous analysis of weight-
based anidulafungin treatment (1.5 mg/kg/day) in children at
risk for fungal infections showed an anidulafungin concentra-
tion profile similar to that in adults receiving 100 mg/day.
WHAT QUESTION DID THIS STUDY ADDRESS?

M This pooled population analysis investigated the pharmacokinet-
ics of anidulafungin in pediatric and adult patients with suspected
or confirmed IC, relationships between anidulafungin exposure and
efficacy and safety end points, and the suitability of the 1.5 mg/kg
maintenance dosing regimen for treating pediatric IC.

Invasive candidiasis (IC) is a common fungal disease that affects
upward of 250,000 people globally per year, with > 50,000 cases
resulting in death.! The incidence of candidemia is age-related,
with the highest rates at the extremes of the lifespan.1 In one study
in the United States, candidemia was diagnosed in 43 of 100,000
pediatric hospital admissions and 30 of 100,000 adult admissions,
with attributable mortality rates of 10% and 14.5%, respectivc:ly.2
Although IC-attributable mortality rates are generally lower in
pediatric patients vs. adules, > rates of up to 29% and 40% have
been reported in children (> 28 days and < 18 years of age) and

WHAT DOES THIS STUDY ADD TO OUR KNOW-
LEDGE?

M Estimated anidulafungin exposures in pediatric patients
were within the range of those in adults at the approved dose
and were not related to efficacy or significantly related to safety
end points.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY ORTRANSLATIONAL SCIENCE?

M An anidulafungin iv. dosing regimen for IC (3.0 mg/kg
loading dose followed by a daily maintenance dose of 1.5 mg/kg,
maximum 100 mg) is proposed for children from 1 month of
age to match adults.

neonates (< 28 days), respectively.z_4 In addition to increased
duration of hospital stays and healthcare costs in patients with
IC vs. those without,” invasive fungal infections can also lead to
long-term neurodevelopmental impairment in preterm infants,s’é
including cerebral palsy.S

Guidelines from the Infectious Diseases Society of America
and the European Society of Clinical Microbiology and
Infectious Diseases recommend echinocandins for the first-line
treatment of IC in adults.”™ Because of a lack of well-controlled

pediatric studies,” recommendations for the treatment of IC in
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pediatric patients are largely based on the results of adult stud-
ies.'® However, amphotericin B, echinocandins, and azoles can
be used.”'® Of note, the pathophysiology of IC in neonates and

premature infants differs from that in older children and adults,
and hematogenous Candida meningoencephalitis (HCME) is

Anidulafungin is an i.v. echinocandin that is synthesized from
a fermentation product of Aspergillus nidulans. It is approved
for the treatment of IC in adults worldwide, with an adult
dosing regimen of a 200 mg loading dose (LD) followed by a
100 mg maintenance dose (MD) once daily." Anidulafungin is
not metabolized by the liver, but rather undergoes slow chem-
ical degradation in the blood at physiologic temperature and
pH, and biliary excretion without renal involvement.">'* The
pharmacokinetics (PKs) of anidulafungin have been previ-
ously evaluated in healthy adults,’® adules with renal or hepatic
impairmcnt,16 adults with serious fungal infections,’” and in
neonates, and

infants (aged < 30 and = 30 postnatal days, respectively)12 at

children (aged 2-17 years) with ncutropenia,18

high risk for invasive fungal infections. Anidulafungin has been
shown to exhibit linear and predictable PKs in all of these pop-
ulations, consistent with the clearance mechanism of the drug,
with comparable exgosures in adults with or without hepatic or
renal insufficiency1 and in children,'® neonates, and infants'>
receiving weight-adjusted doses. Animal studies have suggested
a dose-dependent penetration of anidulafungin into the central
nervous system with rapid antifungal activity in infected cere-
brums, indicating possible efficacy against HCME."

The PKs, safety, and efficacy of anidulafungin were evaluated in a
recently completed phase ITIb, prospective, open-label, noncompar-
ative study in children aged 1 month to < 18 years of age with con-
firmed or at high risk of IC (study 1, NCT00761267).20’21 Here,
we describe the PKs of anidulafungin in a pooled population anal-
ysis in the first analysis of this type across a full range of ages, from
neonates to older adults, in patients with confirmed, suspected, or
at high risk of IC. Exposure-response analyses in patients aged from
1 month to older adults with confirmed IC are also reported.

METHODS
Study design and patients

Pooled data from four studies were included in this analysis, including
one pediatric (NCT00761267; study 1) clinical trial in patients with
confirmed or at high risk of IC, and two adult (NCT00496197 and
NCT00689338; studies 2 and 3, respectively) clinical trials in patients
with confirmed IC, and one pediatric investigator-initiated research (IIR)
PK study in infants and neonates aged < 24 months with suspected IC,
conducted by Duke University. Details of the study populations, study
designs, and dosing regimens are presented in Supplementary Table S1.
In these studies, all pediatric patients (< 18 years of age) received i.v. anid-
ulafungin at a 3.0 mg/kg (maximum 200 mg) LD followed by 1.5 mg/kg
(maximum 100 mg) MD q.d. for a minimum of 5 or 10 days in patients
with suspected or microbiologically confirmed IC, respectively, in study
1, or 3-5 days in the pediatric IIR study, and all adults (= 18 years of age)
received 2200 mgi.v. LD followed by 100 mgi.v. MD q.d. for a minimum
of 5-10 days.

These studies were conducted in accordance with the Declaration
of Helsinki and Good Clinical Practice Guidelines established by the
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International Council on Harmonization and approved by the Institutional
Review Boards and Independent Ethics committees of the participat-
ing centers. Written informed consent, or assent where applicable, was
obtained from all patients or their parents/guardians as appropriate.

The objectives of the pooled PK analysis of data from all four stud-
ies were to characterize the PKs of anidulafungin in pediatric and adult
patients with confirmed, suspected, or at high risk of IC, and to predict
individual exposure parameters based on the final PK parameter estimates.
In addition, we sought to explore the relationship between anidulafungin
exposure and key efficacy and safety end points in patients with confirmed
IC from the three clinical studies, and to confirm the appropriate dosing
regimen for treatment of IC in pediatric patients.

Study endpoints

Pharmacokinetics. Pooled data from all four studies were included
in the population PK analysis. The sampling schedule for each study is
detailed in Supplementary Table S2. Plasma samples were stored at
—20°C or colder after collection and analyzed periodically at a centralized
laboratory (PPD, Richmond, VA) using a validated high-performance
liquid chromatography-tandem mass spectrometric method in compli-
ance with Pfizer standard operating procedures. The bioanalytical assay
had a dynamic range of 50-20,000 pg/L and a lower limit of quantifi-
cation of 50 pg/L. For the three clinical studies, the between-day assay
accuracy (expressed as percent relative error) for quality control con-
centrations was < 4.17%. Assay precision, expressed as the between-day
percent cocfficient of variation of the mean estimated concentrations of
quality control samples, was < 8.68%.

The population PK analyses were conducted using a nonlinear
mixed-effects modeling approach (NONMEM version 7.3) and first-order
conditional estimation method with interaction. A previously described
phase I1/111 PK two-compartment model with first-order elimination'”*
was used as the base disposition model to fit the concentration data from
all patients. Body weight was incorporated as a structural covariate on
clearance (CL), central volume of distribution (77), and peripheral volume
of distribution (I/;J ), based on the results of previous amalyscs,lz'ls’22 and
was expressed as power or linear functions in the base model, and the rela-
tionships were re-evaluated with standard allometry and then as estimated
power functions. The influence of additional covariates (age and sex) on
anidulafungin PK was assessed during a subsequent covariate evaluation
step. The final model was evaluated using the following criteria: Goodness-
of-fit plots, plausibility of PK parameter estimates, precision of parameter
estimates, objective function values, and visual predictive check.

Estimated systemic exposure parameters area under the curve
(AUC) over a 24-hour dosing interval at steady state (AUC_,, ) and
trough (minimum) concentration at steady state (C_, ) were calcu-
lated based on the MD administered to each patient using individual
empirical Bayesian estimates from the final PK model and the equa-
tions listed in the Supplementary Information. Data were summa-
rized by age groups across all four studies as well as for the pediatric
clinical study (study 1) alone. Estimated systemic anidulafungin expo-
sures (AUC_,, ) were also examined graphically by body weight in
five quantile groups).

Exposure-response relationship for efficacy and safety. Exposure-
response efficacy and safety analyses included data only from patients
with PK samples in the three clinical studies (studies 1-3). Data from
the pediatric IIR study, which was primarily designed as a PK study with
short treatment duration, were excluded from these analyses.
Exposure-response cfficacy and safety graphical analyses were used to
estimate the probability of response. Estimated systemic anidulafungin
exposures (AUC ,, ) were examined graphically for five quantile
groups (AUC0—24,ss quantile < 20%, > 20-40%, > 40-60%, > 60-80%,
and > 80%) across all three clinical studies and also separately for study 1.
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Once graphical analyses had demonstrated a possible exposure-response
relationship, exposure-response logistic regression modeling was per-
formed for efficacy and safety end points using the maximum likelihood
method (LAPLACE estimation).

Exposure-response efficacy. Patients within the modified intent-to-
treat population, consisting of patients with confirmed Candida in-
fection who received at least one dose of anidulafungin, and who had
estimated systemic exposure parameters and efficacy data available, were
included in the exposure-response analysis for efficacy.

Efficacy end points included global response (success vs. failure) at the
end of i.v. treatment and end of treatment (EOT), and all-cause mortality
(shown as survival vs. death) at EOT and end of study (EOS), including
a follow-up period. Global response of success was defined as resolution
of signs and symptoms of IC and no need for additional systemic anti-
fungal therapy, plus eradication or presumed eradication of Candida
species present at bascline. Patients with an indeterminate response were
excluded from the global response analysis.

Exposure-response safety. All patients who received at least one dose
of anidulafungin and had estimated PK exposure data available were in-
cluded in the safety population for the exposure-response safety analy-
sis. This analysis focused only on the incidence of all-cause hepatic and
gastrointestinal (GI) adverse events (AEs) during the anidulafungin iv.
treatment period.

Hepatic AEs included hepatobiliary disorders (cholestasis, hepatitis
acute, hepatomegaly, hyperbilirubinemia, and ocular icterus) and ab-
normal laboratory investigations (alanine aminotransferase or aspartate
aminotransferase increased, y-glutamyltransferase increased, liver func-
tion tests abnormal/increased, prothrombin time prolonged, and trans-
aminases increased) reported as AEs by the investigator. GI AEs included
nausea, vomiting, diarrhea, abdominal pain, and abdominal distension.
Data were treated as binary data (a patient had or did not have a relevant
AE) for probability analyses with an assumption of independence of he-
patic and GI AEs. Patients who had both GI and hepatic AEs were kept
in both the hepatic and GI AE analysis groups; for analysis of hepatic
AEs, patients reporting only GI AEs were treated as non-AE patients and
vice versa. Patients who did not experience hepatic or GI AEs and those
who experienced AEs of interest within the post-anidulafungin treat-
ment period were included as non-AE patients in the analysis.

Table 1 Patient demographics and characteristics

Further analysis of hepatic and GI AEs was performed using the esti-
mated individual systemic exposure parameters AUC and C__
. X o : . 0-24,ss min,ss
in a proportional odds model (logistic regression). Linear and maximum
effect (E__ ) exposure effect relationships were investigated, with covari-
ates of interest being age, sex, and analysis population (pediatric or adult).

RESULTS
Pharmacokinetics
A total of 163 patients (95 men (58.3%) and 68 women (41.7%))
from four studies were included in the population PK analysis
(Table 1 and Supplementary Table S1). The median age of the
overall population was 21 years and ranged from premature in-
fants (1.8 days of age) to older adults (81 years of age). From this
population, 14 patients from the pediatric IIR PK study, 66 pe-
diatric patients from study 1, and 83 adults from studies 2 and 3
provided 797 anidulafungin plasma concentration data points,
with 391 (49.1%) from pediatric patients. An intensive sampling
schedule for PK analysis was undergone by six infants (1 month to
< 2 years of age) in study 1, 22 adults in study 3, and all patients in
the pediatric IIR study (Supplementary Table S2).
Anidulafungin PK was best characterized by a two-com-
partment disposition model with first-order elimination. Body
weight was considered a structural covariate on CL, v, and V.,
with estimated power functions (percentage relative standard
error (%RSE)) of 0.92 (2.98), 1.20 (4.95), and 0.77 (6.04), re-
spectively. No other covariates (e.g., chronological age and sex)
were identified as statistically significant. Race was not inves-
tigated because the majority of patients (83.4%) were white
(Table 1) and no ethnic effect was identified in previous popu-
lation PK studies.'”** The concentration data across the studies
were adequately characterized by the final model (Figure 1). For
a typical patient weighing 70 kg, the estimated (%RSE) CL, v,
VP’ and intercompartmental CL were 1.16 (3.92) L/hour, 26.7
(6.5)L,22.4(12.9) L, and 2.37 (15.2) L/hour, respectively, with
interindividual variability of 37.9%, 46.5%, 53.8%, and 52.2%,

Characteristic Study 1 (n = 66) Study 2 (n = 33)

Study 3 (n = 50) Pediatric IIR (n = 14) Total (N = 163)

Number of PK samples 281 123 283 110 797
Male, n (%) 36 (54.55) 20 (60.61) 30 (60) 9 (64.29) 95 (58.28)
Race, n (%)
White 52 (78.79) 26 (78.79) 48 (96) 10 (71.43) 136 (83.44)
Black 1(1.52) 4(12.12) 1(2) 4 (28.57) 10 (6.13)
Asian 6 (9.09) 2 (6.06) 0 (0) 0 (0) 8 (4.91)
Other 7 (10.61) 1(3.03) 0 (0) 0 (0) 8 (4.91)
Missing 0 (0) 0 (0) 1(2) 0 (0) 0 (0)
Age, years
Mean (SD) 5.9 (5.14) 53.2(18.83) 58.2 (13.74) 82.1 (124.10)% 31.0 (28.38)
Median (range) 4 (0.10-17) 59 (20-81) 58.5 (25-80) 26.3 (1.8-451.1)° 21 (1.8%-81)
Body weight, kg
Mean (SD) 23.0 (19.09) 77.8 (19.37) 73.8 (27.31) 3.2 (2.61) 48.0 (35.51)

Median (range)

16.6 (2.31-85.7)

77.2(37.8-122.1)

70.0 (48.0-240.0)

2.8 (0.75-9.47) 54.0 (0.75-240.0)

PK, pharmacokinetics; SD, standard deviation.

@Age, days.
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Figure 1 Goodness-of-fit plots for the final model by study. IIR, investigator-initiated research. [Colour figure can be viewed at

wileyonlinelibrary.com]

respectively. The residual variability was 21.2% (%RSE 6.77;
Supplementary Table S3).

The final model generally predicted the data well across the
studies, with the exception of underprediction in the pediatric
IIR study, which consisted of a heterogeneous patient cohort with
large observed variability. There was a good match between the
median and Sth and 95th percentiles for observed and simulated
data in all clinical studies, as indicated by a visual predictive check
by study (Figure 2), and across the age groups, as indicated by a
prediction-corrected visual predictive check plot (Supplementary
Figure S1). The estimated mean AUC ,, = for MDs (adult,
100 mg q.d.; pediatric, 1.5 mg/kg q.d.) ranged from 80.77 ug*hour/
mL for neonates (aged < 30 days) to 95.24 pg*hour/mL for adults
(2 65 years of age; Table 2). Estimated systemic exposures (AUC,_
245 and C_ ) and weight-corrected mean PK parameters were
comparable across the age groups, with the exception of volume of
distribution at steady state, which was slightly higher in neonates,
although generally consistent with the distribution range in the
other groups (Table 2). Stratifying the data by body weight revealed
lower exposures at extremes of body weight, with an overlap in the
estimated AUC_,, - for MDs at body weights < 30 and > 77 kg
(Supplementary Figure S2).

Exposure-response efficacy
Among 484 patients (64 pediatric and 420 adult) in the modi-
fied intent-to-treat populations from studies 1-3, a total of 134
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patients (62 pediatric and 72 adult) had paired estimated PK
parameter and efficacy data available and were included in the
exposure-response efficacy analyses. Of these, in studies 1, 2,
and 3, respectively, the rate of global response of success at EOT
was 72.6%, 83.9%, and 68.3%; furthermore, 88.7%, 96.8%, and
73.2% were alive at EOS.

Graphical quantile analysis of estimated systemic anidulafungin
AUC0—24,SS
alone showed that the probability of treatment failure (Figure 3a)

data from all three clinical studies and from study 1

or death (Figure 3b) did not seem to be related to low systemic
anidulafungin exposures. As there was no clear association ob-
served between systemic anidulafungin exposure quantiles and all-
cause mortality or treatment failure, no further exposure-response
efficacy modeling analysis was performed.

Exposure-response safety
Among 566 patients (68 pediatric and 498 adult) in the overall
safety populations from studies 1-3, a total of 149 patients (66
pediatric and 83 adult) had paired estimated PK parameter and
safety data available and were included in the exposure-response
safety analyses. Of these, in studies 1, 2, and 3, respectively, 48.5%,
78.8%, and 62.0% of patients had neither hepatic nor GI AEs;
18.2%, 9.1%, and 14.0% had all-cause hepatic AEs; and 40.9%,
18.2%, and 30.0% had all-cause GI AEs.

Graphical quantile analysis of systemic anidulafungin exposure
parameter AUC,_,, as a potential predictor for hepatic and GI
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AEs revealed a slight trend toward an increased incidence of all-
cause hepatic AEs with higher estimated systemic exposure in the
pooled data from all three clinical studies, but not in study 1 alone
(Figure 4). There was no apparent relationship between estimated
systemic exposure and all-cause GI AEs.

Neither AUC_,,  nor C_.
significant predictor for the incidence of all-cause hepatic or GI

was identified as a statistically

AEs using logistic regression. Furthermore, none of the exposure
parameters was identified as a statistically significant predictor for
hepatic AE incidence using either the linear effect relationship or
E_. . model, and no other covariates of interest (i.c., age, sex, or

analysis population (pediatric or adult)) were identified as statisti-
cally significant on the linear drug-effect model.

DISCUSSION

Results of this pooled population PK analysis showed that esti-
mated systemic anidulafungin exposures were similar across age
groups, from premature infants to older adults, receiving the
same weight-based (patients < 18 years of age) or fixed (patients
> 18 years of age) dosing regimens. The estimated mean AUC,_
24,5, Tanged from 80.77 pg*hour/mL at a pediatric MD of 1.5 mg/
kg q.d. to 95.24 pg*hour/mL at an adult MD of 100 mg q.d.,
with comparable exposure ranges in pediatric and adult patients.
Across the age groups, the CL and volume of distribution at steady
state (V) ranged from 0.017-0.023 L/hour/kg and 0.72-1.1 L/
kg, respectively. When given the same weight-normalized dose,
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the estimated systemic exposures are generally within the range
of those reported previously for overlapping populations. In pe-
diatric patients aged 2-11 and 12-17 years old at high risk for
invasive fungal infections, the mean AUC_ was reported as 96.1
and 102.9 mg*hour/mL, the mean CL was reported as 0.016 and
0.016 L/hour/kg, and the mean ¥V was reported as 0.42 and
0.45 L/kg, respectively.' In neonatal and infant patients at high
risk for invasive fungal infections, the median AUC  was 74.9
and 97.7 pg*hour/mL, the mean CL was 0.020 and 0.015 L/kg/
hour, and the mean ¥ was 1.7 and 0.9 L/kg, respectively,'” and
in adult patients with serious fungal infections, the mean AUC_
was reported as 110.3 pg*hour/L and the mean CL was reported
as 1.0 L/hour.*

Anidulafungin undergoes slow chemical degradation in the
blood at physiological pH and tcmpcraturc.m’14 With a lack of
ontogenic influence in the chemical degradation, and because
of negligible renal CL (< 1%) and lack of hepatic metabolism,"
the anidulafungin pediatric dose can be predicted from the adult
dose by adjusting for size using body weight on a linear scale. As
expected given the nonrenal clearance mechanism,'* after weight
adjustment on CL, ¥, and 7, neither age nor sex was identi-
fied as significant covariates on either CL or V in the final PK
model. The CL and 7 exponents were 0.92 and 1.2, supporting
a near-linear relationship to body weight in this population over
a very wide weight range (0.75-240.0 kg). However, stratifying
anidulafungin AUC_,, by body weight revealed a trend toward
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Figure 3 Probability of global response of success or all-cause mortality for all three clinical studies and for study 1 alone. (a) Global response
of success at EOIVT and EOT and (b) all-cause mortality (shown as survival at EOT and EOS vs. anidulafungin AU00724VSS). Global response of
success was defined as resolution of signs and symptoms of invasive candidiasis and no need for additional systemic antifungal therapy, plus
eradication or presumed eradication of Candida species present at baseline. Patients with an indeterminate response were excluded. Data
include patients with exposure data from the modified intent-to-treat populations, defined as all patients with confirmed Candida infection

who received at least one dose of study drug. AUCO_24YSS, area under the curve over a 24-hour dosing interval at steady state; EOIVT, end of
intravenous therapy; EOS, end of study, including follow-up period; EOT, end of treatment. [Colour figure can be viewed at wileyonlinelibrary.com]

lower exposures at extremes of body weight. Compared with pa-  receiving fixed LD/MD of 200/100 mg, irrespective of body
tients weighing 30-77 kg, the lower exposure in the small group  weight. The results of previous studies have suggested increasing
of patients with body weight > 77 kg is consistent with adults  anidulafungin LDs and MDs in morbidly obese adult patients to
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infection who received at least one dose of study drug. AE, adverse event; AU00724'55, area under the curve over a 24-hour dosing interval at
steady state; Gl, gastrointestinal. [Colour figure can be viewed at wileyonlinelibrary.com]

augment exposure.”>** Our results also showed a trend toward a
lower median exposure in patients weighing < 30 kg; however, a
target AUC for efficacy was not determined in a previous study
and lower AUC (< 40 mg*hour/L) did not impact on treatment
success.””

Exposure-response efficacy analyses showed no relationship
between systemic anidulafungin exposure measures and global
response or all-cause mortality at end of iv. treatment, EOT, or
EOS. Patients in study 1, and in all data combined, had a similar
probability of efficacy at low estimated systemic exposures, and
pediatric patients did not have a greater incidence of hepatic or
GI AEs at higher exposures. The lack of an exposure-response re-
lationship is not surprising because the studies were not designed
as dose-ranging. Doses were chosen to be efficacious in the severely
ill populations included, with pediatric dosing designed to provide
similar exposures to those achieved in the adult studies with a fixed
LD/MD of 200/100 mg (approved dosc). The lack of any expo-
sure-response for both efficacy and safety across the pooled pop-
ulation supports the proposed weight-based pediatric iv. dosing
regimen (3.0 mg/kg LD followed by 1.5 mg/kg MD q.d.) that is
exposure-matched to adults. A previous population PK/pharma-
codynamic analysis of data pooled from four studies in adults with
esophageal candidiasis or IC showed a positive association between
anidulafungin exposure and efficacy in all participants overall (87
patients and 211 concentrations), but not with AUC/minimum
inhibitory concentration (71 patients), in a dose-ranging IC study
that used MDs of 50, 75, and 100 mg/day.”* However, no trend in
AUC was observed in clinically evaluable patients using graphical

.22
analysis.
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Laboratory abnormalities in liver function tests have been
noted in healthy volunteers and patients receiving anidulafungin
treatment, and the causal relationship has not been established."?
In the current investigation, exposure-response safety analyses re-
vealed a trend toward an increased incidence of all-cause hepatic
AEs with higher estimated systemic anidulafungin exposure in the
combined data. However, no statistically significant associations
between exposure and hepatic or GI AEs were identified in this
pooled pediatric and adult population analysis using cither linear
or E_ relationships, consistent with previous exposure-response
safety findings in adults treated for IC.** Taking the graphical and
modeling analysis results together, the incidence of all-cause he-
patic or GI AEs was not associated with systemic anidulafungin
exposures and was not related to age or sex in this dataset. Because
there was no statistically significant age effect, adult and pediatric
populations seem similar with regard to the incidence of these AEs.

The main strength of this PK analysis is the inclusion of anidula-
fungin data from patients across the lifespan from neonates to older
adults, with a wide range of body weights, and the same indication
of suspected, proven, or at high risk of IC. Limitations are that the
exposure-response efficacy and safety analyses in adults were con-
ducted using PK data from only a subset of patients, and that no
efficacy data were collected from the pediatric IIR study, which was
primarily designed as a PK study.'? Furthermore, in the pediatric
IR study, patients were treated for 3—5 days for suspected serious in-
fections, compared with a minimum of 5-10 days of anidulafungin
treatment for confirmed or at high risk of Candida infection in the
other studies; therefore, safety data from the pediatric IIR study,
although collected and reported in the original publication,' were
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not included in the current safety analysis. Another potential lim-
itation in evaluating exposure-response was that the same Weight—
based dose in children and fixed dose in adults was administered
due to the study designs. This lack of dose-ranging information
limited the full characterization of exposure-response.

In summary, PK data from pediatric and adult patients with
confirmed, suspected, or at high risk of IC were characterized
by a two-compartment PK model with first-order elimination.
Body weight was a structural covariate on CL, v, and V.. PK
parameters were not affected by age or sex in this analysis.
Estimated systemic anidulafungin exposure parameters were
not related to efficacy or significantly related to the incidence
of anidulafungin treatment-emergent, all-cause hepatic, or GI
AE:s in this pooled population. Based on these results, an i.v.
dosing regimen of a 3.0 mg/kg LD followed by 1.5 mg/kg MD
q.d., capped at the adult approved doses of 200 mg LD/100 mg
MD q.d., is proposed for children from 1 month of age to
match adults. The estimated systemic anidulafungin exposures
achieved with this regimen in pediatric patients aged 1 month
to < 18 years old with IC (study 1)*! were comparable to ex-
posures demonstrated to be efficacious in adults with IC at the
recommended adult dosing regimen (200 mg LD/100 mg MD
q.d.). The optimal anidulafungin dosing for neonatal treatment
is so far unknown and animal studies suggest that higher doses
are required to achieve central nervous system coverage for the
treatment of HCME in premature infants and neonates.'” As
the data presented in the current study are based on compar-
ative simulations of exposure with no exposure-response rela-
tionships determined in the context of these studies, and in
light of the limited experience with anidulafungin in pediatric
patients, dosing in children should be approached with caution.

SUPPORTING INFORMATION
Supplementary information accompanies this paper on the Clinical
Pharmacology & Therapeutics website (www.cpt-journal.com).
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