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ABSTRACT

Introduction: This study characterized the
multidose pharmacokinetic (PK) characteristics
of posaconazole tablets used as prophylactic
antifungal therapy in Chinese patients with
acute myelogenous leukemia (AML) at risk for
invasive fungal infection (IFI).
Methods: Participants in this open-label, sin-
gle-arm, phase 1b study received posaconazole
300 mg twice daily on day 1 and then once daily
for up to 28 days. In the intensive PK sampling
subgroup, posaconazole was administered

under fasting conditions on days 1 and 8, and
blood samples were regularly collected over
24 h. Trough PK sampling was conducted in all
participants on days 1, 2, 3, 8, 14, 21, and 28
without regard for food intake. Population PK
characteristics were predicted using PK model-
ing. Primary endpoints were steady-state aver-
age concentration (Cavg) and percentage of
participants with steady-state Cavg (predicted
and observed)[ 500 ng/ml. Treatment safety
and efficacy were secondary endpoints.
Results: Sixty-five adult Chinese participants
were enrolled. On day 8, steady-state arithmetic
mean Cavg was 1610 ng/ml (% coefficient of
variation [%CV] 42.8%) in the intensive PK
subgroup (n = 20). All participants achieved a
steady-state Cavg[500 ng/ml. Predicted Cavg

(pCavg) was 1770 ng/ml (%CV 33.7%) in the
total population (n = 64); 92.2% of participants
had pCavg values C 500 ng/ml (n = 59). The
posaconazole tablet safety profile was consistent
with that of the oral formulation, and the IFI
rate was 3%.
Conclusion: In Chinese AML patients, the
posaconazole 300-mg tablet provided PK data
comparable with those of previous studies and
was generally well tolerated and efficacious.
Clinical Trial Registration: ClinicalTrials.gov,
NCT02387983.
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Key Summary Points

Why carry out this study?

Data are lacking regarding the
pharmacokinetic and safety outcomes of
posaconazole tablets when used as
antifungal prophylaxis in Chinese
patients at high risk for invasive fungal
infection.

This study characterized the multidose
pharmacokinetic (PK) characteristics of
posaconazole tablets used as prophylactic
antifungal therapy in Chinese patients
with acute myelogenous leukemia (AML)
at risk for invasive fungal infections (IFI).

What was learned from the study?

In this analysis of the posaconazole tablet
formulation in Chinese AML patients at
high risk for IFIs, the PK characteristics
were consistent irrespective of the
sampling schedule and fed/fasting status;
all evaluable study participants had
Cavg[500 ng/ml.

In this analysis, posaconazole tablets
achieved exposure levels in Chinese study
participants that were consistent with
levels previously shown to be efficacious
and safe.

INTRODUCTION

In recent decades, a rising number of
immunocompromised hosts in China has
resulted in an increased prevalence of invasive
fungal infection (IFI), primarily caused by Can-
dida, Aspergillus, Cryptococcus, Mucorales, and
Pneumocystis species [1, 2]. These opportunistic
infections most commonly affect the lungs,
systemic circulation, and sinuses [2].

Chinese patients with acute myelogenous
leukemia (AML) have a relatively high inci-
dence of invasive fungal infection (IFI), 3.8%,

and prominent risk factors including a history
of IFI, prolonged neutropenia, parenteral
nutrition, and smoking [2–4]. However, anti-
fungal prophylaxis continues to be underused
in China, despite the fact that it reduces IFI-
related death and increases IFI-free survival
[3, 4].

Posaconazole is a broad-spectrum triazole
antifungal with potent antifungal activity
against a variety of yeasts and molds, including
strains resistant to amphotericin B, fluconazole,
voriconazole, and itraconazole [1]. It is recom-
mended that posaconazole, initially developed
as an oral suspension, be administered with
food to enhance absorption [5]. Time to reach
maximum plasma concentration is 3–6 h,
apparent clearance (CL) is 0.2–0.5 l/h/kg, and
half-life (t�) is 15–35 h [5]. Its bioavailability is
dependent on dosage regimen and food
intake—[ 98% protein bound—with an
apparent volume of distribution after oral
administration of 7–25 l/kg [5]. Posaconazole is
metabolized primarily in the liver through glu-
curonidation to inactive metabolites, and 66%
is excreted unchanged in feces [5].

Although limited data are available for Asian
patients, prophylactic posaconazole therapy has
been more effective at reducing the incidence of
IFI than fluconazole (9% vs. 22%) in Chinese
patients with AML or myelodysplastic syn-
drome (MDS) and persistent chemotherapy-
induced neutropenia [6]. Following approval in
2013 by the China Food and Drug Administra-
tion of the oral suspension of posaconazole for
prophylaxis of Aspergillus and Candida infec-
tions, several additional studies also confirmed
that prophylactic posaconazole, compared with
other antifungals, provides superior protection
against IFI in Chinese patients with AML, acute
lymphocytic leukemia, or MDS [3, 7, 8].

A drawback of the posaconazole oral sus-
pension formulation is the requirement for
dosing 3 9/day and for the drug to be admin-
istered with a high-fat meal to improve
bioavailability [9, 10]. The high-frequency dos-
ing regimen and the food requirement are
potential barriers to achieving and maintaining
plasma posaconazole concentrations required
for effective prophylaxis, especially when
patients with hematologic malignancies are at
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risk for chemotherapy-related mucositis or
neutropenic enterocolitis, which can reduce
oral drug absorption, or when they are unable
to eat because of nausea [11–13].

To overcome these challenges to effective
antifungal prophylaxis, an extended-release
tablet formulation of posaconazole was devel-
oped, and a bridging strategy was used in clin-
ical trials to demonstrate comparable exposure
and safety between the tablet and the suspen-
sion formulations. Combining posaconazole
with a pH-dependent polymer prevents disso-
lution in the low pH of the stomach, delaying
release in the small intestine and improving
exposure with less variability than the oral sus-
pension in fasting patients [14–16]. Specifically,
posaconazole exposure was 3.6-fold higher with
the tablet formulation than with the oral sus-
pension (mean area under the curve [AUC],
11,700 h�ng/ml vs. 3240 h�ng/ml), whereas peak
plasma concentrations (Cmax) were also 4.5-fold
higher (385 ng/ml vs. 84 ng/ml) [15]. A subse-
quent phase 1b/3 study conducted in the USA
and Europe showed that the new posaconazole
300-mg tablet was well tolerated and safe,
rapidly producing steady-state average plasma
concentrations (Cavg) C 500 ng/ml in 97%–99%
of patients at risk for IFI and trough plasma
concentrations (Cmin) C 500 ng/ml in 95% of
patients [17, 18]. Indeed, a lower incidence of
breakthrough IFI (0.5%) was reported for the
tablet formulation of posaconazole than the
oral solution (2–5%) [18–20].

To support registration of the tablet formu-
lation in China, we characterized the pharma-
cokinetic (PK) profile of multiple-dose
posaconazole 300-mg extended-release tablets
in Chinese patients with AML at risk for IFI.

METHODS

Study Design and Population

An open-label, single-arm, phase 1b study was
performed at four study sites in China (Peking
University People’s Hospital, The First Affiliated
Hospital of Soochow University, The 307th
Hospital of Chinese People’s Liberation Army,
and Shanghai Ruijin Hospital) (Merck protocol

5592-117; ClinicalTrials.gov, NCT02387983).
The study was conducted in accordance with
the principles of Good Clinical Practice, con-
sistent with the principles enunciated in the
Declaration of Helsinki, and written informed
consent was obtained from each participant.
The protocol was reviewed and approved by
independent ethics committees at all partici-
pating study centers.

Participants were Chinese men and women
aged C 18 and B 70 years who had AML and
were considered at high risk for serious IFI.
Although subjects with MDS were also eligible
for study participation, none were enrolled.
Before the study, eligible participants had a
body mass index of 15–30 kg/m2 and a baseline
weight of 45–80 kg and were anticipated to
develop (within 3–5 days) or had developed
severe prolonged neutropenia (absolute neu-
trophil count\ 500 cells/mm3) after receiving
intensive induction or re-induction
chemotherapy for the treatment of a new diag-
nosis or a first relapse of AML. Participants were
excluded if they had received nonprophylactic
oral, intravenous, or inhaled antifungal therapy
within 30 days of entering the study, had a
known or suspected IFI, or had received
posaconazole within 10 days before study entry.
Other exclusion criteria included history of type
1 hypersensitivity or idiosyncratic reactions to
azoles, moderate or severe liver dysfunction
(defined as aspartate aminotransferase [AST] or
alanine aminotransferase [ALT]
levels[ 3 9 upper limit of normal [ULN] and
total bilirubin levels[2 9 ULN), prolonged
QTc interval ([ 500 ms) on baseline electrocar-
diography (ECG), recent surgery or blood
donation, pregnancy, and breastfeeding.
Women of childbearing potential were required
to use a medically accepted form of contracep-
tion throughout the study treatment period.

Treatment

Participants were allocated to ‘‘intensive’’ (first
20 participants enrolled) and then to ‘‘sparse’’
(subsequent participants, n = 45) PK sampling
subgroups. Each participant received two doses
of posaconazole 300-mg tablet on day 1 (12 h
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apart), followed by once-daily dosing until at
least day 8, for a maximum of 28 days. On days
1 and 8, participants in the intensive PK sub-
group were administered posaconazole under
fasting conditions (4 h before and 4 h after
study drug administration). All other dosing in
this group and all dosing in the sparse PK sub-
group were administered irrespective of fasting/
fed state (though food intake 2 h before and 1 h
after posaconazole administration was
recorded).

PK Sampling and Analysis

Blood samples for the intensive PK subgroup
were collected on days 1 and 8 predose and at 2,
4, 6, 8, 12, and 24 h postdose. For the intensive
and sparse PK sampling subgroups, trough
blood samples were collected on days 1, 2, 3, 8,
14, 21, and 28 (or the end of treatment)
immediately before daily dosing.

Primary PK parameters in the intensive PK
sampling subgroup were Cavg and proportion of
participants with Cavg[500 ng/ml at day 8.
Cavg was chosen as the main PK variable based
on positive association between posaconazole
Cavg C 500 ng/ml and response in a nonran-
domized invasive aspergillosis study [21] and a
phase 3 PK study of the tablet formulation of
posaconazole in patients at high risk for IFI [18].
Additional PK parameters calculated for the
intensive subgroup included AUC from time 0
to 24 h, Cmax, Cmin, observed maximum plasma
concentration at 12 h (C12), time to Cmax,
apparent total body clearance, and Cmax accu-
mulation ratio. Cmin was the only PK parameter
observed for the sparse PK sampling subgroup.

Posaconazole levels were analyzed by WuXi
AppTec, Inc. (Shanghai, China) using a vali-
dated liquid chromatography-tandem mass
spectrometry assay with a nominal quantifica-
tion range of 5–5000 ng/ml [22].

Safety

Safety assessments included adverse events (AE)
and vital sign (heart rate, blood pressure, respi-
ratory rate, body temperature) monitoring on
days 1, 2, 3, 8, 14, 21, and 28 and follow-up

14 days after the last posaconazole dose. Addi-
tional safety assessments included clinical lab-
oratory (hematology, chemistry, urinalysis
[days 1, 8, 14, 21, 28]), ECG (days 1, 3, 8, 28),
and radiologic (computed tomography) tests
(days 8, 28).

An AE was defined as any unfavorable and
unintended medical occurrence, which could
be a symptom, an abnormal test finding, a dis-
ease, or a worsening preexisting condition, that
occurred during treatment or follow-up. A seri-
ous AE was any event that resulted in death or
was life threatening, resulted in persistent or
significant disability or incapacity, prolonged
inpatient hospitalization, or caused another
important medical event. AEs were evaluated by
a qualified physician and described in terms of
intensity (mild, moderate, or severe), serious-
ness (e.g., life threatening), duration, relation-
ship to study drug, and outcome. Participants
could withdraw from the study at any time for
any reason or be withdrawn from the study by
the investigator because of an AE, a safety con-
cern, or a protocol violation.

Efficacy

Although the study was not designed primarily
as an efficacy study, clinical signs and symp-
toms of IFI were monitored throughout. Inves-
tigators used a descriptive assessment of the
clinical signs and symptoms for evaluation of
possible, probable, or proven IFI according to
the European Organization for Research and
Treatment of Cancer/Invasive Fungal Infections
Cooperative Group and the National Institute
of Allergy and Infectious Diseases Mycoses
Study Group (EORTC/MSG version 2008) crite-
ria [23]. Participants were discontinued from
the study on confirmation of a possible, proba-
ble, or proven IFI.

Statistical Analysis

Descriptive statistics were generated for popu-
lation demographics, PK parameters, safety, and
efficacy using Phoenix� WinNonlin� Profes-
sional (version 6.3; Certara USA, Inc., Princeton,
NJ, USA). The safety and efficacy population
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included all participants who received C 1 dose
of the posaconazole tablet formulation. The PK-
evaluable population included participants who
complied with the study protocol, including
documented adherence to dosing and PK regi-
mens through day 8. Pharmacokinetic parame-
ters were calculated by noncompartmental
analyses using the Phoenix� WinNonlin� Pro-
fessional (version 6.3) software. AUC was cal-
culated using the linear trapezoidal method for
ascending concentrations and the log trape-
zoidal method for descending concentrations
(linear-up/log-down). Cavg was calculated by
taking the AUC from time 0 to 24 h and divid-
ing by 24 h to yield the average concentration
across the dosing interval.

The predicted Cavg (pCavg) and the percent-
age of the population with exposures[500 ng/
ml were estimated using a population PK model
developed with data from global studies that
enrolled healthy volunteers and participants
who received posaconazole tablets as prophy-
lactic antifungal therapy [24]. Data from the
current study were added to the population PK
data set.

RESULTS

After screening 67 Chinese AML patients for
study eligibility, this study was fully enrolled
with 65 recruited participants; the first 20 par-
ticipants were assigned to the intensive PK
sampling subgroup and the remaining 45 to the
sparse PK sampling subgroup. Mean age was
42.7 years (range, 18–67), most participants (35;
53.8%) were men, mean weight was 63.3 kg
(range, 45.1–80.0), and mean body mass index
was 23.0 kg/m2 (range, 17–30) (Table 1). All
participants had a primary diagnosis of AML
and received C 1 dose of study drug.

Of the 65 participants, 58 (89.2%) completed
the full 28-day study: 18 in the intensive PK
sampling subgroup, 40 in the sparse PK sub-
group. Seven participants (10.8%) prematurely
discontinued the study (six during the treat-
ment period and one during follow-up) because
of AEs (n = 4; one and three from the intensive
and sparse PK subgroups, respectively), protocol
violation (ECG QTc interval[500 ms, n = 1,

from the sparse PK subgroup), and participant
withdrawal (n = 2; one from each sampling
subgroup). The participant with a prolonged
QTc interval received a single dose of
posaconazole before being withdrawn and was
excluded from the PK analysis population.
Another five discontinued participants (two
from the intensive PK sampling subgroup, three
from the sparse subgroup) did not complete day
8 study medication and were also excluded
from the PK analysis population; the subject in
the sparse sampling subgroup who discontin-
ued from the study during follow-up had com-
pleted day 8 medication and was included in
the PK analysis population.

During the study, two participants used
ebastine (H1 histamine receptor antagonist, a
prohibited medication) to manage rash (n = 1)
and erythema (n = 1). Given that ebastine was
administered after posaconazole dosing on day
8 and posaconazole concentrations were

Table 1 Baseline characteristics

Characteristics Intensive
PK
sampling
group
n = 20

Sparse PK
sampling
groupa

n = 45

Total
population
n = 65

Age, years,

mean (range)

43.2

(22–67)

42.5

(18–66)

42.7

(18–67)

Sex, n (%)

Male 11 (55.0) 24 (53.3) 35 (53.8)

Female 9 (45.0) 21 (46.7) 30 (46.2)

Race, n (%)

Asian 20 (100.0) 45 (100.0) 65 (100.0)

Height, cm,

mean (range)

166.7

(153–182)

165.4

(150–178)

165.8

(150–182)

Weight, kg,

mean (range)

65.1

(48–80)

62.4

(45–80)

63.3

(45–80)

BMI, kg/m2,

mean (range)

23.4

(20–27)

22.8

(17–30)

23.0

(17–30)

BMI body mass index, PK pharmacokinetic
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unaffected, data from these participants were
included in the PK analysis population.

PK Analysis

PK Sampling Analysis
The PK-evaluable population comprised 59
participants (18 from the intensive subgroup,
41 from the sparse subgroup) who adhered to
dosing and PK sampling through day 8. All
participants in the intensive PK sampling sub-
group (n = 18) achieved target steady-state
Cavg[500 ng/ml on day 8, with 16 participants
(88.9%) achieving steady-state Cavg exposures
between 500 and 2500 ng/ml and two partici-
pants (11.1%) reaching Cavg between 2500 ng/
ml and 3750 ng/ml (Fig. 1). PK parameters for
participants in the intense PK subgroup are
summarized in Table 2.

Posaconazole was readily absorbed; an aver-
age Cmax of 730 ng/ml was reached at a median
of 4 h on day 1, indicating that therapeutic
plasma drug concentrations ([ 500 ng/ml) were
reached after just one 300-mg dose. After 24 h
(i.e., after completion of the 2 9 300-mg load-
ing dose), mean Cmin was 997 ng/ml.
Posaconazole plasma concentrations reached
steady state by day 8 (Fig. 2), with a mean Cmin

of 1310 ng/ml and a mean Cavg of 1610 ng/ml
(range, 683–3100 ng/ml). A similar day 8 mean
Cmin of 1410 ng/ml was observed for the sparse
sampling subgroup.

Population PK Analysis
Population PK analysis was used to integrate PK
data from participants with C 1 PK data point
(all data from the intensive sampling subgroup
[n = 20] and Cmin data from the sparse sampling

Fig. 1 Arithmetic mean (± SD) plasma concentration-
versus-time profiles of posaconazole on days 1 and 8
following administration of 300-mg oral tablet every 12 h

on day 1 and 300-mg oral tablet once daily on days 2–28
in Chinese study participants. Inset: semi-log scale
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subgroup [n = 44]), with PK data from a global
population of participants administered
posaconazole 300-mg tablets, to model and
calculate predicted PK parameters (i.e., Cavg)
across this entire Chinese cohort (n = 64). The
predicted steady-state Cavg for the intensive
sampling, sparse sampling, and total popula-
tions are shown in Table 3. The predicted mean
(% coefficient of variation) steady-state Cavg

(pCavg) on day 8 was 1770 ng/ml (33.7%) for the
total population, consistent with that observed
in the intensive PK sampling population.
Specifically, all participants had a
pCavg[500 ng/ml; 59 (92.2%) had a steady-
state pCavg between 500 and 2500 ng/ml, four
(6.3%) reached exposures between 2500 and
3750 ng/ml, and one (1.6%) achieved a
pCavg[3750 ng/ml (Table 3).

Safety

The safety analysis population included all
participants who received C 1 dose of
posaconazole (n = 65). Posaconazole was gen-
erally well tolerated. Almost all participants
(98.5%, n = 64) reported C 1 AE, with 23 par-
ticipants (35.4%) experiencing a study drug-
related AE. Of the five (7.7%) participants who
discontinued because of an AE, three (4.6%) did
so as a result of a drug-related AE. Drug-related
AEs leading to study discontinuation included
maculopapular rash (n = 1), renal failure (n = 1),
and increased ALT and AST (n = 1).

The AE profile was similar to that reported
previously for posaconazole oral suspension.
The most common AEs overall in this study
(occurring in C 20% of participants) were
pyrexia, hypokalemia, diarrhea, cough,
hypocalcemia, blood bilirubin increased, and
rash (Table 4). The most common drug-related
AEs ([ 5% incidence) were ALT increased, blood
bilirubin increased, AST increased, and rash.
Most adverse events were mild to moderate and
resolved spontaneously. No participant (except
for the single patient enrolled in error and dis-
continued for safety reasons) had a QTc interval
measurement C 500 ms during the treatment
phase. No clinically meaningful relationships
were observed for differences in vital signs and
physical examinations as a function of
treatment.

Four participants (6.2%) reported serious AEs
that were considered by the investigators to be
unrelated to the study drug. Similarly, two
participants died during the follow-up period
(within 14 days of the last dose of posacona-
zole), but the causes of death (respiratory failure
and intracranial hemorrhage) were judged
unlikely to be related to the study drug.

Efficacy

The overall incidence of IFI in this study was
low, and no proven IFI was reported. However,
probable IFI was diagnosed in two participants
(3%).

A 50-year-old woman, treated with induc-
tion chemotherapy for acute AML, received a

Table 2 Summary of plasma PK parameters on days 1 and
8 following administration of a 300-mg oral tablet every
12 h on day 1 and 300-mg oral tablet QD on days 2–28 in
Chinese study participants

Plasma PK parameters Day 1
n = 20

Day 8
n = 18

AUC0–24 h, h�ng/mla 14,500 (39.0) 38,600

(42.8)

Cavg, ng/mla – 1610 (42.8)

Cmax, ng/mla 730 (47.7) 2150 (43.9)

Cmin, ng/mla 997 (35.9) 1310 (43.6)

C12h, ng/mla 473 (44.6) 1620 (42.2)

Tmax, h
b 3.99

(1.97–7.98)

4.04

(0–8.00)

CL/F, l/ha – 9.16 (41.1)

Cmax accumulation

ratioa
– 3.56 (61.2)

AUC0-24 h area under the concentration-time curve from 0
to 24 h, Cavg average concentration, Cmax peak plasma
concentration, Cmin trough plasma concentration, C12h

concentration at 12 h, CL/F apparent total body clearance,
CV coefficient of variation, QD every day
a Arithmetic mean (%CV)
b Median (minimum–maximum)
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diagnosis of probable IFI of the lung following
an abnormal radiography result on day 8, and
blood culture was positive for an unspecified
fungal pathogen on day 15. She was withdrawn
from the study on day 16. The participant’s
posaconazole Cmin values at days 8, 14, and 15
were 916, 648, and 796 ng/ml, respectively.

A second participant, a 36-year-old man, also
treated with chemotherapy for acute AML,
received a diagnosis of probable IFI of the lung
following an abnormal radiography result on
day 20. He was withdrawn from the study on
day 21. His posaconazole Cmin values at days 8,
15, and 20 were 1990, 1670, and 796 ng/ml,
respectively.

Five additional participants were considered
to have possible IFI, though no mycologic,
serologic, or specified radiologic evidence of
infection was found on further investigation.

DISCUSSION

In this analysis of the posaconazole tablet for-
mulation in Chinese AML patients at high risk

for IFI, PK characteristics were consistent irre-
spective of the sampling schedule and the
fed/fasting status; all evaluable study partici-
pants had Cavg[500 ng/ml. The PK profile of
posaconazole predicted by the population PK
model in Chinese participants was also consis-
tent with that observed in an earlier study of the
tablet formulation in a Western population
[24]. Approximately twofold increases occurred
in posaconazole exposures when the tablet for-
mulation was taken with a high-fat meal in
healthy Chinese subjects in a single-dose tablet
evaluation [25]. Despite the food effect for the
tablet—much smaller than for the oral suspen-
sion—the tablet, unlike the oral suspension,
does not have to be taken with food to produce
adequate exposure. The safety profile for the
tablet formulation was similar to that observed
with the suspension formulation [6]. Based on
the EORTC/MSG criteria for the classification of
IFIs, two participants in the current study
experienced probable IFIs, even though both
participants had steady-state Cmin val-
ues[ 500 ng/ml at the time of diagnosis. This
IFI rate of 3% was in line with that found in

Fig. 2 Arithmetic mean (% coefficient of variation) plasma trough concentrations of posaconazole following administration
of a 300-mg oral tablet every 12 h on day 1 and 300-mg oral tablet once daily on days 2–28 in Chinese study participants

2500 Adv Ther (2020) 37:2493–2506



previous studies, in which posaconazole pro-
phylaxis was associated with IFI rates of 2–2.4%
[19, 20].

The posaconazole tablet formulation was
developed to address limitations of the
posaconazole oral suspension, primarily the
variability of exposure to the oral suspension
and the need to consume the oral suspension in
combination with a meal, preferably a high-fat
meal, to achieve adequate bioavailability
[17, 18], and it fulfills a key unmet medical need
for participants who require antifungal pro-
phylaxis. Of note, compared with oral suspen-
sion, the tablet formulation of posaconazole is
associated with higher proportions of subjects
achieving target serum and plasma posacona-
zole concentrations and higher Cavg, all attrib-
uted to improved absorption and bioavailability
[26–33]. Higher plasma concentrations with the
tablet versus the oral suspension formulation
have also been observed in Korean patients [34].
Furthermore, no difference in prophylactic
efficacy has been observed with the tablet versus
the oral formulation of posaconazole
[28, 30, 32, 35].

However, real-world studies have high-
lighted that the variability of plasma
posaconazole concentrations following tablet
administration remains high, albeit lower than
with oral suspension [36–38]. In particular,
plasma posaconazole concentrations above and
below therapeutic ranges continue to be
observed in patients administered the tablet

formulation [36–38]. Concentrations above the
therapeutic range may increase the risk for liver
function abnormalities, raising the prospect
that therapeutic drug monitoring (TDM) may
still be required for the tablet formulation, as it
is for the oral suspension. However, rather than
using TDM to monitor for subtherapeutic
plasma posaconazole concentrations with the
tablet formulation, TDM may be required only
once after treatment initiation—for instance,
on day 8 once Cavg has been reached—to iden-
tify patients for whom a lower dose may be
appropriate to reduce the risk for AEs and to
reach treatment discontinuation [33, 36,
39–41].

Although the tablet formulation has been
associated with an increased prevalence of ele-
vated liver enzyme levels in some patients, no
differences in treatment-limiting hepatotoxicity
have been reported [26–28, 37, 42]. Evidence
suggests that a 200-mg dose may achieve com-
parable serum and plasma posaconazole levels
with improved tolerability in some patients, but
coadministered medications in patients with
hematologic malignancies potentially con-
found assessments of AEs, especially hepato-
toxicity [38, 39, 42]. The prevalence and impact
of oral and intestinal mucositis on administer-
ing prophylactic antifungal treatment with
posaconazole must also be considered. Investi-
gations have indicated that the presence of
mucositis in patients is associated with lower
plasma posaconazole concentrations when

Table 3 Population PK model-predicted steady-state Cavg on day 8 following multiple doses of posaconazole table

Model PK parameters Intensive PK sampling group
n = 20

Sparse PK sampling groupa

n = 44
Total population
n = 64

pCavg, arithmetic mean (CV%), ng/ml 1840 (29.9) Not calculated 1770 (33.7)

pCavg\ 500 ng/ml, n (%) 0 0 0

500 ng/ml B Cavg\ 2500 ng/ml 18 (90) 41 (93.2) 59 (92.2)

2500 ng/ml B Cavg\ 3750 ng/ml 2 (10) 2 (4.9) 4 (6.3)

Cavg C 3750 ng/ml 0 1 (2.4) 1 (1.6)

Cavg average concentration, CV coefficient of variation, pCavg predicted average concentration, PK pharmacokinetic
a Only a day 1 predose concentration was available for one patient; this patient was not included in the population PK
analysis
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administered as a tablet; however, given that
target serum and plasma concentrations were
still reached, the clinical relevance of any
mucositis-related reduction in tablet plasma
posaconazole concentrations appears to be
limited [28, 31].

A number of other confounding factors
could also influence plasma posaconazole con-
centrations. For example, consuming a high-fat
meal with the tablet formulation modestly
increases posaconazole exposure by 50%

compared with increases of 160% and 300%,
respectively, when the oral suspension is
administered in combination with a nonfat or a
high-fat meal [43]. However, results from the
current study confirmed that Chinese patients
do not have to consume posaconazole tablets
with a high-fat meal to achieve therapeutic
concentrations, an option likely to be preferred
by patients [44].

Proton pump inhibitors and intermediate- or
high-dose steroids (including steroids for
asthma) have also been linked to an increased
risk for subtherapeutic plasma posaconazole
levels [38, 45]. Other studies have suggested no
interaction between drugs that alter gastric pH
and gastric motility and the PK characteristics of
posaconazole in the tablet formulation after
administration of a single higher (400-mg) dose
of posaconazole [14, 31]. Similarly, reports of an
association between sex and lower plasma
posaconazole levels are conflicting [38, 40, 45].

Safety and tolerability assessments for the
posaconazole tablet in this study were similar to
those in previous studies, and no new safety
signals were identified in Chinese participants
[18]. The prevalence of treatment-related AEs,
including increased liver enzyme levels, rash,
and ECG abnormalities, in Chinese participants
was consistent with that in earlier studies of the
posaconazole oral suspension formulation [6].
Nevertheless, the AE profile of posaconazole in
Chinese participants presents some differences
from that observed in Western populations. In
particular, the incidence of nausea and diarrhea
observed in Western populations has not been
seen in Chinese participants, though the
prevalence of liver function abnormalities
appears to be higher in Chinese participants
[18]. The overall safety profile of the posacona-
zole tablet formulation was more favorable than
that of voriconazole in patients with AML or
MDS and maintained comparable efficacy [46].

A once-daily tablet formulation can also help
improve patient adherence. A once-daily treat-
ment option is preferred by patients and has
been associated with improved adherence in
patients with chronic diseases [44, 47]. Adher-
ence among patients prescribed a 28-day pro-
phylactic posaconazole tablet regimen has been
reported as only 76% [40]. Given the challenge

Table 4 Summary of adverse events in Chinese study
participants receiving C 1 dose of a posaconazole 300-mg
oral tablet every 12 h on day 1 and 300-mg oral tablet QD
on days 2–28

Adverse events n (%)

Any AE 64 (98.5)

Treatment-related AE 23 (35.4)

Discontinuation because of AE 5 (7.7)

Discontinuation because of treatment-related

AE

3 (4.6)

Maculopapular rash 1 (1.5)

Renal failure 1 (1.5)

Increased ALT and AST 1 (1.5)

AE (C 20% incidence)

Pyrexia 35 (53.8)

Hypokalemia 25 (38.5)

Diarrhea 22 (33.8)

Cough 15 (23.1)

Hypocalcemia 15 (23.1)

Blood bilirubin increased 14 (21.5)

Rash 14 (21.5)

Treatment-related AE ([ 5% incidence)

ALT increased 6 (9.2)

Blood bilirubin increased 6 (9.2)

AST increased 4 (6.2)

Rash 4 (6.2)

AE adverse event, ALT alanine aminotransferase, AST
aspartate aminotransferase, QD every day
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of maintaining adherence in this patient pop-
ulation, the extended-release tablet formulation
combined with Cavg plasma posaconazole con-
centrations well above the minimum thera-
peutic target may also help maintain effective
prophylaxis.

One limitation of this study is that the target
exposure level (500 ng/ml) was set on the basis
of a similar target specified in a multicenter
global study of posaconazole tablet when used
as antifungal prophylaxis for preventing inva-
sive fungal infections in patients who have AML
or MDS or who are undergoing hematopoietic
stem cell transplantation [18]. Many other
studies have set minimum target plasma
posaconazole levels at 700 ng/ml, which is
consistent with US Food and Drug Administra-
tion recommendations for achieving effective
prophylaxis with posaconazole; even then, this
threshold has been suggested as too low to
achieve adequate efficacy [30]. No statistically
significant difference in efficacy was observed
between a minimum exposure target of Cavg 500
versus 700 ng/ml in a meta-analysis [48]. Addi-
tional limitations of this study include the
presence of confounding factors and the small
sample size. Accordingly, the characteristics of
the population PK model for the posaconazole
tablet described in this study must be confirmed
prospectively in Chinese patients.

CONCLUSION

In conclusion, the PK characteristics of the
posaconazole tablet formulation in Chinese
patients with hematologic malignancies are
consistent with those reported in earlier studies
in Western populations, providing an effica-
cious and well-tolerated prophylactic antifungal
treatment option. The posaconazole tablet for-
mulation provides a needed treatment option
for Chinese patients at risk for IFI.
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