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ABSTRACT

Introduction: Antifungal prophylaxis in
patients at high risk for invasive fungal infec-
tions (IFIs), such as those with acute myeloid
leukemia or myelodysplastic syndromes, con-
tinues to be underused in Asia, despite the fact
that it reduces IFI-related death and increases
IFI-free survival. We characterized the pharma-
cokinetics (PK) and safety of the intravenous
(IV) formulation of posaconazole in adult Asian
participants at high risk for IFI.

Methods: Participants received posaconazole IV
300 mg twice on day 1, posaconazole IV 300 mg
once daily on days 2–10, and posaconazole IV
300 mg once daily or oral suspension 200 mg 3
times daily for up to 18 days for a maximum of
28 days. There were two PK sampling groups:
intensive and sparse. Sparse trough PK sampling
was collected from all participants on days 3, 6,
10, 15, 22, and 28/end of treatment. The
intensive PK group had additional sampling
performed over 24 h on day 10. Primary end
points were steady state average concentration
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(Cavg,ss) and percentage of participants with
Cavg,ss C 500 ng/mL. Safety was assessed up to
day 30/end of treatment.
Results: Seventy participants with acute myel-
ogenous leukemia were enrolled, 30 in the
intensive PK group and 40 in the sparse PK
group; 57 participants completed the study, 26
in the intensive PK group and 31 in the sparse
PK group. On day 10, arithmetic mean Cavg,ss

was 2986 ng/mL [coefficient of variation (%CV),
36%; range, 1409–5930 ng/mL]; 100% of par-
ticipants in the intensive PK group (n/N = 27/
27) had Cavg,ss C 500 ng/mL. Arithmetic mean
(%CV) Cmin was 2474 (50.4%) and 2466 ng/mL
(42.4%) in the intensive and sparse PK groups
on day 10, respectively. Safety was similar to
that of previous posaconazole formulations.
Conclusion: In Asian participants at high risk
for IFIs, IV posaconazole achieved the target
exposure associated with efficacy that was pre-
viously established for supporting global regis-
tration of posaconazole for IV administration
and was generally well tolerated.
Clinical trial registration: ClinicalTrials.gov,
NCT03336502.

Keywords: Posaconazole; Pharmacokinetics;
Triazole antifungal

Key Summary Points

Why carry out this study?

Antifungal prophylaxis in patients at high
risk for invasive fungal infection
continues to be underused in China,
despite the fact that it reduces invasive
fungal infection–related death and
increases invasive fungal infection–free
survival.

Asian patients who are
immunocompromised, such as those with
acute myelogenous leukemia, have a
relatively high incidence of invasive
fungal infections, primarily caused by
Candida, Aspergillus, Cryptococcus,
Mucorales, and Pneumocystis species.

To support registration of the IV
posaconazole formulation in China, we
characterized its pharmacokinetics and
safety in Asian participants with acute
myelogenous leukemia or myelodysplastic
syndromes at risk for invasive fungal
infections.

What was learned from the study?

The pharmacokinetic characteristics of the
posaconazole IV formulation in Asian
participants with hematologic
malignancies are consistent with those
reported in earlier studies in Western
populations.

The posaconazole IV formulation provides
a needed treatment option for Asian
participants at risk for invasive fungal
infections who are unable to tolerate oral
therapy.
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INTRODUCTION

Until recently, there was little information
regarding the prevalence of invasive fungal
infection (IFI) in China, especially in the tropi-
cal and subtropical environments particularly
suitable for fostering fungal growth [1].
Immunocompromised hosts, such as Asian
patients with acute myelogenous leukemia
(AML), have a relatively high incidence of IFIs,
primarily caused by Candida, Aspergillus, Cryp-
tococcus, Mucorales, and Pneumocystis species
[1, 2]. Unfortunately, antifungal prophylaxis in
patients at high risk continues to be underused
in Asian countries, particularly China, despite
the fact that it reduces IFI-related death and
increases IFI-free survival [3, 4].

The broad-spectrum triazole antifungal
posaconazole has potent antifungal activity [2].
Posaconazole inhibits the synthesis of ergos-
terol, which is the primary sterol in the fungal
cell membrane [2]. The oral suspension formu-
lation of posaconazole was approved in 2013 by
the China Food and Drug Administration for
prophylaxis of Aspergillus and Candida infec-
tions and has been shown to provide superior
protection against IFI in Asian patients with
AML, acute lymphocytic leukemia, and
myelodysplastic syndromes (MDS) [4–6]. A
tablet formulation of posaconazole was recently
approved by the China Food and Drug Admin-
istration for the same indication.

Posaconazole was initially developed as an
oral suspension; its bioavailability is dependent
on dosage regimen and food intake, and it is
recommended that it be administered with high-
fat food to enhance absorption [7–9]. Time to
reach maximum plasma concentration is 3–6 h,
apparent clearance (CL) is 0.2–0.5 L/h/kg, half-
life is 15–35 h, and apparent volume of distri-
bution after oral administration is 7–25 L/kg
[7–9]. Posaconazole is metabolized primarily in
the liver, and 66% of it is excreted unchanged in
feces [7]. The oral suspension is dosed 3 times a
day and is administered with a high-fat meal to
improve bioavailability [8, 9]. Achieving and
maintaining plasma posaconazole concentra-
tions required for effective antifungal prophy-
laxis may be difficult in high-risk patient

populations typically prescribed posaconazole
oral solution, given that they may have
mucositis, diarrhea, or nausea [10–12]. The tablet
formulation was developed to optimize
bioavailability and to improve compliance
because it is taken once a day after twice-daily
dosing on day 1 and its pharmacokinetics (PK)
are minimally impacted by food [13, 14].

An intravenous (IV) formulation of
posaconazole was developed to maximize the
bioavailability of posaconazole in patients at
high risk who may not be able to take medicine
orally. A multicenter (34 sites), worldwide phase
1b/3 study evaluated the PK and safety of IV
posaconazole when given as antifungal pro-
phylaxis to participants at high risk for IFI
[15, 16]. To support registration of the IV for-
mulation in China, we characterized the PK and
safety profile of the IV formulation of
posaconazole in Asian participants with AML or
MDS at risk for IFI.

METHODS

Study Design

This open-label, single-arm phase 1b study was
conducted at seven sites in China (Merck protocol
5592-120; ClinicalTrials.gov, NCT03336502). All
procedures performed in studies involving
human participants were in accordance with the
ethical standards of the institutional and/or
national research committee, and with the 1964
Helsinki Declaration and its later amendments or
comparable ethical standards. Informed consent
was obtained from all individual participants
included in the study. The protocol was reviewed
and approved by independent ethics committees
at all participating study centers (Supplemental
Table 1).

Participants included Asian males and
females aged C 18 to B 70 years with body
mass index of C 15 to B 30 kg/m2 at screening.
Females of childbearing potential were required
to use two medically accepted forms of contra-
ception throughout the study treatment period.
Participants had a central line or a peripherally
inserted central venous catheter already in place
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as standard of care for underlying disease, and
were anticipated to develop (within 3–5 days) or
had developed severe prolonged neutropenia
(absolute neutrophil count\500 cells/mm3)
after receiving intensive induction or reinduc-
tion chemotherapy as a result of a new diag-
nosis or a first relapse of AML or after receiving
myelosuppressive induction therapy for MDS in
transformation to AML, other than chronic
myelogenous leukemia in blast crisis. Partici-
pants were excluded if they had received sys-
temic 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 were history of type 1 hypersensitivity
or idiosyncratic reactions to azoles, moderate or
severe liver dysfunction (defined as aspartate
aminotransferase or alanine aminotransferase
levels[3 9 upper limit of normal and total
bilirubin levels[2 9 upper limit of normal),
active hepatitis, cirrhosis, hepatocellular carci-
noma, or other viral hepatic disease, prolonged
QTc interval ([500 ms) by electrocardiography,
Eastern Cooperative Oncology Group perfor-
mance status[2 before induction chemother-
apy for underlying disease, creatinine clearance
(measured or calculated)\50 mL/min based on
the Cockcroft–Gault equation, and known or
suspected Gilbert’s syndrome.

Treatment

Participants received posaconazole IV 300 mg
twice on day 1 (12 h apart), posaconazole IV
300 mg once daily on days 2–10, and
posaconazole IV 300 mg once daily or 200 mg
oral suspension 3 times daily for up to 18 days
for a maximum of 28 days. For posaconazole IV
administration, the dose was administered
through a central line for approximately 90 min
at the same time each day after day 1.
Posaconazole oral suspension was administered
with food or immediately (within 20 min) after
eating under physician guidance based on local
labeling. High-fat meals were recommended, if
applicable, because previous studies showed
that exposure to posaconazole oral suspension
after a single dose was increased by approxi-
mately fourfold if it was taken with a high-fat
meal rather than in a fasted state [8, 9].

Pharmacokinetics

There were two PK sampling groups: intensive
and sparse. Participants were enrolled sequen-
tially. The first 30 participants enrolled were
allotted to the intensive PK group. The
remaining 40 participants were placed in the
sparse PK group. Most PK parameters were

Table 1 Baseline characteristics

Characteristics Intensive PK sampling group
n5 30

Sparse PK sampling group
n5 40

Total population
n5 70

Age, years, median (range) 38.0 (19–63) 46.5 (20–68) 42.0 (19–68)

Sex, n (%)

Male 16 (53.3) 20 (50.0) 36 (51.4)

Female 14 (46.7) 20 (50.0) 34 (48.6)

Weight, kg, median (range) 59.5 (43–80) 62.5 (43–84) 60.6 (43–84)

BMI, kg/m2, median (range) 21.5 (18–30) 22.9 (16–30) 22.6 (16–30)

Disease state, n (%)

Acute myelogenous leukemia 30 (100.0) 40 (100.0) 70 (100.0)

BMI body mass index, PK pharmacokinetics
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assessed from the plasma samples taken from
the intensive PK group. The sparse PK group was
included to constitute an adequate safety data-
base for the formulation being studied, and the
single PK parameter assessed (Cmin) was col-
lected to confirm that posaconazole was at
steady state. Sparse trough PK sampling was
collected for all participants on days 3, 6, 10, 15,
22, and 28/end of treatment. In the intensive
group, sampling was also performed over 24 h
on day 10. The 24-h sampling time points
included pre-dose, 1 h after start of infusion,
immediately before the end of infusion,
approximately 15 min after the end of infusion,
and approximately 4, 8, 12, and 24 h after start
of infusion. Primary end points were steady-
state average concentration (Cavg,ss) and per-
centage of participants with Cavg,ss C 500 ng/mL,
based on previous exposure–response analyses
and the observation that 500 ng/mL is the
minimal inhibitory concentration required to
inhibit the growth of 90% of organisms for
most clinically relevant Aspergillus species
[15, 17, 18]. Plasma concentrations and actual
elapsed plasma sampling times relative to the
time of dose were used to determine PK
parameters for each treatment in each partici-
pant. Cavg,ss was defined as the area under the
curve from time zero to 24 h (AUC0–24 h)
divided by the dosing interval (24 h), and CL
was calculated as AUC divided by dose for the
intensive sampling subgroup. Other PK param-
eters, such as maximum concentration (Cmax),
time to Cmax (Tmax), and AUC0–24 h, were
determined for the intensive sampling sub-
group. Minimum concentration (Cmin) was cal-
culated for both sampling groups.

Safety and Efficacy

Safety was regularly assessed up to 30 days after
the end of treatment. Clinical signs and symp-
toms of IFI were monitored for efficacy using
possible, probable, or proven IFI criteria per
European Organization for Research and Treat-
ment of Cancer Mycoses Study Group (EORTC/
MSG) 2008 criteria [19]. Survival was assessed
from day 60 to day 70.

Statistical Analysis

PK parameters were derived using Phoenix
WinNonlin Professional v.6.3 (Certara, Prince-
ton, NJ, USA). AUC was calculated using the
linear trapezoidal method for ascending con-
centrations and the log trapezoidal method for
descending concentrations up to the last
quantifiable plasma concentration (AUC0–last)
or up to 24 h (AUC0–24 h). Descriptive statistics
were generated for population demographics
and safety. The safety population included all
participants who received C 1 dose of the
posaconazole IV solution. The per protocol
population included participants who complied
with the study protocol, including exposure to
treatment, availability of measurements, and
absence of major protocol deviations. The PK
population included all participants who met
inclusion/exclusion criteria, complied with all
protocol procedures, had no important protocol
violations, and adhered to dosing and PK regi-
mens through the day 10 steady-state
evaluation.

78 Screened

70 Enrolled

Intensive PK 
group
n = 30

Completed
n = 26 

Discontinued 
n = 4
• Deaths, n = 1
• Other, n = 3a

Completed
n = 31 

Discontinued

Did not meet 
inclusion criteria

n = 8

 
n = 9 
• Deaths, n = 2
• Other, n = 6b

• Physician  
decision, n = 1

Sparse PK
group
n = 40

Fig. 1 Disposition of participants (all subjects as treated).
aDiscontinued due to prohibited medications (n = 1) and
adverse events (renal impairment and pyrexia; n = 1 each).
bDiscontinued due to prohibited medications (n = 1) and
adverse events (diarrhea, angina pectoris/diarrhea, embo-
lism, ventricular tachycardia, and cardiac failure/respira-
tory failure; n = 1 each). PK pharmacokinetics
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RESULTS

Between December 14, 2017, and November 23,
2018, 78 Asian participants were screened, of
whom 8 did not meet the inclusion criteria of
the study. Of the 70 enrolled in the study (36
males, 34 females), 30 were in the intensive PK
sampling arm and 40 were in the sparse PK
sampling arm (all subjects as treated). Fifty-

seven participants (81.4%) completed the study,
and 13 participants (18.6%) discontinued
(Fig. 1). Among the discontinuations, three
(4.3%) were due to death, one (1.4%) was due to
physician decision, and nine (12.9%) were due
to other reasons, including adverse events (AEs;
discussed in detail in the safety and efficacy
section). Baseline demographic characteristics
were comparable between the intensive PK
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30 30 30 28 26 11 0 0
40 40 38 35 27 10 6 2
70 70 68 63 53 21 6 2

A

B

Fig. 2 Distribution of treatment duration. Interval from
beginning to end of treatment (all subjects as treated).
A Participants who received posaconazole IV 300 mg plus
posaconazole oral suspension 200 mg 3 times daily.
B Participants who only received posaconazole IV

300 mg. The number of participants is noted below the
time point on the x-axis. IV intravenous, PK
pharmacokinetics
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sampling and sparse PK sampling subgroups.
Although participants with MDS were eligible
for enrollment, all 70 participants had AML as
the primary diagnosis at study entry. Detailed
demographic data are presented in Table 1.

Fifty-eight participants (82.9%) completed
10 days of posaconazole IV treatment and 13
participants (18.6%) received 28 days of

posaconazole IV solution/oral suspension
treatment (Fig. 2). The mean duration of
posaconazole therapy was 17.9 days. The mean
duration of posaconazole IV treatment was
12.4 days.

On day 10, all 27 participants in the inten-
sive PK sampling group who underwent C
10 days of treatment had Cavg,ss C 500 ng/mL:
11 of 27 participants (40.7%) had Cavg,ss

between 500 ng/mL and 2500 ng/mL, nine of 27
participants (33.3%) had Cavg,ss between
2500 ng/mL and 3650 ng/mL, and seven of 27
participants (25.9%) had Cavg,ss[3650 ng/mL.
In the intensive PK sampling group, the arith-
metic mean [coefficient of variation (%CV)] of
Cavg,ss was 2986 ng/mL (36.0%), with Cavg,ss

ranging from 1409 to 5930 ng/mL (Fig. 3).
Summary statistics for posaconazole PK param-
eters on day 10 in the intensive PK sampling
subgroup are shown in Table 2.

Pre-dose Cmin in the intensive PK and the
sparse PK groups were generally comparable
(Fig. 4). Based on visual inspection of the graph,
steady-state appeared to be achieved before day
10 in both subgroups. All participants had
Cmin C 500 ng/mL by day 10. On day 10, the
arithmetic mean (%CV) and range of Cmin were
2474 ng/mL (50.4%) and 812–5400 ng/mL,
respectively, in the intensive PK group, and
2466 ng/mL (42.4%) and 972–4470 ng/mL,
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Fig. 3 Arithmetic mean (± SD) plasma concentration
(ng/mL) versus time profiles of posaconazole on day 10 in
Asian participants receiving administration of posacona-
zole IV 300 mg twice daily on day 1 and then posaconazole
IV 300 mg once daily until at least day 10 in the intensive
PK sampling subgroup (n = 27; inset semi-log). IV
intravenous, PK pharmacokinetics, SD stable disease

Table 2 Arithmetic mean (%CV) summary of posaconazole plasma PK parameters on day 10 in Asian participants
administered posaconazole IV 300 mg twice daily on day 1 followed by posaconazole IV 300 mg once daily until at least day
10 (all PK-evaluable participants; intensive PK sampling subgroup; n = 27)

Cavg,ss (ng/mL) AUC0-24 h

(h 3 ng/mL)
Cmax (ng/mL) Cmin (ng/mL) Tmax (h) CL (mL/h)

Mean 2986 71,671 4612 2311 1.7 4768

%CV 36.0 36.0 26.5 48.4 13.9 37.9

Median 3011.3 72,270.9 4670.0 2150.0 1.7 4151.1

Range 1409.2–5530.4 33,820.5–132,730.2 2500.0–8480.0 812.0–4800.0 1.0–1.9 2260.2–8870.4

Geometric mean 2801.3 67,231.3 4465.8 2057.1 1.6 4462.2

AUC0-24h area under the curve from time zero to 24 h, Cavg,ss steady state average concentration, CL clearance, Cmax

maximum concentration, Cmin minimum concentration, IV intravenous, %CV coefficient of variation, PK pharmacoki-
netics, Tmax time to maximum concentration
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respectively, in the sparse PK group. Variability
in Cmin after day 10 in both subgroups was high
because of the much smaller sample size and
must be interpreted with caution.

A comparison of posaconazole Cmin in par-
ticipants who remained on posaconazole IV
300 mg once daily versus that for participants
who switched to posaconazole 200 mg oral
suspension 3 times daily is shown in Fig. 5. End-
of-treatment Cmin in participants who remained
on IV treatment overlapped, but was higher
overall than in participants who switched to
oral suspension.

Two participants (3%) were classified as
having a possible IFI per EORTC/MSG 2008
criteria [19] during the study period. The
posaconazole Cmin of each participant
was[500 ng/mL at 1210 ng/mL and 2790 ng/mL.
One participant was a 22-year-old male with
AML (primary diagnosis). He received
posaconazole IV solution from day 1 to day 19.
The result of galactomannan testing from day 2
was negative. On day 19, he was thought to
have a possible IFI by computed tomography
(CT), which showed bilateral pulmonary

infection and bilateral pleura thickened. A rou-
tine blood examination taken on day 19
showed the following: white blood cell count,
5.75 9 109/L; hemoglobin level, 88 g/L; platelet
count, 18 9 109/L; and absolute neutrophil
count, 4.17 9 109/L. He was removed from
study treatment after day 19 and received
voriconazole as antifungal treatment. The sec-
ond participant was a 63-year-old male with
AML (primary diagnosis). He received IV
posaconazole from day 1 to day 19. On day 19,
he was thought to have a possible IFI by CT,
which showed bilateral pulmonary infection
and bilateral pleura thickened. The result of
galactomannan testing from day 21 was nega-
tive. A routine blood examination showed the
following: white blood cell count, 3.33 9 109/L;
hemoglobin level, 85 g/L; platelet count,
27 9 109/L; and absolute neutrophil count,
0.78 9 109/L. He was removed from study
treatment after day 19 and was treated with
antifungal therapy with voriconazole and
antibacterial therapy with moxifloxacin
hydrochloride. On day 23, he left the hospital
with a discharge diagnosis of AML (M5b),
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periproctitis, lung infection, and hypoalbu-
minemia. Both participants recovered, and
neither was classified as having a probable or
proven IFI.

All participants (100%) experienced C 1 AE,
and 41 participants (58.6%) experienced C 1
drug-related AE (Table 3). Common drug-re-
lated AEs (reported in C 5% participants) inclu-
ded hypokalemia (24.3%); increased blood
bilirubin level (15.7%); increased alanine
aminotransferase level, pyrexia, and nausea
(12.9% each); vomiting (10.0%); constipation
and rash (8.6% each); and increased aspartate
aminotransferase level and diarrhea (7.1%
each). Serious AEs were reported in 15 partici-
pants (21.4%), and only one event was judged
as related to the study drug (grade 4 hypokale-
mia). The participant with the serious AE con-
sidered related to study drug was the 63-year-

Table 3 Drug-related adverse events

Adverse event n (%) Total n5 70

Hypokalemia 17 (24.3)

Increased blood bilirubin level 11 (15.7)

Increased alanine aminotransferase level 9 (12.9)

Nausea 9 (12.9)

Pyrexia 9 (12.9)

Vomiting 7 (10.0)

Constipation 6 (8.6)

Rash 6 (8.6)

Diarrhea 5 (7.1)

Increased aspartate aminotransferase level 5 (7.1)

Hyperglycemia 3 (4.3)

Hypoalbuminemia 3 (4.3)

Increased weight 3 (4.3)

Decreased appetite 2 (2.9)

Hypocalcemia 2 (2.9)

Hypophosphatemia 2 (2.9)

Increased transaminases 2 (2.9)

Poor quality sleep 2 (2.9)

Abdominal distension 1 (1.4)

Abdominal pain 1 (1.4)

Abnormal hepatic function 1 (1.4)

Allergic dermatitis 1 (1.4)

Angina pectoris 1 (1.4)

Asthenia 1 (1.4)

Chest discomfort 1 (1.4)

Chest pain 1 (1.4)

Cough 1 (1.4)

Dermatitis 1 (1.4)

Dyskinesia 1 (1.4)

Eye pain 1 (1.4)

Hypertension 1 (1.4)

Infected dermatitis 1 (1.4)

Table 3 continued

Adverse event n (%) Total
n5 70

Increased lacrimation 1 (1.4)

Increased brain natriuretic peptide 1 (1.4)

Increased gamma-glutamyl transferase

level

1 (1.4)

Oropharyngeal pain 1 (1.4)

Palpitations 1 (1.4)

Paresthesia 1 (1.4)

Peripheral edema 1 (1.4)

Photophobia 1 (1.4)

Proteinuria 1 (1.4)

Pruritus 1 (1.4)

Renal impairment 1 (1.4)

Sinus tachycardia 1 (1.4)

Sense of oppression 1 (1.4)

Upper abdominal pain 1 (1.4)

Ventricular tachycardia 1 (1.4)

Visual hallucination 1 (1.4)
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old male discontinued from the study because
of a possible IFI.

Study drug discontinuations because of drug-
related AEs were reported for three of 70 par-
ticipants (4.3%) and consisted of one grade 1
renal impairment, one grade 1 diarrhea and 2
angina pectoris (same participant), and one
grade 3 ventricular tachycardia. All drug-related
AEs resolved on discontinuation of the study
drug. The renal impairment occurred in a
50-year-old female with AML and no relevant
medical history who received posaconazole IV
solution from day 1 to day 3; study medication
was permanently discontinued because of this
event. The diarrhea and angina pectoris AEs
occurred in a 48-year-old female with AML and
a relevant medical history of chest discomfort
and abdominal discomfort. The study medica-
tion was permanently discontinued because of
these events, and the participant was treated
with vancomycin, potassium chloride, sodium
glucuronic acid, calcium gluconate, montmo-
rillonite powder, Bifidobacterium/Lactobacillus/
Enterococcus triple probiotic, and dexametha-
sone. The third participant with an AE consid-
ered to be related to the study drug was a
61-year-old female with AML and a relevant
medical history of hypertension who received
posaconazole IV solution on days 1 and 2 and
was diagnosed with grade 3 ventricular tachy-
cardia on day 2. The study medication was
permanently discontinued because of the event.
The participant was treated with nifedipine,
telmisartan, metoprolol, and amiodarone. All
drug-related AEs resolved after posaconazole
discontinuation.

Six participants died, three during study
treatment and the safety follow-up period
(within 30 days after the end of treatment) and
three after the end of the safety follow-up per-
iod. All deaths were judged unlikely to be rela-
ted to the study drug. Causes of death during
study treatment and the safety follow-up period
were pulmonary hypertension in a 64-year-old
female with AML who received posaconazole IV
on days 1–10 and posaconazole oral suspension
on days 11–15, experienced a serious AE of
pulmonary hypertension on day 15, and died
on day 16; cardiac failure in a 61-year-old male
with AML who received posaconazole IV on

days 1–9, experienced a serious AE of cardiac
failure [electrocardiography showed atrial flut-
ter and brain natriuretic peptide level elevation
at 1454 pg/mL (normal range 0–100.0 pg/mL)]
on day 8, and died on day 9; and cerebral
hemorrhage in a 39-year-old female with AML
who received posaconazole IV on days 1–10 and
posaconazole oral solution on days 11–28 and
experienced a serious AE of cerebral hemor-
rhage on day 50 and died the same day. Causes
of death after the end of the safety follow-up
period were acute myocardial infarction in a
58-year-old male with AML who received
posaconazole IV solution on days 1–17, dis-
continued study treatment at the investigator’s
discretion on day 17 because of recovered neu-
trophil count (2.97 9 109/L), and died of acute
myocardial infarction on day 61; intracranial
hemorrhage in a 48-year-old male with AML
who received posaconazole IV solution on days
1–8, experienced serious AEs of grade 4 heart
failure and grade 4 respiratory failure on day 9,
was permanently discontinued from the study
drug on the same day, and died of intracranial
hemorrhage on day 43; and a serious lung
infection on day 2 in a 63-year-old female who
received posaconazole IV solution on days 1–21
and posaconazole oral suspension on days
22–28. After completing the study treatment,
she received non-study medication of
posaconazole oral suspension from days 28–34
and from days 50–63. CT on day 61 indicated a
fungal infection. Posaconazole oral suspension
was stopped on day 63 and the participant
received micafungin sodium as treatment for
the fungal infection. On day 97, she died of the
lung infection. Because this participant was
under follow-up for the serious AE lung infec-
tion reported on day 2, and although she died
after the survival assessment on days 60–70, the
death is reported here for completeness.

DISCUSSION

In this analysis of the posaconazole IV formu-
lation in Asian participants at high risk for IFI,
all evaluable study participants had
Cavg,ss C 500 ng/mL. This exposure has been
associated with efficacy established for
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supporting global registration of posaconazole
for IV administration [15]. An IV formulation of
posaconazole expands treatment options for
patients with IFI who may not be able to take or
absorb the medication appropriately while
experiencing mucositis, diarrhea, or nausea
[12, 20]. The arithmetic Cmin of posaconazole
on day 10 in the Asian participants was
2311 ng/mL, whereas it was 1297 ng/mL in 56
participants of the PK-evaluable population in
the global registration study [15]. In addition,
posaconazole exposures were increased
by\50% after a single IV dose of posaconazole
300 mg in healthy Asian participants. Cmin was
4130 ng/mL in healthy Asian participants [21]
compared with 2840 ng/mL in healthy Western
participants [22]. Although the dose-limiting
toxicity of posaconazole in humans has not
been observed to date, the upper end of target
exposure is usually limited to B 2500 ng/mL
based on previous studies of oral prophylaxis
and on the therapy for refractory IFI that
characterized safety for the initial approval of
posaconazole oral suspension [17, 23];
the upper end of target exposure is set at
3750 ng/mL by the European Medicines Agency
[24].

Safety was similar to that observed with the
suspension [25], the IV formulation [15], and
the oral tablet registration study in Asian par-
ticipants [13]. However, the AE profile of
posaconazole IV solution in Asian participants
had some differences from those observed in
Western populations. In particular, the inci-
dence of liver function abnormalities appears to
be higher in Asian participants compared with
the Western (global) population, whereas the
incidences of diarrhea, pyrexia, and nausea are
lower [15]. These differences in the AE profile
were also seen with the tablet formulation in
Asian participants [13].

The two participants who were classified as
developing possible IFIs based on EORTC/MSG
criteria for classification of IFIs [19] had Cmin

values[500 ng/mL at the time of diagnosis,
although these data are too limited to infer any
definitive conclusions and the study was not
designed to assess efficacy. IFI rates for
posaconazole prophylaxis in previous studies
have ranged from 2% to 3% [13, 23, 26].

Limitations to this study include the lack of
enrollment of participants with MDS, although
IV posaconazole has previously been shown to
have similar PK in non-Asian participants with
hematologic malignancies [15], and the limita-
tion of enrollment to ethnic Chinese to support
registration of the IV posaconazole formulation
in China.

CONCLUSION

In conclusion, the PK characteristics of the
posaconazole IV formulation in Asian patients
with hematologic malignancies are consistent
with those reported in earlier studies in Western
populations, providing an efficacious and well-
tolerated prophylactic antifungal treatment
option. The posaconazole IV formulation pro-
vides a needed treatment option for Asian
patients at risk for IFI who are unable to tolerate
oral therapy.
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