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Abstract
Background and Objective  AZD5718, a 5-lipoxygenase-activating protein (FLAP) inhibitor, is in clinical development for 
treatment of coronary artery disease (CAD) and chronic kidney disease (CKD). This study evaluated AZD5718 pharma-
cokinetics, pharmacodynamics, and tolerability in healthy male Japanese subjects.
Methods  Four cohorts of eight Japanese subjects were randomized to receive oral doses of AZD5718 (60, 180, 360, and 
600 mg) or matching placebo administered as a single dose on Day 1 and as once-daily doses from Day 3 to Day 10 in fasted 
conditions. Pharmacokinetic, pharmacodynamic, and safety data were collected.
Results  The pharmacokinetics characteristics of AZD5718 in Japanese male subjects were similar to those reported in a 
previous study, and the pharmacokinetics were characterized as rapid absorption with median time to reach maximum con-
centration (Tmax) of 1–2 h Creatine-normalized urine maximum concentration (Cmax) with mean half-lives ranging from 8 to 
21 h, and supra-proportional increase in exposure over the 60–600 mg dose range evaluated. Also, an increase in steady-state 
area under the concentration-time curve (AUC) compared to the first dose was observed. After both single and multiple doses 
of AZD5718, a clear dose/concentration-effect relationship was shown for urinary leukotriene E4 (LTE4) versus AZD5718 
exposure with > 80 % inhibition at plasma concentrations in the lower nM range. No clinically relevant safety and toler-
ability findings were observed.
Conclusions  The observed pharmacokinetics and pharmacodynamics were similar to reported data for non-Japanese healthy 
subjects, which support further evaluation of AZD5718 at similar doses/exposures in Japanese and non-Japanese subjects 
for future evaluation in patients with CAD and CKD.
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Key Points 

AZD5718 was well tolerated in healthy Japanese sub-
jects.

The pharmacokinetics and pharmacodynamics in healthy 
Japanese subjects were similar to those reported in non-
Japanese healthy subjects.

The study results support the development of similar 
doses of AZD5718 in Japanese and non-Japanese coro-
nary artery disease and chronic kidney disease patients.
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1  Introduction

Five-lipoxygenase (5-LO)-activating protein (FLAP) is 
critical for the production of inflammatory and vasoactive 
leukotrienes by the 5-LO pathway and has been genetically 
associated with an increased risk of myocardial infarction 
[1]. It is hypothesized that inhibition of FLAP activity 
will reduce mortality, morbidity, and cardiovascular hos-
pitalization in cardiovascular disease (CAD) patients by 
attenuation of proinflammatory and vasoactive leukotriene 
production in the coronary circulation. Leukotrienes have 
also been implicated in the etiology of chronic kidney dis-
ease (CKD) both through pro-inflammatory leukotriene B4 
(LTB4) and through vascular mechanisms (leukotriene C4 
(LTC4)/leukotriene D4 (LTD4)) [2, 3]. Inflammation has 
been recognized as a key component of diabetic nephropa-
thy, and increased expression of the 5-LO and FLAP genes 
in the tubulointerstitial compartment in subjects with 
CKD has been observed, indicating the potential for an 
increased inflammatory leukotriene drive [4].

AZD5718 is a potent and selective inhibitor of leukot-
riene production. It binds reversibly and with high affinity 
to cell membranes expressing FLAP in vitro and potently 
suppresses leukotriene production in human whole blood 
[5]. Several FLAP inhibitors have previously been evalu-
ated in the clinic and shown to inhibit LTB4 production in 
blood stimulated ex vivo and to suppress LTE4 levels in 
urine [6–8]. However, none of these earlier compounds 
progressed to become developed drugs for diverse reasons 
including too low potency, lack of efficacy in the clini-
cal indication evaluated, and/or tolerability and toxicity 
issues [9]. To our knowledge, AZD5718 is the only FLAP 
inhibitor currently in clinical development; it is the second 
FLAP inhibitor intended to be developed for treatment of 
patients with CAD and the first for treatment of patients 
with CKD.

The safety, tolerability, and pharmacokinetics of 
AZD5718 have been evaluated in a single- and multiple-
ascending dose (SMAD) study in fasting and fed healthy 
volunteers [10]. Also, a study evaluating the relative bioa-
vailability of different tablet formulations as well as poten-
tial drug interaction with rosuvastatin has been reported 
[11]. In the SMAD study, AZD5718 was well tolerated. 
No clinically meaningful differences for changes over time 
in clinical laboratory tests, vital signs, or electrocardio-
grams (ECGs) were observed between healthy volunteers 
who received AZD5718 and those who received placebo. 
Following suspension administration of AZD5718, the 
compound was rapidly absorbed and maximum plasma 
concentration (Cmax) was generally reached within 1–2 h. 
Administration of 180 mg AZD5718 together with food 

reduced the total exposure (AUC) and Cmax. In addition, 
time to reach Cmax (Tmax) was longer when dosed together 
with food but the concentration at the end of the dosing 
interval at steady-state (Ctrough) values were similar when 
dosed in the fed state compared to dosing in the fasted 
state. In the dose range evaluated, a more than dose-pro-
portional increase in both AUC and Cmax was observed, 
whereas Ctrough appeared to increase in a dose-proportional 
manner. In agreement with the terminal half-life of 10 h, 
steady-state levels were achieved after 2–3 days after once-
daily dosing. The study evaluating different tablet formula-
tions reported AZD5718 oral suspension and immediate‐
release tablets had different pharmacokinetic profiles but 
were predicted in pharmacodynamic models to have the 
same inhibitory effects on the production of leukotriene B4 
(LTB4) in blood [11]. Also, coadministration of AZD5718 
with rosuvastatin had no clinically relevant effect on the 
pharmacokinetic profiles of either drug [11].

In early drug development it is important that differ-
ences in response in pharmacokinetics, pharmacodynam-
ics, or safety associated with ethnic origin are identified 
in order to guide future studies. Based on the AZD5718 
compound characteristics including pharmacokinetic prop-
erties and mechanism of action, no or minor ethnic differ-
ences were anticipated, but this needed to be proven. Thus, 
the objectives of this study were to evaluate the safety, 
tolerability, pharmacokinetics, and pharmacodynamics of 
AZD5718 in healthy Japanese subjects and to compare the 
results with a similar study in healthy non-Japanese sub-
jects in order to guide the clinical development program 
of AZD5718 in CAD or CKD patients of Japanese origin.

2 � Patients and Methods

2.1 � Study Design

This study was a multiple-ascending study (MAD) in healthy 
male Japanese subjects performed at a single study center 
(NCT03400488) conducted between 15 January 2018 and 
12 June 2018. The study was of a randomized, single-blind, 
placebo-controlled, MAD sequential group design with no 
sentinel dosing schedule applied. A total of four cohorts 
were included and within each six subjects were dosed with 
AZD5718 suspension and two subjects were dosed with pla-
cebo suspension. The design was similar to that reported in the 
study in non-Japanese healthy subjects, which evaluated the 
same doses as explored in the current study [10]. However, in 
this study the first dose was followed for 48 h before repeated 
dosing was initiated on Day 3 and continued until Day 10.
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2.2 � Clinical Safety

The tolerability and safety assessments involved evalua-
tion of vital signs, ECG, telemetry, routine clinical labo-
ratory examinations, and adverse events (AEs). An AE is 
the development of an undesirable medical condition or the 
deterioration of a pre-existing medical condition following 
or during exposure to a pharmaceutical product, whether or 
not considered causally related to the product. An undesir-
able medical condition can be symptoms (e.g., nausea, chest 
pain), signs (e.g., tachycardia, enlarged liver), or the abnor-
mal results of an investigation (e.g., laboratory findings, 
electrocardiogram). In clinical studies an AE can include 
an undesirable medical condition occurring at any time after 
the subject has signed informed consent, including run-in 
or washout periods, even if no specific treatment has been 
administered. The term AE is used generally to include any 
AE whether serious or nonserious. The following intensity 
ratings were used: mild (awareness of sign or symptom, but 
easily tolerated); moderate (discomfort sufficient to cause 
interference with normal activities); severe (incapacitating, 
with inability to perform normal activities).

A serious AE is an AE occurring during any study phase 
(i.e., run-in, treatment, washout, follow-up) that fulfills one 
or more of the following criteria: results in death; is imme-
diately life-threatening; requires in-patient hospitalization or 
prolongation of existing hospitalization; results in persistent 
or significant disability or incapacity or substantial disrup-
tion of the ability to conduct normal life functions; is a con-
genital abnormality or birth defect; is an important medical 
event that may jeopardize the subject or may require medical 
intervention to prevent one of the outcomes listed above.

Safety assessments were taken before and at scheduled 
times after dosing as well as at the follow-up visit 7–10 days 
post final dose administration. Safety and pharmacokinetic/
pharmacodynamic data were analyzed at safety review com-
mittee meetings before proceeding to the subsequent dose 
levels.

2.3 � Doses and Dosing

The dose levels administered in this study were the same as 
those administered to healthy non-Japanese subjects in an 
earlier single-ascending dose (SAD)/MAD study [10]. In 
that study, all the doses were observed to be safe and well 
tolerated. The starting dose was 60 mg AZD5718 and the 
subsequent dose steps were 180 mg, 360 mg, and 600 mg. 
An amorphous suspension, identical to the formulation eval-
uated in the non-Japanese study in healthy subjects [10], was 
used in the present study. Before frequent pharmacokinetic 
sampling (after the first and the last dose on Day 10) subjects 
fasted for 10 h overnight before the morning dose. Up to 150 
mL of water was allowed up to 1 h prior to each morning 

dose and could be resumed 1 h after dosing. A meal was 
served 4 h after the morning dose. On other days during 
the repeated dosing phase of the study, subjects fasted for 
10 h overnight prior to the morning dose and breakfast was 
delayed until 2 h after dosing.

2.4 � Pharmacokinetic and Pharmacodynamic 
Assessments

2.4.1 � Blood and Urine Sampling for Quantification 
of AZD5718

Blood and urine samples for quantification of AZD5718 
were collected and analyzed using the validated methods as 
described in Ericsson et al. [10]. Samples below the lower 
limit of quantification were reported as “below the lower 
limit of quantification.” The methods demonstrated accept-
able precision, accuracy, and selectivity for AZD5718 in the 
appropriate matrices [10], and the recoveries of AZD5718 
in both plasma and urine were sufficient and reproducible 
across all the validated concentration ranges. The results 
from the in-study quality control (QC) samples and calibra-
tion standards were evaluated, and it was concluded that 
both methods performed acceptably for this study. The inter-
run accuracy for the study QC samples ranged from 94.0 
to 110.0% and the inter-run precision was less than 5.9%. 
In addition, incurred sample reproducibility (ISR) analy-
ses were performed during the study. For determination of 
AZD5718 in plasma, 78 of the 78 samples (100%) tested 
were within 20% of the mean of the two values. For determi-
nation of AZD5718 in urine, 21 of the 24 samples (87.5%) 
tested were within 20% of the mean of the two values. Both 
assessments were well within the acceptance criteria. All 
study samples were analyzed within the validated stability 
period.

2.4.2 � LTE4 Quantification in Urine

Creatine-normalized urine LTE4 levels were quantified as 
described in Ericsson et al. [10]. Samples were collected on 
Day 1 and Day 10 as spot samples pre-dose and pooled 0–3, 
3–6, 6–9, and 9–12 h in urine, spot samples at 24 and 36 h 
post-dose, and on Day 3 to Day 9 only spot samples pre-dose 
were collected.

2.4.3 � Pharmacokinetic Analysis

Two milliliters of blood were collected into tubes contain-
ing K2-EDTA as anticoagulant for each time point [10] for 
pharmacokinetic analyses before all doses and at 0.5, 1, 2, 
3, 4, 6, 8, 10, 12, 16, 24, 30, 36, and 48 h after the first and 
final dose. Urine samples were collected on Day 10 (before 
and 0–3, 3–6, 6–12, and 12–24 h after dosing). Plasma 
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pharmacokinetic outcomes included the observed maximum 
concentration (Cmax), time to Cmax (Tmax), half-life associated 
with the terminal slope (λz) of a semilogarithmic concentra-
tion-time curve (t1/2λz), area under the concentration-time 
curve extrapolated to infinity (AUC​∞) and within the dosing 
period (AUC​τ), apparent clearance (CL/F), and renal clear-
ance (CLR). Actual blood sampling times were used in all 
analyses and plasma concentration-time data were analyzed 
by non-compartmental analysis with Phoenix WinNonlin 
version 6.4 (Pharsight Corp., Mountain View, CA, USA). 
The pharmacokinetic analysis set included all participants 
in the safety set with calculable pharmacokinetic data for at 
least two treatment periods and without protocol deviations 
that might have affected pharmacokinetic data. The AUC 
was calculated using the log-linear trapezoidal approach.

2.5 � Statistical Analysis

2.5.1 � Sample Size and Pharmacokinetic Parameter Analysis

The sample size was chosen to obtain reasonable evidence 
of safety and tolerability without exposing undue numbers 
of healthy subjects to the compound at this stage of clini-
cal drug development. Previous experience from similar 
studies has shown that the sample size used was reasonable 
to accomplish the objectives of this study [12]. The power 
model denoted as y = � × Dose� was used to assess dose 
proportionality for pharmacokinetic parameters for Day 1 
and Day 10 separately. The estimates for the slope were 
obtained via least squares regression of the log-transformed 
pharmacokinetic parameters versus log-transformed dose 
(Eq. 1):

where y refers to the pharmacokinetic parameter.
Time dependency on the pharmacokinetics was evaluated 

by comparing AUC​τ on Day 10 with total AUC of Day 1. 

(1)log(y) = � + � × log(Dose),

Time dependency for each dose level was assessed in a linear 
mixed effects model with subject as random effect and dose 
level, day, and interaction dose-by-day as fixed effects. All 
pharmacokinetic parameters were log transformed in order 
to obtain the geometric mean ratios and the corresponding 
90% confidence intervals.

2.5.2 � Comparison of Pharmacokinetics

In order to compare Japanese pharmacokinetic characteris-
tics to non-Japanese subjects the results of a Phase I, rand-
omized, single-blind, placebo-controlled study [10] focusing 
on the MAD part were used. Log-transformed pharmacoki-
netic parameters (Cmax and AUC​τ) of both studies were ana-
lyzed using a least square regression with race as fixed effect 
for each dose level.

3 � Results

3.1 � Subjects

A total of 32 healthy male Japanese subjects between the 
ages of 21 and 49 years were included in this study. Every 
randomized subject completed the study, and none withdrew 
from the study. Mean age (± SD) of the Japanese subjects in 
this study was 32.7 ± 6.3 years and weight (± SD) was 65.8 
± 6.4 kg. All subjects were found to be in good health based 
on the results of medical history, physical examination, clini-
cal laboratory evaluations, and ECG obtained up to 28 days 
prior to initial study drug administration. Demographics and 
subject characteristics are summarized in Table 1.

3.2 � Safety and Tolerability

No serious AEs were observed. There were a total of 19 
AEs, all of which were reported to be of mild intensity. 
Out of these AEs, seven were associated with five subjects 

Table 1   Summary of the demographics and characteristics of Japanese male subjects included in this study, n = 6 per dose level and n = 8 for 
placebo

Values are given as mean (SD) for continuous variables and as total numbers (%) for categorical variables
BMI body mass index, LTE4 leukotriene E4

Variable/category Placebo AZD5718 60 mg AZD5718
 180 mg

AZD5718 360 mg AZD5718 600 mg Total
AZD5718

All subjects

Age (years) 34.1 (7.3) 32.2 (5.9) 29.8 (6.5) 31.8 (6.9) 35.2 (5.3) 32.2 (6.1) 32.7 (6.3)
Height (cm) 173.0 (4.9) 168.7 (6.7) 166.7 (7.2) 171.7 (6.0) 172.3 (5.8) 169.8 (6.5) 170.6 (6.2)
Body weight (kg) 68.9 (8.3) 65.0 (5.3) 61.5 (4.5) 66.4 (6.6) 66.4 (4.8) 64.8 (5.4) 65.8 (6.4)
BMI (kg/m2) 23.0 (2.5) 22.8 (1.2) 22.2 (1.3) 22.6 (3.1) 22.4 (1.9) 22.5 (1.9) 22.6 (2.0)
LTE4 in urine (pmol/

mmol creatinine)
27.4 (10.7) 18.6 (6.5) 24.8 (9.6) 25.3 (8.2) 43.9 (24.8) 28.2 (16.5) 28.0 (15.1)
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in the placebo group and 12 were observed in ten sub-
jects in the active arms. The most frequently reported AE 
was contact dermatitis due to ECG leads (11 AEs), and 
single AEs of upper abdominal pain, toothache, consti-
pation, nausea, skin abrasion, aspartate aminotransferase 
increase, creatine phosphokinase increase, and rhinorrhoea 
in eight different subjects. Overall, multiple oral doses of 
AZD5718 were well tolerated for all active study arms (60, 
180, 360, and 600 mg).

Furthermore, no clinically significant trends were found 
in vital sign assessment, ECG measurements, telemetry, or 
any laboratory results.

3.3 � Pharmacokinetics and Pharmacodynamics

Geometric mean plasma concentration-time profiles for 
AZD5718 in healthy Japanese subjects following once-
daily multiple oral dose administrations are shown in 
Fig. 1. Following multiple oral dosing, AZD5718 has 
a Tmax occurring at 1–2 h post-dose, suggesting rapid 
absorption (Table 2). The rapid absorption phase is fol-
lowed by a biphasic decline in plasma concentration over 
time. Exposure of AZD5718 increased in a supra-propor-
tional manner with doses over the 60–600 mg daily dose 
range, where the supra-proportionality was most mark-
edly observed between the 60 and 180 mg doses (Fig. 2). 
The slope estimates (90% CI) were 1.52 (1.35, 1.70) and 

Fig. 1   Geometric mean ± SD for plasma concentration-time profiles by treatment following multiple ascending doses of AZD5718 in healthy 
Japanese subjects (first and last dose, Day 1 and 10, respectively), n = 6 per dose

Table 2   Summary of pharmacokinetic parameters (geometric mean with percentage of coefficient of variation), except for Tmax median (range) 
following repeated oral dosing of AZD5718 in healthy Japanese subjects, n = 6 per dose level

AUC​τ area under the concentration–time curve over the dosing interval, CL/F oral plasma clearance, CLR renal clearance, Cmax peak plasma con-
centration, NE not estimated, OD once daily, t1/2 terminal half-life, Tmax time to peak concentration, TCP temporal change parameter in systemic 
exposure calculated as AUC​τ Day 10/AUC Day 1

Dose, dosing regimen, day Cmax (nmol/L) Tmax (h) AUC​τ (nmol∙h/L) CL/F (L/h) t½ (h) CLR (L/h) TCP

60 mg, OD, Day 1 140.5 (55.1) 1.0 (1.0, 3.0) 862.9 (35.8) 142.1 (33.5) 10.1 (44.0) NE NE
60 mg, OD, Day 10 158.9 (25.1) 2.0 (1.0, 3.0) 1140.5 (25.5) 117.8 (25.5) 12.8 (47.0) 0.8 (22.5) 1.2 (14.9)
180 mg, OD, Day 1 1277.0 (24.6) 1.0 (0.5, 2.0) 4739.4 (33.3) 82.2 (35.8) 8.5 (47.9) NE NE
180 mg, OD, Day 10 1567.9 (28.6) 1.5 (1.0, 2.0) 6724.5 (32.0) 60.0 (32.0) 8.6 (23.6) 0.8 (38.4) 1.4 (14.1)
360 mg, OD, Day 1 2196.3 (48.6) 1.0 (1.0, 2.1) 8971.1 (47.6) 84.3 (51.7) 15.0 (100.5) NE NE
360 mg, OD, Day 10 3461.5 (40.4) 2.0 (1.0, 3.0) 15,847.3 (47.8) 50.9 (47.8) 10.5 (29.1) 0.9 (21.0) 1.7 (31.9)
600 mg, OD, Day 1 5180.6 (24.2) 1.0 (1.0, 2.0) 17,592.6 (39.9) 74.1 (40.0) 7.4 (25.5) NE NE
600 mg, OD, Day 10 6145.6 (40.0) 1.0 (1.0, 2.0) 27,349.3 (48.8) 49.1 (48.8) 8.5 (35.1) 0.8 (16.8) 1.5 (28.9)
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1.27 (1.11, 1.43) for Cmax and AUC, respectively, after a 
single dose, and were 1.59 (1.43, 1.75) and 1.39 (1.23, 
1.54) for Cmax and AUC, respectively, after multiple 
dosing. Plasma concentrations reached steady-state lev-
els after 3–4 days of dosing. The accumulation in AUC​
τ was 32–77%, which is mainly in accordance with the 
observed range of half-life and the dosing regimen; how-
ever, a slight time-dependent increase in exposure was 
observed in all active arms. Inter-subject variability in 
exposure was moderate to high following single and mul-
tiple dosing for all dose levels [13], with a slightly higher 
observed variability in the 360 mg cohort most markedly 
in the trough concentration. Overall, the pharmacokinetic 
characteristics including the variability were comparable 
to those observed in the non-Japanese SMAD study [10].

A dose-dependent inhibition of endogenous LTE4 in 
urine was observed after repeated dosing of AZD5718 
(Fig. 3). All doses already inhibited LTE4 > 80% after the 
first dose, with the level of full inhibition achieved after 
8 h. The detection limit for LTE4 in urine was 9 pmol/L, 
which was achieved in all dose arms after multiple dos-
ing for all subjects. Thus, only for the 60 mg dose arm 
samples were analyzed for the full study period, and for 
the remaining doses only samples from the first dosing 
interval were analyzed.

3.4 � AZD5718 in Japanese and Non‑Japanese 
Subjects

The demographics and subject characteristics of the non-
Japanese subjects included in this analysis are summarized 
in the Online Supplementary Material (OSM) Table 1. Mean 
age (± SD) of the non-Japanese subjects was 36.2 ± 6.9 
years and mean weight (± SD) was 77.0 ± 9.4 kg.

The systemic exposure was similar in Japanese and non-
Japanese subjects (Figs. 4, 5). As can be inferred from Fig. 5, 
the slight time-dependent increase in exposure is consistent 
between Japanese and non-Japanese subjects. Furthermore, 
as shown in Fig. 6, the more than dose-proportional increase 
in exposure is similar between Japanese and non-Japanese 
subjects.

The comparison of plasma Cmax and AUC​τ for Japanese 
versus non-Japanese subjects following multiple once-daily 
doses of 60, 180, 360, and 600 mg at Day 10 is shown in 
Table 3. After normalization of the pharmacokinetic param-
eters to a body weight of 70 kg, exposure was similar and 
overlapping for Japanese and non-Japanese subjects follow-
ing multiple dosing to steady state, although there was a 
statistically lower exposure in both Cmax and AUC​τ in the 
Japanese subjects following 60 mg multiple dosing. The geo-
metric mean ratios of Cmax and AUC​τ normalized to body 

Fig. 2   Evaluation of dose-
proportionality: area under 
the concentration-time curve 
over the dosing interval (AUC​
τ), peak plasma concentration 
(Cmax), and trough plasma con-
centration (Ctrough) for Japanese 
subjects at Day 1 and Day 10, 
n = 6 per dose. The dashed line 
represents the linear regres-
sion fit
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weight of 70 kg at this dose level were 63% (90% confidence 
interval (CI) 48–84) and 72% (90% CI 55–95), respectively. 
However, as shown in Fig. 5, the geometric mean Ctrough 
values were similar at this dose level after the first dose and 
following repeated dosing to steady state.

The observed supra-proportional increase in exposure 
over the 60–600 mg dose range observed in Japanese sub-
jects is generally in line with the results for the non-Japanese 
subjects (OSM Table 2). However, a slightly higher slope 
was observed for exposure for Japanese subjects at Day 10.

Figure 7 shows the geometric mean percentage change 
from baseline LTE4 in urine after the first dose of AZD5718 
for all MAD doses in Japanese and non-Japanese subjects. 
Maximum reduction in LTE4 in urine was already achieved 
by 12 h post-dose in both Japanese and non-Japanese sub-
jects. The LTE4 in urine response was generally compara-
ble between Japanese and non-Japanese subjects, with the 

exception of the 60 mg dose after the first dose. Compari-
son of the geometric mean percentage change from baseline 
LTE4 in urine for the full study length between Japanese 
and non-Japanese subjects for the 60 mg dose (OSM Fig. 1) 
shows that the steady-state LTE4 response is comparable.

4 � Discussion

Leukotrienes are lipid mediators derived from arachidonic 
acid via the action of the 5-LO pathway that have potent 
inflammatory and vasoactive properties [14, 15]. Leu-
kotrienes include LTB4, a potent leukocyte activator and 
chemokine, and the cysteinyl leukotrienes (LTC4, LTD4, 
and LTE4), potent vasoactive and inflammatory mediators. 
Leukotrienes have long been recognized as important play-
ers in the pathophysiology of respiratory disease including 

Fig. 3   Geometric mean and individual leukotriene E4 (LTE4) inhibition-time profiles during the first 48 h after dose in the multiple-ascending 
dose administration of AZD5718 in healthy Japanese subjects, n = 6 per arm
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asthma and rhinitis, and there is growing evidence that they 
could also play a role in the progression of CAD and CKD, 
since they could impact both inflammation and micro- and 
macrovascular functions. This study as well as a previously 

reported study have shown that AZD5718 is a potent and 
selective inhibitor of leukotriene production [10]. The 
previously reported pharmacokinetic/pharmacodynamic 
study was performed in mainly non-Japanese subjects [10], 

Fig. 4   Geometric mean plasma concentration-time profiles by treatment following multiple-ascending doses of AZD5718 in healthy Japanese 
subjects versus healthy non-Japanese subjects

Fig. 5   Geometric mean trough plasma concentration-time profile by treatment following multiple ascending doses of AZD5718 in healthy Japa-
nese subjects versus healthy non-Japanese subjects (Japanese subjects drug holiday on day 2)
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and, as these parameters can vary in different ethnicities 
[15], the objective of this study was to assess the safety, 
tolerability, and pharmacokinetics/pharmacodynamics 
of AZD5718 following oral administration of single- and 
multiple-ascending doses (SMADs) of AZD5718 in healthy 
Japanese subjects. The results from this study formed the 
basis for the identical doses to be evaluated in the ongo-
ing dose-finding study in Japanese and non-Japanese CKD 
patients (NCT04492722, FLAIR study [16]).

As previously reported for healthy non-Japanese sub-
jects [10], most pharmacokinetics parameters of AZD5718 

exposure increased in a more than dose-proportional manner. 
In contrast, dose-proportionality was observed in Ctrough. The 
more than dose-proportional increase in exposure is not fully 
understood, but likely explained by saturation of efflux and/
or metabolism during absorption/first pass of AZD5718. This 
hypothesis is supported by the unchanged half-life and con-
stant and dose-proportional Ctrough concentrations over time.

Both Cmax and AUC​τ were slightly higher in Japanese 
versus non-Japanese subjects, with the exception of the 
60 mg dose arm. This finding was mainly explained by 
differences in body weight as after normalization to body 

Fig. 6   Comparison of pharmacokinetic parameters area under the 
concentration–time curve over the dosing interval (AUC​τ), peak 
plasma concentration (Cmax), and trough plasma concentration 
(Ctrough) for Japanese versus non-Japanese subjects at Day 10, n = 6 
per cohort. Boxplots are displayed as lower and upper hinges corre-

sponding to the first and third quartiles and the bold black line rep-
resents the median. The upper and lower whiskers extend from the 
hinges to the largest/lowest value no further than 1.5 times the inter-
quartile range

Table 3   Comparison of plasma Cmax and AUC​τ for Japanese versus non-Japanese subjects following multiple dosing of AZD5718 at Day 10

AUC​τ area under the concentration–time curve over the dosing interval, Cmax peak plasma concentration, GMR geometric mean ratio, CI confi-
dence interval

Parameter Dose (mg) Japanese 
geometric 
mean

Non-Japanese 
geometric mean

GMR, % (90% CI) Body weight normalized to 70 kg

Japanese 
geometric 
mean

Non-Japanese 
geometric mean

GMR, % (90% CI)

Cmax (nmol/L) 60 158.9 219.8 72 (54–97) 147.2 232.3 63 (48–84)
AUC​τ (nmol∙h/L) 60 1140.5 1386.3 82 (63–108) 1056.0 1464.7 72 (55–95)
Cmax (nmol/L) 180 1567.9 1243.2 126 (82–195) 1374.9 1415.0 97 (65–145)
AUC​τ (nmol∙h/L) 180 6724.5 5128.4 131 (88–196) 5896.7 5837.1 101 (71–144)
Cmax (nmol/L) 360 3461.5 3209.2 108 (72–162) 3272.4 3682.6 89 (60–131)
AUC​τ (nmol∙h/L) 360 15,847.3 12,764.7 124 (83–186) 14,981.4 14,647.6 102 (70–149)
Cmax (nmol/L) 600 6145.6 5692.8 108 (66–178) 5818.4 6130.5 95 (64–142)
AUC​τ (nmol∙h/L) 600 27,349.3 23,175.0 118 (73–190) 25,893.0 24,956.5 104 (69–156)
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weight, the differences were minimal for all doses with 
the exception the lowest dose. For the rest of the dose 
levels evaluated, there were no differences in exposures 
between healthy Japanese and non-Japanese subjects fol-
lowing dose normalization to the same body weight.

The onset of reduction in LTE4 in urine was observed 
to be dose dependent in healthy Japanese subjects. The 
achieved change from baseline in LTE4 in urine was in 
general similar between Japanese and non-Japanese sub-
jects with the exception of the 60 mg dose arm. This is in 
agreement with the small differences in pharmacokinetics, 
but the steady-state reduction in LTE4 in urine for that 
dose arm was similar between the two groups.

Possible limitations of this study are the exclusive inclu-
sion of male subjects and study conduct outside of Japan. 
The reason for the exclusion of women in this study was 
the limited reproductive toxicology data available and thus 
women of childbearing potential were excluded in the initial 
SMAD study [10]. Due to the small sample size and to reduce 
potential variability, women were excluded in this study as 
well. However, the generated data provide information for 
future studies in the target patient population. Concerning 
study conduct outside of Japan, the inclusion criteria in this 
study specified Japanese subjects who had not lived outside 
of Japan for more than 10 years. Differences in environment 
and potentially diet could thus have affected the results.

5 � Conclusion

In summary, single and multiple doses of AZD5718 were 
safe, well tolerated, and yielded more than dose-propor-
tional increases in AUC and Cmax whereas Ctrough increased 

proportional to dose in Japanese healthy subjects. A sus-
tained reduction in LTE4 in urine above 80% was observed 
for all doses. Considering the similarities in pharmacoki-
netic and pharmacokinetic/pharmacodynamic characteris-
tics between Japanese and reported non-Japanese subjects, 
the data support further development of similar doses of 
AZD5718 in Japanese and non-Japanese CAD or CKD 
patients.
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tary material available at https://​doi.​org/​10.​1007/​s40261-​021-​01078-7.
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