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Abstract

Background Hepatic impairment can impact apixaban pharmacokinetics and pharmacodynamics by decreasing cytochrome
P450-mediated metabolism and factor X production.

Objective This study evaluated the effect of mild or moderate (Child—Pugh A and B) hepatic impairment on apixaban phar-
macokinetics, pharmacodynamics, and safety.

Methods This open-label, parallel-group, single-dose study included eight mildly and eight moderately hepatically impaired
subjects, and 16 healthy subjects. Subjects received a single oral apixaban 5-mg dose (day 1). Pharmacokinetic, pharmacody-
namic, and safety assessments were completed at prespecified time points. Apixaban maximum plasma concentration and area
under the concentration—time curve to infinity were compared between subjects with hepatic impairment and healthy subjects.
Results Apixaban area under the concentration—time curve to infinity point estimates and 90% confidence intervals were 1.03
(0.80-1.32) and 1.09 (0.85-1.41) for subjects with mild and moderate hepatic impairment vs healthy subjects. Maximum
plasma concentration results were similar. Mean (standard deviation) apixaban unbound fraction was 6.8% (1.4), 7.9% (1.8),
and 7.1% (1.3) in subjects with mild or moderate hepatic impairment and in healthy subjects. Mean change from baseline
in international normalized ratio (3 h post-dose) was 14.7%, 12.7%, and 10.7% for subjects with mild or moderate hepatic
impairment and healthy subjects, respectively. A direct relationship was observed between apixaban anti-factor Xa activ-
ity and plasma concentration across groups. No serious adverse events or discontinuations due to adverse events occurred.
Conclusions Mild or moderate hepatic impairment had no clinically relevant impact on apixaban pharmacokinetic or phar-
macodynamic measures, suggesting that dose adjustment may not be required.

Hepatic impairment has the potential to alter a drug’s
pharmacokinetic (PK) and pharmacodynamic (PD)
profile.

A single dose of apixaban was well tolerated and the PK/
PD profile of apixaban was comparable between healthy
subjects and subjects with mild and moderate hepatic
impairment.

These PK and PD data may support administration of
apixaban without dose adjustment in patients with mild
or moderate hepatic impairment; however, the results
should be interpreted cautiously, especially in the pres-
ence of more severe hepatic impairment or other risk
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1 Introduction

Apixaban is a selective, direct, factor Xa inhibitor
approved for prevention of venous thromboembolism fol-
lowing elective hip or knee replacement surgery, treat-
ment of venous thromboembolism, and prevention of
stroke and systemic embolism due to nonvalvular atrial
fibrillation [1-8]. Apixaban has an oral bioavailability of
approximately 50% and its absorption is not affected by
food or pH modulators [9, 10]. Elimination of apixaban
occurs through multiple pathways, including renal, biliary,
and intestinal excretion of the unchanged drug, as well as
metabolism to inactive metabolites [11, 12]. In vitro stud-
ies indicate that metabolism of apixaban occurs by dem-
ethylation, predominantly catalyzed by cytochrome P450
(CYP) 3A4 along with minor contributions from several
other CYP enzymes [13, 14].

The effect of hepatic impairment on pharmacokinetics
is well described and can be multifaceted, impacting not
only the quantity and activity of hepatic enzymes [15-17],
but also hepatic blood flow, protein binding, absorption,
and renal elimination. In addition, the production of clot-
ting factors can also be reduced in patients with hepatic
impairment, which could increase the pharmacodynamic
(PD) effects of anticoagulant therapy [17—-19]. This study
was conducted to assess the effect of mild (Child—Pugh
A) and moderate (Child—Pugh B) hepatic impairment on
apixaban pharmacokinetics, protein binding, pharmacody-
namics, safety, and tolerability.

2 Methods
2.1 Study Design

This open-label, non-randomized, parallel-group, single-
dose study enrolled hepatically impaired and healthy sub-
jects at three sites, and was approved by the institutional
review boards of the respective sites. The study was con-
ducted in accordance with US laws on research in human
subjects, Good Clinical Practice, and the principles of the
Declaration of Helsinki and its amendments. All subjects
provided written informed consent prior to the initiation
of study procedures.

Subjects were screened for eligibility within 21 days
prior to treatment. Eligible subjects were admitted to the
site 1 day before study drug administration for baseline
assessments and remained in the clinic until study proce-
dures were completed on day 5. On day 1, after fasting for
> 8 h, subjects received a single oral 5-mg dose of apixa-
ban. Serial blood and urine samples were collected for
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up to 96 h after drug administration for pharmacokinetic
(PK), protein binding, and PD analyses.

2.2 Study Population

The study population comprised hepatically impaired and
healthy male and female subjects, aged 18—70 years, with
a body mass index up to 35 kg/m?. Hepatically impaired
subjects were defined as those with stable hepatic insuf-
ficiency conforming to Child—Pugh A (mild) or B (moder-
ate) classification [20] based on relevant medical history,
physical examination, and one of the following modalities:
liver biopsy, computerized tomography, magnetic reso-
nance imaging, radionuclide liver/spleen scan, abdominal
laparoscopy, or appropriate serological markers. Eight
subjects were enrolled into each hepatic impairment group.
Healthy subjects were those with no clinically significant
deviation from normal in medical history or routine medi-
cal assessments, including physical examination, 12-lead
electrocardiogram (ECQG), vital signs, and clinical labora-
tory testing. Sixteen healthy subjects were enrolled and
matched 1:1 with hepatically impaired subjects based on
age (+ 10 years), weight (x+ 20%), sex, and smoking status
(non-smoker/former smoker/current smoker). Women of
child-bearing potential who were not nursing or pregnant
and using an acceptable method of contraception could be
included in the study.

Subjects were excluded from the study if they pre-
sented with: any significant history of acute medical ill-
ness within the past 2 months, evidence of significant
(Child—Pugh C) hepatic impairment or complications
due to hepatic impairment (e.g., greater than Stage 1
encephalopathy, greater than moderate ascites, hepato-
renal syndrome), presence of cholestatic or autoimmune
liver disease, evidence of clinically relevant bleeding (e.g.,
variceal bleeding), significant coagulopathy or bleeding
risks (e.g., varices, recent head trauma), a history of hered-
itary bleeding or coagulation disorders, vitamin deficiency
requiring medical treatment within the past year, or major
surgery within 4 weeks prior to the study, or were antici-
pated to have surgery within 2 weeks of study completion.
Medications with the potential to alter apixaban pharma-
cokinetics or increase the risk of bleeding were prohibited,
except for low-dose aspirin (i.e., < 165 mg daily). Hepati-
cally impaired subjects were able to take stable long-term
concomitant medications 2—4 h before or after the dose
of apixaban as the specific medical condition permitted.
Additionally, healthy subjects were excluded if they had
any other any evidence of illness, organ dysfunction, or
any clinically significant abnormality based on medical
history, physical examination, vital signs, ECG, and/or
clinical laboratory determinations.
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2.3 Bioanalytical Methods
2.3.1 Measurement of Apixaban in Plasma and Urine

Blood samples (2.7 mL per sample) were collected from
an indwelling catheter or by direct venipuncture into tubes
containing 3.2% sodium citrate at O h (pre-dose) and at 1,
2,25,3,35,4,6,8, 12, 16, 24, 30, 36, 48, 60, 72, and
96 h post-dose. Blood samples were inverted several times
for mixing with the anticoagulant then placed on chipped
ice. Within 15 min, each sample was centrifuged for 15 min
at 1500xg to separate plasma.

Urine was collected pre-dose and during the following post-
dose intervals: 0-12, 1224, 2448, 48-72, and 72-96 h. Addi-
tionally, the 0—12 and 12-24 h samples were used to determine
24-h creatinine clearance. Urine was collected in chilled urine
collection jugs and refrigerated during the collection period.
The final plasma and urine (15-mL aliquots) samples were
stored at or below — 20 °C and until shipped for analysis.

Apixaban was quantitatively determined in plasma and
urine using validated high-performance liquid chromatog-
raphy tandem mass spectrometry methods as described
previously [21]. The lower limit of quantification was 1.0
ng/mL for both plasma and urine assays. The between-run
and within-run variability, coefficient of variation (CV), for
apixaban in plasma quality-control samples was < 12.5%
and < 15.2%, respectively, with deviations from the nominal
concentration of no more than + 3.52%. The between-run
and within-run variability, CV, for apixaban in urine quality-
control samples was < 4.52% and < 2.44%, respectively,
with deviations from the nominal concentration of no more
than + 6.89%. Stability of apixaban in plasma and urine was
established at — 20 °C and all samples were analyzed within
the period of analyte stability.

2.3.2 Determination of Apixaban Protein Binding

An additional 5-mL blood sample for the assessment of
apixaban protein binding was collected 3 h after apixaban
administration into a tube containing no anticoagulant and
centrifuged (15 min at 1000Xg) to obtain serum. Ex vivo
protein binding of apixaban in human serum was determined
by equilibrium dialysis using the HTD96b dialysis device
and HTD96a/b dialysis membrane strips (HTDialysis, LLC,
Gales Ferry, CT, USA). Prior to the assay, dialysis mem-
branes were pre-conditioned with de-ionized water followed
by 0.133 mol/L of potassium phosphate buffer (pH 7.4) for
15 min. A 0.15-mL aliquot of serum was added to one side
of the dialysis cell, and an equal volume of the phosphate
buffer was added to the opposite side of the cell. The plate
was sealed with adhesive tape and incubated in a VWR™
waterjacketed CO, incubator (Sheldon Manufacturing Inc.,
Cornelius, OR, USA) at 37 °C with gentle orbital shaking

for 4 h. After incubation, a 75-uL aliquot was collected from
the buffer side of each dialysis cell and mixed with an equal
volume of blank serum. A 75-uL aliquot from the serum side
of each dialysis cell was also collected and mixed with an
equal volume of the phosphate buffer. The original serum
sample from each subject was placed at 4 °C for 4 h, and
then a 75-puL aliquot of sample was mixed with an equal vol-
ume of the phosphate buffer. Experiments were performed
in triplicate. Apixaban concentration was determined via a
validated liquid chromatography with tandem mass spec-
trometry method with a dynamic range of 1.00-200 ng/mL
using 100 pL of human serum:buffer performed at Alta Ana-
lytical Laboratory Inc. (El Dorado Hills, CA, USA). The
between-run and within-run variability, CV, for apixaban
in serum:buffer quality-control samples was < 2.13% and
< 2.81%, respectively, with deviations from the nominal
concentration of no more than + 2.10%.

2.3.3 Apixaban PD Sample Collection and Analysis

Serial blood samples (4.5 mL) for apixaban PD assessments
including international normalized ratio (INR), activated
partial thromboplastin time (aPTT), and anti-factor Xa
activity were collected 0 h (pre-dose) and at 3, 3.5, 6, 12,
24, 48, 72, and 96 h post-dose into tubes containing 3.2%
citrate. Immediately upon collection, the tubes were gently
mixed by inversion. Platelet-poor plasma was separated by
centrifuging at 2500xg for 15 min and retaining the super-
natant, which was stored at or below — 20 °C and shipped
for analysis.

Analyses of INR and aPTT were performed by Esoterix
(Aurora, CO, USA) using a Trinity Biotech MDA 180 coagu-
lation analyzer and Thromoborel® S Dade Behring reagent
with an international sensitivity index of approximately
1.14-1.16. The aPTT sample analysis was performed using
a Trinity Biotech MDA 180 coagulation analyzer. Anti-factor
Xa activity was determined by a validated method using the
Rotachrom® Heparin assay and accompanying reagents on
an STA-Compact® analyser (Diagnostica Stago, Inc., Parsip-
pany, NJ, USA) [23].

2.4 Endpoints
2.4.1 PK Analysis

Apixaban parameters were calculated by noncompartmental
methods using Kinetica Version 4.4.1 in eToolbox package
(EP Version 2.6.1; Thermo Electron Corporation, Philadel-
phia, PA, USA). Apixaban peak plasma concentration (C,,,,)
and the time to reach the peak concentration (z,,,) were
obtained from experimental observations. The slope (1) of
the terminal phase of the plasma concentration—time profile
was determined by the method of least squares (log-linear
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regression of at least three data points). The half-life (¢,,,)
was estimated as In2/A. The area under the curve from time
zero to the time of last quantifiable concentration (AUC,,,)
was determined using the log-linear trapezoidal method. The
area under the curve from time zero to infinity (AUC,) was
determined by summing AUC,, and the extrapolated area
calculated by dividing the last measured concentration by
the slope of the terminal log-linear phase. Apixaban fraction
unbound (f,) was obtained from experimental observations
following equilibrium dialysis and calculated as follows: 100
— fraction bound (%) = f, (%). Renal clearance (CLR) was
determined by dividing the cumulative amount of apixaban
excreted in the urine by the plasma AUC of apixaban over
the corresponding time interval.

2.5 Statistical Analysis

Thirty-two subjects (eight hepatically impaired subjects
in each of the two Child—Pugh classes [A and B] and 16
healthy subjects) were expected to provide 92% and 96%
power to detect 1.5-fold increases in geometric means of
C...x and AUC_, in subjects with hepatic impairment com-
pared with healthy subjects, respectively. Eight hepatically
impaired subjects in each of the Child—Pugh classes would
also provide 83% and 88% confidence, respectively, that the
estimated impaired:control ratios of C,,,, and AUC_, geo-
metric means were within 20% of true population values
for each Child-Pugh class. These calculations assumed
that C,,, and AUC_ were log-normally distributed with
inter-subject standard deviations (SDs) of 0.29 and 0.26 for
In(C,,,,) and In(AUC,), respectively, as estimated from pre-
vious data (data on file).

Summary statistics of apixaban PK parameters were pre-
sented by group. Geometric means and CV were calculated
for C.» AUC,,, AUC,,, and CLR for each group. Medians,
minima, and maxima were provided for #,,.. Means and SDs
were provided for the remaining PK parameters. One-way
analyses of variance were performed on the log-transformed
values of C,., AUC_, and AUC,,,. Group means and dif-
ferences on the log scale between subjects with mild hepatic
impairment and healthy subjects, and subjects with moderate
hepatic impairment and healthy subjects, were exponenti-
ated to obtain point estimates and 90% confidence intervals
for the ratios of C,,., AUC,, and AUC,; geometric means
(impaired:control).

Summary statistics were tabulated for INR, aPTT, and
anti-factor Xa activity along with change from baseline by
group for INR and aPTT. Baseline in this study was the day
1 pre-dose value. For each measure, plots of mean percent
change from baseline over time and scatter plots against
apixaban plasma concentration were generated by group.
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SAS/STAT® Version 8.2 (SAS Institute, Cary, NC, USA)
was used to perform statistical analyses.

2.6 Safety Assessments

Safety assessments were based on medical reviews of
adverse event (AE) reports and results of physical examina-
tions, vital sign measurements, ECGs, and clinical labora-
tory tests. Safety assessments were performed at screening,
prior to study drug administration, and at scheduled intervals
following drug administration through discharge from the
study.

3 Results
3.1 Study Population

Thirty-two subjects were enrolled, treated, and completed
the study (16 healthy subjects, eight subjects with mild
hepatic impairment and eight subjects with moderate hepatic
impairment). Baseline characteristics, including age, weight,
smoking status, and 24-h creatinine clearance, and demo-
graphics were similar across all treatment groups (Table 1).
The median (range) Child—Pugh scores for subjects in
the mild and moderate hepatic impairment groups were 5
(5-6) and 7 (7-8), respectively. Chronic hepatitis C infec-
tion was the most common cause of hepatic impairment in
these subjects. One subject with mild hepatic impairment
had low-grade encephalopathy. All subjects with moder-
ate hepatic impairment had low-grade encephalopathy and
slight ascites, with the exception of one subject who had
moderate ascites. Total bilirubin was less than 2 mg/dL and
baseline prothrombin time was no more than 4 s greater
than the upper limit of normal in all subjects with hepatic
impairment. Albumin was between 2.8 and 3.5 g/dL in two
subjects, one in each hepatic impairment group.

3.2 Pharmacokinetics

Apixaban plasma concentration—time profiles were similar
for healthy subjects and for those with mild or moderate
impairment (Fig. 1). Apixaban C,,, was reached approxi-
mately 3 h after administration. Hepatic impairment did
not have a significant impact on apixaban C,,,, or AUC_
(Table 2). The apixaban geometric mean C,, and AUC val-
ues in hepatically impaired subjects were within 15% and 9%
of the mean values observed for healthy subjects. Apixaban
f, was similar between healthy subjects and subjects with
mild or moderate hepatic impairment (mean [SD]: 7.1%
[1.3], 6.8% [1.4], 7.9% [1.8], respectively). Apixaban CLR
was similar in healthy subjects and in subjects with mild
and moderate hepatic impairment (geometric mean [%CV]:
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Table 1 ]?emographic . Characteristic Healthy subjects (n = 16) Hepatically impaired subjects
characteristics and physical
measurements Mild Moderate
(Child-Pugh A) (Child-Pugh B)
(n=18) (n=238)
Age, years
Mean (SD) 48 (8) 52(7) 50 (5)
[Min, Max] [36, 60] [44, 64] [44, 59]
Sex, n (%)
Male 9 (56) 4 (50) 5(63)
Female 7 (44) 4 (50) 3(38)
Race, n (%)
White
American Indian/Alaskan 15 (94) 6 (75) 6 (75)
Native 1(6) 2 (25) 2 (25)
Weight, kg
Mean (SD) 77.6 (10.2) 86.1 (16.3) 83.8 (19.7)
[Range] [60.0-100.4] [56.9-101.8] [58.0-120.5]
BMI, kg/m?
Mean (SD) 27.4 (3.3) 29.0 (3.3) 28.4 (4.5)
[Min, Max] [24.0, 35.0] [24.0, 35.0] [22.0, 33.0]
Smoking status, n (%)
Current smoker 8 (50) 5(63) 5(63)
Former smoker 2 (13) 2 (25) 2 (25)
Non-smoker 6 (38) 1(13) 1(13)
24-h creatinine clearance, mL/min
Mean (SD) 114.61 (23.93) 122.00 (26.66) 111.68 (33.88)
[Min, Max] [73.17, 160.72] [93.71, 169.80] [56.67, 165.05]
Child—Pugh score
Median NA 5 7
[Min, Max] [5, 6] [7, 8]

Fig. 1 Mean (standard devia-
tion) plasma concentration—time
profiles of apixaban after single-
dose administration

(5 mg) in hepatically impaired
and healthy subjects

BMI body mass index, Max maximum, Min minimum, NA not applicable, SD standard deviation
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Table 2 Summary of apixaban pharmacokinetic parameters by hepatic function group

Parameter Healthy (n = 16) Hepatically impaired

Geometric mean ratio®

Mild [Child-Pugh Moderate [Child—

Mild hepatic impairment

Moderate hepatic impair-

Al (n=28) PughB] (n=38) vs healthy (90% CI) ment vs healthy (90% CI)
Cax (ng/mL) 123 (26) 104 (29) 115 (25) 0.849 (0.687-1.048) 0.939 (0.760-1.160)
AUC,, (ng-h/mL) 1054 (35) 1083 (30) 1152 (28) 1.027 (0.798-1.321) 1.093 (0.849-1.406)
AUC,, (ng-h/mL) 1021 (37) 1054 (30) 1116 (27) 1.033 (0.799-1.334) 1.093 (0.846-1.412)
fax (D) 2.50 (2.0-4.0) 3.25(2.04.0) 3.00 (2.0-4.0)
t, (h) 14.8 (10.2) 14.7 (7.0) 17.1 (16.8)
CLR (L/h) 0.59 (41) 0.89 (25) 0.56 (49)
fu (%) 7.1(1.3) 6.8 (1.4) 7.9 (1.8)
Crax AUC,,, AUC,,;, and CLR values are shown as geometric means with percentage coefficient of variation in parentheses. ., is presented as

max?

max

median (range) and all other parameters are presented as mean (SD)

AUC,, area under the concentration—time curve extrapolated to infinity, AUC,,,, area under the concentration—time curve to last measurable con-

centration, CI confidence interval, C,

max

reach maximum concentration, #,,, terminal elimination half-life

maximum concentration, CLR renal clearance, f, fraction unbound, SD standard deviation, ¢

‘may tiME to

*Ratios of the geometric means for treatment group (e.g., mild or moderate hepatic impairment vs healthy subjects) were estimated by analysis

of variance

0.59 L/h [41], 0.89 L/h [25], 0.56 [49], respectively). Apixa-
ban mean t;,, was similar in healthy subjects and in subjects
with mild hepatic impairment but was approximately 2 h
longer in subjects with moderate hepatic impairment (mean
[SD]: 14.8 h [10.2], 14.7 h [7.0], 17.1 h [16.8], respectively)
(Table 2).

3.3 Pharmacodynamics

Apixaban pharmacodynamics was similar between healthy
subjects and subjects with mild or moderate hepatic impair-
ment. A direct relationship between apixaban plasma
concentration and anti-factor Xa activity was observed
in healthy subjects and subjects with hepatic impairment
(Fig. 2a), and anti-factor Xa profiles were comparable
among all three groups (Fig. 2b). Hepatically impaired sub-
jects had a slightly higher baseline INR (mean [SD]: 1.17
[0.19], 1.15 [0.16], and 1.04 [0.08] for mild, moderate, and
healthy subjects, respectively) and baseline aPTT (mean
[SD]: 32.8 s [7.53], 30.8 s [3.30], and 29.9 s [2.90] for mild,
moderate, and healthy subjects, respectively). However, per-
cent changes from baseline appeared comparable to those
observed in healthy subjects (Fig. 3). No subject had an INR
> 2. A shallow and variable apixaban concentration-related
increase in INR and aPTT was observed (data not shown).

3.4 Safety
There were no deaths or serious AEs. No clinically signifi-

cant vital sign or ECG-related findings were reported. Few
AEs occurred following apixaban administration, with no
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appreciable difference between hepatically impaired and
healthy subjects.

4 Discussion

Apixaban has multiple routes of elimination, including CYP-
mediated metabolism, renal excretion, biliary excretion,
and direct excretion into the intestine [11, 22]. Although
metabolism and biliary excretion play a role in the clear-
ance of apixaban [11, 14], there were no apparent differ-
ences in the apixaban PK profiles observed for subjects
with mild or moderate hepatic impairment compared with
healthy subjects in this study, despite evident differences
in CYP activity. Apixaban C,,,, and AUC were compara-
ble among subjects with hepatic impairment and healthy
subjects. There were no appreciable differences in f,, CLR,
or t;, across groups. The values for CLR observed across
groups in this study are consistent with those observed pre-
viously in healthy subjects [23-26]. Therefore, it is possi-
ble that renal elimination of apixaban and direct intestinal
excretion helped compensate for potential decreases in
apixaban metabolism. However, there was a small numeric
trend towards an increase in mean t;,, with moderate hepatic
impairment. This may indicate that apixaban metabolism,
and potentially biliary excretion, could be further decreased
in patients with more severe forms of hepatic impairment
than present in this study. It is possible that the alternate
pathways of elimination may not be able to compensate
fully for a more significant reduction in hepatic clearance.
It should be noted that apixaban is not approved for use in
patients with severe hepatic impairment.
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Fig.2 a Anti-factor Xa activity a
vs apixaban plasma concen-
tration and b mean apixaban
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Hepatic impairment not only has the potential to alter a
drug’s pharmacokinetics, but in the case of apixaban and
other anticoagulants, hepatic impairment has the potential to
also impact pharmacodynamics. This is because the liver is
responsible for the synthesis of vitamin K-dependent clotting
factors and other components of the hemostatic system and

Time since post-dose, hours

can contribute to the development of sequelae, such as gas-
tric and esophageal varices, which may increase the risk of
bleeding. Several studies have shown that the extent of coag-
ulopathy in this patient population is directly proportional to
the degree of hepatic impairment [15, 18, 19]. In this study,
higher baseline INR and aPTT values were apparent in
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Fig. 3 Percentage change from
baseline for a international
normalized ratio (INR) and b
activated partial thromboplastin
time (aPTT) in healthy subjects
and subjects with mild or mod-
erate hepatic impairment
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hepatically impaired subjects, which likely reflects decreases
in the synthesis of coagulation factors secondary to liver
dysfunction [15]. However, the pharmacodynamics of apixa-
ban appeared to be similar between healthy subjects and
subjects with mild or moderate hepatic impairment. The
INR and aPTT changes from baseline observed in these
hepatically impaired subjects appeared comparable to that
observed in healthy subjects. The concentration—response
relationships between apixaban and INR, and between apixa-
ban and aPTT, were shallow and variable across groups,
consistent with results from previous studies with apixaban
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Time since post-dose, hours

[9, 11]. A close linear relationship between apixaban plasma
concentration and anti-factor Xa activity was observed in
both healthy subjects and in those with mild or moderate
hepatic impairment. Anti-factor Xa activity profiles were
also comparable among all groups. However, this may be
related to the method of measurement rather than reflecting
true similarities in endogenous factor X or Xa across the
groups. These data provide further evidence that traditional
clotting time tests, such as INR and aPTT, may not be suit-
able for assessing exposure to direct factor Xa inhibitors. In
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contrast, the anti-factor Xa activity assay exhibited a much
clearer association with apixaban plasma concentration.

Notably, this study did not include subjects with severe
hepatic impairment (Child—Pugh C), and the subjects with
moderate hepatic impairment in this study had a median
(range) Child—Pugh score of 7 (7-8), which is at the [27]
lower end of the full Child—Pugh Class B score range, 7-9.
Subjects with more severe hepatic impairment (i.e., higher
Child—Pugh scores) might have increases in apixaban expo-
sure due to more significantly reduced CYP-mediated metab-
olism, despite the presence of other elimination pathways. It
may be challenging to predict the PD effect at a given expo-
sure owing to a decrease in the clotting factor synthesis and
potential dysfunction in the coagulation cascade in patients
with more severe hepatic impairment. It is also possible that
the risk of bleeding may be increased in patients with estab-
lished varices or other bleeding risk factors not present in
this study, even if apixaban exposure is not increased. As
noted in the product label, [28] limited clinical experience
precludes dosing recommendations in patients with moder-
ate hepatic impairment and apixaban is not recommended
in patients with severe hepatic impairment.

In this study, a single dose of apixaban was well tolerated
and the PK and PD profiles of apixaban were comparable
between healthy subjects and subjects with mild and moder-
ate hepatic impairment. While these PK and PD data may
support administration of apixaban without dose adjustment
in patients with mild or moderate hepatic impairment, these
results should be interpreted with caution, especially in the
presence of more severe hepatic impairment or other risk
factors for bleeding.
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