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Abstract

BACKGROUND—Direct-acting oral anticoagulants are first-line agents for prevention of stroke
in patients with nonvalvular atrial fibrillation (NVAF), but data are limited for the oldest patients,
and with reduced dosing.
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OBJECTIVES—To determine steady-state apixaban peak and trough concentrations during
routine care of older adults with NVAF, compare concentrations to clinical trial concentrations,
and explore factors associated with concentrations.

METHODS—A cross-sectional study of medically stable older adults with NVAF (=75 years or
>70 years if Black) receiving apixaban. Peak (2—4.4 hours post-dose) and trough (before next
dose) concentrations were determined by anti-Xa activity calibrated chromogenic assay. Patient
characteristics associated with concentrations were determined by multivariate modeling.

RESULTS—The median age of patients (n = 115) was 80 (interquartile range: 77-84) years. The
cohort comprised 46 women and 69 men; of which 98 are White, 11 Black, and 6 Asian. With

5 mg twice daily per labelling (n = 88), peak concentrations were higher in women: 248 + 105

vs 174 + 67 ng/mL in men (P < 0.001) and exceeded expected 95% range in 6 of 30 vs 0 of 55
men (£=0.002). With 2.5 mg twice daily per label (n = 11), concentrations were <5 mg twice
daily (peak: 136 £ 87 vs 201 + 90 ng/mL, P= 0.026; trough: 65 £ 28 vs 109 + 56 ng/mL, P<
0.001), but not different than 2.5 mg twice daily without reduction criteria (n = 13; peak: 132 + 88;
trough: 65 £ 31 ng/mL). Covariates associated with concentrations included sex, number of daily
medications, and creatinine clearance.

CONCLUSIONS—OIlder women had higher than expected peak apixaban concentrations,
and 2.5 mg twice daily produced lower concentrations than standard dosing. Factors not
currently included in dosing recommendations affected concentrations. The impact of apixaban
concentrations on outcomes needs evaluation.

Keywords

anti-Xa activity; anticoagulation; direct-acting oral anticoagulant; geriatric cardiology; novel oral
anticoagulant

INTRODUCTION

Clinical care guidelines currently recommend direct-acting oral anticoagulants (DOACS) as
first-line anticoagulants for stroke prevention in patients with nonvalvular atrial fibrillation
(NVAF), in part due to improved safety shown in clinical trials when compared to vitamin K
antagonists.1=3 However, clinical trials often underenroll the oldest patients, women, patients
with multiple medical conditions, patients receiving multiple medications, patients with
moderate renal impairment, and patients with reduced physical function.#=8 The real-world
experience in using DOACS in the decade after marketing approval in the United States

has been accompanied by reports of higher rates of major bleeding than the pivotal clinical
trials and substantial use of lower-than-labelled dosing for apixaban with potentially worse
clinical outcomes for NVAF patients receiving lower-than-recommended doses.®21 Both
increased bleeding rates and reduced doses may have important relationships with DOAC
concentrations. Peak concentrations reflect the maximal level of anticoagulation and would
be expected to be related to bleeding risk. Trough levels reflect the minimum level of
anticoagulation, and some minimum thresholds would be expected to be related to efficacy.

Our goal was to examine peak and trough steady-state concentrations of apixaban, the most
commonly prescribed DOAC in older adults with NVAF, and compare concentrations during
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routine clinical care to reports from the pivotal efficacy trial.1 We also explored whether
patient-level factors were related to apixaban concentrations.

We conducted a cross-sectional prospective study of medically stable older adults with
NVAF taking stable doses of apixaban prescribed by health care providers and enrolled
non-Black patients aged 75 years or older and self-identified Black patients aged 70 years
or older to mirror the age distribution and prevalence of NVAF in clinical populations and
the shorter average life expectancy in Blacks. The study was approved by the Institutional
Review Board of the University of California, San Francisco (UCSF).

STUDY POPULATION AND DATA COLLECTION.

Recruitment.—Participants were recruited from UCSF Health and the African American
Cardiovascular Pharmacogenomics Consortium (ACCOuUNT).22 At UCSF Health, we
identified patients with NVAF receiving apixaban by searching electronic medical records
and research participant registries. Recruitment was via email or postal invitations, and
informed consent was obtained. Separately, we established a collaborative data-sharing
agreement through Northwestern University Medical School on behalf of the ACCOUNT
Consortium. Deidentified data from outpatients enrolled in protocols approved by the
Northwestern University Feinberg School of Medicine Institutional Review Board for the
Consortium (Northwestern Medicine, University of Chicago Medical Center, University of
Illinois Chicago, George Washington University Hospital and Medical Faculty Associates,
and Washington DC VA Medical Center) were accessed, and participant data meeting study
criteria were included.

Inclusion/exclusion criteria.—Subjects were eligible if aged =70 years and self-
identified as Black, otherwise if aged =75 years, taking a stable apixaban dose (=1 month)
for NVAF, and could provide informed consent. Patients were excluded if hospitalized,
had medication changes in the past month, or had conditions that were exclusion criteria
in the pivotal studies: renal dialysis or renal transplant, moderate or severe hepatic
impairment (>Child-Pugh class B) or cirrhosis, or receiving strong combined cytochrome
P450 3A4/5 P-glycoprotein (CYP3A4/5 Pg-p) inhibitors or inducers. Moderate or severe
cognitive impairment identified by modified telephone-Montreal Cognitive Assessment23
and Telephone-Memory Impairment Screen was also an exclusion criterion.24

Data collection.—After informed consent, standardized video, in-person, or telephone
interviews were conducted, and data were entered into a REDCap database. Data included
demographics, medical conditions, self-reported health status, self-report of activities and
instrumental activities of daily living,2° apixaban dosing, and the use of prescription

and nonprescription medications. Race and ethnicity was self-reported and categorized as
American Indian or Alaska Native, Asian, Black/African American, Hispanic or Latino,
Native Hawaiian or Other Pacific Islander, or White based on National Institute of

Health Policy on Reporting Race and Ethnicity Data.2® The CHA,DS, -VASc score for
atrial fibrillation stroke risk (Congestive heart failure, Hypertension, Age>75 years (times
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2), Diabetes mellitus, Stroke or transient ischemic attack (times 2), Vascular disease,

Age 65-74 years, Sex category)2’ and the HAS-BLED score for major bleeding risk
(Hypertension, Abnormal renal/liver function, Stroke, BLeeding history or predisposition,
Labile international normalized ratio, Elderly, Drugs/alcohol concomitantly)28 were
calculated after medical record review. Clinical Frailty Score2® was determined during
interviews. Ethnicity, self-reported health status, activities of daily living, and Clinical
Frailty Score were not available from the ACCOuUNT consortium (n = 11).

Venous blood was obtained at trough (immediately before next dose) and/or peak apixaban
concentrations (2—4.4 hours after dosing) using mobile phlebotomy or hospital laboratory
phlebotomy sites. Patients completed medication diaries of apixaban intake for 2 days prior
to sampling for adherence assessment.

Laboratory measurements included apixaban concentrations by chromogenic anti-Xa assay
(STA-Liquid Anti-Xa kit; Diagnostica Stago, Inc) calibrated to apixaban, (analytical
measurement range 29-554 ng/mL) at UCSF Clinical laboratories or Northwestern
Memorial Hospital Clinical Diagnostic Laboratory. Observed intraday assay coefficient of
variation is £3.8%; observed interday coefficient of variation is <5.1%. Serum creatinine
was measured, creatinine clearance (CrCL) estimated with the Cockcroft and Gault formula
using total weight,30 and estimated glomerular filtration rate (eGFR) calculated by the CKD-
EPI formula.3! Apixaban exposure was summarized as daily area under the concentration vs
time curve (AUC) calculated by trapezoidal rule for comparisons to ARISTOTLE (Apixaban
for Reduction In Stroke and Other ThromboemboLic Events in Atrial Fibrillation).32

Classifying dosing concentrations and concomitant medications.—Apixaban
dosing was classified as lower than label recommendation, in agreement, or higher than
labelling per US Food and Drug Administration. Label recommendations for use of
apixaban in NVAF are 5 mg twice daily, reduced to 2.5 mg twice daily if patients meet

2 of the following criteria (age = 80 years, weight < 60 kg, serum creatinine = 1.5 mg/dL)
or coadministration of a strong combined Pg-p/CYP3A4 inhibitor if otherwise qualifying for
5 mg twice daily.33 We identified moderate combined Pg-p/CYP3A4 inhibitors or inducers
using the Food and Drug Administration-approved label33 and drug interactions tables.34
Expected concentration ranges for apixaban for stroke prevention in patients with NVAF
were defined by International Council for Standardization in Hematology recommendations
for measurement of DOACs by calibrated anti-Xa activity3® and the literature.36

Statistical methods.—We compared baseline characteristics of patients by dosing group
and sex using chi-square test for proportions, unpaired 2-sided #tests for means of normally
distributed variables, and Wilcoxon rank sum tests for abnormal continuous variables.
Proportions of concentrations outside the expected 5% to 95% ranges were compared using
XZ tests. Simple linear regression was used to assess univariate relationships between patient
characteristics and apixaban concentrations. Separate multivariable regression analyses
tested for relationships between peak and trough apixaban concentrations and factors
expected to influence apixaban pharmacokinetics (age, sex, weight, health status, number
daily medications, coadministration of moderate combined CYP3A4/5-Pg-p inhibitors,
CrCL, and frailty). Multivariable analyses were confined to the 5 mg twice daily per
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labelling group due to small numbers receiving 2.5 mg twice daily per label. Backward
elimination was used for variable selection, and the significance level at which variables
were removed from the model was 0.05. Analyses were conducted using SAS 9.4 and R.37

POPULATION.

We enrolled 112 participants from UCSF Health and obtained data from 11 participants
from the ACCOUNT consortium. Three withdrew, 4 became ineligible with intercurrent
illness or were sampling out-of-target timeframes, and 1 postponed participation
(Supplemental Figure 1). Demographic data for the final 115 participants are in Table 1.
Median age was 80 years, 40% were women, and 10% self-identified as Black. Ninety-one
received apixaban 5 mg twice daily (3 at higher-than-labelling doses). Twenty-four received
2.5 mg twice daily, with 13 not meeting dose-reduction criteria. Participants receiving 2.5
mg twice daily were significantly older, weighed less, were mostly female, had worse health
status, lower CrCL, and higher CHA,DS,-VVASc scores. Only weight and creatinine differed
between men and women. The median number of daily oral medications was 5. Daily
medications in >10% included beta-blockers in 78 (68%), statins in 74 (64%), diuretics

in 45 (39%), angiotensin-converting enzyme inhibitors in 31 (27%), angiotensin receptor
blockers in 26 (23%), thyroid in 26 (23%), dihydropyridine calcium channel blockers in

23 (20%), proton pump inhibitors in 15 (13%), tamsulosin in 14 (12%), aspirin in 16

(14%), antidepressants in 13 (11%), and gabapentin in 13 (11%). Antiarrhythmics were
taken by 19 (17%) (flecainide in 8, dofetilide in 5, propafenone in 4, digoxin in 3). Three
participants took nonsteroidal anti-inflammatory drugs. A minority (17%) took combined
moderate CYP3A4/5-Pg-p inhibitors (9 on amiodarone, 10 on diltiazem, 1 on verapamil, 1
on ciprofloxacin); none took inducers. One hundred and four subjects completed medication
diaries (no ACCOUNT participants) and reported 100% apixaban adherence for 2 days prior
to sampling.

OUTCOMES.

Apixaban concentrations.—Peak concentrations were measured at a mean of 3

hours after administering apixaban in all groups. Trough concentrations were measured
immediately before dosing (at a mean of 12 hours after dosing in participants dosed per
labelling, and 11 hours in those taking 2.5 mg lower than the label recommendation). Mean
and median apixaban concentrations by dose and sex for patients dosed per labelling are in
the Central Illustration and as box plots in Supplemental Figure 2. Peak and trough apixaban
concentrations for all dosing regimens are in Figure 1 and Table 2 by dose and sex and in
comparison to expected 5% to 95% concentration ranges. Table 3 presents peak and trough
data by dose, sex, and patient characteristics.

Patients taking apixaban 5 mg twice daily.—Mean peak concentrations were 248
+ 105 ng/mL in women vs 174 = 67 ng/mL in men (£ < 0.001); trough concentrations
were 128 + 70 ng/mL in women vs 100 + 47 ng/mL in men receiving recommended doses
(P<0.041). Six participants (7%) had peak concentrations > expected 95% range (>321
ng/mL) with labelled dosing; all were women (6 of 30; 2= 0.002). One weighed <60 kg,
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1 received a combined CYP3A4/5 P-glycoprotein moderate inhibitors, and 3 had CrCL <50
mL/min (and eGFR <60 mL/min/1.73 m2). Trough concentration was in the <5% range in
1 man. The 3 subjects taking 5 mg twice daily at higher than labelling had peak and trough
concentrations within the expected 5% to 95% range.

Patients taking apixaban 2.5 mg twice daily.—Patients receiving 2.5 mg twice daily
per label had concentrations similar to the expected ranges. Compared to expected ranges for
5 mg twice daily, peak concentrations were >95% for 1 woman dosed per label (CrCL of

38 mL/min; eGFR of 56 mL/min/1.73 m?) and for 1 man dosed < label (CrCL 30 mL/min,
eGFR 52 mL/min/1.73 m2). Trough concentrations were in the <5% range in 2 women
(dosed per label) and 1 man (dosed lower than label). No differences in peak or trough
concentrations were detected between patients receiving 2.5 mg twice daily per labelling and
those receiving lower-than-label dosing. Supplemental Figure 3 presents peak and trough
data for individuals for all dosing regimens.

Dosing regimen comparisons.—Both mean peak and trough concentrations, and daily
exposure as AUC, were 32% to 41% lower in patients receiving recommended 2.5 mg twice
daily than those in patients receiving recommended 5 mg twice daily (P= 0.026 for peak, P
< 0.001 for trough, and £=0.003 for AUC).

Characteristics associated with apixaban concentrations.—On univariate testing
for dosing with 5 mg twice daily, significant associations between apixaban concentrations
and sex, number of daily medications, or CrCL were identified (Table 3). Associations were
also seen with coadministration of moderate CYP3A4/5 inhibitors. No associations were
detected for age, weight, race, self-reported health status, or Clinical Frailty Score. Figure

2 presents estimated mean and 95% confidence interval (CI) for concentrations defined

by variables in multivariate analysis. The final multivariable model of peak concentrations
included sex, number of daily medications, and CrCL (R? = 0.34, see Table 4). Adjusted
average peak apixaban concentrations were 65.9 ng/mL (95% CI: 31.5, 100.2 ng/mL) higher
in women than in men, increased by 11.0 ng/mL (95% CI: 4.4, 17.6 ng/mL) for each
additional daily medication, and increased by 13.8 ng/mL (95% CI: 5.0, 22.7 ng/mL) for
every 10 mL/min decrease in CrCL. Estimated peak concentrations for patients with CrCL
of 40 mL/min were 217.0 + 17.4 ng/mL for a man and 283.0 = 17.3 ng/mL for a woman.

The final multivariable model of trough concentrations also included sex, number of daily
medications, and CrCL (R? = 0.17). The adjusted average trough concentrations were 25.9
ng/mL (95% CI: 0.2, 51.5 ng/mL) higher in women than in men, increased by 6.4 ng/mL
(95% CI: 1.5, 11.3 ng/mL) for each additional daily medication, and increased by 7.0
ng/mL (95% CI: 0.2, 13.8 ng/mL) for every 10 mL/min decrease in CrCL. Estimated trough
concentrations for patients with CrCL of 40 mL/min were 121 *+ 12.9 ng/mL for a man and
147 £ 13.5 ng/mL for a woman.

DISCUSSION

Our findings challenge the current consensus regarding apixaban dosing in older patients
with NVAF in several important ways. We found that women on average had higher
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peak and trough concentrations than men. Mean peak concentrations were 43% higher in
older women with NVAF receiving recommended doses of 5 mg twice daily than those

in older men receiving recommended doses of 5 mg twice daily. This was associated

with daily apixaban exposure, or daily AUC, that was 36% higher in women than in

men. These differences are larger than the 15% higher daily apixaban exposure seen in
women than in men in the pivotal clinical trial (ARISTOTLE)? that informed labelling
recommendations.32 Perhaps more important than average differences between women and
men was that 20% of these older women receiving 5 mg twice daily according to labelling
had peak concentrations above the upper 95% range estimated from ARISTOTLE.36
Apixaban has a slow absorption rate, producing broad peaks, suggesting these women

had high concentrations for a significant fraction of a dosing interval. Concentrations
observed in these women and the apixaban daily exposure as AUC were associated with

the highest major bleeding rates in analyses from ARISTOTLE.32 Observational studies
have reported higher-than-expected single apixaban concentrations at varying timepoints
after dosing in older Caucasian patients with NVAF,38-41 have related higher concentrations
to bleeding,#23 and reported that trough concentrations that are high on 1 measurement
are high on repeated measurements.** The aggregate data suggest that higher apixaban
concentrations are a contributing and potentially modifiable factor to higher bleeding rates in
older patients,*® especially older women.

The second finding with important clinical implications is the lower concentrations with
reduced dosing of apixaban. Even with label-recommended dosing, 2.5 mg twice daily
produced 32% to 41% lower apixaban exposure than 5 mg twice daily. This is a larger
difference than the 25% lower exposure observed in ARISTOTLE.! Only 4.7% of those
randomized to apixaban in ARISTOTLE received 2.5 mg twice daily (with 15% not meeting
study-defined reduction criteria). Thus, conclusions regarding the efficacy of apixaban for
stroke prevention in NVAF are based on the 95% of NVAF patients receiving 5 mg twice
daily and concentrations associated with those doses. Curvilinear relationships have been
modeled for stroke prevention as well as bleeding, for dabigatran and edoxaban.*6:47 Across
the range of apixaban concentrations analyzed in subgroups of ARISTOTLE and Apixaban
VERsus Acetylsalicylic Acid to Prevent Stroke in Atrial Fibrillation Patients Who Have
Failed Or Are Unsuitable for Vitamin K Antagonist Treatment, relationships were detected
for bleeding and concentrations, but not for stroke, although events were low in the limited
number of patients with concentrations measured.148 One observational study examining
DOAC concentrations and stroke/thrombotic events in 565 atrial fibrillation patients (208
on apixaban) found thromboembolic complications only in patients with concentrations in
the lowest quartile for each drug.#® Estimates are that 25% to 40% of NVVAF patients are
prescribed 2.5 mg twice daily, and outcomes may be worse when dosed lower than label
recommendations.1:12 Until the stroke-prevention efficacy of 2.5 mg of apixaban twice
daily is demonstrated, it would seem logical that evidence-based goals in patients with
NVAF would be to approximate concentrations shown to be efficacious for stroke prevention
with 5 mg twice daily dosing.

Important differences exist between clinical trial populations and patients receiving apixaban
during routine clinical care. Patients receiving DOACs during routine clinical care are on
average older with 25% to 40% over the age of 80 years compared to the mean age of
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70 years in the pivotal clinical trial. Renal clearance on average is lower, with only 15%
with moderate renal impairment enrolled in ARISTOTLE compared to 26% in this study,
and the number of comorbidities and comedications are higher in real-world patients with
NVAF treated with DOACs. Routine monitoring of DOACS or apixaban concentrations or
anti-Xa activity is not currently recommended, and a number of experts advocate for strict
adherence to the doses used in ARISTOTLE.>%-52 We found significant associations of
apixaban concentrations with the number of daily medications and with CrCL in this study
focused exclusively on older adults. To date, polypharmacy has not been a consideration in
dosing guidelines. Most DOAC doses are adjusted for estimated renal clearance, but criteria
for apixaban dosage reduction are based on age, body weight, and serum creatinine (or
comedications). Measurement of creatinine alone to estimate renal clearance is recognized
as suboptimal in older adults. Our data suggest CrCL may have a role in estimating apixaban
dosing as recommended by at least 1 European society.>3

STUDY LIMITATIONS.

Our study has limitations as a prospective observational study with dosing prescribed by
health care providers. The sample was moderately sized yet may not reflect the entire

target patient population. However, the age and sex distribution and proportion of patients
receiving each dosage match real-world data from large databases,®1314:19 unlike the pivotal
ARISTOTLE trial.1 We did not assess outcomes. We sampled at the time of estimated

peak concentrations, and our results may be underestimates. Fewer patients were prescribed
apixaban 2.5 mg twice daily, limiting our analyses for this regimen. Finally, the study was
conducted during the COVID-19 pandemic that limited a broader or more diverse population
sample.

CONCLUSIONS

In this prospective cross-sectional study of older adults with NVAF, we found female sex,
number of daily medications, and CrCL to be associated with apixaban concentrations. Our
data suggest that current dosing recommendations may not provide concentrations shown
to be associated with safety or efficacy in patients with atrial fibrillation. While data on
using monitored DOAC concentrations to improve clinical outcomes are currently lacking,
our findings support a practice of ensuring that apixaban concentrations in older women
and those on 2.5 mg twice daily are within expected ranges. The role of concentration
measurements to improve clinical outcomes with apixaban warrants evaluation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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PERSPECTIVES
COMPETENCY IN MEDICAL KNOWLEDGE:

Routine monitoring of DOAC concentrations is not currently recommended during care
of patients with NVAF, but current dosing recommendations may not support apixaban
concentrations previously shown to be safe and effective. Concentrations may lie outside
expected ranges in older women, patients with reduced CrCL, and those receiving
polypharmacy or moderate CYP3A4/5 inhibitors.

TRANSLATIONAL OUTLOOK:

Higher-than-expected peak concentrations of apixaban in older women may be a
modifiable risk factor for bleeding that warrants consideration and investigation. Reduced
dosing with apixaban was infrequent in randomized trials, and the lower concentrations
seen with reduced dosing suggests that reduced-dosing regimens need further evaluation.

JACC Adv. Author manuscript; available in PMC 2023 November 13.
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FIGURE 1. Peak and Trough Apixaban Concentrationsfor 5 and 2.5 mg Twice Daily
Apixaban concentrations after dosing in patients receiving 5 mg twice daily (on left) or

2.5 mg twice daily (on right). Pink indicates data from women, and blue indicates data
from men. Squares and vertical lines indicate mean + SE. Larger closed circles indicate
higher-than-labeled dosing, and open circles indicate lower-than-labeled dosing. Shaded
rectangles indicate the 5% to 95% range modeled and reported from the pivotal clinical trial
(ARISTOTLE) at the time of peak (2.6—4.4 hours) or trough (9.6-14.4 hours) concentrations
for 5 mg twice daily, and vertical striped rectangles indicate the reported 5% to 95% range
for 2.5 mg twice daily. Reprinted from Cirincione et al 36
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FIGURE 2. Forest Plot of Multivariate Resultsfor 5 mg Apixaban Twice Daily per Label

The estimated mean and 95% confidence interval for peak and trough apixaban

concentrations defined by variables in the multivariate analysis: sex, number of daily
medications, clinical frailty category, coadministrations of moderate CYP3A-Pgp inhibitors,
and dichotomized for creatinine clearance, weight, and number of daily medications. The
dashed vertical lines represent the average for 5 mg twice daily per label. CrCL = creatinine

clearance.
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Dose Sex - 5 mg twice daily

Twice daily: 5mg vs 25mg

[ ) [
Vs
Apixaban @ Apixaban
(ng/mL) (ng/mL)

Peak [Ple)ES(e] 136126 Peak WWPZEEIES 17710
Trough 10946 65+9 Trough | 1PAS0 1017

CENTRAL ILLUSTRATION. Apixaban Concentrations: Dose and Sex Effect
Thomas A, et al. JACC Adv. 2022;1(2):100039.

Mean + SE apixaban concentrations with 5 mg (green) or 2.5 mg (orange) twice daily per
labelling are in the left panel and model-derived average concentrations + SE for women
and men receiving 5 mg twice daily per label are on the right.
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TABLE 2

Peak and Trough Apixaban Concentrations by Dosing Regimen

Compared to range for 5 mg twice daily?

Above 95% range 6 (7) 0 (0) 1(9)
Women 6 0 1
Below 5% range 5 (6) 0 (0) 4(36)
Men 5 0 0

Above 95% range - - 2(18)
Women 2

Below 5% range - - 109
Men 0

Trough concentrations (ng/mL)
80 (91) 3(100) 10 (91)
109 + 56 163 + 48 65+ 28

Compared to range for 5 mg twice daily?

Above 95% range 4(5) 0 (0) 0 (0)
Women 2 0 -
Below 5% range 1(2) 0(0) 2 (20)
Men 1 0 0

Above 95% range - - 0(.)
Below 5% range - - 2(20)
Men 2

Daily AUC (ng*h/mL)¢
75 (85) 3(100) 10 (92)
3,643 + 1,540 4,784 + 1,015 2,138 + 905

5 mg Twice Daily (n = 91) 2.5 mg Twice Daily (n = 24)
Dosing Regimen Dosed per Label Dosed Higher than Label Dosed per Label Dosed Lower than Label
Total 88 (97) 3(3) 11 (46) 13 (54)
Men, women 58, 30 2,1 2,9 7,6
Peak concentrations (ng/mL)
83 (94) 3(100) 11 (100) 13 (100)
201 +90 233 +£53 136 + 87 132+ 88

1(8)
0

5 (38)
4

Compared to range for 2.5 mg twice dailyb

2(15)
1
1(8)
1

11 (85)
65+ 31

0(0)
2(18)
2

Compared to range for 2.5 mg twice dailyb

0(0)
109
1

11 (85)
2,056 + 1,072

Values are n (%), mean + SD. Percentages may not add to 100% due to rounding.

aCompared to estimated 5% to 95% range for apixaban 5 mg twice daily.35

b . . . . . .
Italics are compared to estimated 5% to 95% range for apixaban 2.5 mg twice daily per Iabellmg.35

[ . .
Participants with both peak and trough concentrations.

AUC = area under the concentration vs time curve.
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TABLE 4

Multivariate Analyses of Apixaban Concentration Data for 5 mg Twice Daily Per Label

Peak Concentration Trough Concentration

Par ameter Egtimate (ng/mL)  (95% CI) R? Edgimate(ng/mL) (95% CI) R?2

Female vs male 65.9 (31.5,100.2) 0.34 25.9 (0.2,51.5) 0.17
1 Additional daily medication 11.0 (4.4,17.6) 6.4 (1.5,11.3)
Per 10mL/min decrease creatinine clearance 13.8 (5.0,22.7) 7.0 (0.2, 13.8)

ClI = confidence interval.
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