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BACKGROUND: We investigated the predictors related to major bleeding events during treatment with edoxaban 15mg in pa-
tients aged >80years with nonvalvular atrial fibrillation and high bleeding risk, for whom standard oral anticoagulants are inap-
propriate, focusing on standard laboratory tests related to bleeding.

METHODS AND RESULTS: This was a prespecified subanalysis of the on-treatment analysis set of the ELDERCARE-AF (Edoxaban
Low-Dose for Elder Care Atrial Fibrillation Patients) trial. Major bleeding was the primary safety end point. The event rates
were calculated according to prespecified characteristics at baseline. A total of 984 Japanese patients were randomly as-
signed to edoxaban 15mg or placebo (n=492, each). During the study period, 20 and 11 major bleeding events occurred in
the edoxaban and placebo groups, respectively. The adjusted analysis revealed that hemoglobin <12.3 g/dL (adjusted hazard
ratio [aHR], 3.57 [95% ClI, 1.10-11.55]) and prothrombin time >12.7 seconds; (aHR, 2.89 [95% ClI, 1.05-8.02]) independently
predicted major bleeding, while creatinine clearance <30mL/min showed a tendency towards an increase in major bleeding
(@HR, 2.68; 95% ClI, 0.96-7.46). In patients treated with edoxaban lacking these 3 risk factors, no major bleeding occurred;
major bleeding event rates increased with each risk factor. Patients with 3 risk factors were significantly more likely to have a
major bleeding event at 11.05%/year (HR, 7.15 [95% ClI, 1.92-26.71)).

CONCLUSIONS: In elderly patients with nonvalvular atrial fibrillation with high bleeding risk, baseline hemoglobin <12.3g/dL,
prothrombin time >12.7 seconds, and creatinine clearance <30mL/min may predict major bleeding during treatment with
edoxaban 15mg.

REGISTRATION: URL: ELDERCARE-AF https://www.clinicaltrials.gov; Unique number: NCT02801669.
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arrhythmia, with ischemic stroke being the most lines for the prevention of stroke, but one of the major
devastating manifestation of AF, increasing mor- barriers to OAC prescription is the perceived bleeding
bidity and mortality in affected patients.! The use of oral  risk.?

Atrial fibrilation (AF) is the most common cardiac  anticoagulants (OAC) is recommended in clinical guide-

Correspondence to: Takeshi Mikami, MD, Department of Cardiology, Munakata Suikokai General Hospital, Himakino 5-7-1, Fukutsu City, Fukuoka 811-3298,
Japan. Email: tks.mikami1024@gmail.com

Presented in part at the 86th Annual Scientific Meeting of the Japanese Circulation Society, online, March 11-13, 2022.

Supplemental Material is available at https://www.ahajournals.org/doi/suppl/10.1161/JAHA.122.024970

For Sources of Funding and Disclosures, see page 6.

© 2022 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative
Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.

JAHA is available at: www.ahajournals.org/journal/jaha

J Am Heart Assoc. 2022;11:e024970. DOI: 10.1161/JAHA.122.024970 1


https://orcid.org/0000-0001-5608-6542
mailto:﻿
https://orcid.org/0000-0002-9052-374X
https://orcid.org/0000-0003-3616-4288
https://orcid.org/0000-0001-5857-1621
https://orcid.org/0000-0001-5665-7018
https://orcid.org/0000-0001-9549-9817
https://orcid.org/0000-0002-2348-7646
https://orcid.org/0000-0002-2544-8464
https://orcid.org/0000-0002-3202-7203
https://www.clinicaltrials.gov
mailto:tks.mikami1024@gmail.com
https://www.ahajournals.org/doi/suppl/10.1161/JAHA.122.024970
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.ahajournals.org/journal/jaha

Mikami et al

CLINICAL PERSPECTIVE

What Is New?

e Potential risk factors for major bleeding in el-
derly patients with nonvalvular atrial fibrillation
who are inappropriate for standard oral antico-
agulants because of bleeding risks and treated
with a low-dose edoxaban were not known.

e This subanalysis of the ELDERCARE-AF
(Edoxaban Low-Dose for Elder Care Atrial
Fibrillation Patients) trial investigated the pre-
dictors related to major bleeding events during
treatment with edoxaban 15mg, focusing on the
laboratory test parameters related to bleeding.

e Hemoglobin <12.3g/dL and prothrombin time
>12.7 seconds independently predicted major
bleeding, while creatinine clearance <30mL/
min indicated a tendency towards an increase
in major bleeding.

What Are the Clinical Implications?

e (Clinicians should consider the results of labora-
tory tests such as hemoglobin and prothrombin
time in elderly patients with nonvalvular atrial
fibrillation and reduced renal function before ini-
tiating edoxaban.

e During treatment with edoxaban 15mg, elderly
patients with nonvalvular atrial fibrillation with
baseline hemoglobin <12.3g/dL, prothrombin
time >12.7seconds, and creatinine clearance
<30mL/min should be considered at a higher
risk for major bleeding events.

e Patients with all 3 risk factors are significantly
more likely to have a major bleeding event and
should be monitored carefully.

Nonstandard Abbreviations and Acronyms

CrCl creatinine clearance
NVAF nonvalvular atrial fibrillation
OAC oral anticoagulant

Edoxaban, a direct OAC, has demonstrated nonin-
feriority to warfarin in the prevention of stroke/systemic
embolism in patients with nonvalvular AF (NVAF) and
showed significantly lower rates of bleeding, even in
elderly patients aged >75years.®

However, older age is generally considered a bleed-
ing risk and is one of the variables evaluated when as-
sessing bleeding risk in patients with AF.#

The ELDERCARE-AF trial was a randomized,
placebo-controlled trial that compared low-dose edox-
aban (15mg once daily) with placebo in elderly (aged
>80years) Japanese patients with NVAF in whom the
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use of standard OACs (warfarin, dabigatran, rivaroxaban,
apixaban, or edoxaban) was deemed inappropriate
because of high bleeding risk.>® Edoxaban 15mg was
superior to placebo in preventing stroke or systemic em-
bolism, and importantly, there was no significant increase
in major bleeding (hazard ratio [HR], 1.87 [95% ClI, 0.90—
3.89)).2 However, the trial showed a 1.5% absolute excess
in major bleeding events (20 in the edoxaban group and
11 in the placebo group). Thus, a further assessment of
the bleeding risk is required in elderly patients who may
benefit from edoxaban 15mg.” As the potential risk fac-
tors for major bleeding in this elderly population with an
already high bleeding risk were unknown, we conducted
this subanalysis of the ELDERCARE-AF data to inves-
tigate the predictors related to major bleeding events
during treatment with edoxaban 15mg, focusing on the
laboratory test parameters related to bleeding.

METHODS

The data sets used in the current analysis are avail-
able from the corresponding author upon reasonable
request.

This was a prespecified subanalysis of data from
the ELDERCARE-AF trial, which was a phase 3, multi-
center, randomized, double-blind, placebo-controlled,
event-driven, superiority trial. The full details of the trial
design and main outcomes have been published.%®

ELDERCARE-AF was conducted in compliance
with Japanese legal ordinances and the ethical princi-
ples that have their origin in the Declaration of Helsinki.
The protocol was approved by the ethics committee
of each participating center. Written informed consent
was obtained from all participants or their legal repre-
sentatives before enrollment.

In brief, eligible patients were aged >80years, with
a documented history of NVAF within 1 year of consent
and a CHADS, score >2. In addition, patients had to
be considered ineligible for treatment with standard
OACs at the recommended therapeutic strength or
dose because of either low creatinine clearance (CrCl;
15-30mL/min), history of bleeding (from a critical area
or organ, or gastrointestinal), low body weight (<45kg),
continuous use of nonsteroidal anti-inflammatory
drugs, or current use of an antiplatelet drug.

Eligible patients were randomly assigned in a 1:1
ratio to receive either 15 mg of edoxaban or placebo,
once daily. Randomization used an interactive re-
sponse technology system and was stratified accord-
ing to CHADS, scores (2 or >3 points).

The primary safety end point was major bleeding
according to the criteria of the International Society on
Thrombosis and Hemostasis.®

The population in this subanalysis was the on-
treatment analysis set, defined as patients included in
the trial treatment period and up to 3days after the last
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dose of the trial drug or the end of the trial. Bleeding
events were summarized by group and analyzed for
the on-treatment period. Major bleeding event rates
were calculated according to prespecified character-
istics determined before the administration of the trial
drug. These included serum creatinine, serum alkaline
phosphatase, hemoglobin, platelet count, plasma brain
natriuretic peptide, serum troponin I, prothrombin time
(PT), activated partial thromboplastin time, D-dimer
levels, and prothrombin fragment 1+2 levels (Data S1).

Characteristics with P<0.05 in the unadjusted analysis
were analyzed using a Cox proportional hazard model
with a single-group indicator. CrCl was used to assess
renal function instead of serum creatinine in the models
because serum creatine depends on muscle mass. The
CrCl <80mL/min value was based on the severe renal
impairment criteria for bleeding risk applied in this trial.
CrCl (<80mL/min), hemoglobin <12.3g/dL (the median
value), and PT >12.7 seconds (the median value) were
included in the adjusted Cox proportional hazard model
to analyze the impact on major bleeding incidence. In
this trial, the median value of PT-international normalized
ratio was 1.1. The model factors were selected accord-
ing to clinical expertise and statistical significance of the
factors in the unadjusted analyses. Missing data were
included in the analysis by imputation. No multiplicity ad-
justment was made. The cumulative incidence of major
bleeding events was estimated by treatment group
using the Kaplan—-Meier method.

Statistical significance was set at P<0.05. Statistical
analyses were conducted using SAS version 9.4 (SAS
Institute Inc., Cary, NC). Takuya Hayashi had full ac-
cess to all the data in the trial and takes responsibility
for its integrity and the data analysis.

RESULTS

Between August 5, 2016 and November 5, 2019,
1086 patients were enrolled, of whom 984 underwent
random assignment to treatment (edoxaban 15mg,
n=492; placebo, n=492).5 In the placebo group, 2 pa-
tients did not receive the trial drug, so the on-treatment
population consisted of 490 patients. Out of 984 pa-
tients, 419 (42.6%) were men. No sex-based or race- or
ethnicity-based differences were present (all patients
were Japanese).

Twenty major bleeding events occurred in the
edoxaban group and 11 events in the placebo group.
Intracranial hemorrhages occurred in 2 and 4 patients,
respectively, and gastrointestinal bleeding in 14 and
5 patients, respectively. There were no fatal bleeding
events in the edoxaban group versus 2 in the placebo
group.®

Table S1 shows the event rates for major bleed-
ing events according to CrCl, hemoglobin, PT, and
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other laboratory parameters in the edoxaban group.
The unadjusted analysis revealed that the event rate
was 6.16% per year in patients with CrCl <30mL/min
(HR, 3.90 [95% ClI, 1.50-10.09]), compared with those
with CrCl >30mL/min; 5.80% per year for hemoglobin
<12.3g/dL (HR, 4.94 [95% Cl, 1.66-14.72]); and 5.05%
per year for PT >12.7 seconds (HR, 3.13 [95% ClI, 1.13—
8.72)). The adjusted analysis revealed that hemoglobin
<12.3g/dL (adjusted hazard ratio [aHR], 3.57 [95% ClI,
1.10-11.55]) and PT >12.7seconds (aHR, 2.89 [95%
Cl, 1.05-8.02]) were independent predictors for major
bleeding (Table 1), and CrCl <30mL/min showed a
tendency towards an increase in major bleeding (@HR,
2.68 [95% Cl, 0.96-7.46)). Figure shows the cumulative
incidence curves for major bleeding events according
to subgroups by CrCl, hemoglobin, and PT. The pla-
cebo group showed a natural history irrespective of
OAC therapy, and the event rates were listed for com-
parison with the edoxaban group.

In patients treated with edoxaban lacking any of the 3
identified risk factors (ie, CrCl <30 mL/min, hemoglobin
<12.3g/dL, and PT >12.7 seconds), ho major bleeding
occurred (Table 2). However, the major bleeding event
rate increased with the increase in the risk factors, and
patients with all 3 risk factors were significantly more
likely to have a major bleeding event (11.05% per year;
HR, 715 [95% CI, 1.92-26.71] versus patients with one
risk factor).

DISCUSSION

In this post hoc subanalysis of the laboratory test factors
related to major bleeding events in the ELDERCARE-AF
trial, the adjusted analysis revealed that hemoglobin
<12.3g/dL and PT >12.7seconds were independent
predictors for major bleeding, with CrCl <80mL/min
also showing a tendency towards an increased risk of
bleeding events.

Of the many scoring systems available to predict
major bleeding in patients with AF, the HAS-BLED
score remains popular because of its balance of
sensitivity and specificity.2 Variables included in the
HAS-BLED score are hypertension, abnormal kidney/
liver function, stroke, bleeding history or predisposi-
tion, labile international normalized ratio, elderly age
(>65years), and concomitant use of drugs/alcohol.
The risk of major bleeding increases as the HAS-BLED
score increases (from 1.13% per year at a score of O to
12.50% at a score of >5).* Our trial failed to show the
increased risk of major bleeding with edoxaban 15mg
in patients with HAS-BLED score >3 compared with
those with the score <2,5 presumably because of the
presence of bleeding risks not necessarily included in
HAS-BLED score assessments (eg, severe renal im-
pairment defined by CrCl <80mL/min and low body
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Table 1. Baseline Characteristics and Incidence of Major Bleeding (On-Treatment Analysis Set)
Unadjusted analysis Adjusted analysis
Variable Patients (n) Events (n) Patient-years Event rate (%/y) | HR (95% CI) P value HR (95% CI) P value
Edoxaban group
CrCl, mL/min
<30 197 14 227.2 6.16 3.90 (1.560-10.09) 0.005 2.68 (0.96-7.46) 0.06
>30 295 6 37941 1.58 Reference Reference
Hemoglobin, g/dL*
<12.3 232 16 276.0 5.80 4.94 (1.66-14.72) 0.004 3.57 (1.10-11.55) 0.03
>12.3 260 4 330.3 1.21 Reference Reference
Prothrombin time, st
>12.7 253 15 296.8 5.05 313 (1.13-8.72) 0.03 2.89 (1.05-8.02) 0.04
<12.7 239 5 309.6 1.62 Reference Reference
Placebo group
CrCl, mL/min
<30 203 6 247.0 2.43 1.86 (0.57-6.05) 0.31 1.43 (0.41-4.96) 0.57
>30 287 5 372.8 1.34 Reference Reference
Hemoglobin, g/dL*
<12.3 258 8 318.5 2.51 2.57 (0.69-9.54) 0.16 2.21 (0.56-8.75) 0.26
>12.3 232 3 301.3 1.00 Reference Reference
Prothrombin time, st
>12.7 267 8 332.2 2.4 218 (0.55-8.65) 0.27 1.97 (0.46-8.33) 0.36
<12.7 223 3 287.6 1.04 Reference Reference

CrCl indicates creatinine clearance; and HR, hazard ratio.
*12.3g/dL was the median value.
12.7 seconds was the median value.

weight) in the trial. A previous study of the data de-
rived from the ARISTOTLE (Apixaban for Reduction
In Stroke and Other Thromboembolic Events in Atrial
Fibrillation) trial proposed the ABC-bleeding score
consisting of age, biomarkers (growth differentiation
factor-15, high-sensitivity cardiac troponin T, and he-
moglobin), and clinical history of previous bleeding,
which yielded a higher c-index than HAS-BLED and
Outcomes Registry for Better Informed Treatment
(ORBIT) scores for major bleeding.® Furthermore, a
modified ABC-bleeding score using an alternative bio-
marker CrCl also outperformed HAS-BLED and ORBIT
scores.

CrCl <30mL/min is an indicator of severely impaired
kidney function, hemoglobin <12.3g/dL indicates
a predisposition to bleeding, and all patients in the
ELDERCARE-AF trial were elderly (>80years). Because
the labile international normalized ratio is a factor spe-
cific to patients taking warfarin, we consider that a me-
dian PT >12.7 seconds is more applicable to patients
taking direct OACs. Thus, the 3 risk factors in our trial
(CrCl <30mL/min, hemoglobin <12.3g/dL, and PT
>12.7 seconds) may represent the risk for major bleed-
ing in elderly patients. Like HAS-BLED, bleeding rates
in our analysis increased as the number of risk fac-
tors increased, from 0% per year for edoxaban-treated
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patients with no risk factors to 11.05% per year for
those with 3 risk factors.

Of note, the 3 risk factors identified in our subanaly-
sis are consistent with the published literature. Multiple
previous studies have explored the link between im-
pairment in kidney function and AF, and it is well known
that chronic kidney disease is associated with an in-
creased risk of stroke or systemic thromboembolism
and bleeding among patients with AF.'® Moreover, data
from the Fushimi AF Registry of Japanese patients with
AF stratified by CrCl showed that after adjustment for
prespecified factors, patients with CrCl <80 mL/min had
an increased risk of both stroke/systemic embolism (HR,
1.68 [95% ClI, 1.04-2.65; P=0.04]) and major bleeding
(HR, 2.08 [95% Cl, 1.23-3.39; P=0.008])."" Renal func-
tion is an important determinant of plasma edoxaban
concentration and the decline in the function is likely to
be associated with the increased drug concentration.
We consider a periodic examination renal function (cre-
atinine clearance) is mandatory in elderly AF patients at
risk of renal impairment as indicated by the European
Heart Rhythm Association practical guide."

Anemia is a frequently observed comorbidity in
patients with AF and has been reported to be asso-
ciated with an increased risk of major bleeding, as
well as with all-cause mortality, cardiovascular and
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Figure.
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Kaplan-Meier curves for major bleeding events by subgroups according to (A) creatinine clearance, (B)

d without each bleeding risk factor, respectively. aHR indicates

adjusted hazard ratio; CrCl, creatinine clearance; and PT, prothrombin time.

noncardiovascular mortality, stroke/systemic throm-
boembolism, and gastrointestinal bleeding.'® However,
we note that patients with hemoglobin <9g/dL were
excluded from this trial, which may have introduced
some bias, and physicians will likely consider hemo-
globin <12.3g/dL as marginally low in the general

population. However, this criterion seems to be a risk
factor of major bleeding in this population of elderly
patients.

Although there are no data indicating that baseline
PT before the administration of OACs is a predictor
of major bleeding, it has been shown that bleeding

Table 2. Incidence of Major Bleeding by Number of Bleeding Risk Factors
Unadjusted HR Unadjusted P

No. of factors* Patients (n) Events (n) Patient-years Event rate (%/y) (95% CI) value
Edoxaban group

0 107 0 143.2 0.00 Lt W

1 158 3 198.5 1.51 Reference

2 157 9 1921 4.69 3.16 (0.85-11.78) 0.09

3 70 8 72.4 11.05 7.15 (1.92-26.71) 0.003
Placebo group

0 90 0 116.8 0.00 L L

1 161 3 213.3 1.41 Reference

2 150 5 184.7 2.71 2.00 (0.49-8.17) 0.34

3 89 3 105.0 2.86 2.09 (0.43-10.20) | 0.36

CrCl indicates creatinine clearance; and HR, hazard ratio.
*Bleeding risk factors were CrCl <80 mL/min, hemoglobin <12.3g/dL, and proth
fNot shown because interpretable estimates were not obtained due to the abse
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rombin time >12.7 seconds.
nce of event occurrence (HR, 0.00 [95% CI, 0.00-0.00; P<0.001]).
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event rates were higher in patients treated with di-
rect OAC with excessive prolongation of coagulation
attributable to inappropriately high dosing and/or low
body weight." It is known that PT can be prolonged
as plasma edoxaban concentrations increase and that
the area under the blood concentration—time curve is
increased when edoxaban is administered to patients
with renal dysfunction (which can include elderly pa-
tients with age-related kidney impairment).’® Thus,
if baseline PT is long, the effect of edoxaban is likely
to be strong, and the risk of bleeding will be higher. It
may be argued that a PT of <13.5seconds is normal,
based on some laboratory findings in general popula-
tions. However, the present trial of elderly patients with
NVAF and high bleeding risk at baseline showed that
increases in PT >12.7 seconds at baseline may predict
major bleeding in this population. The median value
was used to reduce the bias that may have arisen from
the difference in the number of patients with and with-
out risk.

A prespecified subanalysis of the ENGAGE AF-
TIMI 48 (Effective Anticoagulation with Factor Xa
Next Generation in Atrial Fibrillation—Thrombolysis in
Myocardial Infarction 48) trial evaluated clinical out-
comes of edoxaban versus warfarin in patients with
AF according to age. Elderly patients (aged >75years)
treated with edoxaban were shown to derive thera-
peutic benefit.2 On the other hand, the risk of major
bleeding exceeded the risk of stroke or systemic em-
bolic events with increasing edoxaban concentration,
resulting in a narrow therapeutic window.'® As such,
while the results of the ELDERCARE-AF trial suggest
that prescribing low-dose edoxaban (15mg/day) can
prevent stroke or systemic embolism in elderly patients
with AF in whom other OACs are unsuitable,® it re-
mains important to consider the risk of bleeding. Thus,
the findings of this subanalysis suggest that clinicians
should particularly consider the results of laboratory
tests such as hemoglobin and PT in elderly patients
with reduced renal function before initiating edoxaban.

The present trial has some limitations. The restricted
patient numbers (492 edoxaban-treated individuals from
Japan) may limit the generalizability. The small number
of bleeding events may have confounded the data, par-
ticularly as there were no events in patients lacking all 3
identified risk factors. In the present analysis, we focused
on the routine laboratory tests relating to the increased
risk of major bleeding, and the concentration of edox-
aban was not assessed. Its relation to the efficacy and
safety seen in the ELDERCARE-AF trial seems to be im-
portant, and a further study would be required. We used
the result of PT test as a bleeding risk factor, instead of
its normalized ratio, PT-international normalized ratio. In
this trial, the result of PT test was reported in 3 significant
digits whereas PT-international normalized ratio in 2 sig-
nificant digits. Therefore, the result of PT was preferable
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to evaluate the risk of bleeding events more sensitively.
This analysis of predictors was based on baseline lab-
oratory test values (such as kidney function) that may
have changed during the trial period. A large propor-
tion of patients discontinued the ELDERCARE-AF trial
because of their high-risk status. However, no patients
were lost to follow-up, and only 6 withdrew consent be-
cause of bleeding-related concerns. Most of those who
withdrew did so because of adverse events unrelated
to bleeding or because they were no longer capable
of participation. A separate analysis was conducted to
evaluate whether patient discontinuation influenced the
results; however, similar results to those of the primary
analysis were obtained. This trial involved Japanese pa-
tients with AF, and therefore the results may not apply to
other ethnic populations. The trial sample size was not
powered for any subgroup analyses, and the event rates
in the subgroups were low. Finally, other factors such as
age, sex, body mass index, or comorbidities were not
considered in this subanalysis.

CONCLUSIONS

In elderly patients with NVAF, for whom standard OACs
are inappropriate because of high bleeding risk, base-
line hemoglobin <12.3g/dL, PT >12.7seconds, and
CrCl <30mL/min may be predictive for major bleeding
during treatment with edoxaban 15mg.
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Data S1. Supplemental Methods
All laboratory tests were performed before the administration of the trial drug at a central

laboratory (SRL, Inc., Tokyo, and Kanagawa, Japan).

Rationale for the cutoff points
The cutoff point for CrCl is 30 mL/min as this was defined as being at risk of bleeding in
the inclusion criteria.

The cutoff point for BNP is 200 pg/mL based on the statement from the Japanese
Heart Failure Society that suggests a cutoff point of 200 pg/mL as “highly likely to have
HF which requires treatment, and extensive testing or referral to a specialist should be
conducted.”"’

The other cutoff points were medians (hemoglobin, troponin |, prothrombin time,
activated partial thromboplastin time, D-dimer, and prothrombin fragment 1+2 levels) or
the nearest integer point to the median (alkaline phosphatase: median, 249.0 U/L;
platelets: median, 19.9x10%/uL).

As a sensitivity analysis, we identified the optimal cutoff values for the major
bleeding event based on Youden Index: hemoglobin: 12.0 g/dL, prothrombin time: 12.5
sec. These optimal cutoff values are close to their medians respectively (median:
hemoglobin: 12.3 g/dL, prothrombin time: 12.7 sec.). Therefore, we consider the present

categorization by median values was reasonable.



Laboratory data collection methods

Laboratory data were collected using the following methods: serum creatinine®
(measured with enzyme method; Hitachi 7700 Series), serum alkaline phosphatase®
(JSCC standardized method; Hitachi 7700 Series), hemoglobin® (sodium lauryl sulfate-
hemoglobin method; Sysmex Automated Hematology Analyzer XE-2100), platelet
count® (Hydro Dynamic Focusing, DC Detection; Sysmex Automated Hematology
Analyzer XE-2100), plasma brain natriuretic peptide® (chemiluminescence enzyme
immunoassay; Lumipulse Presto Il (applicable for samples accepted up to 28 Feb 2017)
or Lumipulse L2400 (applicable for samples accepted from 29 February 2017), serum
troponin 14 (chemiluminescence enzyme immunoassay; UniCel DxI 800), prothrombin
time® (blood clotting time measurement method; Sysmex CS-2400 Series), activated
partial thromboplastin time® (blood clotting time measurement method; Sysmex CS-
2400 Series), D-dimer levels® (latex immunoassay; JCA-BM1650 (applicable for
samples accepted up to 6 Sep 2018) or JCA-BM8020 (applicable for samples accepted
from 7 Sep 2018)), and prothrombin fragment 1+2 levels® (enzyme-linked

immunosorbent assay; EMax Microplate Reader).

®Blood was collected using vacuum blood sampling tubes. The serum was stored
refrigerated.

®Blood was collected using vacuum blood sampling tubes containing EDTA-2K and
stored refrigerated.

“Blood was collected using vacuum blood sampling tubes containing EDTA-2Na. The

plasma was stored frozen.



9Blood was collected using vacuum blood sampling tubes. The serum was stored
frozen.

°Blood was collected using vacuum blood sampling tubes with sodium citrate. The

plasma was stored frozen.



Table S1. Event Rates for Major Bleeding Events According to Laboratory Test Parameters Related to Bleeding in the Edoxaban

Group

Variable Patients (N) Events (n) Patient- Event rate Unadjusted Unadjusted

years (%ly) HR (95% CI) P value

CrCl (mL/min)

<30 197 14 227.2 6.16 3.90 (1.50-10.09) 0.005

=30 295 6 379.1 1.58 Reference -
Alkaline phosphatase (U/L)

2250 241 13 290.1 4.48 1.99 (0.79-5.00) 0.14

<250 251 7 316.2 2.21 Reference -
Hemoglobin (g/dL)

<12.3 (median) 232 16 276.0 5.80 4.94 (1.66-14.72) 0.004

212.3 (median) 260 4 330.3 1.21 Reference -
Platelets (10%/uL)

<20 244 13 292.2 4.45 2.02 (0.80-5.05) 0.13

220 248 7 314.1 2.23 Reference -



Plasma BNP (pg/mL)
=200 270
<200 222
Troponin | (ng/mL)
20.02 (median) 246
<0.02 (median) 246
Prothrombin time (s)
212.7 (median) 253
<12.7 (median) 239
Activated prothrombin time (s)
227.3 (median) 245
<27.3 (median) 247
D-dimer (ug/mL)
21.15 (median) 236
<1.15 (median) 252

Missing 4

14

13

15

12

11

321.7

284.6

297.4

308.9

296.8

309.6

278.9

327.4

268.0

332.7

5.6

4.35

2.11

4.37

2.27

5.05

1.62

4.30

2.44

3.36

3.31

0.00

2.04 (0.78-5.34)

Reference

1.89 (0.76—4.69)

Reference

3.13 (1.13-8.72)

Reference

1.75 (0.71-4.33)

Reference

1.04 (0.44—2.48)

Reference

*

0.15

0.17

0.03

0.23



Prothrombin F1+2 (pmol/L)

<421 (median) 245 11 306.8 3.59 1.16 (0.48-2.78) 0.74

2421 (median) 247 9 299.5 3.00 Reference -

BNP indicates brain natriuretic peptide; Cl, confidence intervals; CrCl, creatinine clearance; and HR, hazard ratio.

*Not displayed in this table because interpretable estimates were not obtained due to the absence of event occurrence.

(HR, 0.00 [95% ClI, 0.00—0.00; P<0.001]).
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