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Abstract

Background—*Factor Xa (FXa) inhibitors, used for stroke prevention in atrial fibrillation and
venous thromboembolism treatment and prevention, are the dominant non-Vitamin K oral
anticoagulants on the market. While major bleeding may be less common with these agents
compared to warfarin, it is always a risk, and little has been published on the most serious bleeding
scenarios. This study describes a cohort of patients with FXa inhibitor-associated life-threatening
bleeding events, their clinical characteristics, interventions and outcomes.

Methods—We performed a retrospective, 5-center review of FXa inhibitor-treated major
bleeding patients. Investigators identified potential cases by cross-referencing ICD-9/10 codes for
hemorrhage with medication lists. Investigators selected cases they deemed to require immediate
reversal of coagulopathy, and reviewed charts for characteristics, reversal strategies and other
interventions, and outcomes.

Results—A total of 56 charts met the inclusion criteria for the retrospective cohort, including 29
(52%) gastrointestinal bleeds (GIB), 19 (34%) intracranial hemorrhages (ICH) and 8 (14%) others.
Twenty-four (43%) patients received various factor or plasma products, and the remainder received
supportive care. Thirty-day mortality was 21% (n= 12). Re-anticoagulation within 30-days
occurred in 23 (41%) patients. Thromboembolic events (TEES) occurred in 6 (11%) patients. No
differences were observed in outcomes by treatment strategy.

Conclusions—This cohort of FXa inhibitor-associated major bleeding scenarios deemed
appropriate for acute anticoagulant reversal illustrates the variable approaches in the absence of a
specific reversal agent.

"Corresponding author. tmilling@seton.org (T.J. Milling).
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1. Introduction

Non-Vitamin K oral anticoagulants, including the direct thrombin inhibitor dabigatran
(Pradaxa®) and the oral Factor Xa (FXa) inhibitors rivaroxaban (Xarelto®), apixaban
(Eliquis®) and edoxaban (Savaysa®), are rapidly replacing Vitamin K antagonists (VKAS)
as the mainstay for stroke prevention in atrial fibrillation and treatment of venous
thromboembolism (VTE) [1]. These drugs are easier to manage than VKAs as they do not
require routine monitoring of the international normalized ratio and are associated with less
intracranial hemorrhage (ICH) [2-5]. Meta-analyses suggest superiority in both safety and
efficacy of the newer drugs over VKAs; [6,7] however, serious bleeding still occurs, with an
estimated 80,000 cases of major hemorrhage in the U.S. annually on FXa inhibitors alone

[8].

There are no currently available agents for reversal of anticoagulation effects of FXa
inhibitors outside of clinical trials. When trial enrollment is not an option, clinicians who
manage patients with FXa inhibitor-associated major hemorrhage are left to use various
factor products with even less safety data or supportive care alone [9]. Little is known about
the clinical characteristics, interventions and outcomes of these critically ill bleeding
patients outside clinical trials.

The primary aim of this study was to characterize the natural history of a multi-center cohort
of critically ill FXa inhibitor-associated major hemorrhage patients, the clinical interventions
used and their 30-day post-death/discharge outcomes. This cohort provides a historical
control group that may no longer be obtainable in the near future when targeted FXa
inhibitor reversal agents are likely to be approved and in use.

2. Methods

2.1. Data source

Emergency physicians and neurologists from 5 geographically dispersed U.S. medical
centers participated in this retrospective chart review study. Investigators identified potential
charts from electronic medical records by cross-referencing medication lists and hemorrhage
International Classification of Diseases (ICD)-9/10 codes.

2.2. Eligibility criteria
Inclusion criteria included: 1) anticoagulation initiated via direct or indirect FXa inhibitor
limited to apixaban, rivaroxaban or low molecular weight heparin; and 2) admitted to the
hospital on or after January 1, 2014 for a serious/life-threatening acute major bleeding
episode that would be indicated for immediate reversal of anticoagulation as determined by
the investigator.

Acute major bleeding was defined using a modified version of the International Society on
Thrombosis and Haemostasis (ISTH) bleeding criteria [10].
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2.3. Outcomes

The primary objectives were to describe the patient characteristics, clinical approach, and
outcomes in severe FXa inhibitor-associated major bleeding.

2.4. Quality control

We confirmed precision of the chart review through standardized quality control procedures
involving re-abstraction of 10% of charts by a second provider at each site not participating
in the initial review and calculated inter-rater reliability reporting a kappa statistic. Inter-
rater reliability was conducted on six key variables in the study including patient diagnosis,
exposure to concomitant antiplatelets, utilization of coagulation factor products or plasma to
treat the bleeding event, 30-day mortality, 30-day re-anticoagulation and occurrence of
thromboembolic events.

2.5. Statistical analysis

We analyzed patient demographics, clinical characteristics, resource utilization and
outcomes descriptively. We summarized dichotomous and categorical variables using counts
and proportions and tested for significance using Fisher’s exact test. We summarized
continuous variables using means and standard deviations (SD) or medians and inter-quartile
ranges (IQR), where appropriate, and tested for significance using the Kruskal-Wallis test.
All analyses were conducted using IBM SPSS software, version 24.

3. Results

3.1. Physician and patient characteristics

Physician investigators from 5 medical centers (see Table S1 for overview of medical
centers) submitted data from 56 patients with serious/life-threatening acute major bleeding.
Index admission dates ranged from January 2014 to April 2016.

The mean (£SD) age of the enrolled patients was 76 + 12 years. Of these patients, 77%
(43/56) were non-Hispanic Caucasian and 93% (52/56) were government insured. These
patients had significant comorbidities, including congestive heart failure (36%; 1= 20),
pulmonary disease/asthma (27%; n= 15), cancer (16%; n = 9) and renal disease (13%; n=
7), with a mean Charlson Comorbidity Index score of 2 (Tables 1 and S2) [11].

3.2. Location of bleeding and presentation of bleeding

The index hemorrhage sites for acute major bleed patients were 29 (52%) gastrointestinal
bleeds (GIB), 19 (34%) intracranial hemorrhages (34%) and 8 (14%) “others”. The “other”
bleeding locations consisted of 2 intra-abdominal, 2 respiratory tract, 1 nasal, 1 pericardial, 1
skin and 1 urinary tract. Upper gastrointestinal tract bleeds were observed in 38% (11/29) of
patients with GIBs, mostly in the stomach (7= 6); 10% (3/29) were lower gastrointestinal
bleeds (in the remaining 15 GIBs the location of bleeding was not reported). At hospital
presentation, 10% (3/29) of patients with GIBs had systolic blood pressure < 90 mm Hg and
21% (6/29) had poor skin perfusion. Laboratory scores for these patients generally showed
low hemoglobin levels, with 86% (25/29) of patients having hemoglobin levels <10 g/dL
(Table 2).
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The type of ICH was reported in 84% (16/19) of patients. Of the known causes, 10 were
non-traumatic and 6 were traumatic. Six of the 10 non-trauma ICHs were intraparenchymal,
3 of 10 were hemorrhagic transformations of ischemic stroke and 1 of 10 was an aneurysmal
subarachnoid hemorrhage. The 6 traumatic ICHs were equally distributed between subdural
hemorrhage, subarachnoid hemorrhage and intraparenchymal contusion (7= 2 each).

3.3. Treatment exposure and presentation of bleeding

Thirty-eight (68%) patients were on rivaroxaban, 12 (21%) were on apixaban and 6 (11%)
were on enoxaparin. Of the 50 patients on direct-acting oral anticoagulants, 20 (40%) were
on aspirin, 5 (10%) were on clopidogrel and 3 (6%) were on both antiplatelet agents. The
last anticoagulant dose was administered at a mean (£SD) of 15+ 5,17+ 9and 12+ 3 h
before admission for patients on rivaroxaban, apixaban and enoxaparin, respectively (Table
1). Bleeding occurred after being on an anticoagulant for a median (IQR) of 97 (20, 210)
days (Table S3).

3.4. Types of interventions to manage the bleeding event

Clinicians used coagulation factor or plasma products in 24 (43%) patients. Factor VI1II
inhibitor bypassing activity (FEIBA) and fresh frozen plasma (FFP) were the most
commonly used coagulation factor and plasma products, respectively. FEIBA was used in 12
(21%) major bleeding patients, with a mean (xSD) 2193 + 799 units, and FFP was used in
10 (18%) patients, with a mean (£SD) 3 £ 1 units. Three (5%) patients received 4-factor
prothrombin complex concentrate. FEIBA was the most used agent for treating ICH (8/19,
42%), and FFP was the most used for GIB (8/29, 28%). Usage of FEIBA was driven by one
center that used the product in 64% (9/14) of submitted acute bleeding patients.

Platelets were used in 4 (7%) patients, of which 3 of 4 were on concomitant antiplatelets at
admission. Additionally, 2 (4%) patients received vitamin K and 2 (4%) received protamine
sulfate (both patients were on enoxaparin; Table 3).

3.5. Hospital length of stay and resource utilization

The median (IQR) hospital LOS was 5 (3, 8) days. In 30 (54%) patients, the LOS was <5
days, while 17 (30%) had an LOS between 5 and 10 days, 6 (11%) between 10 and 20 days
and 2 (4%) between 20 and 30 days. The LOS was reported as 47 days for 1 patient. The
median (IQR) ICU LOS was 4 (2, 7) days (n= 35). In addition, the median (IQR) telemetry/
stepdown unit LOS was 4 (3, 5) days (/7= 20; Table S4).

3.6. Clinical outcomes

At 30-days post-death/discharge, the mortality was 21% (12/56) across all bleed types, with
subgroup mortalities of 14% (4/29) for GIB and 37% (7/19) for ICH (Table 4). There was no
association found between mortality or thromboembolic events (TEES) based on the type of
FXa inhibitor (data not shown).

Re-anticoagulation within 30-days post-discharge occurred in 41% (23/56) of patients, with
17 of 23 restarting on the same FXa inhibitor (Table 4).
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No differences were observed in resource utilization or clinical outcomes by treatment
strategy (data not shown). However, patients on direct-acting oral anticoagulants with
concomitant antiplatelets were associated with an occurrence of TEEs (p= 0.034), a trend
toward a greater likelihood of mortality (o= 0.084) and a reduced likelihood of re-
anticoagulation (p = 0.086).

3.7. Inter-rater reliability

To confirm accuracy of data abstraction, 10% of the charts were re-abstracted and analyzed
on the clinical diagnosis, exposure with concomitant antiplatelets, overall use of coagulation
factors and plasma to reverse the bleeding event and clinical outcomes (mortality, re-
anticoagulation and TEESs). The kappa statistic for the re-abstracted data was 0.97 due to a
differing interpretation on one patient’s site of bleed (retroperitoneal vs. intra-abdominal),
although there was alignment in both abstractions on a previous survey question which
indicated this was a spontaneous retroperitoneal bleed. Similarly, in the re-abstraction of
another patient, there was a differing opinion on whether a clinically significant
complication (infarction of kidneys) should be considered a TEE. Assuming both
differences, an updated kappa statistic of 0.94 was calculated for the 6 characteristics.

4. Limitations

As this was a retrospective study, the quality and completeness of information were
dependent on quality and accuracy of documented medical records. Patients were excluded
from this study if they were enrolled in an interventional reversal agent study, which may
have biased the sample. Although site monitoring was not required for this study, extensive
data validation and quality checks were established for the electronic case report form,
including re-abstraction of specific data points. Incomplete data may have resulted from
information not being captured by routine physician documentation.

As only 5 sites were included in the study, generalizability of the findings may be limited.
Institutional practices highlighted in this study may not be representative of the overall
treatment practice, as patients were excluded from this study if they were enrolled in an
interventional reversal agent study.

Furthermore, the relatively small sample size likely impacted the power of our study to
detect statistically significant differences, particularly between subgroups. Subgroup
analysis based on a 95% confidence level and 80% power would require >1000 patients.
Given the relatively rare nature of FXa inhibitor-associated serious/life-threatening acute
major bleeding, combined with the short study timeframe, a sample size of this magnitude
was not feasible.

5. Discussion

In this retrospective chart review, patients in the cohort of critically ill FXa inhibitor-
associated major bleeding had a high mortality rate despite aggressive management in the
absence of a specific reversal agent. The mortality rate of 21% (12/56) is higher than the
interim analysis of the ongoing, prospective, Phase 3b/4 trial of andexanet alfa

Am J Emerg Med. Author manuscript; available in PMC 2018 July 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Milling et al.

Page 6

(ANNEXA-4) in patients with acute major bleeding (10/67, 15%) [12]. Andexanet alfa is an
investigational agent for targeted reversal of anticoagulation effects of FXa inhibitors. It is a
modified FXa decoy molecule that binds all FXa inhibitors, including indirect FXa
inhibitors such as enoxaparin, allowing native FXa to function in the clotting cascade
[13,14]. Statistical comparisons of such small groups, such as our group and ANNEXA4, are
underpowered and confounded by retrospective versus prospective designs, lack of blinding
and investigator bias. However, the cohorts seem to be similar in terms of patient
characteristics, co-morbidities, bleeding type and severity (Tables 1 and 2), and all were
enrolled at active ANNEXAA4 sites [12]. All trials of anticoagulant reversal agents, including
prospective and randomized trials, are underpowered to detect differences in the relatively
rare safety outcomes of death and TEEs [12,17,19].

Characteristics of these newer anticoagulants challenge major bleeding definitions and
reversal paradigms established in the warfarin era. The widely used ISTH major bleeding
criteria, which include a hemoglobin drop of 2 g/dL and do not require hemodynamic
instability, may be an appropriate aggressive anticoagulant reversal trigger for patients on
vitamin K antagonists (VKASs). VKAs’ exceedingly long half-lives might preclude watchful
waiting as a reasonable reversal option. The FXa inhibitors, however, have short half-lives,
and stable bleeding patients may not require aggressive reversal strategies, which is why we
asked investigators to enroll only patients in need of immediate reversal for this cohort. This
shift in acuity likely explains some of the differences between the first randomized, plasma-
controlled trials reversing warfarin with 4-factor non-activated prothrombin complex
concentrate (4F-PCC, Kcentra®) [17,18] and the recent and ongoing studies of direct-acting
oral anticoagulant reversal agents idarucizumab (ReverseAD) and andexanet alfa
(ANNEXA4) [12,19].

In the KCentra studies, patients were randomized to receive 4F—PCC or plasma to reverse
acquired coagulation factor deficiency induced by VKAs, e.g. warfarin. Kcentra received
FDA approval for reversal of VKA therapy in major bleeding in 2013 [17,18]. Idarucizumab
(Praxbind®), a monoclonal antigen-binding antibody fragment studied in a single arm trial
for reversing the anticoagulation effects of the direct thrombin inhibitor dabigatran, was
FDA approved in 2015 [19].

The study investigating 4F-PCC adhered very closely to the standard ISTH criteria and
enrolled a broader range of patients, with a larger percentage of GIBs (64%) and smaller
percentage of ICHs (12%) compared to our retrospective cohort, ANNEXA4 and RE-
VERSE AD [17]. The study had a low 30-day mortality (6%) and TEE rate (7%) [17]. Those
studies also had the benefit of a two arm study design with a control group receiving plasma,
which allowed the study to show any differences in mortality, safety and TEEs between the
4F-PCC and plasma groups [20,21]. Designing clinical trials to test the reversal agents for
direct-acting oral anticoagulants presented new challenges. The newer anticoagulants’
shorter half-lives made a “wait and see” approach for patients in the milder end of the major
bleeding spectrum reasonable. This led, by combination of design and investigator selection
bias, to a much higher acuity of illness cohort of bleeding patients enrolled in the newer
anticoagulant reversal trials. The 30-day mortality tripled (18%) in RE-VERSE AD
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(idarucizumab) and nearly so (15%) in the interim report of ANNEXA-4 (andexanet alfa)
[12,19].

Much of the mortality differences in these reversal studies probably can be ascribed to the
high percentage of ICH patients in RE-VERSE AD and ANNEXA-4. ICHSs represented 35%
of the major bleeding cohort of RE-VERSE AD [19], 42% in the interim ANNEXA-4
analysis [12], but only 12% in 4F-PCC [17]. Our cohort had 34% ICHSs and a 30-day
mortality of 21%. For comparison, of the 327 cases of major bleeding in the ARISTOTLE
Trial of apixaban for atrial fibrillation, only 52 (16%) patients on apixaban experienced an
ICH, and the overall mortality for all major bleeds was 11% [22].

Thromboembolic events, which include strokes and systemic emboli, myocardial infarctions,
deep-vein thromboses and pulmonary emboli, may be related to the reversal strategy or the
native prothrombotic state for which the patient was initially prescribed an anticoagulant.
TEESs within 30-days were reported in 11% (6/56) of this chart review cohort compared to
7% (7/98) in the major bleeding 4F-PCC arm [17], 8% (8/104) in the plasma control [17],
6% (5/90) in RE-VERSE AD [19] and 18% (12/67) in the ANNEXA-4 interim analysis
[12]. ANNEXA-4 investigators have since updated their analysis reporting a TEE rate of
12% (13/105) [23]. In this chart review, 5 of the TEEs occurred during the index admission,
4 within the first 72 h (7%). Early TEEs, defined in RE-VERSE AD as <72 h, occurred in 1
(1%) idarucizumab patient [19], 4 (6%) andexanet alfa patients based on the ANNEXA-4
interim analysis [12], 2 (2%) 4F-PCC major bleeding patients and 5 (5%) plasma controls
(See Fig. 1 for TEEs in the retrospective chart review and Fig. 2 for comparison across
studies) [17]. Late TEEs might be more related to the exposed native thrombotic state of
these patients and whether they were eventually restarted on anticoagulation. There is also
the interplay of illness acuity and mortality, i.e. sicker, bedridden patients, and particularly
patients with ICH are at higher risk of TEEs. However, these patients are also more likely to
die early, removing them from the TEE risk pool and creating a survival bias for patients less
likely to have TEEs. Together, this data might suggest that early TEES are inevitable
regardless of the reversal strategy and even without active reversal, e.g. two of the early
TEEs in our cohort were not given plasma or a factor product. In contrast, late TEES might
be a therapeutic target for more aggressive re-anticoagulation.

Restarting anticoagulation after major hemorrhage has become an area of interest in hopes
of mitigating the later TEE disease burden after anticoagulant reversal or cessation for
bleeding [24]. Most major hemorrhage patients, especially with GIBs but also many with
ICHs, can be restarted in the weeks after the bleeding has stabilized, though guidelines differ
on the timing [25,26]. Despite these recommendations, few patients actually are restarted.
The 4F-PCC studies did not report percentages but noted restarting was rare [17,18]. The
RE-VERSE AD study noted that none of the 5 patients with TEES were restarted. The most
recent ANNEXA-4 update reported a restart rate of 40% [23], and 41% was restarted in our
cohort.

For the direct-acting oral anticoagulant reversal trials, there was no active control, such as
plasma for VKA reversal, and using placebo arms in major bleeding patients was deemed
unethical [27]. Also, any usual care control would suffer from heterogeneity of use of
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various factor products. This is illustrated in our data, which showed several approaches to
these critically ill patients: plasma, prothrombin complex concentrates (PCCs), FEIBA or
supportive care alone. It is unlikely that plasma would be an effective reversal agent for any
of the newer direct-acting oral anticoagulants. Clinicians may have been using plasma as a
volume expander in these bleeding scenarios rather than as a reversal agent. Factor product
reversal strategies were common in our cohort, though this was driven by one center’s
standard of rapid FEIBA administration. The evidence for FEIBA, an activated PCC used in
12 of our patients, and other PCCs is largely limited to small trials of healthy normal non-
bleeding males [28,29]. The only human PCC bleeding data was from a trial of volunteers
given edoxaban followed by thigh punch biopsies and reversal with the 4F-PCC [30]. Three
patients in this chart review received 4F-PCC.

Finally, the data presented here provide a detailed look at the burden of disease of FXa
inhibitor-associated major hemorrhage, which is not insignificant despite the better safety of
the direct-acting oral anticoagulants. In this chart review, patients required significant health
care resources and complex care in ICU settings with numerous physician specialty
consultations. This burden is likely to grow as more and more patients are prescribed these
drugs. According to data from the MarketScan databases, approximately 2.9 million people
in the U.S. were treated with FXa inhibitors in 2015 [31]. There are currently > 80,000
annual U.S. FXa inhibitor-associated, ISTH-defined major bleeding events [8]. Reversal
agents may only be required in a subset, perhaps a third to a half (see Note S1 for
explanation), but that number is anticipated to grow, and data presented here contradicts the
notion that FXa inhibitor-associated bleeding is mild and reversal agents serve a
psychological more than a medical need [32]. As FXa inhibitor use increases so will major
bleeding, as will the subset with the highest acuity. Reversal agents serve a self-reinforcing
purpose in this framework. By addressing clinician and patient fears of lack of reversibility,
they will likely increase uptake of the newer anticoagulants. By doing so, they increase the
incidence of major bleeding and the need for reversal agents. This increase in major
bleeding is, of course, offset by a much greater decrease in stroke and VTE.

This chart review of data from patients with FXa inhibitor-associated critical major bleeding,
who would be deemed appropriate for reversal of anticoagulation, illustrates the variable
approaches to the problem in the absence of a specific reversal agent and the high associated
resource utilization and mortality.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.

Thromboembolic events and deaths in the retrospective study population (7= 15). * g
Male; @: Female; FXa: Factor Xa inhibitor (rivaroxaban or apixaban); LMWH: Low
molecular weight heparin (enoxaparin); AF: Atrial fibrillation; VTE: Venous
thromboembolism; UNK: Unknown reason; AP: Concomitant antiplatelets; ICH:
Intracranial hemorrhage; GIB: Gastrointestinal bleed; IAB: Intra-abdominal hemorrhage;
VDREF: Ventilator-dependent respiratory failure; DVT: Deep-vein thrombosis; PE:
Pulmonary embolism; TIA: Transient ischemic attack; MI: Myocardial infarction; Exac:
Exacerbation; MOF: Multi-organ failure; AKI: Acute kidney injury; ECOPD: Exacerbation
of chronic obstructive pulmonary disease; PNA: Pneumonia; DIC: Disseminated
intravascular coagulation; ATN: Acute tubular necrosis; 4F-PCC: 4-factor prothrombin
complex concentrate; FFP: Fresh frozen plasma; FEIBA: Factor VIII inhibitor bypassing
activity.
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Table 1

Characteristics of the patients at baseline.

Characteristic®

Retrospective chart review ~ ANNEXA-4 safety population

(n =56) (n=67)
Age -yr 75.6 +11.5 77.1+10.0
Male sex —no. (%) 33(59) 35 (52)
White race —no. (%) 43 (77) 54 (81)
Estimated creatinine clearance —no. (%)
<30 mL/min 7(13) 6(9)
30 to <60 mL/min 24 (43) 31 (46)
260 mL/min 25 (45) 26 (39)
Unknown 0(0) 4 (6)
Indication for anticoagulation —no. (%)
Atrial fibrillation 38 (68) 47 (70)
enous thromboembolism 15 (27) 15 (22)
Atrial fibrillation and venous thromboembolism 1(2) 5(7)
Valve repair 1(2) 0(0)
Unknown 1(2) 0(0)
Medical history —no. (%)
Myocardial infarction 10 (18) 13 (19)
Stroke 10 (18) 17 (25)
Deep-vein thrombosis 9 (16) 20 (30)
Pulmonary embolism 7 (13) 6 (9)
Atrial fibrillation 38 (68) 49 (73)
Congestive heart failure 20 (36) 23 (34)
Diabetes mellitus 20 (36) 23 (34)
Factor Xa inhibitor
Rivaroxaban
Patients —no. (%) 38 (68) 32 (48)
Median daily dose (IQR) -mg 15 (15-20) 20 (15-20)
Time from last dose to andexanet bolus or index hospitalization -hr ~ 15.1 + 4.9 12.8+4.2
Apixaban
Patients —no. (%) 12 (21) 31 (46)
Median daily dose (IQR) -mg 5 (5-10) 5 (5-10)
Time from last dose to andexanet bolus or index hospitalization -hr ~ 16.7 + 8.6 12.1+4.7
Enoxaparin
Patients —no. (%) 6 (11) 4 (6)
Median daily dose (IQR) -mg 160 (130-180) 90 (80-150)
Time from last dose to andexanet bolus or index hospitalization -hr ~ 12.4 + 3.0 10.8+35
Concomitant antiplatelets with DOACs? —no. (%) 22 (44) N/A
Aspirin 20 (40) N/A
Clopidogrel 5 (10) N/A
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Characteristic Retrospective chart review ~ ANNEXA-4 safety population
(n=56) (n=67)
Both antiplatelets 3(6) N/A

a . - . . .
Plus-minus values are means + standard deviations. Percentages may not total 100 because of rounding. IQR denotes interquartile range.

b, . . ! . . .
DOACs: Direct-acting oral anticoagulants, include rivaroxaban and apixaban.
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Table 2

Characteristics of acute major bleeding episodes

Characteristic®

Retrospective chart review ~ ANNEXA-4 safety population

(n=56) (n=67)
Gastrointestinal bleeding —no./total no. (%) 29/56 (52) 33/67 (49)
Patients receiving rivaroxaban or apixaban  28/29 (97) 31/33 (94)
Site of bleeding
Upper gastrointestinal tract 11/29 (38) 9/33 (27)
Lower gastrointestinal tract 3/29 (10) 10/33 (30)
Unknown 15/29 (52) 14/33 (42)
Baseline hemoglobin <10 g/dI 25/29 (86) 20/33 (61)
Systolic blood pressure < 90 mm Hg 3/29 (10) N/A
Intracranial hemorrhage —no./total no. (%) 19/56 (34) 28/67 (42)
Patients receiving rivaroxaban or apixaban ~ 17/19 (89) 27/28 (96)
Intracerebral site 14/19 (74) 14/28 (50)
Hematoma volume
<10 mL 4/14 (29) 8/14 (57)
11-60 mL 7/14 (50) 6/14 (43)
> 60 mL 3/14 (21) 0/14 (0)
Subdural site 2/19 (11) 11/28 (39)
Subarachnoid site 3/19 (16) 3/28 (11)
Other bleeding site —no./total no. (%) 8/56 (14) 6/67 (9)
Patients receiving rivaroxaban or apixaban  5/8 (63) 6/6 (100)
Site of bleeding
Nasal 1/8 (13) 1/6 (17)
Pericardial, pleural or retroperitoneal 3/8 (38) 3/6 (50)
Genital or urinary 1/8 (13) 1/6 (17)
Other bleeding site 3/8 (38) 1/6 (17)

a .
Percentages may not total 100 because of rounding.
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Clinical outcomes of acute major bleeding episodes in retrospective chart review.

Table 4

Characteristic

Retrospective chart review (n = 56)2

Clinical outcomes at 30-days post-death/discharge —no./total no. (%)

Death
Gastrointestinal bleeding
Intracranial hemorrhage
Other bleeding site
Death during index hospitalization
Gastrointestinal bleeding
Intracranial hemorrhage
Other bleeding site
Thromboembolic events
Gastrointestinal bleeding
Intracranial hemorrhage
Other bleeding site
Re-anticoagulation
Gastrointestinal bleeding
Intracranial hemorrhage

Other bleeding site

All-cause re-admission?
Gastrointestinal bleeding
Intracranial hemorrhage

Other bleeding site

12/56 (21)
4129 (14)
7119 (37)
1/8 (13)
7/56 (13)
2129 (7)
5/19 (26)
0/8 (0)
6/56 (11)
5/29 (17)
0/19 (0)
1/8 (13)
23/56 (41)
14/29 (48)
4/19 (21)
5/8 (63)
9/49 (18)
7127 (26)
0/14 (0)
2/8 (25)

a .
Percentages may not total 100 because of rounding.

Excludes 2 patients with gastrointestinal bleeds and 5 with intracranial hemorrhages who died in the index hospitalization.
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