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ARTICLE INFO ABSTRACT
Keywords: Background: The prevalence of anticoagulation treatment is increasing as an aging global population faces a high
Factor Xa inhibitors burden of cardiovascular comorbidities. Direct oral anticoagulants, including factor Xa inhibitors (FXai), are

Major bleeds
Protocol
Observational study

replacing vitamin K antagonists as the most commonly prescribed treatment for reducing risk of thrombotic
events. While the risk of FXai-associated spontaneous bleeds is established, less is understood about their
management and the effect of treatment on clinical and patient-reported outcomes. The primary objectives of the
REVERXaL study are to describe patient characteristics, health care interventions during the acute-care phase, in-
hospital outcomes, and associations between timing of reversal/replacement agent administration and in-
hospital outcomes. Secondary/exploratory objectives focus on clinical assessments and patient-reported
outcome measures (PROMs) at 30 and 90 days.

Methods: REVERXaL is a multinational, observational study of hospitalized patients with FXai-associated major
bleeds in Germany, Japan, the United Kingdom, and the United States. The study includes 2 cohorts of
approximately 2000 patients each. Cohort A is a historic cohort for whom medical chart data will be collected
from hospitalization to discharge for patients admitted for major bleeds during FXai use within 2 years prior to
enrollment of Cohort B. Cohort B will prospectively enroll patients administered any reversal/replacement agent
during hospitalization to manage FXai-associated major bleeds and will include the collection of clinical out-
comes and PROMs data over 3 months.

Conclusions: REVERXaL will generate insights on patient characteristics, treatment approaches, and associated
outcomes in patients hospitalized with FXai-associated major bleeds. These data may inform clinical practice and
streamline treatment pathways in this population.
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Abbreviations

3F-PCC  3-factor prothrombin complex concentrate
4F-PCC  4-factor prothrombin complex concentrate
AE adverse event

CI confidence interval

CRF case report form

CT computed tomography

DOAC direct oral anticoagulant

EQ-5D-5L 5-level EuroQol 5-dimension
FXai factor Xa inhibitor
Hct hematocrit

Hgb hemoglobin

HRQoL  health-related quality of life

ICH intracranial hemorrhage

ICU intensive care unit

OAC oral anticoagulant

PRBC packed red blood cells

PRO patient-reported outcome

PROM patient-reported outcome measure
SAE serious AE

SF-36v2  Short Form-36 health survey, version 2
VKA vitamin K antagonist

1. Introduction

Oral anticoagulant (OAC) use is common and increasing with an
aging population that faces a high burden of cardiovascular conditions,
including atrial fibrillation and venous thromboembolism [1,2]. The
incidence of such cardiovascular events has risen over the last half
century, with the estimated prevalence of atrial fibrillation among
adults between 2 % and 4 %, and an expected increase of >2-fold over
the next several decades due to increasing life expectancies and the
prevalence of comorbidities [1,2]. OACs are indicated for the treatment
and prevention of these cardiovascular conditions; however, the benefit
of treatment needs to be tempered against the increased risk of poten-
tially life-threatening bleeding events [1,2].

There has been a paradigm shift with direct oral anticoagulants
(DOAGCs), including factor Xa inhibitors (FXai), replacing vitamin K
antagonists (VKAs) as FXai may reduce the risk of stroke and other
thromboembolic events, with reduced risk of bleeding, compared with
VKAs [3,4]. Among US Medicare beneficiaries, OAC use increased from
9.2 % in 2011 to 11.5 % in 2019, with DOACs accounting for 7.4 % and
66.8 % of OAC use in 2011 and 2019, respectively [5]. While FXai use is
associated with fewer major bleeding events than VKA use, the rapid rise
in the use of FXai would be expected to result in an overall increased
prevalence of major bleeding events globally [2,6]. Major bleeding
events related to FXai use are associated with significant clinical burden
and morbidity and result in high mortality [7-9].

Treatment for FXai-associated bleeds has evolved substantially over
the last decade, including the introduction of andexanet alfa, a specific
reversal agent for FXai [10]. In the prospective, single-arm ANNEXA-4
study, treatment with andexanet alfa was associated with a marked
reduction in anti-FXa activity and a hemostatic efficacy rate of 82 %
among patients with FXai-associated acute major bleeds [11]. Several
guidelines now recommend the use of andexanet alfa for FXai-
—associated bleeds; in many settings, however, 3-factor prothrombin
complex concentrate (3F-PCC) and 4-factor prothrombin complex
concentrate (4F-PCC) continue to be used off-label for treatment of
FXai-associated bleeds [12-14].

Real-world evidence can provide valuable information about patient
characteristics, treatment patterns, and clinical outcomes from routine
practice, which may complement data from clinical trials. However,
previous studies of patients with FXai-associated bleeds in clinical
practice were generally small, were predominantly based in a single
center or single health system (largely in the United States), had data
collected retrospectively with no or minimal follow-up, or did not adjust
for important variables making comparisons between treatments diffi-
cult to interpret [15-27]. Moreover, not all studies collected clinically
relevant data (e.g., time since last dose of FXai) that would ensure that
patients who were included in the study were therapeutically anti-
coagulated. Notably, these studies do not include patient-reported
outcome measures (PROMs) [15-29], such as assessments of health-
related quality of life (HRQoL), which are increasingly valued by the

clinical community, regulators, payers, and policy makers [30,31].
Further, previous studies have not thoroughly explored the impact of
timing of different treatments, the restart of anticoagulation, the
occurrence of rebleeding events, and postdischarge outcomes [15-29].

Here, we describe the design and rationale of REVERXaL (ClinicalT
rials.gov Identifier: NCT06147830), a multinational observational
study of patients with FXai-associated major bleeds from Germany,
Japan, the United Kingdom, and the United States. By leveraging both
retrospective (historic) and prospective data collection, the overarching
goal of REVERXaL is to describe the patient characteristics, health care
interventions provided, and clinical and self-reported health outcomes
of patients with FXai-associated acute major bleeds. By providing a
broad multicountry overview of the real-world clinical presentation,
management, and long-term outcomes for patients hospitalized with
FXai-associated acute major bleeding, the REVERXaL study will fill a key
evidence gap for these patients. In particular, by incorporating assess-
ments of both clinical outcomes and PROMs, the study will provide a
comprehensive view of the patient experience with these types of bleeds.

2. Methods
2.1. Study design

REVERXaL is a multinational, observational, longitudinal, cohort
study focusing primarily on hospitalized patients with FXai-associated
acute major bleeding events in Germany, Japan, the United Kingdom,
and the United States. This study will mainly be descriptive in nature,
without any prespecified statistical hypotheses. In the context of this
study, acute major bleeding is defined as any of the following: life-
threatening or potentially life-threatening bleeding (according to the
treating physician); acute bleeding associated with hemodynamic
compromise; or bleeding occurring in an anatomically critical site,
requiring transfusion (>2 units of packed red blood cells), or resulting in
a hemoglobin drop >2 g/dL or death, consistent with consensus defi-
nitions from the International Society on Thrombosis and Haemostasis
[14,32].

Two cohorts will be included in this study. Cohort A is a historic
cohort of approximately 2000 patients admitted at participating in-
stitutions with an FXai-associated bleeding event during a period of <2
years preceding the start of enrollment for Cohort B. Patients enrolled in
Cohort A may or may not have received treatment with a reversal or
replacement therapy and will be followed from the time of admission for
an FXai-associated bleed (Cohort A index date) until death or hospital
discharge (Fig. 1). Patients who develop an FXai-associated bleed while
already admitted to the hospital will also be included; for these patients,
the index date will be defined as the date of the onset of the bleeding
event. Cohort B will include approximately 2000 patients administered
any reversal or replacement therapy during hospitalization for an
FXai-associated bleeding event (Cohort B index date) at participating
sites. Patients enrolled in Cohort B will be enrolled as soon as possible
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Study design for REVERXaL: schematic representation of patients’ identification and follow-up
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Fig. 1. Study design for REVERXaL.

upon hospitalization after being stabilized from the acute bleeding, then
followed for 3 months postindex or until study discontinuation, loss to
follow-up, or death (Fig. 1). The study is projected to run until the end of
2025, depending on the patient enrollment rate.

This study will leverage hybrid data collection, including both pri-
mary and secondary data collection. Cohort A will involve secondary
data extraction from medical records for patients presenting at partici-
pating institutions. Cohort B will involve primary collection of certain
data (PROMs and adverse events [AEs]), as well as secondary data
extraction from health records. This study is noninterventional in nature
and, as such, patients will receive standard medical care as determined
by their treating physicians without receiving any experimental disease
management intervention or treatment. No additional site visits, inva-
sive clinical tests, or procedures are mandated per the study protocol.
Ethics approval will be sought from relevant local authorities for both
Cohorts A and B, and informed consent will be obtained from all patients
recruited to Cohort B.

2.2. Study population

Study sites are selected to represent the range of health care facilities
managing different types of acute major bleeds, which include, but are
not limited to, intracranial hemorrhage [ICH] and gastrointestinal
bleeds, and will include small and large medical centers and hospitals in
the participating countries. The study is intended to include 80-100 sites
overall, with site selection ongoing at the time of the writing of this
manuscript. The study population will be composed of adult patients
with FXai-associated acute major bleeding events who meet the inclu-
sion and exclusion criteria summarized in Table 1.

2.3. Study objectives

The primary objectives to be assessed in both Cohorts A and B are to
describe: 1) patient characteristics, 2) health care interventions during
the acute-care phase and in-hospital outcomes, and 3) associations be-
tween timing of reversal/replacement agent administration since
admission/bleed onset and in-hospital outcomes (Table 2). The second-
ary objectives of this study (to be assessed in Cohort B) are to describe
clinical outcomes and PROMs at 30 days postindex and to assess any

Table 1
Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

e Aged >18 years on the index date

e Admitted to the hospital with acute
major bleeding or developed acute
bleeding while already in the hospital

e Ongoing treatment” with an FXai
before the index date”

e Provided signed and dated informed
consent or able to obtain a waiver®

e In addition, for Cohort B:
o Administered reversal or

replacement therapy

e Pregnant women

e Patients enrolled in any
interventional trial that includes
reversal/replacement agents

e In addition, for Cohort B:

o Use of PCCs or recombinant factor
VII, or transfusion of whole blood
or plasma within the preceding 7
days of the index event
As judged by the investigator, if it is
deemed undesirable for the
participant to participate in the
study or participant is unlikely to
comply with study procedures, and
requirements
Involvement in the planning and/or
conduct of the study

o

o

FXai, factor Xa inhibitor; PCC, prothrombin complex concentrate.

# Ongoing treatment/use refers to: 1) patient was taking apixaban, rivarox-
aban, or edoxaban prior to index bleeding event, 2) patient started taking FXai
>5 days prior to index event, 3) last FXai dose was <24 h prior to index bleed
onset, or 4) the treating physician believes the major bleeding event to be related
to FXai use (as documented in the medical record).

> Ongoing treatment with an FXai excludes treatment with vitamin K antag-
onists and dabigatran (within 7 days prior to the index date for Cohort B).

¢ Waiver of informed consent applies only to Cohort A. In Japan, an "opt-out"
method will be adopted.

associations between timing of reversal agent administration and clinical
outcomes and PROM:s at the 30-day postindex visit (Table 2). Additional,
exploratory objectives of this study will include describing the clinical
outcomes and PROMs at 90 days postindex with consideration of the
impact of timing of interventions and different treatments.

2.4. Study measurements

This hybrid study design leverages both primary and secondary data
collection. Primary data collection will be done by direct-to-patient
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Table 2
Primary and secondary objectives and descriptive variables.

Descriptive variables

Primary objectives Cohorts A and B

To describe the characteristics of e Demographics and lifestyle factors
patients with FXai-associated major e Medical history, comorbidities, and
bleeding medication history

Clinical presentation, vital signs,

chemical and hematology parameters,

and hemodynamic status

Health care system characteristics

e Health care interventions: reversal/

replacement therapy,” transfusion of

any blood products and/or rescue
therapy, surgical procedures/
interventions, and imaging at admission

In-hospital outcomes

o Hemostatic effectiveness”

o ICU stay and length of ICU or hospital

stay

Resumption of anticoagulant therapy

and thrombotic events

Functional status at discharge and

discharge disposition

All-cause mortality

Time to bleed cessation (Cohort B

only)

o PROs at discharge (Cohort B only)

Adjusted effect measures characterizing

the impact of timing of administration of

reversal/replacement agents on the
following outcomes:

Hemostatic effectiveness”

Length of ICU or hospital stay

Resumption of anticoagulant therapy

and thrombotic events

Functional status at discharge

All-cause mortality

Time to bleed cessation (Cohort B

only)

PROs at discharge (Cohort B only)

To describe the health care
interventions provided during the
acute-care phase and in-hospital
outcomes in patients with FXai-
associated major bleeding

o

o

o

o

To describe the association of timing of
administration of reversal/
replacement agents since
admission/bleed onset with in-
hospital outcomes

o

o

o

o

o

o

o

Secondary objectives Cohort B

To describe clinical outcomes and
PROs at 30 days postindex in
patients with FXai-associated major
bleeding who were administered
reversal/replacement therapy

Resumption of anticoagulant therapy
and thrombotic events

All-cause rehospitalization,
rehospitalization for rebleeds, and
health care visits

Functional status

PROs

All-cause mortality

Adjusted effect measures characterizing
the impact of timing of administration of
replacement therapy since reversal/replacement therapy on the
admission/bleed onset with clinical following outcomes:

outcomes and PROs at 30 days o Resumption of anticoagulant therapy
postindex and thrombotic events

All-cause rehospitalization,
rehospitalization for rebleeds, and
health care visits

Functional status

PROs

Residential status

All-cause mortality

To describe the association of timing of
administration of reversal/

o

o o o o

CT, computed tomography; FXai, factor Xa inhibitor; Hct, hematocrit; Hgb,
hemoglobin; ICH, intracranial hemorrhage; ICU, intensive care unit; PRBC,
packed red blood cells; PRO, patient-reported outcome.

# The data on reversal/replacement therapy collected included: class, dose,
frequency, time from admission to first dose administration of reversal/
replacement therapy.

b Hemostatic effectiveness was categorized as excellent, good, or poor. For all
bleed types, if patients required >2 units of blood products (excluding PRBC) or
additional coagulation factors within 12 h after infusion of primary drug had
finished, they will be considered to have poor hemostasis. For ICH, hemostasis is
considered good/excellent if the hematoma volume, or thickness (for sub-
arachnoid hemorrhages and subdural hematomas), increases by <20 %j; good for
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a >20 % but <35 % increase; and poor for a >35 % increase on repeat imaging
(within 12 h; time window 6-24 h after index CT). For non-ICH bleeding, he-
mostasis is considered excellent for an Hgb/Hct decrease of <10 % at 12 h, good
for a >10 % but <20 % decrease, and poor for a >20 % decrease. Both Hgb and
Hct will be corrected based on the amount of PRBC administered (for every 1
unit of PRBC given, 1 g/dL will be subtracted from the Hgb level and 3 % from
the Hct level).

approaches, where possible, to capture PROMs. Secondary data collec-
tion will include data extracted from patients’ medical records by phy-
sicians/site personnel. All data collected for enrolled patients will be
captured via a standardized case report form (CRF) and identified by a
unique CRF-generated participant identifier. Data extracted from med-
ical records will include demographic information (e.g., age, race),
health care system characteristics (e.g., hospital type), lifestyle factors
(e.g., nicotine or alcohol use), medical history and comorbidities,
medication history (e.g., use of FXai, type of FXai, indication, length of
use, time since last dose), clinical presentation (e.g., bleed type, bleed
location, bleed recurrence, hemodynamic status), and in-hospital out-
comes (e.g., hemostatic effectiveness, length of stay, discharge disposi-
tion [home, nursing home, other destination]). Local adaptations to the
variables may be required due to differential data availability and
format in each country.

Primary data will be collected directly from consented patients in
Cohort B at the index hospitalization and during follow-up at the 30-day
and 90-day postindex visits. Data on health care resource use, comor-
bidities, and clinical health outcomes will be collected from routine
health care visits that take place within a defined time frame for each of
these follow-up time points. Collected data will include the type of
reversal/replacement therapy agents, time from bleed onset to reversal/
replacement administration, and time from admission to reversal/
replacement administration.

Cohort B will also include the collection of PROMs, such as the Short
Form-36 health survey, version 2 (acute recall; SF-36v2) and the 5-level
EuroQol 5-dimension (EQ-5D-5L) questionnaire. These will be pro-
spectively collected using a Web link (or app) at index visit (within 7
[+7] days after administration of reversal/replacement therapy) and at
30 (£14) days and 90 (+30) days postindex date. The SF-36 v2 is a
standardized, patient-administered instrument that has been translated
and validated in multiple countries and assesses 8 domains: physical
functioning, role limitations due to physical health, bodily pain, general
health, vitality, social functioning, role limitations due to emotional
problems, and mental health [33]. The scores for these 8 domains are
summarized as Physical and Mental Component Summary scores [33].
The EQ-5D-5L questionnaire measures generic HRQoL and has been
translated and validated in numerous countries [34]. The EQ-5D-5L
contains questions on 5 dimensions: mobility, self-care, usual activ-
ities, pain and discomfort, and anxiety/depression, each of which are
scored based on 5 levels of severity (no problems, slight problems,
moderate problems, severe problems, and extreme problems). These
dimension scores can also be converted into a single numeric score. Use
of both HRQoL instruments allows for more comprehensive coverage of
key aspects of quality of life and dimensions of health [35].

In this study, AEs and serious AEs (SAEs), including those not re-
ported to health care providers, will be collected as primary data (i.e.,
directly from consented patients). All nonserious AEs that are assessed to
be possibly related to andexanet alfa and all SAEs, regardless of cau-
sality, will be recorded in the electronic CRF. The timing of data
collection for different data elements is summarized in Supplemental
Table 1.

2.5. Statistical analysis

The sample size for Cohort B is based on precision assumptions that
should be obtained in terms of confidence intervals within geographic
locations and/or bleed types. The sample size of Cohort A was chosen to



R. Alikhan et al.

mirror that of Cohort B (see full statistical analysis plan in Supplemental
Material). Analyses will be separately conducted for each cohort and will
be based on the full analysis set, which will include all patients enrolled in
the study with no important protocol deviations. The baseline value for
descriptive summaries and statistical analyses is defined as the last non-
missing observed measurement prior to admission or bleed onset for
Cohort A and prior to administration of reversal/replacement therapy for
Cohort B. Change from baseline endpoints will be quantified as change
from baseline to postadmission/bleed onset value. For any endpoint
subjected to log transformation, the change from baseline calculated and
summarized on the log scale ratio will be back-transformed.

Continuous variables will be summarized using descriptive statistics
(mean, standard deviation, median, 25th and 75th percentile, minimum,
and maximum), and the number of missing observations will be re-
ported. If data are available for <3 patients, summary statistics will not
be presented, aside from minimum, maximum, and number of obser-
vations. Categorical variables will be summarized by frequencies and
percentages at all time points using the most appropriate denominator;
missing data may be included as a separate category, depending on the
nature of the variable.

Logistic regression will be explored to model binary outcomes (yes/
no; e.g., resumption of anticoagulant therapy), linear regression will be
employed for continuous measures (e.g., time to bleed cessation and
length of intensive care unit stay), and linear mixed models will be used
for repeated assessments of continuous outcomes (e.g., PROMs). For
outcomes for which time to event may be available (e.g., in-hospital all-
cause mortality), the crude incidence rate of the outcome will be
computed during follow-up. Incidence rates will be calculated as the
total number of patients who ever had an event divided by the total
person-time. Kaplan-Meier methods will be used to examine the median
time (along with 95 % confidence intervals [CIs]) until the outcome. Cox
proportional hazards models will be used to estimate unadjusted and
adjusted hazard ratios and 95 % CIs.

For association analyses between groups (e.g., effectiveness com-
parison between early [<90 min] and late [>90 min] initiation of
reversal/replacement therapy since admission/bleed onset; andexanet
alfa vs usual care), a multivariable regression model will be used to
account for demographic and clinical characteristics of patients in
different comparison groups when estimating the risk of certain out-
comes of interest or PROMs data. Results will be presented for each of
the cohorts and will be stratified by country, bleed type, and reversal/
replacement agent. For specific outcomes, data may be pooled from
Cohort A and Cohort B prior to the analysis (e.g., in-hospital outcome
measures, such as hemostatic effectiveness, anticoagulant resumption,
and mortality). Assuming different event rates (5 %, 10 %, 20 %, 30 %,
and 40 %) and margins of error (1 %, 2 %, and 3 %) for an event of
interest under the 95 % CI, a sample size of approximately 2000 patients
should provide adequate precision in the point estimation.

3. Discussion

The introduction of FXai was welcomed as a major advancement in
anticoagulant management due to the challenges associated with thera-
peutic use of VKAs, such as warfarin. However, when pivotal clinical
trials reported the occurrence of major bleeding events following FXai use
[36-38], the lack of a specific reversal agent for treatment of these bleeds
emerged as a key concern for health care providers. Thus, the introduc-
tion of andexanet alfa as a specific FXai reversal agent in 2018 was seen as
a practice-changing moment. Nonetheless, in many settings, 3F-PCC and
4F-PCC continue to be used off-label for the reversal of FXai-associated
major bleeds despite their efficacy having not been established. For
example, in 2020 a wide discrepancy was found in the availability of
specific DOAC reversal agents across 4276 US hospitals, with andexanet
alfa available in only approximately 12 % of sites that year [39].

The profiles of patients experiencing FXai-associated bleeds and
receiving different reversal/replacement agents are not well understood,
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and the variation in clinical practices across different health care sys-
tems and countries has not been well studied. Previous studies of char-
acteristics, treatment patterns, and outcomes for patients with FXai-
associated bleeds in clinical practice have predominantly been limited
to a single center or single country, included a relatively small patient
population (<100 patients), were retrospective in nature, and/or did not
evaluate long-term outcomes (Supplemental Table 2) [15-29,40-45].
These previous studies were focused predominantly on patients with
ICH, resulting in limited insights into patients with other FXai-
associated bleed types (e.g., non-ICH traumatic bleeds). Moreover, as
nearly all prior observational studies did not collect information on
PROMs, including those assessing HRQoL, this remains a critical evi-
dence gap for these patients.

REVERXaL aims to address these key evidence gaps by generating
insights on patient characteristics, treatment approaches, and associated
outcomes in hospitalized patients with FXai-associated major bleeds
across Germany, Japan, the United Kingdom, and the United States. This
multicountry study also includes PROMs, and the longer-term assess-
ment of PROMs and other clinical outcomes will provide insights into
the treatment patterns for different bleed phenotypes from different
health care systems. The inclusion of both historic and prospective co-
horts will generate data on the changing patterns in clinical care as novel
treatments have become available and will allow for a more compre-
hensive view of the broad population of patients with FXai-associated
bleeds presenting at participating study sites. The longer follow-up
included in this study provides an opportunity to assess both short-
and long-term outcomes (e.g., mortality, functional status, and health
care resource use) of this patient population. The outcomes of this long-
term real-world study will complement and help to contextualize pro-
spective clinical trial data on reversal and replacement agents, such as
the ANNEXA-4 and ANNEXA-I clinical trials of andexanet alfa
[11,46,47]. Additionally, data gathered from PROMs across patients
with a variety of FXai-associated bleed types may provide valuable ev-
idence to support payers’ drug coverage decisions and health care pro-
vider discussions with patients regarding their choice of treatment.

3.1. Strengths and limitations

A key strength of this study is the extensive collection of clinical data
and PROMs over a 3-month follow-up period across multiple countries.
In addition, the analysis of health care interventions will provide in-
sights on treatment approaches, including administration of reversal/
replacement therapies in a real-world clinical setting, with a broader
patient population and greater variations in the dosing and timing of
reversal/replacement treatment administration than in a clinical trial.
Further, the combined primary and secondary data approach used in the
current study will provide a more comprehensive view of the patient
journey, without interfering unnecessarily with clinical practice, since
data collection will occur outside of physician-patient interaction and
without demanding additional physician time.

This study may be subject to several limitations. Since this study le-
verages routinely collected medical data, there is a possibility of the
occurrence of missing data for critical clinical and/or laboratory mea-
sures, and patients with missing data may be systematically different
from patients without missing data, potentially introducing a bias.
Further, the recruitment of Cohort B is prospective, and acquiring
adequate participation in a timely manner may be difficult. Patient loss to
follow-up in a study lasting 3 months posthospitalization is expected and
could also impact recruitment and participation. However, Cohort A
will help to understand the broader population of patients experiencing
FXai-associated bleeds who present in the included sites and may provide
a basis for identification of bias. While the study will include patients with
different bleed types, it is possible that the number of patients with any
specific bleed type may be too small to draw meaningful conclusions.

The collection of PROMs may be subject to error bias, which may
affect the reliability or generalizability of findings. One such potential
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source of bias is that patients who are the most severely compromised
may not be able to report PROs. However, quality control of data
collection methodology and proper statistical consideration will limit
the possible impact of this challenge. Additionally, immortal time bias is
a potential limitation of observational or noninterventional studies [48];
in the current study, every effort will be made to recruit patients as early
as possible after hospital admission and collect information on all
eligible patients. In general, given the observational and descriptive
nature of the study, it may not be possible to establish causality on the
findings. However, the descriptive nature of the study objectives and the
incorporation of methodologic approaches to minimize potential con-
founding would help to improve the validity of findings.

4. Conclusions

REVERXalL will generate insights into the characteristics of hospi-
talized patients with FXai-associated major bleeds and will provide a
broad view of the full spectrum of patient care and outcomes for these
types of bleeds. These data may inform clinical guidelines and initiatives
to streamline treatment pathways for patients experiencing acute major
bleeding while taking FXai.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.thromres.2024.109046.
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