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Abstract

Objective: To define and contextualize life-threatening gastrointestinal (GI) bleeding

in the setting of factor Xa (FXa) inhibitor therapy and to derive a consensus-based,

clinically oriented approach to the administration of FXa inhibitor reversal therapy.

Methods:We convened an expert panel of clinicians representing specialties in emer-

gency medicine, gastroenterology, vascular medicine, and trauma surgery. Consensus

was reached among the clinician panelists using theDelphi technique, which consisted

of 2 survey questionnaires followed by virtual, real-time consensus-building exercises.

Results: Hypovolemia and hemodynamic instability were considered the most impor-

tant clinical signs of FXa inhibitor–related, life-threatening GI bleeds. Clinician pan-

elists agreed that potentially life-threatening GI bleeding should be determined on the
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basis of hemodynamic instability, signs of shock, individual patient characteristics, and

clinical judgment. Last, the panel agreed that all patients with life-threatening, FXa

inhibitor–associated GI bleeding should be considered for FXa inhibitor reversal ther-

apy; the decision to reverse FXa inhibition should be individualized, weighing the risks

and benefits of reversal; and when reversal is elected, therapy should be administered

within 1 h after initial emergency department evaluation, when possible.

Conclusions: Consensus-based definitions of life-threatening GI bleeding and

approaches to FXa inhibitor reversal centered on hemodynamic instability, signs

of shock, individual patient characteristics, and clinical judgment. The results from this

Delphi panel may inform clinical decision-making for the treatment of patients expe-

riencing GI bleeding associated with FXa inhibitor use in the emergency department

setting.
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1 INTRODUCTION

1.1 Background

Bleeding is the most common complication of anticoagulant use,

representing approximately 80% of anticoagulant-related emergency

department visits.1 The most frequent type of major bleeding asso-

ciated with the use of oral anticoagulants is gastrointestinal (GI)

bleeding,2 which has significant implications for patient outcomes,

including a high risk of all-cause mortality, thrombosis, and recurrent

bleeding.2–4 Mortality estimates ≥10% have been reported among

adult patientshospitalized for acuteupperGIbleedingwithout account

for anticoagulation.5,6 Additionally, real-world studies show that GI

bleeding–related hospitalizations are associated with a prolonged

length of stay of 5 days, on average,4,7 and rates of hospital read-

mission >18% within 30 days of discharge.4 Notably, a meta-analysis

comparing the safety of direct oral anticoagulants (DOACs) with

vitamin K antagonists found that DOACs were associated with an

increased risk of GI bleeding.8 As the use of DOACs increases,9–11 a

comprehensive understanding of DOAC-associated GI bleeding is crit-

ical for decision-making in emergency care environments, particularly

in the setting of life-threatening GI bleeding and when considering the

appropriateness and timing of anticoagulation reversal therapies.

1.2 Importance

DOACs comprise the thrombin inhibitor dabigatran12 and factor

Xa (FXa) inhibitors, which include apixaban,13 edoxaban,14 and

rivaroxaban.15 Currently, 2 DOAC-specific reversal agents are avail-

able: idarucizumab, for the reversal of dabigatran,16 andandexanet alfa

(coagulation FXa [recombinant] inactivated-zhzo), which is approved

for the reversal of apixaban and rivaroxaban in the United States (US)

and the European Union and recently received approval for the rever-

sal of apixaban, rivaroxaban, and edoxaban in Japan.17–20 The use of

reversal agents for the emergency treatment of patients with life-

threatening, DOAC-associated GI bleeding is supported by US and

European guidelines and agencies (eg, National Institute for Health

and Care Excellence [NICE],18 British Society of Gastroenterology,21

American College of Gastroenterology [ACG],22 and ACG-Canadian

Association of Gastroenterology [ACG-CAG]23). However, DOAC-

related GI bleeding, specifically, is not well-defined. Furthermore,

although previous research characterized the use of anticoagulant

reversal therapies in the emergency department setting,24 GI bleed-

ing was not specifically addressed. A clear consensus has not yet been

reached, and guidance is lacking for clinicians treating patients with

DOAC-related GI bleeds in the emergency department setting.

BecauseDOAC reversal therapies are indicated in patientswith life-

threatening bleeding, it is crucial to support clinicians in understanding

what defines life-threatening GI bleeding to ensure a standardized

treatment approach, reduce delays to treatment, and improve patient

outcomes. Recent ACG-CAG guidelines defined life-threatening GI

bleeding as “major clinically overt or apparent bleeding resulting

in hypovolemic shock or severe hypotension requiring pressors or

surgery or associated with a decrease in hemoglobin of greater than

5 g/dL, requiring transfusion of greater than or equal to 5 units of

packed red blood cells, or causing death.”23,25 However, this defini-

tion was derived from a 2011 consensus report aimed at developing

a standardized definition of bleeding as an end point for cardiovas-

cular clinical trials and registries26 and is not specific to GI bleeding

associated with FXa inhibitor use encountered in the emergency

department setting. Accordingly, the present study aimed to refine

the definition of life-threatening GI bleeding in the context of FXa

inhibitor use.
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1.3 Goals of this investigation

Weconducted aDelphi panel exercise to define and contextualize “life-

threatening” GI bleeding among 8 selected expert practitioners based

on their experience, knowledge, and consensus. Here, we focused

on life-threatening GI bleeding in the context of FXa inhibitor use

and decision-making considerations when administering FXa inhibitor

reversal therapy.

2 METHODS

2.1 Study design

Expert clinicians representing specialties in emergency medicine,

gastroenterology, vascular medicine, and trauma surgery were

identified for study participation. The Delphi technique, a widely

employed iterative process for achieving convergence of opinion,

was used to reach consensus among the clinician panelists. This

technique captures real-world knowledge from experts within a

given field and incorporates a controlled feedback process, which

maintains focus and encourages participants to revisit their initial

judgments.27

2.2 Delphi technique

Our consensus-building approach consisted of 2 rounds of survey

questionnaires, followed by virtual, real-time consensus-building exer-

cises. Before administration of the first survey questionnaire, all

panelists reviewed relevant literature regarding GI bleeding,21,28,29

anticoagulant reversal,24 and andexanet alfa.17,18,30,31 The initial sur-

vey questionnaire, whichwas sent on February 4, 2022,was completed

by panelists to collect feedback regarding the impact of individual

patient characteristics on treatment decisions. To develop the ini-

tial survey, we reviewed relevant data sources, including published

articles,21,24 prescribing information for andexanet alfa,17 NICE guid-

ance on the potential use of andexanet alfa to reverse an FXa inhibitor

in the presence of a potentially life-threatening GI bleed,18 and mea-

sures of hemodynamic instability and shock.28,29 Specifically, the initial

survey included questions regarding patient characteristics such as

age, comorbidities, bleed site (eg, esophageal, gastric, and duode-

nal) and severity, anticoagulation status, intervention setting, and

resource availability. We analyzed data gathered from the initial sur-

vey to develop a second survey focused on disparate survey responses.

Panelists then completed a second survey questionnaire with follow-

up questions to elicit deeper feedback. Finally, we analyzed data

from both surveys to develop discussion topics for real-time, virtual

consensus-building exercises, which were structured around resolving

outstanding areas of disagreement. The consensus-building exercises

were held on June 23, 2022; November 29, 2022; and December 8,

2022.

The Bottom Line

In agreement with current guidelines, this industry-

sponsored Delphi panel found that patients with a

life-threatening gastrointestinal hemorrhage while being

treated with a factor Xa inhibitor (FXaI) may benefit from

FXaI reversal given within 1 hour of emergency department

evaluation.

3 RESULTS

3.1 Panelist characteristics

Eight practicing clinicians who are experts in treating GI bleeding

and were principal investigators for clinical trials participated in the

Delphi panel (Table 1). The panel contained multiple specialties, with

TABLE 1 Expert panelist characteristics.

Characteristic No.

Specialtya

Emergencymedicine 3

Gastroenterology 3

Surgery 1

Vascular medicine 1

Country

Germany 1

Switzerland 1

United Kingdom 2

United States 4

Years in practice

11–15 2

16–20 2

More than 20 years 4

No. of patients treated for a GI bleed over the last 12months

Participant 1 200

Participant 2 85

Participant 3 50

Participant 4 80

Participant 5 50

Participant 6 50

Participant 7 6

Participant 8 60

Total no. of patients followed over the last 12months 581

Abbreviation: GI, gastrointestinal.
aAll panelists hold postgraduate degrees in medicine, including MD and

MRCP degrees.
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F IGURE 1 Topics explored by the Delphi panel. FXa, factor Xa; GI, gastrointestinal.

representation in emergency medicine (n = 3), gastroenterology

(n=3), surgery (n=1), and vascularmedicine (n=1). Themultinational

panel included panelists fromGermany (n= 1), Switzerland (n= 1), the

UnitedKingdom (n=2), and theUnitedStates (n=4). Eachpanelist had

a minimum of 10 years in practice, and half had more than 20 years in

practice. The 8 panelists reported treating 581 patients (cumulatively)

for a GI bleedwithin the previous 12months.

3.2 Delphi panel

Topics explored by the Delphi panel, along with the consensus status

for each topic, are presented in Figure 1. Approximately half of the

topics reached universal consensus during the questionnaire phase.

The remaining topics with disparate survey responses were discussed

in the consensus-building exercises. We have synthesized the findings

from all topics into 4 key areas: a definition and clinical signs of FXa

inhibitor–related, life-threatening GI bleeds; signs and symptoms of

hypovolemia and hemodynamic instability; factors related to risk of

mortality in patients presentingwith a life-threateningGI bleed related

to FXa inhibitor therapy; and decision-making considerations for the

administration of FXa inhibitor reversal therapy.

3.2.1 Definition and clinical signs of FXa
inhibitor–related, life-threatening GI bleeds

Panelists derived a nuanced definition of FXa inhibitor–related, life-

threateningGI bleeds, whereby “potentially life-threatening” GI bleed-

ing should be determined on the basis of hemodynamic instability,

individual patient characteristics, signs of shock, and clinical judg-

ment. Hypovolemia and hemodynamic instability were considered

the most important indicators to determine whether a GI bleed

is life-threatening among patients who take an FXa inhibitor. Fur-

thermore, universal consensus was achieved regarding sites where

life-threatening GI bleeds more frequently occur. Upper GI bleeds
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(ie, esophageal, gastric, and duodenal) were considered potentially

more fatal than lower GI bleeds (ie, colonic, jejunal, and ileal), which

aligns with the findings of previous research.32,33

3.2.2 Signs and symptoms of hypovolemia and
hemodynamic instability

A summary of the panelists’ consensus on key signs and symptoms of

hypovolemia and hemodynamic instability in the setting of GI bleeding

is presented in Figure 2. In the final consensus discussions, panelists

agreed that hemodynamic instability is characterized by objective

signs of shock in the presence of overt, non-occult bleeding. Panelists

unanimously agreed that, in patients presenting with an FXa inhibitor–

related GI bleed, overt bleeding (eg, hematemesis and rectal bleeding)

and alteredmental state are the clearest signs and symptoms of hemo-

dynamic instability in the context of hypotension and tachycardia.

However, panelists also agreed that alteredmental state is a subjective

signofhemodynamic instability that is subject topotential confounding

factors. Altered mental status has been shown to increase short-term

mortality in older patients34 and therefore may also be sign of a life-

threateningGI bleed in the setting ofDOACuse; however, the inherent

subjectivity and lack of baselinemental status inmany patients with GI

bleeding limits its generalizability as a clinical predictor.

Panelists agreed that the amount of blood loss, rate of blood loss,

blood pressure, and heart rate of patients can be used to identify hypo-

volemia and hemodynamic instability from an FXa inhibitor–related,

potentially life-threatening GI bleed. However, evaluating only 1 sign

or symptom is an incomplete assessment, and panelists agreed that the

shock index is amore reliablemetric. Because the amount of blood loss

is difficult to assess due to variability in body size, the panelists agreed

that amore relevant parameter is the percentage of total blood volume

lost. Panelists emphasized the importance of considering key patient

characteristics and suggested referring to the definition of hemor-

rhagic shock in the Advanced Trauma and Life Support Scale by the

American College of Surgeons (ATLS),35 which correlates blood loss to

body responses (a scale of mild, moderate, severe, and life-threatening

hemorrhagic shock levels).36

“Age, body size and mass, comorbidities, and comedica-

tions are important to consider when estimating total

blood volume, which is nearly impossible to estimate.

You can refer to ATLS definition of hemorrhagic shock,

as it correlates blood loss to body responses.” (ID 5)

“What is more relevant is percentage of total blood vol-

ume lost versus the amount of blood lost itself. And this

is hard to estimate.” (ID 7)

Panelists also agreed that the rate of blood loss should be consid-

ered a primary cause of the signs or symptoms of hypovolemia and

hemodynamic instability. Although the rate of blood loss can be diffi-

cult to measure, it can be estimated bymeasuring the number of blood

products that a patient receives; however, thismethod largely depends

on the physician’s decision to transfuse. Importantly, response to trans-

fusion is difficult to interpret, as transient responders may still be at a

high risk of hemodynamic decompensation.

“The rate of blood loss is not indicative but

rather causative of hemodynamic instability and

hypovolemia.” (ID 4)

Panelists unanimously agreed that hypotension is the clearest

objective sign of hypovolemia and that systolic blood pressure

of <90 mm Hg is an important sign of both hypovolemia and hemo-

dynamic instability from an FXa inhibitor–related, potentially life-

threatening GI bleed. Panelists also agreed that tachycardia, indicated

by a heart rate >100 beats/min, may potentially be a sign of hypo-

volemia and hemodynamic instability from an FXa inhibitor–related

potentially life-threatening GI bleed, but this must be interpreted in

context. Patients experiencing clinically significant or life-threatening

GI bleeding who are also taking rate-altering drugs, such as beta

blocker therapy and calcium channel blockers, may not be tachycardic.

Other signs and symptoms of hypovolemia and hemodynamic instabil-

ity agreed upon by the panelists included cold extremities, cyanosis,

diaphoresis, pallor, and delayed capillary refill time.

3.2.3 Factors related to risk of mortality

Factors that contribute to life-threatening GI bleeding include individ-

ual patient characteristics, such as comorbidities. Panelists agreed that

themost influential comorbidities related to risk of mortality are heart

failure, kidney disease, andmalignancy. There was universal consensus

regarding contributing factors to upper and lower GI bleeding that are

related to the riskofmortality,which includedpeptic ulcer disease; gas-

tric injury fromnonsteroidal anti-inflammatory drugs; esophagogastric

varices; tumors (benign or malignant) of the esophagus, stomach, or

small bowel; kidney disease; and liver disease.

3.2.4 Decision-making considerations for the
administration of FXa inhibitor reversal therapy

Panelists agreed that there is relative urgency in the decision to

administer FXa inhibitor reversal therapy once a GI bleed has been

determined to be potentially fatal. There was consensus among pan-

elists that key considerations for the administration of reversal therapy

include hypovolemia and hemodynamic instability, overt bleeding, and

the amount of time elapsed since the last dose of an FXa inhibitor.

There was unanimous agreement that FXa inhibitor reversal should

be considered immediately after initial emergency department evalua-

tion if a patient has obvious hypovolemia and hemodynamic instability,

massive overt bleeding, and the time since the last dose of an FXa

inhibitor is known. Furthermore, if the time since the last doseof anFXa

inhibitor is unknown, panelists agreed that reversal therapy should be
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F IGURE 2 Stepwise decision-making approach to the administration of FXa inhibitor reversal therapy. (A) Amount of blood loss should be
determined as a percentage of total blood volume. (B) Rate of blood loss is causative of hypovolemia and hemodynamic instability and can be
estimated by the amount of blood products received. (C) Alteredmental state is a subjective sign of hemodynamic instability that is subject to
potential confounding factors. (D) Systolic blood pressure of<90mmHg is a clear sign of hemodynamic instability and hypovolemia. (E) Heart
rate>100 beats/min is indicative of hemodynamic instability and hypovolemia but must be interpreted in the context of rate-altering drugs. FXa,
factor Xa; GI, gastrointestinal.

administered if the patient is exhibiting signs of hemodynamic instabil-

ity and overt bleeding and, if available in a timely manner, laboratory

assays show that the concentration of an FXa inhibitor remains at a

therapeutic level. Last, due to the half-life (rivaroxaban, 5–9 h; apixa-

ban, ∼12 h) and renal clearance of FXa inhibitors,13,15 renal function

should be a key driver in the decision to administer reversal ther-

apy after 18 h have elapsed since the last FXa inhibitor dose. On

the basis of these considerations, the panel derived and agreed on a

staged approach to FXa inhibitor reversal therapy, which is presented

in Figure 2.
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4 LIMITATIONS

A limitation of the Delphi technique used in the present study is that

the results are based on the clinical experiences and responses of the

8 panelists. However, these results reflect unique patient populations

and diversity in reported resource availability and utilization, treat-

ment methods, and treatment duration, which depend on GI bleeding

severity. The results of this study may aid in decision-making for

clinicians treating patients experiencing FXa inhibitor–related, life-

threatening GI bleeding and provide actionable insights to inform

guidelines for the treatment of this patient population.

5 DISCUSSION

In the present study, we conducted a Delphi panel exercise to define

and contextualize life-threatening GI bleeding related to FXa inhibitor

use and derive a consensus-based, clinically oriented approach to the

administration of FXa inhibitor reversal therapy. A strong consensus

emerged for most topics covered by the panel, and panelists agreed

that the determination of potentially life-threatening GI bleeding

should be based on hemodynamic instability, signs of shock, consid-

eration of individual patient characteristics, and clinical judgment.

Additionally, panelists unanimously agreed that FXa inhibitor rever-

sal therapy should be administered if the patient is exhibiting signs

and symptoms consistent with life-threatening GI bleeding, including

hypovolemia, hemodynamic instability, and overt bleeding. To guide

clinicians in the emergency department setting, the panel developed

a stepwise decision-making approach to administering specific FXa

inhibitor reversal therapy, such as andexanet alfa (Figure 2).

Hypovolemia and hemodynamic instability were considered the

most important sequalae of life-threatening GI bleeds that contribute

to mortality among patients who take an FXa inhibitor. Furthermore,

the panelists agreed that a systolic blood pressure of <90 mm Hg

and a heart rate of >100 bpm are indicative of hypovolemia and

hemodynamic instability, which is supported by previous studies.37,38

However, panelists agreed that evaluating singular signs and symp-

toms is an insufficient assessment approach and suggested the use

of the shock index,39 which is calculated by using both metrics, as a

potentially more useful tool in this setting. Aligning with this recom-

mendation, the shock index has been used for early identification of

significant bleeding,40,41 and some studies have shown that it may be

useful to evaluate and organize care for patients with GI bleeding.42

Furthermore, although other widely used risk assessment tools (eg,

Rockall score and Glasgow-Blatchford score) incorporate heart rate

and blood pressure, they require input of additional risk factors that

require additional time to collect,43 but the shock index is a simple

tool that can be used quickly for risk stratification in the emergency

department setting. In addition to their support of hypovolemia, hemo-

dynamic instability, and the shock index, panelists in the present study

highlighted the importance of using clinical judgment and considering

individual patient characteristicswhendeterminingwhether aGI bleed

is potentially life-threatening.

The panel’s focus on hypovolemia and hemodynamic instability as

key objective signs of potentially life-threatening GI bleeding aligns

with the definition used in the ACG-CAG guidelines for acute GI

bleeding,23 ACG guidelines for acute lower GI bleeding,22 and the

ANNEXA-4 trial of andexanet alfa.44 Furthermore, and in agreement

with the ACG-CAG guidelines that recommend DOAC reversal be

considered in patients with a life-threatening GI bleed, panelists rec-

ommendedconsideringFXa inhibitor reversal in patientswithevidence

of a hemodynamically significant bleedwho are taking an FXa inhibitor.

However, important factors distinguish the ACG-CAG guidelines from

the results of the present Delphi panel. Here, panelists focused on

clinical features of potentially life-threatening GI bleeding and high-

lighted the shock index as a useful tool in this setting. Overall, the

Delphi panel arrived at a clinically oriented and pragmatic approach

to guide decision-making in the emergency department setting that

aims to administer anticoagulant reversal earlier than typical clinical

trial end point definitions of life-threatening GI bleeding (ie, before

the patient experiences “a decrease in hemoglobin of greater than

5 g/dL, requiring transfusion of greater than or equal to 5 units of

packed red blood cells, or causing death”). The panel specifically min-

imized reliance on hemoglobin or transfusion thresholds to define

life-threateningGI bleedingbecauseof the inherent time requirements

and clinical practice variability in obtaining these datapoints during

the individualized care of a patient with GI bleeding. Although they

recognized and acknowledged the contribution of these datapoints to

the overall assessment of a patient with GI bleeding, the expert panel

agreed that comorbidities and other clinical considerations can also

contribute to the assessment of an anticoagulant-associated GI bleed

as being life-threatening,with orwithout fulfilling laboratory or packed

red blood cell transfusion thresholds.

In summary, we convened an expert panel to provide a defini-

tion of life-threatening GI bleeding related to FXa inhibitor use and

inform clinical decision-making when FXa inhibitor reversal therapy

may be warranted. The panel agreed that hypovolemia and hemody-

namic instability are the most important predictors of life-threatening

GI bleeds among patients receiving FXa inhibitor therapy. Additionally,

panelists recommended that potentially life-threatening GI bleed-

ing be determined using clinical judgment, taking into consideration

hemodynamic instability, signs of shock, and individual patient char-

acteristics. To support the evaluation and treatment of this patient

population, panelists derived an approach to the administration of

FXa inhibitor reversal therapy, with consensus that all patients with

evidence of a hemodynamically significant bleed associated with an

FXa inhibitor should be considered for FXa inhibitor reversal therapy.

Panelists agreed that this decision should be individualized and recom-

mended reversal therapy within 1 h of initial emergency department

evaluation, when possible.

AUTHOR CONTRIBUTIONS

Anna Hundt Golden, Mark Price, Bruce Koch, and Mary J. Christoph

substantially contributed to the conception or design of this research.

Anna Hundt Golden, Jon Russo, and Mark Price substantially con-

tributed to theacquisition andanalysis of data for thiswork.All authors



8 of 9 FERMANN ET AL.

substantially contributed to the interpretation of data for this work.

Anna Hundt Golden, Mark Price, Bruce Koch, and Mary J. Christoph

substantially contributed to the drafting of the manuscript. All authors

critically revised the manuscript for important intellectual content. All

authors provided final approval of the version to be published and

agree to be accountable for all aspects of the work by ensuring that

questions related to the accuracy or integrity of any part of the work

are appropriately investigated and resolved.

ACKNOWLEDGMENTS

The authors thank Cassondra Saande, PhD, and Brian Samsell, PhD, of

RTI Health Solutions for medical writing assistance.

CONFLICTS OF INTEREST STATEMENT

AnnaHundtGolden, JonRusso, andMarkPrice are full-timeemployees

of RTI Health Solutions, an independent nonprofit research organi-

zation, which was retained by Alexion, AstraZeneca Rare Disease, to

conduct the research that is the subject of this manuscript. Their

compensation is unconnected to the studies on which they work.

Allen Mangel was a full-time employee of RTI Health Solutions at

the time this research was conducted. Bruce Koch is an employee of

AstraZeneca andmay hold shares and/or stock options in the company.

Mary J. Christoph was an employee of AstraZeneca at the time this

research was conducted and may hold shares and/or stock options in

the company. Gregory J. Fermann has served on the scientific advisory

board for Milestone Pharmaceuticals, as a consultant to Astra Zeneca,

and on Speaker’s Bureau for Astra Zeneca, and has received research

support from Siemens, Abbott, InCarda Therapeutics, and theNational

Institutes of Health. Brooks D. Cash andMarcMaegele have served as

consultants forAstraZeneca.NayantaraCoelho-Prabhuhas servedas a

consultant for Boston Scientific and Alexion and has received research

funding from Cook Endoscopy and Fujifilm. Roland Bingisser has

served as a consultant for AstraZeneca, SpinChip, andPhillips point-of-

care systems; has received fees for presentations from AstraZeneca;

and serves as an editor for medStandards. Vinay Sehgal has served

as a consultant for Apollo Endosurgery, Pentax, Medtronic, Pharma-

cosmos, Microtech, and AstraZeneca; has served on advisory boards

for Pharmacosmos andMicrotech; and has received educational grants

from Apollo Endosurgery, Pentax, and Medtronic. Alexander T. Cohen

has received grants or contracts from Alexion, AstraZeneca, Bristol-

Myers Squibb, and Pfizer; consulting fees from Alexion, AstraZeneca,

BayerAG,Bristol-Myers Squibb, andPfizer; andpayments or honoraria

fromAlexion,AstraZeneca, BayerAG,Bristol-Myers Squibb, andPfizer.

Truman J. Milling Jr. has served as a consultant for AstraZeneca, CSL

Behring, CellPhire, Acasti Pharma, andOctapharma.

ORCID

BrooksD.CashMD https://orcid.org/0000-0002-8497-3349

REFERENCES

1. Shehab N, Lovegrove MC, Geller AI, Rose KO, Weidle NJ, Budnitz

DS. US emergency department visits for outpatient adverse drug

events, 2013-2014. JAMA. 2016;316(20):2115-2125. doi:10.1001/
jama.2016.16201

2. Xu Y, Siegal DM. Anticoagulant-associated gastrointestinal bleeding:

framework for decisions aboutwhether,whenandhow to resumeanti-

coagulants. J Thromb Haemost. 2021;19(10):2383-2393. doi:10.1111/
jth.15466

3. Deitelzweig S, Keshishian A, Kang A, et al. Burden of major

gastrointestinal bleeding among oral anticoagulant-treated non-

valvular atrial fibrillation patients. Therap Adv Gastroenterol.
2021;14:1756284821997352. doi:10.1177/1756284821997352

4. Miao B, Miller M, Lovelace B, et al. Burden-of-illness associated

with bleeding-related hospitalizations in atrial fibrillation patients:

findings from the Nationwide Readmission Database. TH Open.
2020;4(3):e211-e217. doi:10.1055/s-0040-1716549

5. Rockall TA, Logan RF, Devlin HB, Northfield TC. Risk assessment after

acute upper gastrointestinal haemorrhage. Gut. 1996;38(3):316-321.
doi:10.1136/gut.38.3.316

6. Hearnshaw SA, Logan RF, Lowe D, Travis SP, Murphy MF,

Palmer KR. Acute upper gastrointestinal bleeding in the UK:

patient characteristics, diagnoses and outcomes in the 2007

UK audit. Gut. 2011;60(10):1327-1335. doi:10.1136/gut.2010.

228437

7. Deitelzweig S, Neuman WR, Lingohr-Smith M, Menges B, Lin J. Incre-

mental economic burden associated with major bleeding among atrial

fibrillation patients treated with factor Xa inhibitors. J Med Econ.
2017;20(12):1217-1223. doi:10.1080/13696998.2017.1362412

8. Silverio A, DiMaioM, Prota C, et al. Safety and efficacy of non-vitamin

K antagonist oral anticoagulants in elderly patients with atrial fibrilla-

tion: systematic review and meta-analysis of 22 studies and 440281

patients. Eur Heart J Cardiovasc Pharmacother. 2021;7(Fi1):f20-f29.
doi:10.1093/ehjcvp/pvz073

9. Lutsey PL, Walker RF, MacLehose RF, Alonso A, Adam TJ, Zakai NA.

Direct oral anticoagulants and warfarin for venous thromboembolism

treatment: trends from 2012 to 2017. Res Pract Thromb Haemost.
2019;3(4):668-673. doi:10.1002/rth2.12222

10. Alalwan AA, Voils SA, Hartzema AG. Trends in utilization of warfarin

and direct oral anticoagulants in older adult patients with atrial fibril-

lation. Am J Health Syst Pharm. 2017;74(16):1237-1244. doi:10.2146/
ajhp160756

11. Rodwin BA, Salami JA, Spatz ES, et al. Variation in the use of warfarin

and direct oral anticoagulants in atrial fibrillation and associated cost

implications. Am J Med. 2019;132(1):61-70. doi:10.1016/j.amjmed.

2018.09.026

12. Dabigatran Prescribing Information. 2011. Accessed December 9,

2022. https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/

022512s007lbl.pdf

13. Apixaban Prescribing Information. Vol. 2022. 2021. Accessed Decem-

ber 9, 2022. https://www.accessdata.fda.gov/drugsatfda_docs/label/

2021/202155s032lbl.pdf

14. Edoxaban Prescribing Information. 2015. Accessed December 9,

2022. https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/

206316lbl.pdf

15. Rivaroxaban Prescribing Information. 2011. Accessed December 9,

2022. https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/

202439s001lbl.pdf

16. Idarucizumab Prescribing Information. 2018. Accessed December 9,

2022. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/

761025s002lbl.pdf

17. Andexanet Alfa Prescribing Information. 2022. AccessedDecember 9,

2021. https://www.andexxa.com/prescribing-information.html

18. National Institute for Health and Care Excellence. Andexanet alfa

for reversing anticoagulation from apixaban or rivaroxaban. 2021.

Accessed November 11, 2021. https://www.nice.org.uk/guidance/

ta697

19. Pharmaceuticals and Medical Devices Agency. New drugs approved

in FY 2021. Accessed April 19, 2023, https://www.pmda.go.jp/files/

000250462.pdf

https://orcid.org/0000-0002-8497-3349
https://orcid.org/0000-0002-8497-3349
https://doi.org/10.1001/jama.2016.16201
https://doi.org/10.1001/jama.2016.16201
https://doi.org/10.1111/jth.15466
https://doi.org/10.1111/jth.15466
https://doi.org/10.1177/1756284821997352
https://doi.org/10.1055/s-0040-1716549
https://doi.org/10.1136/gut.38.3.316
https://doi.org/10.1136/gut.2010.228437
https://doi.org/10.1136/gut.2010.228437
https://doi.org/10.1080/13696998.2017.1362412
https://doi.org/10.1093/ehjcvp/pvz073
https://doi.org/10.1002/rth2.12222
https://doi.org/10.2146/ajhp160756
https://doi.org/10.2146/ajhp160756
https://doi.org/10.1016/j.amjmed.2018.09.026
https://doi.org/10.1016/j.amjmed.2018.09.026
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/022512s007lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/022512s007lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202155s032lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202155s032lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206316lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206316lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/202439s001lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/202439s001lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/761025s002lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/761025s002lbl.pdf
https://www.andexxa.com/prescribing-information.html
https://www.nice.org.uk/guidance/ta697
https://www.nice.org.uk/guidance/ta697
https://www.pmda.go.jp/files/000250462.pdf
https://www.pmda.go.jp/files/000250462.pdf


FERMANN ET AL. 9 of 9

20. Pharmaceuticals and Medical Devices Agency. New Drugs Approved

in FY 2021. Accessed May 3, 2023. https://www.pmda.go.jp/files/

000250462.pdf

21. Oakland K, Chadwick G, East JE, et al. Diagnosis and management

of acute lower gastrointestinal bleeding: guidelines from the British

Society of Gastroenterology. Gut. 2019;68(5):776-789. doi:10.1136/
gutjnl-2018-317807

22. Sengupta N, Feuerstein JD, Jairath V, et al. Management of patients

with acute lower gastrointestinal bleeding: an updated ACG guide-

line. Am J Gastroenterol. 2023;118(2):208-231. doi:10.14309/ajg.

0000000000002130

23. Barkun AN, Douketis J, Noseworthy PA, Laine L, Telford JJ, Abraham

NS. Management of patients on anticoagulants and antiplatelets dur-

ing acute gastrointestinal bleeding and the peri-endoscopic period:

a clinical practice guideline dissemination tool. Am J Gastroenterol.
2022;117(4):513-519. doi:10.14309/ajg.0000000000001688

24. Baugh CW, Levine M, Cornutt D, et al. Anticoagulant reversal strate-

gies in the emergency department setting: recommendations of a

multidisciplinary expert panel. Ann Emerg Med. 2020;76(4):470-485.
doi:10.1016/j.annemergmed.2019.09.001

25. Abraham NS, Barkun AN, Sauer BG, et al. American College

of Gastroenterology-Canadian Association of Gastroenterol-

ogy Clinical Practice Guideline: management of anticoagulants

and antiplatelets during acute gastrointestinal bleeding and the

periendoscopic period. Am J Gastroenterol. 2022;117(4):542-558.

doi:10.14309/ajg.0000000000001627

26. Mehran R, Rao SV, Bhatt DL, et al. Standardized bleeding definitions

for cardiovascular clinical trials: a consensus report from the Bleed-

ing Academic Research Consortium. Circulation. 2011;123(23):2736-
2747. doi:10.1161/circulationaha.110.009449

27. Hsu C-C, Sandford BA. TheDelphi technique: making sense of consen-

sus. Pract Assess Res Evaluation. 2007;12:10.
28. MDCalc. AIMS65 score for upper GI bleeding mortality. Accessed

November 21, 2021. https://www.mdcalc.com/calc/3801/aims65-

score-upper-gi-bleeding-mortality

29. MDCalc. Rockall score for upper GI bleeding (complete). Accessed

November 21, 2021. https://www.mdcalc.com/calc/3642/rockall-

score-upper-gi-bleeding-complete

30. Agency EM. Ondexxya Summary of Product Characteristics.

2021. https://www.ema.europa.eu/en/documents/product-

information/ondexxya-epar-product-information_en.pdf

31. Connolly SJ, Crowther M, Eikelboom JW, et al. Full study report of

andexanet alfa for bleeding associatedwith factor Xa inhibitors.NEngl
J Med. 2019;380(14):1326-1335. doi:10.1056/NEJMoa1814051

32. Vora P, Pietila A, Peltonen M, Brobert G, Salomaa V. Thirty-year

incidence and mortality trends in upper and lower gastrointestinal

bleeding in Finland. JAMA Netw Open. 2020;3(10):e2020172. doi:10.
1001/jamanetworkopen.2020.20172

33. Oakland K. Changing epidemiology and etiology of upper and lower

gastrointestinal bleeding. Best Pract Res Clin Gastroenterol. 2019;42-
4:3. doi:10.1016/j.bpg.2019.04.003

34. Clifford M, Ridley A, Gleeson M, Kellett J. The early mortality associ-

ated with agitation and sedation in acutely ill medical patients. Eur J
InternMed. 2013;24(8):e85. doi:10.1016/j.ejim.2013.08.707

35. GalvagnoSM,Nahmias JT, YoungDA.AdvancedTraumaLife Support®

update 2019: management and applications for adults and special

populations. Anesthesiol Clin. 2019;37(1):13-32.
36. Hooper N, Armstrong TJ. Hemorrhagic shock. In: StatPearls. Treasure

Island (FL): StatPearls Publishing; September 26, 2022.

37. Strate LL, Orav EJ, Syngal S. Early predictors of severity in acute

lower intestinal tract bleeding. Arch InternMed. 2003;163(7):838-843.
doi:10.1001/archinte.163.7.838

38. Velayos FS, Williamson A, Sousa KH, et al. Early predictors of severe

lower gastrointestinal bleeding and adverse outcomes: a prospec-

tive study.ClinGastroenterolHepatol. 2004;2(6):485-490. doi:10.1016/
s1542-3565(04)00167-3

39. Koch E, Lovett S, Nghiem T, Riggs RA, Rech MA. Shock index in the

emergency department: utility and limitations.OpenAccess EmergMed.
2019;11:179-199. doi:10.2147/OAEM.S178358

40. Olaussen A, Blackburn T, Mitra B, Fitzgerald M. Shock index for

prediction of critical bleeding post-trauma: a systematic review.

Emerg Med Australas. 2014;26(3):223-228. doi:10.1111/1742-6723
.12232

41. DeMuro JP, Simmons S, Jax J, Gianelli SM. Application of the

shock index to the prediction of need for hemostasis intervention.

Am J Emerg Med. 2013;31(8):1260-1263. doi:10.1016/j.ajem.2013

.05.027

42. Rassameehiran S, Teerakanok J, Suchartlikitwong S, Nugent K. Utility

of the shock index for risk stratification in patients with acute upper

gastrointestinal bleeding. South Med J. 2017;110(11):738-743. doi:10.
14423/smj.0000000000000729

43. Robertson M, Majumdar A, Boyapati R, et al. Risk stratification in

acute upper GI bleeding: comparison of the AIMS65 score with the

Glasgow-Blatchford and Rockall scoring systems. Gastrointest Endosc.
2016;83(6):1151-1160. doi:10.1016/j.gie.2015.10.021

44. Milling TJ Jr, Middeldorp S, Xu L, et al. Final study report of

andexanet alfa for major bleeding with factor Xa inhibitors. Cir-
culation. 2023;147(13):1026-1038. doi:10.1161/circulationaha.121

.057844

How to cite this article: FermannGJ, Cash BD, Coelho-Prabhu

N, et al. Definition of factor Xa inhibitor–related,

life-threatening gastrointestinal bleeding and guidance on

when to use reversal therapy: A Delphi panel. JACEP Open.

2023;4:e13043. https://doi.org/10.1002/emp2.13043

AUTHOR BIOGRAPHIES

Gregory Fermann, MD, is a Professor of

Emergency Medicine and executive vice

chair at the University of Cincinnati Col-

lege ofMedicine in Cincinnati, OH.

Brooks Cash, MD, is Chief of the Divi-

sion ofGastroenterology, Hepatology, and

Nutrition at theUniversity of TexasHealth

Science Center at Houston, where he

is also Dan and Lillie Sterling professor

of Medicine at the University of Texas

McGovernMedical School, Houston, TX.

https://www.pmda.go.jp/files/000250462.pdf
https://www.pmda.go.jp/files/000250462.pdf
https://doi.org/10.1136/gutjnl-2018-317807
https://doi.org/10.1136/gutjnl-2018-317807
https://doi.org/10.14309/ajg.0000000000002130
https://doi.org/10.14309/ajg.0000000000002130
https://doi.org/10.14309/ajg.0000000000001688
https://doi.org/10.1016/j.annemergmed.2019.09.001
https://doi.org/10.14309/ajg.0000000000001627
https://doi.org/10.1161/circulationaha.110.009449
https://www.mdcalc.com/calc/3801/aims65-score-upper-gi-bleeding-mortality
https://www.mdcalc.com/calc/3801/aims65-score-upper-gi-bleeding-mortality
https://www.mdcalc.com/calc/3642/rockall-score-upper-gi-bleeding-complete
https://www.mdcalc.com/calc/3642/rockall-score-upper-gi-bleeding-complete
https://www.ema.europa.eu/en/documents/product-information/ondexxya-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ondexxya-epar-product-information_en.pdf
https://doi.org/10.1056/NEJMoa1814051
https://doi.org/10.1001/jamanetworkopen.2020.20172
https://doi.org/10.1001/jamanetworkopen.2020.20172
https://doi.org/10.1016/j.bpg.2019.04.003
https://doi.org/10.1016/j.ejim.2013.08.707
https://doi.org/10.1001/archinte.163.7.838
https://doi.org/10.1016/s1542-3565(04)00167-3
https://doi.org/10.1016/s1542-3565(04)00167-3
https://doi.org/10.2147/OAEM.S178358
https://doi.org/10.1111/1742-6723.12232
https://doi.org/10.1111/1742-6723.12232
https://doi.org/10.1016/j.ajem.2013.05.027
https://doi.org/10.1016/j.ajem.2013.05.027
https://doi.org/10.14423/smj.0000000000000729
https://doi.org/10.14423/smj.0000000000000729
https://doi.org/10.1016/j.gie.2015.10.021
https://doi.org/10.1161/circulationaha.121.057844
https://doi.org/10.1161/circulationaha.121.057844
https://doi.org/10.1002/emp2.13043

	Definition of factor Xa inhibitor-related, life-threatening gastrointestinal bleeding and guidance on when to use reversal therapy: A Delphi panel
	Abstract
	1 | INTRODUCTION
	1.1 | Background
	1.2 | Importance
	1.3 | Goals of this investigation

	2 | METHODS
	2.1 | Study design
	2.2 | Delphi technique

	3 | RESULTS
	3.1 | Panelist characteristics
	3.2 | Delphi panel
	3.2.1 | Definition and clinical signs of FXa inhibitor-related, life-threatening GI bleeds
	3.2.2 | Signs and symptoms of hypovolemia and hemodynamic instability
	3.2.3 | Factors related to risk of mortality
	3.2.4 | Decision-making considerations for the administration of FXa inhibitor reversal therapy


	4 | LIMITATIONS
	5 | DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST STATEMENT
	ORCID
	REFERENCES
	AUTHOR BIOGRAPHIES


