
University of Louisville University of Louisville 

ThinkIR: The University of Louisville's Institutional Repository ThinkIR: The University of Louisville's Institutional Repository 

Doctor of Nursing Practice Papers School of Nursing 

6-2023 

Bleeding risk assessment in interventional radiology. Bleeding risk assessment in interventional radiology. 

Nathaniel Bond 
University of Louisville, nathanielbond94@gmail.com 

Follow this and additional works at: https://ir.library.louisville.edu/dnp 

 Part of the Nursing Commons 

Recommended Citation Recommended Citation 
Bond, Nathaniel, "Bleeding risk assessment in interventional radiology." (2023). Doctor of Nursing Practice 
Papers. Paper 148. 
Retrieved from https://ir.library.louisville.edu/dnp/148 

This Doctoral Paper is brought to you for free and open access by the School of Nursing at ThinkIR: The University 
of Louisville's Institutional Repository. It has been accepted for inclusion in Doctor of Nursing Practice Papers by an 
authorized administrator of ThinkIR: The University of Louisville's Institutional Repository. This title appears here 
courtesy of the author, who has retained all other copyrights. For more information, please contact 
thinkir@louisville.edu. 

https://ir.library.louisville.edu/
https://ir.library.louisville.edu/dnp
https://ir.library.louisville.edu/nursing
https://ir.library.louisville.edu/dnp?utm_source=ir.library.louisville.edu%2Fdnp%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/718?utm_source=ir.library.louisville.edu%2Fdnp%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.library.louisville.edu/dnp/148?utm_source=ir.library.louisville.edu%2Fdnp%2F148&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:thinkir@louisville.edu


BLEEDING RISK ASSESSMENT IN IR 1 

 

Bleeding Risk Assessment in Interventional Radiology 

by 

Nathaniel Bond 

 

 

 

Paper submitted in partial fulfillment of the 

requirements for the degree of 

Doctor of Nursing Practice 

 

 

 

School of Nursing, University of Louisville 

 

 

 

June 30, 2023 

 

 

Dr. Kimberly Meyer   ___  June 30, 2023   ______ 

DNP Project Chair     Date 

Dr. Elizabeth Burkhardt_________________ June 30, 2023   ______ 

DNP Project Committee Member   Date 

 

Dr. Sara Robertson     June 30, 2023   ______ 

Associate Dean DNP and APRN Programs  Date 

 



BLEEDING RISK ASSESSMENT IN IR 2 

Bleeding Risk Assessment in Interventional Radiology 

Abstract 

Background: Interventional Radiology (IR) procedures vary in their bleeding risk. Staff 

responsible for screening patients in the preprocedural setting may not have adequate education 

regarding specific factors associated with increased bleeding risk specific to IR patients. Society 

of Interventional Radiology (SIR) consensus guidelines recommend the use of screening tools, 

but no tools specific to IR are currently available.  

Objectives: To evaluate confidence of staff assessing bleeding risk prior to IR procedures and 

identify areas where further education may be needed. 

Methods: A prospective cohort study design was used to conduct a staff confidence screening 

tool specific to IR staff responsible for evaluating bleeding risk in patients undergoing 

percutaneous IR procedures. 

Results: Following a training session covering the BSET-IR education tool, staff confidence 

assessing bleeding risk was significantly improved. Nurses were found to have the widest range 

of confidence based on the initial SCAB-IR assessment.   

Discussion: The data collected from this project demonstrates the need for additional education 

in IR related to bleeding risk assessment. Bleeding risk associated with percutaneous IR 

procedures is multifactorial and requires heightened attention by staff when being assessed.   

Key Words: interventional radiology procedures, preprocedural, bleeding risk, assessment tool, 

bleeding, hemorrhage, screening, screening test, HAS-BLED, bleedMAP, and Bleemacs 
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Introduction 

Screening for bleeding risk in interventional radiology (IR) is multifactorial. The 

hematologic management of patients undergoing image-guided percutaneous intervention is 

complicated by the wide range of procedures performed in IR and an equally wide range of 

patient demographics and co-morbidities. Additionally, there has been a constant increase in the 

use of both short and long-term anticoagulation as well as antiplatelet agents (Malloy et al., 

2009). The use of screening tools to predict adverse outcomes in the hospital setting has 

increased as America’s healthcare system requires heightened attention to high-cost high-need 

(HCHN) patients. These patients account for only 5% of the population but 50% of the country’s 

annual healthcare spending (Blumenthal et al., 2016). The American Heart Association predicts 

the number of patients using long-term anticoagulant medications to prevent and treat venous 

thromboembolism (VTE) will increase as Americans live longer (Raval et al., 2017). The use of 

anticoagulants among hospitalized patients is significant because most patients have at least one 

risk factor for venous thromboembolism (VTE) and roughly 40% have three or more risk factors. 

These risk factors include surgery, immobility, cancer, trauma, previous VTE, and increasing age 

(Geerts et al., 2008). It is estimated approximately 10% of patients on long-term anticoagulation 

will require an invasive procedure in a given year, however, there is limited data on the 

periprocedural management of patients diagnosed with coagulopathies or those taking 

anticoagulant medications (Kumar et al., 2016; Patel et al., 2019). The literature available is 

limited to retrospective studies from settings other than IR. Assessing nurses’ and providers’ 

confidence evaluating a patient’s bleeding risk can provide feedback and data to ensure IR staff 

members are competent in factors that place a patient at increased risk of bleeding.  
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Literature Review 

A database search was conducted using the University of Louisville Kornhauser library to 

find relevant publications via PubMed, CINAHL, Cochrane Library, and Medline which yielded 

54 articles.  Keywords/MeSH terms used included: interventional radiology procedures, 

preprocedural, bleeding risk, assessment tool, bleeding, hemorrhage, screening, screening test, 

HAS-BLED, bleedMAP, and Bleemacs. Articles were screened for appropriateness using: 

publication date prior to 2016 as an exclusion criterion; English language; accessibility of full 

text version; articles pertaining specifically to cardiac or neurologic interventions were excluded.  

For the last 10 years, the Society of Interventional Radiology (SIR) has recognized and 

published/revised consensus guidelines emphasizing the importance of thrombotic and bleeding 

risk associated with IR procedures (Patel et al., 2019). Due to the low number of publications 

found using the database search, SIR Consensus Guidelines was used to find additional articles 

as references. Eight publications were reviewed using the above-mentioned screening 

requirements. A total of 13 articles were used in the integrative review. Two articles published 

prior to 2016 were used due to their relevance to the research topic and their mentioning in more 

recent publications. These articles and studies were used to formulate the staff confidence 

assessing bleeding risk in IR (SCAB-IR) tool, and bleeding staff education tool in IR (BSET-IR). 

These tools can be found in Appendix A and B. 

 Some helpful definitions were found during the literature review and used to guide this 

project. According to the International Society of Thrombosis and Haemostasis (ISTH), major 

bleeding is defined as fatal bleeding, symptomatic bleeding in a critical organ (intracranial, 

intraspinal, intraocular, retroperitoneal, intraarticular, pericardial, or intramuscular with 

compartment syndrome), bleeding causing a hemoglobin drop of 2g/dL or more, or bleeding 
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leading to a transfusion of two or more units of whole blood or packed red blood cells. Similarly, 

the authors responsible for creating the BleedMap tool define major bleeding as “overt bleeding 

and a hemoglobin decrease of ≥20 g L ^-1 after the procedure or transfusion of ≥2 units of 

packed red blood cells, or intracranial, intraspinal, intraocular, retroperitoneal, pericardial or fatal 

bleeding” (Tafur et al., 2011). 

The literature review also demonstrated rationale for selecting the topics of confidence 

statement and education provided to staff. SIR guidelines recommend the use of two specific 

screening tools to assess bleeding risk in the pre-procedure setting. These screening tools have 

been studied in similar settings and proven to be helpful in identifying patients and procedures 

with a higher risk of bleeding complications. The HAS-BLED bleeding score consists of factors 

such as: hypertension, abnormal renal function, stroke, bleeding tendencies/predisposition, labile 

INR, elderly age, drugs, or excess alcohol use. Following lower limb revascularization, Freixo et 

al., (2019) found major bleeding occurred in 18.8% of patients at their one year follow up. 52.1% 

of these patients had a HAS-BLED score of ≥3. Mueller et al., (2016) found hemorrhagic 

incidence was significantly higher in the moderate-risk (0.53/patient) and high-risk (0.54/patient) 

patients compared to low-risk (0.08/patient) patients. There were 215 hemorrhagic event reports 

with 206 classified as minor and nine as major. This retrospective cohort study was conducted to 

determine whether the HAS-BLED risk tool was a good predictor of bleeding risk and warfarin 

control in deep vein thrombosis (DVT) patients. This study demonstrated a HAS-BLED score >3 

was shown to accurately predict poor warfarin control with increasing risk category and bleeding 

risk with anticoagulant therapy. Similarly, Freixo et al., (2019) found a HAS-BLED score ≥3 

showed a strong association with major bleeding risk which the authors defined using the ISTH 

definition of major bleeding. Patients with a HAS-BLED score > 3 had a major bleeding 
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incidence rate of 33.3% compared to ≤2 risk factors (4.2%). Tafur et al., 2011 found the use of 

BleedMAP accurately predicted major hemorrhage events related to periprocedural 

anticoagulation management and classified procedures into low and moderate-high bleeding risk. 

Patient factors were defined as: history of prior bleeding, mechanical mitral valve, active cancer, 

and low platelets. The score was calculated with one point for each ‘yes’. Using this tool and a 

95% confidence interval, the authors found patients with a score ≥3 had a 10% chance of 

experiencing a major bleeding event. The ability to categorize bleeding risk based on the type of 

bleeding, amount of blood loss, and the area where bleeding occurred provides a clearer picture 

for staff to better understand and retain the provided education. A complete evidence table can be 

found in Appendix C. 

Aims/Objectives 

The aim of this project was to screen staff for confidence assessing bleeding risk in the 

preprocedural setting of interventional radiology at Clark Memorial Hospital and University of 

Louisville Hospital. Determining the confidence of the staff can aid in identifying areas where 

additional education is needed to improve patient safety outcomes and efficiency within the 

department. Currently, there is no education provided to assess bleeding risk associated with 

procedures in IR. This quality improvement project was completed to increase staff confidence 

assessing bleeding risk and improve safety by ensuring nurses and providers have the knowledge 

necessary when assessing patient in the preprocedural setting. The BSET-IR tool was formulated 

using consensus guidelines and studies completed in similar settings. The information provided 

is meant for staff to gain knowledge on topics known to affect bleeding risk specific to patients 

undergoing percutaneous IR procedures.  
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Study Design/Methodology 

The project was set within the interventional radiology departments at Clark Memorial 

Hospital (CMH) and University of Louisville Hospital (ULH). The SCAB-IR tool was given to 

clinical staff to assess confidence prior to education, followed by a brief session using the BSET-

IR tool, and the SCAB-IR tool again after the BSET-IR tool for reevaluation. The five topics on 

the tool were directly related to pertinent information needed to assess bleeding risk in IR 

patients. A Likert scale was used to obtain ordinal data and calculate each staff member’s 

confidence.  This allowed for comparison of  topics individually as well as total confidence 

before and after the education.  

This quality improvement (QI) project utilized a new middle-range nursing theory 

‘patient safety goal priming via safety culture’. Appendix D provides a visual of this framework. 

This theory centers around the use of priming or using stimuli to activate a particular construct 

outside of conscious awareness. Changing the culture of the nurses’ behaviors about patient 

safety allows for (a) activation of a previously held patient safety goal of the nurses and (b) 

increases the perceived value of actions that nurses can take to achieve said goal. It is theorized 

that the nurse will subconsciously prioritize nursing tasks and risk assessment related to the 

desirable goal of patient safety (Groves & Bunch, 2018). Birkmeyer et al., found low levels of 

safety culture were associated with high incidences of adverse events in the surgical setting. The 

Patient Safety 2030 Report by the National Institute for Health and Research indicates more 

training in safe patient care should be provided to healthcare professionals to raise their 

awareness of issues to improve patient safety. 

 The primary investigator (PI) initiated contact with a designated person at each facility to 

schedule dates for project implementation. The initial SCAB-IR assessment was provided to staff 
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at each facility during the respective IR department’s morning huddle on an agreed upon day. 

The surveys were then collected. The following week, study subjects were provided a brief 

education session covering the BSET-IR topics. Immediately after the education session, staff 

confidence assessing bleeding risk in IR using the SCAB-IR tool was tested again.  

Inclusion & Exclusion 

All nursing staff and providers were included in the sample. The use of contract or travel 

nurses is common practice within both departments so they were included in the project sample. 

These staff members stay for at least 3 months and were included to supplement the sample size. 

The clinical providers include attending physicians and APRNs. Clinical staff excluded from the 

study were those not responsible for reviewing clinical data such as scrub techs, unit secretaries, 

and staff who float from other departments of the facility such as cardiac catheterization lab.  

Instruments 

The SCAB-IR assessment tool included pertinent factors specific to each patient’s care 

and pertinent to bleeding risk associated with IR procedures. As previously mentioned, there is 

currently limited data regarding the use of bleeding risk screening tools in IR, but SIR consensus 

guidelines recommend the use of tools for evaluation of bleeding and thrombus risk based on 

patient-specific factors. According to their updated consensus guidelines “Specific characteristics 

and comorbidities unique to a patient may increase their risk of bleeding or forming a clot and 

warrants pre-procedural evaluation” (Patel et al., 2019). Bleeding risk screening tools are 

commonly used in procedural areas including cardiac catheterization lab with an emphasis on the 

use of anticoagulants for patients with atrial fibrillation and following percutaneous coronary 

intervention. These tools have been shown to predict increased bleeding risk associated with 

invasive procedures in similar settings. The SCAB-IR tool was used to assess the confidence of 
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clinical staff in areas such as anticoagulants and their impact on IR procedures, the impact of a 

medication’s half-life on IR procedures, identifying which IR procedures place a patient at 

higher risk for bleeding complications, identifying which lab values are concerning for bleeding 

risk, and what patient specific factors may increase bleeding risk associated with IR procedures. 

The BSET-IR tool provided staff with information to these specific topics as they are crucial in 

the assessment of bleeding risk associated with IR procedures. This does not include other 

common risks associated with procedures such as infection, pneumothorax, etc. Additionally, the 

information provided during the education session was only a brief overview of topics. A 

pamphlet version of the information was left at each site including references to additional 

information on all of the topics covered.  

The classes of medications that place a patient at an increased risk of bleeding include 

anticoagulants, antiplatelets, and non-steroidal anti-inflammatory drugs (NSAIDs). A 

medication’s half-life is especially important when evaluating a patient’s bleeding risk. 

Recognizing medications with a longer or shorter half-life will ensure staff can confidently 

determine when it should be discontinued or held (Appendix E). Procedure-associated bleeding 

risk is categorized by SIR and broken into low risk and high risk, and by the Journal of Vascular 

and Interventional Radiology as low, moderate, and significant risk (Appendix F) (Malloy et al., 

2009; Patel et al., 2019). Lab values commonly seen in IR that are indicative of bleeding risk are 

PT/INR, PTT, and platelet count (Appendix G). The patient factors drawn from bleeding risk 

screening tools recommended by SIR are HAS-BLED (hypertension, abnormal liver/renal 

function, stroke, bleeding history or predisposition, labile INR, elderly, drugs/alcohol 

concomitantly) (Appendix H) and BleedMAP (history of bleeding, mechanical heart valve, 

active cancer, and low platelet count) (Patel et al., 2019). The staff member’s confidence on each 
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topic was assessed using a 5-point Likert scale (strongly disagree to strongly agree). The 

responses were compiled and evaluated to determine which topics require specific education or 

clarification.  

Privacy/Confidentiality 

The confidence screening tool posed no risk for patient information to be compromised 

as there were no patients or patient data included in this project. All of the participants were 

medical staff and no personal information was collected from participants. Completion of the 

survey implied consent. When completing the survey, the clinical staff were required to write the 

last four digits of their personal phone number at the top of the survey to compare data at pre and 

post analysis. This allowed staff to complete the screening tool in confidence. HIPAA policies 

for each facility were strictly followed. Approvals were granted by the director of cardiovascular 

services and the quality director from CMH and the nurse manager of IR at ULH. The project 

proposal was reviewed by the hospital policy committee and the medical advisory committee 

(MAC) board prior to implementation and approval was granted. This project was proposed as a 

Doctorate of Nursing Practice (DNP) project oral defense to the University of Louisville School 

of Nursing staff and faculty. Finally, the proposal was submitted to the respective internal review 

boards from each facility for final approval as well as, the ULH research office for tracking 

purposes.  

Implementation 

Initial staff confidence screening took place during the scheduled morning huddle at each 

facility on a designated day when all available clinical staff were scheduled. Staff were given 10 

minutes to complete the SCAB-IR tool. Following the collection of the pre-education confidence 

screening tools, a second date was scheduled to allow for time to cover the BSET-IR education 
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tool. The second scheduled date at each facility was approximately two weeks after the initial 

confidence screening. A 10-minute education session over the BSET-IR information was 

followed immediately by the post-education SCAB-IR confidence tool.  

Data Analysis 

Using IBM SPSS version 29.0.0.0, an independent sample Mann-Whitney U test was 

performed to evaluate whether or not staff confidence assessing bleeding risk was improved 

following the BSET-IR education session. This non-parametric test was used due to the data 

being ordinal and not normally distributed. With a prior significance set at 0.05 the following 

assumptions were met: dependent variable is measured at the ordinal level; measurements for 

one subject do not affect measurements for another subject and each of the paired measurements 

must be obtained from the same subject. Using a 5-point Likert scale (1= strongly disagree, 5= 

strongly agree) each screening tool was given a score ranging from 5 to 25. The higher the score, 

the higher the confidence of that given staff member. Pre and post tests were paired using the last 

four digits of each participants phone number as a personalized identifier allowing for 

comparison of confidence following the BSET-IR education session. This was most appropriate 

as the same tool was used on the same subject at different times.  

Results  

The Cohort included 19 participants, 63.2% were registered nurses (RN), 26.3% 

physicians (MD), and 10.5% advanced practice providers (APRN). The results of the Mann 

Whitney-U test revealed staff confidence assess bleeding risk in IR was significantly lower in the 

pre-test group (Md= 24.00, n=19) compared to the post-test group (Md=25.00, n=19), U= 85.5, 

p= <0.001, Appendix I.  
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Prior to implementation of the BSET-IR education tool, a wide range of confidence 

scores were found. The majority of this skewness was RN confidence responses. Nurse 

confidence assessing bleeding risk ranged from 19.00 to 25.00. To further demonstrate this, a 

Mann Whitney-U test was performed evaluating only nurses confidence. This output included 12 

nurses, the results revealed nurses confidence assessing bleeding risk was statistically significant. 

Confidence assessing bleeding risk was significantly lower in the pre-test group (Md= 21.00, 

n=12) when compared to the post-test group (Md= 25.00, n= 12), U= 120.0, p= <0.001. 

Specifically, staff confidence evaluating a medications half-life exhibited the widest range of 

confidence when analyzing the initial SCAB-IR data. Following the education session, staff 

reported significant increases in confidence evaluating a medication’s half-life and the 

implication it has on the patient’s bleeding risk (26.3% increase). 

Discussion 

These results represent a significant increase in staff confidence assessing bleeding risk in 

IR following an education session. It is crucial to accurately assess and identify the clinical 

staff’s confidence in understanding bleeding risk. Previously published studies identified how to 

categorize bleeding risk, but no studies focusing on education for staff on their confidence when 

assessing said risk were uncovered. Mueller el al., (2016) and Frexio et al., (2019) found that 

using bleeding risk screening tools such as HAS-BLED allowed for categorization of patients 

into bleeding risk categories. These studies used the International Society of Thrombosis and 

Haemostasis (ISTH) major bleeding definition stating “major bleeding is fatal bleeding, 

symptomatic bleeding in a critical organ (intracranial, intraspinal, intraocular, retroperitoneal, 

intraarticular, pericardial, or intramuscular with compartment syndrome), bleeding causing a 



BLEEDING RISK ASSESSMENT IN IR 13 

hemoglobin of 2g/dL or more, or bleeding leading to a transfusion of two or more units of whole 

blood or packed red blood cells.” 

Further, registered nurses play an important role in the pre procedure assessment of 

patients undergoing IR procedures. This study demonstrates a larger gap in confidence assessing 

bleeding risk when analyzing nurse confidence specifically. The findings of this study suggest 

that once educated about the factors that may impact bleeding during IR procedures, nurses show 

increased confidence assessing bleeding risk. However, currently there are no standardized 

bleeding risk assessments specific to this population. Future work on this topic should include 

development of such tools.  

The ‘patient safety goal priming via safety culture’ middle range nursing theory shows 

nurses care about the safety of patients. By evaluating their confidence assessing bleeding risk 

specific to IR procedures, we are able to create a safer environment for patients by identifying 

areas where additional education is necessary. Evaluating five different topics individually 

exposed areas of weakness in staff confidence where additional education may be necessary.  

Conclusion  

As our population ages and those requiring medical procedures continues to rise it is 

important to consider bleeding associated in IR as more considerable risk. The AHA predicts the 

continued increase in use of anticoagulants as Americans live longer but there is limited data on 

how this impacts IR procedures specifically. The Society of Interventional Radiology and 

Journal of Vascular and Interventional Radiology recognize the need for assessment of bleeding 

risk screening tools and acknowledge a lack of IR specific tools. Nurses working in IR have a 

very specialized role and are in a unique position to assess pre-procedure bleeding risk because 

they are commonly the pre-of staff evaluating patients.  
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Future Implications 

This project will be helpful in the advancement of bleeding risk assessment and education 

related to interventional radiology procedures. In the future, this project can be used to compare 

to other confidence tools and staff education topics when evaluating risk of adverse events in the 

IR setting. The evaluation of bleeding risk confidence among staff opened the door for  

conversations among nurses, physicians, and advanced practice providers on topics necessary to 

complete a pre-procedural evaluation of each patient. It was found that experienced 

interventional radiologists had insight based on years of practice. For example, the BSET-IR tool 

includes common medications and their half-lives. Some physicians voiced their preference to 

calculate or reference the ‘total elimination’ of anticoagulant and antiplatelet medications which 

is approximately five times the half-life.  

Bleeding risk screening related to IR procedures requires collaboration among the entire 

interdisciplinary team. It was found that staff from departments such as pre/post recovery could 

benefit from similar projects as they are commonly tasked with screening patients prior to 

procedures and recovering patients following IR procedures.  

The sites for this project did not have resident physicians, fellows, or physician assistants 

(PA) on staff at the time of implementation, but these clinicians should be included in the sample 

size as they have an equal role in assessing bleeding risk. It was found that one of the facilities 

had compiled a list of varying lab value ranges and anticoagulant management for each of their 

clinicians. This could be confusing to nursing or ancillary staff trying to schedule patients for 

procedures if each provider has a different threshold for safety and bleeding risk. Specifically, 

some providers view on platelet count and risk of bleeding based on experience varied widely 

when compared to SIR consensus guideline data. By providing education pulled from consensus 
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guidelines, consistent practices will be found among providers and staff when evaluating 

bleeding risk.  
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Appendix A: SBAR-IR 

SCAB-IR tool: 

 

1. I understand bleeding risk associated with anticoagulant medications in IR 

 

Strongly disagree Disagree Neutral Agree  Strongly Agree 

2. I understand the significance of a medications half-life related to IR procedures  

 

Strongly disagree Disagree Neutral Agree  Strongly Agree 

3. I understand which IR procedures have increased bleeding risk 

 

Strongly disagree Disagree Neutral Agree  Strongly Agree 

4. I understand which lab values are concerning for bleeding risk associated with IR procedures 

 

Strongly disagree Disagree Neutral Agree  Strongly Agree 

5. I understand what patient factors increase risk of bleeding associated with IR procedures 

 

Strongly disagree Disagree Neutral Agree  Strongly Agree 
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Appendix B: BSET-IR 

 
BSET-IR 

1. What IR procedure is ordered? 
                  LOW risk              MODERATE risk                SIGNIFICANT risk 

 

 

 

 

 

 

 

 

2. What patient specific factors need to be considered?                                                              

medications                                        half-life 

 

 

 

 

 

3. What anticoagulant or antiplatelet medications is the patient taking? 
Medication          half-life 

Warfarin (Coumadin)                                     40h 
Enoxaparin (Lovenox)/ delteparin (Fragmin)          2-6h 
Heparin- unfractionated             1.5-2h 
Argatroban (Acova)             50 min 
Bivalirudin (Angiomax)                         25 min 
Dabigatran (Pradaxa)             12-17h 
Apixiban (Eliquis)             15h 
Fondaparinux (Arixtra)                         17-21h 
Rivaroxaban (Xarelto)             9-13h 
Clopedigrel (Plavix)             6h 
Prasurgrel (Effient)             3.7h 
Ticagrelor (Brilinta)             7h 
Aspirin               2-3h 
                   (Davidson et al., 2019) 
 

-Dialysis access intervention 
-Venogram 
-Central line removal  
-IVC filter placement  
-PICC line placement  
-Paracentesis  
-Thoracentesis  
-Superficial aspiration/biopsy  
-Superficial abscess drainage 

-Drainage catheter exchange 

   

-Angiography 
-Venous interventions 
-Chemoembolization 
-Uterine fibroid embolization 
-Transjugular liver biopsy 
-Tunneled central venous catheter 
-Subcutaneous port device 
-Intraabdominal, chest wall, or 
retroperitoneal abscess drainage or 
biopsy 
-Lung biopsy 
-Transabdominal liver biopsy 
-Percutaneous cholecystostomy 
-Gastrostomy Tube 
-Radiofrequency ablation 
(straightforward) 
-Spine procedures 

 

-TIPSS 
-renal biopsy 
-biliary interventions 
-nephrostomy tube placement 
-radiofrequency ablation (complex) 
 
 
 
 
 
 
 
                          (Malloy et al., 2009) 

 

-Hypertension    

-Abnormal renal function (dialysis, transplant, CKD) 

-Abnormal liver function (cirrhosis or 

hyperbilirubinemia) 

-Acute or chronic anemia 

-Age >65 

-History of alcohol or drug use (>8 drinks/week) 

-Prior bleeding within 3 mo  
OR with similar type of procedure 
-platelet abnormality  
-Mechanical mitral heart valve 
-active cancer 

            (Patel et al., 2019)                                     

 

 

 

 



BLEEDING RISK ASSESSMENT IN IR 21 

 

4. What lab values should be considered when assessing bleeding risk in IR patients? 
  
INR/PT- can be abnormal with oral anticoagulant therapy, liver disease 

 -Low risk procedures: routinely recommended for patients on warfarin or with liver disease. >2.0=threshold 

for treatment, correct to within range of ≤2.0-3.0 

-Moderate risk procedures: recommended, correct if >1.5 

-Significant bleeding risk: routinely recommended, correct if >1.5 with goal ≤ 1.5-1.8 

 

PTT- can be abnormal with IV heparin, von Willebrand disease, Factor VIII, Factor IX, or Factor XI deficiency  

-Low risk procedures: routinely recommended for patients receiving IV unfractionated heparin If on 

therapeutic low-molecular-weight heparin withhold one dose before procedure. 

-Moderate risk procedures: recommended in patients receiving IV unfractionated heparin. If on therapeutic 

low-molecular-weight heparin withhold one dose before procedure. Withhold Plavix for 5 d prior to 

procedure. 

-Significant bleeding risk: recommended in patients receiving IV unfractionated heparin. Stop or reverse 

heparin for values >1.5 times control. If on therapeutic low-molecular-weight heparin withhold 24h or 2 

doses before procedure. Withhold Plavix for 5 d before procedure. Withhold ASA 5d before procedure. 

 

Platelet count- can be abnormal with known or suspected thrombocytopenia 

-Low risk procedures: not routinely recommended BUT if <20,000, transfusion recommended 

-Moderate risk procedures: not routinely recommended BUT if <50,000, transfusion recommended 

-Significant risk procedures: routinely recommended, transfuse if <50,000  

                   (Malloy et al., 2009; Patel et al., 2019) 
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Appendix C 

study Purpose  Study type Sample/setting Major variables Data analysis/ findings Strength 

(LEGEND) 

Mueller et 

al., 2016 

HAS-BLED as predictor 

of bleeding, risk warfarin 

for DVT vs control 

Retrospecti

ve cohort 

study 

Australia, 

private practice, 

N=591 

INR between 203, 

Incidence of bleeding 

(major or minor), 

HAS-BLED risk 

assessment score 0-

<3 

150 (28.1%) classified as low risk, 331 (62.1%) 

classified as moderate-risk and 52 (9.8%) high-risk. 

43,033 INR tests with 71.8% in therapeutic range, 

17.1% subtherapeutic and 11.1% supratherapeutic. 

215 hemorrhagic events were reported with 206 

classified as minor and nine as major (0.41% events 

per patient) 

1a: Good Quality 

Systematic Review 

Spiliopoulos 

et al., 2019 

Peripheral bleeding score 

(PBS) to identify bleeding 

complications associated 

with endovascular therapy 

(EVT) 

Prospective 

cohort 

study, 

single-

center 

study 

 

Greece, 

university 

hospital 

HAS- BLED score, 

Bleeding events 

Incidence of bleeding complications associated with 

peripheral EVT was low. PBS demonstrated 

statistically significant performance and could be 

considered for inclusion in the preprocedural 

endovascular checklist. HAS-BLED failed to predict 

30-day bleeding events. 

Level 3b Lesser 

Quality Prospective 

Cohort Study  

Roldán et 

al., 2021 

Predictive performance of 

ABD-bleeding score and 

HAS-BLED in AF  

Retrospecti

ve cohort 

study 

Spain, 

university 

hospital 

CHA2DS2-VASc 

score, HAS- BLED, 

ABD-Bleeding score 

HAS- BLED performed significantly better than 

ABC-Bleeding score in predicting major bleeding risk 

4a Good Quality 

Retrospective 

Cohort Study 

Rutherford 

et al., 2018 

Using risk factors to 

derive a bleeding risk 

score for patients with AF 

Retrospecti

ve cohort 

study 

Norway, 

national patient 

registry, 

N=21,248 

HAS-BLED, ATRIA, 

ORBIT 

The new ABH-score showed a c-index of 0.66 (95% 

CI 0.65 to 0.67) compared to the modified HAS-

BLED score showed a C-index of 0.62 (95% CI 0.60 

to 0.63). The modified ATRIA score a C-index of 

0.66 (95% CI 0.64 to 0.67) and the ORBIT score a C-

index of 0.66 (95% CI 0.64 to 0.67) 

4a Good Quality 

Retrospective 

Cohort Study 

Fox et al., 

2017 

A tool for patients with 

AF to facilitate risk of 

mortality/bleeding and 

risks/benefits of 

anticoagulation 

Prospective 

cohort 

study 

International 

registry, 

N=39,898 

CHA2DS2-VASc, 

HAS-BLED 

 CHA2DS2-VASc and HAS-BLED did not add any 

information over the GARFIELD-AF risk score for 

any endpoint in the lower risk cohorts (P values 

ranged from 0.087. to 1.00). For major bleeding over 

1 year, the c- statistic was 0.66 for GARFIELD-AF 

patients on OACs and 0.61 for patients  

in ORBIT-AF 

3a Good Quality 

Prospective Cohort 

Study 

 

Fox at al., 

2021 

tool to predict mortality, 

non-hemorrhagic 

stroke/systemic 

embolism, major bleeding 

and to assess how the risk 

tool performs compared 

to CHA2DS2-VASc and 

HAS-BLED 

Retrospecti

ve cohort 

study 

International 

registry, 

N=52,080 

Bleeding risk (major, 

minor/non-major), 

CHA2DS2-VASc, 

HAS-BLED 

The GARFIELD-AF risk model for major bleeding 

risk performed well with a c-index of 0.68 compared 

to HAS-BLED for bleeding (c-index 0.56) in low-risk 

group.  

 

4a Good Quality 

Retrospective 

Cohort Study 

AlAmmari 

et al., 2021 

to develop and validate a 

new model for the 

bleeding risk prediction 

score in patients using 

Retrospecti

ve cohort 

study 

Saudi Arabia, 3 

medical centers, 

N=1722 

Bleeding risk (major 

bleeding, CRNM) 

The model had a c index of 0.75 which outperforms 

most of the other risk assessment scores as they score 

below 0.7 ‘c’ statistic 

4b Lesser Quality 

Retrospective 

Cohort Study 
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DOACs due to NVAF in 

the Arab population. 

Atzema et 

al., 2018 

to create a decision 

instrument that predicts a 

composite outcome of 30-

day mortality a 

subsequent hospitalization 

for a cardiovascular 

reason. 

Retrospecti

ve cohort 

study 

Canada, 24 

emergency 

departments, 

N=3510 

Cardiovascular 

condition, evidence 

of heart failure 

2343 patients made up the derivation group (c statistic 

0.73) and 1167 left in validation group (c statistic 

0.69). The AFTER2 tool showed to stand up and be 

comparable to other screening tools to predict 30-day 

mortality rate in Emergency department AF patients 

with a c- statistic of 0.63. 

4b Lesser Quality 

Retrospective 

Cohort Study 

Freixo et al., 

2019 

to assess the efficacy of 

the HAS-BLED score in 

predicting bleeding risk 

after lower limb 

revascularization 

Retrospecti

ve analysis 

 Major bleeding, 

HAS-BLED 

Major bleeding occurred in 18.8% of patients at 1 

year follow up.  52.1% of patients had a HAS-BLED 

score of ≥3. Patients with a HAS-BLED score over 3 

had a major bleeding incidence of 33.3% compared to 

0 risk factor (0%) and 2 risk factors (4.2%) 

4b Lesser Quality 

Retrospective 

Cohort Study 

Chang et al., 

2020 

to compare different 

bleeding assessment tools 

in terms of their accuracy 

in predicting major 

bleeding events 

Meta-

Analysis 

Network Meta-

analysis 

Bleeding risk European, ABC, mOBRI showed to be highly 

sensitive. ORBIT, GARFIELD, ATRIA, and 

Shireman showed to be highly specific. HAS-BLED 

proved to be balanced between sensitivity and 

specificity 

1a Good Quality 

Meta-Analysis 

 

Yoshida et 

al., 2019 

To compare 4 bleeding 

scores regarding their 

ability to stratify bleeding 

risk within our cohort 

Retrospecti

ve cohort 

study 

Japan, 

municipal 

hospital, N= 

3781 

TIMI significant 

bleeding, Anemia, 

creatinine clearance, 

eGFR 

c- statistic for HAS-BLED, ORBIT, and PRECISE-

DAPT was 0.60 and 0.53 for PARIS using TIMI 

significant bleeding score. In patients taking OACs 

and undergoing PCI, HAS-BLED, ORBIT, and 

PRECISE- DAPT predict TIMI significant bleeding 

events better than PARIS. 

4a Good Quality 

Retrospective 

Cohort Study 

Beyth et al., 

1998 

To evaluate the accuracy 

and clinical utility of the 

Outpatient Bleeding Risk 

Index for estimating the 

probability of major 

bleeding in outpatients 

treated with warfarin.  

Prospective 

cohort 

study 

Ohio, 

University 

hospital, N=264 

Bleeding .  Major bleeding occurred in 22/264 (8%). In the 

validation cohort there was a c index of 0.78 

compared to the derivation cohort 0.72 

 

3a Good Quality 

Prospective Cohort 

Study 

  

 

Tafur et al., 

2012 

incidence and 

independent predictors of 

peri-procedural bleeding 

in chronically 

anticoagulated patients 

retrospectiv

e cohort 

study 

USA, Mayo 

clinics, N= 

2182 

Bleeding, procedures  Major bleeding occurred more frequently in patients 

receiving bridging therapy (3% vs. 1%; P = 0.017). 

Independent predictors (hazard ratio; 95% confidence 

interval) of major bleeding included mitral 

mechanical heart valve (2.2; 1.1–4.3), active cancer 

(1.8; 1.0–3.1), prior bleeding history (2.6; 1.5–4.5) 

and re-initiation of heparin therapy within 24 h after 

the procedure (1.9; 1.1–3.4)  

4a Good Quality 

Retrospective 

Cohort Study 
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Appendix D 

 

 

(Groves & Bunch, 2018) 
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Appendix E 
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Appendix F 
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Appendix G 
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Appendix H 
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Appendix I 

 

Independent-Samples Mann-Whitney U Test Summary 
Total:         RNs: 

Total N 38 Total N 24 

Mann-Whitney U 85.500 Mann-Whitney U 120.000 

Wilcoxon W 275.500 Wilcoxon W 198.000 

Test Statistic 85.500 Test Statistic 120.000 

Standard Error 26.451 Standard Error 14.446 

Standardized Test 
Statistic 

-3.592 Standardized Test 
Statistic 

-3.323 

Asymptotic Sig.(2-sided 
test) 

<.001 Asymptotic Sig.(2-sided 
test) 

<.001 

Exact Sig.(2-sided test) .005 Exact Sig.(2-sided test) .005 

 

 


	Bleeding risk assessment in interventional radiology.
	Recommended Citation

	bmTitleAdd1
	bmTitleAdd2
	bmTitleAdd3
	bmTitleAdd4

