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Abstract:

This is a retrospective cohort study with convenience sampling across University of California, San Francisco (UCSF), University of California, San Diego (UCSD), University of California, Irvine (UCI), and University of California, Davis (UCD) Medical Centers that aims to identify if there is a difference in bleeding events in patients with ESRD and VTE on apixaban 5 mg twice daily versus 2.5 mg twice daily. It will include a retrospective chart review of patients hospitalized at these medical centers from January 1st, 2013 – August 31st, 2021.

Research Question: 

Among patients with end stage renal disease (ESRD) diagnosed with venous thromboembolism (VTE) does the use of apixaban 2.5mg daily vs 5mg daily significantly impact the risk of bleeding and/or VTE recurrence?

Aims: 

We would like to better understand the clinical implications of apixaban 5 mg twice daily compared to 2.5 mg twice daily for the treatment of VTE in patients with severe renal impairment and ESRD, as these are currently unknown. The results from this study can provide knowledge lacking in the safety and efficacy of direct-acting oral anticoagulants (DOACs) in this patient population.  

Significance: 

The RENAL-AF1 trial, published in 2019, compared the safety and efficacy of apixaban 5 mg twice daily to warfarin in patients with atrial fibrillation and end stage renal disease (ESRD). The results of this trial found that patients treated with apixaban had similar rates of stroke and bleeding compared to those taking warfarin. Given the strains of warfarin therapy such as frequent INR monitoring, variability among patients, and time to therapeutic range, the use of direct oral anticoagulants (DOACs), such as apixaban, has increasingly superseded warfarin use due to the perceived convenience of a fixed dose and minimal monitoring requirements.  
 
Current CHEST Guidelines 2 recommend a vitamin K antagonist (VKA), such as warfarin, as the preferred agent for patients with severe renal impairment or end stage renal disease due to the limited data available for alternative agents in this patient population. Renal dosing recommendations for apixaban are based upon the best available evidence and clinical expertise. It is a common practice to empirically reduce the dose of apixaban in renal impairment since the drug is known to be partially renally eliminated. Guidelines for dosing in atrial fibrillation currently recommend the use of dose-reduced apixaban if two or more of the following criteria apply: age ≥ 80 years old, body weight ≤ 60 kg, and/or serum creatinine ≥ 1.5 mg/mL. However, patients with a history of VTE are at higher risk for clot recurrence. Empirically dose reducing apixaban could put a patient at higher risk for clot recurrence, hospitalization, and increased risk of morbidity and mortality. 

Methods: 

Design: This is a retrospective, multicenter, cohort review with convenience sampling across UCSF, UCSD, UCI, and UC Davis. It will include a retrospective chart review patients hospitalized at UCSF Medical Center, UCSD Medical Center, UC Davis Medical Center, and UCI Medical Center from January 1st, 2013 – present. 

Cohort: Patients will be included if they have ESRD (defined as CrCl < 15 ml/min) or dependence on renal dialysis or CKD stage IV, and on apixaban for VTE treatment. Patients will be excluded if they are < 18 years old, are pregnant, or if they are taking other anticoagulants such as enoxaparin, rivaroxaban, or warfarin. Patients will be screened by electronic medical record (EMR) data pull using a predetermined set of International Classification of Diseases (ICD-10) codes (See Appendix 1). EMR charts will then be reviewed independently for the presence of inclusion and exclusion factors. 

Data collection:  We will request data pull from Epic ™ from institution’s data team using the ICD10 codes for the following data points: 
· Medical record number (MRN), apixaban loading dose, apixaban maintenance dose, indication, age, weight, renal function (SCr, CrCl, dialysis status) 

We will then complete a chart review of included patients and record additional data for the following data points: 
· Apixaban start date  
· VTE recurrence after starting apixaban (yes/no) 
· Occurrence of bleed (yes/no) 
· If yes: number of bleed-free days

Data will be stored on a password protected file at our respective institutions in a secure Cloud option until the end of the study and then discarded safely to not disclose any PHI. Data will not be physically transferred and will be de-identified prior to compiling into RedCap ™.

Predictor variables and outcomes: The predictor will be the dose of apixaban the subject received (2.5mg vs 5mg) and the outcome will be the incidence of major bleed or VTE recurrence. Data will be analyzed to determine if patients who are on a higher dose of apixaban have a significantly higher incidence or bleeding or a significantly lower recurrence of VTE when compared to patients taking 2.5mg. 

Study Hypothesis: There is no difference in bleed-free days in patients diagnosed with severe renal disease with VTE treated with apixaban 2.5 mg twice daily compared to apixaban 5 mg twice daily.  

Null hypothesis: Among ESRD patients 5mg of apixaban does not increase the number of bleed-free days. 

Alternative hypothesis: Among ESRD patients 5mg of apixaban does increase the number of bleed-free days.

Statistical test: Chi-square; the predictor is the apixaban dose, which is dichotomous, and the outcome is the presence of bleeding, also dichotomous. 

Effect size and power:
· Alpha = 0.05
· Beta = 0.20
· Expected difference between P1 and P2 = 13% (effect size 12% vs 25%)
· Sample size = 139 (per study group arm) * 2 = 278

Rationale for effect size: The RENAL-AF1 trial had a rate of 30% of clinically relevant non-major bleeding with apixaban 5 mg BID in dialysis patients. The Stuber, et. al.3 study of apixaban in patients with ESRD, bleeding events occurred in 15% of the population. Knowing this, a 15% effect size was originally chosen. However, after further discussion it was realized the relative difference was much greater than 50%, which was too generous. The effect size was then set to 13% (12% vs 25%) and the required sample size was calculated at 278 (139 per each treatment group).

Ethical Considerations:

Since this is a retrospective study, there is no additional risk presented to the patient via this research. Protected health information will be safeguarded through de-identification of participants in RedCap as required by local information security policies. Data will be stored on a password protected file at our respective institutions in a secure Cloud option until the end of the study and then discarded safely to not disclose any PHI. Any device that accesses the data will be kept locked via password and encrypted. Data will not be physically transferred. 

All required approvals will be obtained at each site (including approval by the primary IRB of record, UC Davis Medical Center) via Reliance.  

Appendix 1: ICD-10 Codes for Eligibility Screening
· End-Stage Renal Disease (Diagnosis) [ICD-10 Grouper]  
· Dependence on renal dialysis (ICD-10-CM: Z99.3)  
· Chronic kidney disease, stage 4 (severe) (ICD-10-CM: N18.4)  
· VTE Diagnoses [ICD-10 Grouper]  
· Other venous embolism and thrombosis (I82.*) [ICD-10 Group]  
· Pulmonary embolism (ICD-10-CM: I26.*) [ICD-10 Group]  
· Chronic pulmonary embolism (ICD-10-CM: I27.82)  
· Personal history of other venous thrombosis and embolism (ICD-10-CM: Z86.718)  
· Cerebral infarction due to cerebral venous thrombosis, nonpyogenic (ICD-10-CM: I63.6)  
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