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1. ABSTRACT (STAND-ALONE DOCUMENT) 

Title: Evaluation of Anticoagulants among Venous Thromboembolism Patients with Active 

Cancer: Pooled Analysis from Claims Databases 

Rationale and background: Venous thromboembolism (VTE), which includes deep vein 

thrombosis (DVT) or pulmonary embolism (PE), is the second leading cause of death in cancer 

patients receiving outpatient chemotherapy. Cancer-associated VTE carries a significantly 

greater risk of recurrent events and major bleeding (MB) compared to VTE in non-cancer 

patients. In most cases, VTE is diagnosed after cancer; however, an unprovoked VTE can be 

the harbinger that leads to a diagnosis of malignancy. The prevalence of VTE in cancer patients 

was found to be 13 per 1000 person-years. CHEST Guidelines suggest the use of low molecular 

weight heparin (LMWH) over a vitamin K antagonist (VKA) in patients diagnosed with VTE 

and cancer. Limited real-world evidence (RWE) is available regarding the safety and 

effectiveness of anticoagulants among VTE patients with active cancer, even less RWE is 

available for the effectiveness and safety of anticoagulants in VTE patients with specific cancer 

type.  

 

This study evaluated the effectiveness and safety of apixaban, warfarin, and LMWH among 

VTE patients with any types of active cancer and some specific cancer type. 

 

 

 

Objectives: 

Aim 1: Compare the demographic and clinical characteristics among VTE patients with active 

cancer prescribed apixaban, LMWH, or warfarin. 

Aim 2: Evaluate treatment patterns among VTE patients with active cancer prescribed 

apixaban, LMWH, or warfarin. 

Aim 3: Compare the risk of MB, clinically relevant nonmajor (CRNM) bleeding, and recurrent 

VTE within 6 months and using all available follow-up period among VTE patients with active 

cancer prescribed apixaban, LMWH, or warfarin. 

Study design:  

This study was a longitudinal retrospective cohort analysis conducted in two phases. During 

phase 1, four commercial claims databases were used for analysis (Humana,IMS, Optum, and 

MarketScan). The study period was from March 1, 2014 to the end of the study 

(MarketScan: 01MAR2014-30JUNE2017; Optum & Humana: 01MAR2014-31DEC2017; 

PharMetrics: 01MAR2014-31MAR2018). For phase 2, Medicare fee-for-service (FFS) 

Database (Mar 1 2014 to Jun 30 2017) was added to the analysis 

 

For both phases of the analyses, patients were required to have a VTE diagnosis (index VTE 

event) and active cancer within 6 months before or 30 days after the VTE diagnosis. Active 

cancer was defined as either 2 claims with a cancer diagnosis (at least 1 day apart) or a claim 

with a cancer diagnosis and claim for cancer treatment (chemotherapy, radiation and cancer-
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related surgery). Patients were required to have an apixaban, LMWH, or warfarin prescription 

claim within 30 days of the index VTE event. The first claim date for apixaban, LMWH or 

warfarin was defined as index date for respective cohort. Patients were followed from the day 

after the index date until the earliest of treatment discontinuation, treatment switch, death, 

disenrollment, or end of study. Additional analysis censoring patients at 6 months was also 

conducted.  

Variables: Demographic and clinical characteristics, clinical treatment patterns, and clinical 

outcomes including major bleeding, CRNM bleeding, and recurrent VTE.  

Data sources: The study was conducted using member enrollment as well as medical and 

pharmacy claims from the Optum, Humana, IMS, MarketScan, and Medicare FFS databases. 

Study size: All eligible patients available for analysis were included.  

Data analysis: Means, medians, and standard deviations were provided for continuous 

variables. Numbers and percentages were provided for dichotomous and polychotomous 

variables. Bivariate comparisons of baseline characteristics and outcomes measures were 

provided. Inverse probability treatment weighting (IPTW) was used to balance treatment 

cohorts. Chi-square and t-tests were used to determine statistically significant differences 

between cohorts. The cumulative incidence rate for clinical outcomes (major bleeding, CRNM 

bleeding, and recurrent VTE) was calculated. Cox proportional hazard ratio models were used 

to evaluate the risk of clinical outcomes (MB, CRNM bleeding, recurrent VTE). Data analysis 

was executed using statistical software SAS version 9.3/9.4. 

Results: For the phase 1 analysis, all eligibility criteria were fulfilled by 3,393 apixaban, 6,108 

LMWH, and 4,585 warfarin patients. After IPTW, all patient characteristics were balanced. 

When the follow-up was censored at 6 months, apixaban patients had a lower risk of MB, 

CRNM bleeding, and recurrent VTE vs. LMWH. Apixaban patients had a lower risk of 

recurrent VTE and similar risk of MB and CRNM bleeding vs. warfarin. Warfarin patients had 

a similar risk of MB, CRNM bleeding, and recurrent VTE vs. LMWH. The trends were similar 

when the entire follow-up was used; however, apixaban patients were also associated with a 

lower risk of MB vs. warfarin patients. Subgroup analyses by VTE risk level (very high vs. 

high vs. other), metastatic status (yes vs. no), GI cancer status (yes vs. no) etc showed generally 

consistent results.  

 

After adding Medicare FFS database to the phase 2 analysis, a total of 30,586 patients met all 

eligibility criteria. Of them, 7,807 (25.5%) had apixaban, 11,192 (36.6%) had LMWH, and 

11,587 (37.9%) had warfarin. After IPTW, all patient characteristics were balanced. Apixaban 

(vs LMWH) patients had a lower risk of MB , CRNM bleeding, and recurrent VTE during the 

first 6-months of follow-up. Apixaban patients also had a significantly lower risk of recurrent 

VTE, MB and CRNM bleeding compared to warfarin patients. Warfarin (vs LMWH) patients 

had a lower risk of MB, CRNM bleeding, and similar risk of recurrent VTE.  

 

Results were generally consistent when stratified by the presence of tumor of interest (brain, 

prostate, breast, lung, pancreatic or multiple myeloma) or by prior bleed and renal disease.  In 
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general, no significant interactions were observed between treatment and presence of tumor 

type or between treatment and prior condition like prior bleed and renal disease. 

 

Conclusions: VTE patients with active cancer who initiated apixaban had a significantly lower 

risk of MB, CRNM bleeding, and recurrent VTE compared to LMWH and warfarin patients. 

Apixaban treatment effects were generally consistent by tumor types and prior conditions.  

Further research is needed to fully understand the effectiveness and safety of anticoagulant 

treatment among VTE patients with active cancer.  

 

1. LIST OF ABBREVIATIONS 

Abbreviation Definition 

AE Adverse Event 

AMPLIFY 

Apixaban for the Initial Management of Pulmonary 

Embolism and Deep-Vein Thrombosis as First-Line 

Therapy 

BMS Bristol-Myers Squibb 

COPD Chronic Obstructive Pulmonary Disease 

CPT Current Procedural Terminology  

CRNM Clinically Relevant Non-Major 

DOACs Direct Oral Anticoagulants  

DME Durable Medical Equipment 

DVT Deep Vein Thrombosis 

EDB Enrollment Database 

ER Emergency Room 

GHP Group Health Plan 

GLM Generalized Linear Models 

GPP Good Pharmacoepidemiology Practices 

HCFA Health Care Financing Agency 

HCPCS Common Procedure Coding System 

HHA Home Health Agency 

HIPAA Health Insurance Portability and Accountability Act 

HR Hazard Ratios 

ICD-9-CM 
International Classification of Disease, 9th Revision, 

Clinical Modification 

ICD-10-CM 
International Classification of Disease, 10th 

Revision, Clinical Modification 

ICH Intracranial Hemorrhage 

INR International Normalized Ratio 

IPTW Inverse Probability of Treatment Weighting 

LMWH Low Molecular Weight Heparin 

NDC National Drug Codes 

OAC Oral Anticoagulant 

PAC Parenteral Anticoagulant 

PE Pulmonary Embolism 
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Abbreviation Definition 

PPPM Per Patient Per Month 

RCT Randomized Controlled Trial 

UB Uniform Bill 

VKA Vitamin K antagonist  

VTE Venous Thromboembolism 

 

2. INVESTIGATORS 

The names, affiliations, and contact information of the investigators at each study site are 

listed in Appendix 3.1. 

Principal Investigator(s) of the Protocol 
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Xuemei Luo 
Senior Director, 
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Pfizer Inc 

445 Eastern Point Road, 
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Shrushti Shah 
Research Analyst, 

RWE 

STATinMED 

Research 

4110 Varsity Dr, 

Ann Arbor, MI 

48103 

Virginia Noxon Sr. Manager, RWE 
STATinMED 

Research 

4110 Varsity Dr, 

Ann Arbor, MI 

48103 
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4. RATIONALE AND BACKGROUND  

Cancer is an independent risk factor for VTE, accounting for 18% of the total VTE cases, and it 

is the strongest predictor for all-cause and PE-related mortality in VTE2,18. The risk of VTE 

depends on patient characteristics such as age, cancer stage, type of malignancy, and cancer 

treatment19,20. Cancer treatments such as cancer surgery and radiation therapy were found to be 

associated with VTE21,22. Breast, lung, colon, and prostate cancers contribute the most to the 

burden of active cancer associated VTE23. Cancer-associated VTE carries a significantly greater 

risk of recurrent VTE, and major bleeding (MB) compared to VTE in non-cancer patients24,25. 

Given the risk of recurrent VTE following the initial 3 months of anticoagulant therapy, patients 

with VTE and active cancer usually require ≥6 months of anticoagulation treatment and should 

be considered for extended treatment until the cancer is cured or quiescent in those who do not 

have a high bleeding risk26,27. 

Treating VTE patients with cancer is challenging due to an increased risk of bleeding associated 

with anticoagulant use and potential cancer treatment complications such as drug-drug 

interactions26,28. The recent NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) 

and ISTH SSC committee recommend the use of apixaban, LMWH, edoxaban, and rivaroxaban 

for the treatment of cancer associated VTE29,30. The American Society of Clinical Oncology 

suggests the use of LMWH for ≥6 months in VTE cancer patients and recommends the use of 

indefinite anticoagulation therapy among active cancer patients, such as those with metastatic 

disease and those receiving chemotherapy9. The European Society of Cardiology recommends 

similar considerations for the treatment of PE in cancer patients28. Despite the recommendation 

to use LMWH and specific DOACs in VTE patients with cancer, real-world data shows that 

warfarin and a variety of DOACs are being used in routine clinical practice to treat these 

patients31.  

Clinical trials and real-world studies have assessed DOACs including rivaroxaban and edoxaban 

vs LMWH for the treatment of cancer-associated VTE32-34. However, there is limited evidence 

for apixaban in VTE cancer patients. CARAVAGGIO, a recently completed multinational 

prospective, randomized, open-label, blinded end point (PROBE), non-inferiority study found 

that apixaban was noninferior to dalteparin for the treatment of cancer-associated VTE without 

an increased risk of major bleeding16. The ADAM trial of 300 randomized patients reported that 

apixaban was associated with low rates of bleeding and VTE recurrence compared to dalteparin 

in treating cancer associated VTE13. Despite these clinical trials, there is a lack of real-world 

evidence comparing the effectiveness and safety of LMWH with vitamin K antagonists (VKAs) 

and apixaban among patients with VTE and active cancer. There is even less information about 

the effectiveness and safety of anticoagulants in various subgroups of patients with VTE and 

active cancer such as those with different cancer types and different risk for VTE or bleeding. 

Initially using four US claims databases and later adding Medicare FFS database, this study 

compared the risk of recurrent VTE, MB, and clinically relevant non-major (CRNM) bleeding 

among patients with VTE and active cancer who newly initiated apixaban, LMWH, or warfarin 

in routine clinical practice. Various high-risk subgroups of patients were also evaluated. 
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5. RESEARCH QUESTION AND OBJECTIVES 

The following aims were addressed: 

Aim 1: Compare the demographic and clinical characteristics among VTE patients with active 

cancer prescribed apixaban, LMWH, or warfarin. 

Aim 2: Evaluate treatment patterns among VTE patients with active cancer prescribed apixaban, 

LMWH, or warfarin. 

Aim 3: Compare the risk of MB, CRNM bleeding, and recurrent VTE within 6 months and using 

all available follow-up periods among VTE patients with active cancer prescribed apixaban, 

LMWH, or warfarin. 

 

6. RESEARCH METHODS  

6.1. Study Design  

6.1.1. Key Index Period Definitions 

• Study period: The study period ranged from March 1, 2014 through March 31, 2018. The 

end of study was different for each database based on last available data cut (MarketScan: 

30JUN2017; Optum & Humana: 31DEC2017 PharMetrics: 31MAR2018; Medicare: 

30JUN2017). 

• Patient identification period: The identification period ranged from September 1, 2014, 

through 31MAR2018. Apixaban was approved on March 14, 2014, for VTE. As such, we 

identified patients from September 2014 to allow for a baseline period of at least 6 months 

for all patients.  

• Baseline period: The baseline period was 6 months prior to the index date. See the defini-

tion about index date in the next section. 

• Follow-up period: The follow-up period was from the day after the index date to the ear-

liest of treatment discontinuation, treatment switch, death, health plan disenrollment, or 

end of study. Additional analysis censoring patients at 6 months was also conducted. 

6.1.2. Key Index Point Definitions 

• Index VTE event: The first evidence of a VTE diagnosis in the primary or secondary 

position in the inpatient or ambulatory setting during the identification period for each pa-

tient was designated as the index VTE event.  

• Index therapy: The apixaban, LMWH, or warfarin treatment prescribed within 30 days 

from the index VTE event was designated as the index therapy. 
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• Index date: The first prescription claim date for the index therapy was designated as the 

index date. 

 

 

 

Figure 1. Study Design Figure for LMWH Only 

 

Figure 2. Study Design Figure for Warfarin Only 
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Figure 3. Study Design Figure for Warfarin LMWH Bridging Therapy 

 

Figure 4. Study Design Figure for Apixaban Only 
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6.2. Setting 

Adult patients prescribed apixaban, LMWH, or warfarin were selected between September 1, 

2014, and July 31, 2017. Patients were required to have a VTE diagnosis in the primary or 

secondary position (index VTE event) and active cancer. Active cancer was defined as having a 

cancer diagnosis or cancer treatment (chemotherapy [IV and oral], radiation, or cancer-related 

surgery) from 6 months prior through 30 days after the index VTE event. Patients were also 

required to have an anticoagulant (apixaban, LMWH, or warfarin) prescription claim within 30 

days of the index VTE event. The final population included adults (age ≥18 on index date) with health 

plan enrollment for 6 months prior to the index VTE event.  

Follow-up Period: 

The follow-up period was defined as the period from the day after the index date through the 

earliest of the health plan disenrollment, death, index therapy discontinuation, switch to another 

OAC, initiation of (new) parenteral anticoagulant (PAC) treatment, or end of study period. 

Additional analysis censoring patients at 6 months was conducted. 

Discontinuation was defined as no evidence of index apixaban, LMWH, or warfarin use for 30 

days from the last day of days’ supply of the last filled prescription. The discontinuation date was 

the last day of days’ supply of the last filled prescription. The follow-up period was censored at 

30 days after the index drug discontinuation date. 

Switch was defined as receiving a prescription for an OAC other than the index therapy within 

±30 days of the last days’ supply of the index therapy. For the Warfarin-LMWH Bridging cohort, 

a LMWH claim was allowed within 14 days before or after the first warfarin claim if the days of 

supply was <14 days.  

6.3. Subjects  

6.3.1. Inclusion Criteria 

Patients were included in the study if they: 

a) had a medical claim with a primary or secondary VTE diagnosis (index VTE event) in the 

inpatient or ambulatory setting during the identification period (01SEP2014-

31JULY2017). If occurring in the outpatient setting, the index VTE event date was defined 

as the service date; if in the inpatient setting, the discharge date was designated as the index 

VTE event date. Qualifying outpatient encounters followed by qualifying inpatient encoun-

ters within 7 days was considered an inpatient episode (unless LMWH, warfarin or apixa-

ban was initiated between encounters, in which case it would be classified as an outpatient 

VTE event);  

b) had active cancer. Active cancer was defined as having ≥2 medical claims for cancer diag-

nosis on different days or 1 claim for cancer diagnosis plus ≥1 claim for cancer treatment 

(eg, chemotherapy, radiation, cancer-related surgery) within the time period 6 months be-

fore or 30 days after the index VTE event. The reason to include patients with active cancer 



Apixaban  

B0661123 NON-INTERVENTIONAL FINAL STUDY REPORT 

7 August 2023 

 

 

PFIZER CONFIDENTIAL  
 CT24-WI-GL15-RF02 1.0 Non-Interventional Study Report Template 15-Aug-2018  

Page 16 of 79 
 

30 days after the index VTE event is that some patients may present with VTE even before 

the cancer diagnosis was made. Whether the 30-day period from index VTE to active can-

cer should be extended to a longer time period (eg, 60 days or 90 days) was finalized after 

conducting a feasibility analysis; 

c) had ≥1 pharmacy claim for apixaban, LMWH, or warfarin during the 30-day period fol-

lowing the index VTE event; 

1. LMWH Cohort: If patients had LMWH for ≥14 days after the index VTE 

event and did not have another anticoagulant (Table 1 except LMWH) during 

the period between index VTE event and 14 days after LMWH initiation, then 

the first LMWH prescription date was designated as the index date. The reason 

to have LMWH treatment for ≥14 days for this cohort is to ensure that the 

LMWH used here was not intended for short-term bridging therapy; 

2. Warfarin Only Cohort: If patients who initiated warfarin within 30 days after 

index VTE event and did not have a claim for any other anticoagulant (Table 1 

except warfarin) between the index VTE event and the warfarin prescription 

date or a LMWH claim 14 days after warfarin initiation, then their first warfarin 

prescription date was designated as the index date;  

3. Warfarin LMWH Bridging Cohort: If patients used warfarin and had a claim 

for LMWH (LMWH cannot be used for ≥14 days) within 14 days before or 

after warfarin initiation, then their first warfarin prescription date was desig-

nated as the index date. There should be no other anticoagulant (Table 1 except 

warfarin or LMWH) during the following time periods: 

(a) between index VTE event and initiation of warfarin  

(b) for the duration of LMWH treatment if it occurs within 14 days after 

warfarin initiation.  

Feasibility analysis was conducted to calculate the number of patients in the 

Warfarin LMWH Bridging cohort that had an event between the LMWH claim 

and the warfarin claim. Based on the sample size, the team decided to include 

the patients in the warfarin bridging cohort 

4. Apixaban Only Cohort: If patients who initiated apixaban within 30 days after 

index VTE event and did not have a claim for any other anticoagulant (Table 1 

except apixaban) between the index VTE event and the initiation of apixaban, 

the first apixaban prescription date was designated as the index date;  

d) were aged ≥18 years (≥65 years for Medicare only) as of the index date; and  

e) had continuous health plan enrollment for ≥6 months prior to the index VTE event until 

the index date. 

Table 1. Oral and Parenteral Anticoagulants 

Drug Anticoagulant Type HCPCS Codes 
Low Molecular Weight Heparin PAC  
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Drug Anticoagulant Type HCPCS Codes 
 Dalteparin PAC J1645 

 Enoxaparin PAC J1650 

 Tinzaparin PAC J1655 

Heparin PAC J1642, J1644 

Fondaparinux PAC J1652 

Warfarin OAC - 

Apixaban OAC - 

Dabigatran etexilate mesylate OAC - 

Rivaroxaban OAC - 

Edoxaban  OAC - 

 

6.3.2. Exclusion Criteria 

Patients were excluded from the study if they: 

a) had evidence of atrial fibrillation/flutter during the 6-month period preceding the index 

date (to ensure that OAC use is associated with VTE diagnosis only);  

b) had evidence of mechanical heart valve during the 6-month period preceding the index 

date; 

c) had evidence of receiving another OAC or PAC on the index date (or during the period 

between the index VTE event and the index date). LMWH is allowed between the index 

VTE event and index date for the Warfarin-LMWH Bridging cohort;  

d) had evidence of VTE during the 6-month period preceding the index VTE event since the 

study aims to capture new VTE patients;  

e) had evidence of any OAC/PAC use during the 6-month period preceding the index VTE 

event unless it is determined that such therapy was administered prophylactically (See Ap-

pendix 2); 

NOTE: Prophylactic use of OAC/PAC was determined based on the duration of use and 

timing of use (eg, relative to knee/hip replacement surgery or medical inpatient admission); 

the operational algorithm to be employed to differentiate between prophylactic and 

therapeutic OAC/PAC use is set forth in Appendix 2. 

f) had evidence of inferior vena cava filter at any time during the study period; or  

g) had evidence of pregnancy at any time during the study period; 

h) had medical claims indicating antiphospholipid syndrome (APS) during the study period. 

All codes for the selection criteria are detailed in Table 1 of Appendix 1. 
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6.3.3. Cohorts 

After applying the inclusion and exclusion criteria, eligible patients were assigned to the following 

cohorts based on index treatment: 

• LMWH only: Patients that had a LMWH claim within 30 days of the index VTE events, 

were treated for ≥14 days after the index VTE event and did not have another anticoagulant 

(Table 1 except LMWH) during the period between index VTE event and 14 days after 

LMWH initiation. These patients were identified first.  

• Warfarin only: Patients who initiated warfarin within 30 days after the index VTE event 

and did not have a claim for any other anticoagulant (Table 1 except warfarin) during the 

period between the index VTE event and the initiation of warfarin or a LMWH within 14 

days after warfarin initiation 

• Warfarin LMWH bridging cohort: Patients that used warfarin within 30 days after the 

index VTE event and had a claim for LMWH within 14 days before or after warfarin initi-

ation.  LMWH cannot be used for ≥14 days. There should be no other anticoagulant (Table 

2 except warfarin and LMWH) during the period between index VTE event and initiation 

of warfarin as well as for the duration of LMWH if it occurs within 14 days after warfarin 

initiation. Feasibility analysis was conducted to calculate the number of patients in the 

Warfarin LMWH bridging cohort that had an event between the LMWH claim and the 

warfarin claim. Warfarin LMWH bridging cohort was combined with the warfarin only 

cohort. 

• Apixaban only: Patients who initiated apixaban within 30 days after the index VTE event 

and did not have a claim for any other anticoagulant (Table 1 except apixaban) during the 

period between the index VTE event and the initiation of apixaban.  

6.4. Variables  

Baseline variables during the 6 months prior to and on the index date were measured. Baseline 

variables were evaluated using codes in any position (primary or secondary) unless noted 

otherwise.  

Table 2. Baseline Demographic and Clinical Characteristic Variables 

Variable Operational Definition 

Variables were measured during baseline period (6 months prior to and on the index date) 

Age 
Age was defined as of the index date and used to assign patients to the following age 

groups: 18-54, 55-64, 65-74, 75-79, and ≥80 years. 

Sex A flag was created for female beneficiaries and reported as a percentage. 

US Geographic Region  
The United States was divided into five regions: Northeast, South, Midwest, West, and 

Other. Geographic region was captured from enrollment data.  
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Variable Operational Definition 

Medicare/Medicaid 

dual eligibility 

A flag was created for patients who had Medicare/Medicaid dual eligibility with results 

reported as a percentage (for Medicare database only). 

Part D low-income 

subsidy 

A flag was created for patients who had a Part D low-income subsidy with results 

reported as a percentage (for Medicare database only). 

Race 
Race was identified and categorized as: White, Black, and Other (for Medicare and 

Humana only) 

Index Year 
A flag was created for proportion of unique patients identified in 2014, 2015, 2016, 2017, 

2018, 2019, and 2020 (up to 2017 for Medicare database). 

Setting of Index VTE 

Event 

Flags were created for patients with index VTE event in inpatient or ambulatory settings. 

Qualifying outpatient encounters followed by qualifying inpatient encounters within 7 

days were considered an inpatient episode (unless warfarin, LMWH, or apixaban were 

initiated between encounters, in which case it was classified as an outpatient encounter). 

Position of VTE 

Diagnosis 

Flags were created for the position of VTE diagnosis including primary (principle 

diagnosis or first listed) or secondary position. 

VTE Diagnosis 
Flags were created for the type of VTE diagnosis including DVT only, PE with DVT, or 

PE without DVT. 

VTE Etiology  

Flags were created for VTE etiology, including provoked or unprovoked VTE. Provoked 

VTE was defined as events that are preceded by hormone therapy, fracture/trauma 

involving lower extremities, pelvic/orthopedic surgery, or hospitalization for any reason 
for ≥3 days during 3 months prior to index VTE event; unprovoked VTE was defined as 

all events not classified as provoked.  

AIDS A flag was created for patients with claims for AIDS.  

Alcohol abuse A flag was created for patients with claims for alcohol abuse.  

Anemia A flag was created for patients with claims for anemia.  

Central venous 

Catheter 
A flag was created for patients with claims for central venous catheter.  

Cerebrovascular 

disease 
A flag was created for patients with claims for cerebrovascular disease.  

Hematologic disorders 

associated with 

bleeding 

A flag was created for patients with claims for hematologic disorders associated with 

bleeding. 

* A separate flag was created for patients with claims for thrombocytopenia.  

Ischemic heart/ 

coronary artery disease 
A flag was created for patients with claims for ischemic heart/coronary artery disease.  

Dementia A flag was created for patients with claims for dementia.  

Dyspepsia or stomach 

discomfort 
A flag was created for patients with claims for dyspepsia or stomach discomfort.  

Hemiplegia or 

Paraplegia 
A flag was created for patients with claims for hemiplegia or paraplegia  

Hyperlipidemia A flag was created for patients with claims for hyperlipidemia.  
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Variable Operational Definition 

Obesity 
A flag was created for patients with claims for obesity  

 

Pneumonia A flag was created for patients with claims for pneumonia.  

Rheumatologic disease A flag was created for patients with claims for rheumatologic disease.  

Sleep apnea A flag was created for patients with claims for sleep apnea.  

Spinal cord injury A flag was created for patients with claims for spinal cord injury.  

Thrombophilia A flag was created for patients with claims for thrombophilia.  

Varicose Veins A flag was created for patients with claims for varicose veins.  

Congestive Heart 

Failure 
A flag was created for patients with claims for congestive heart failure.  

Diabetes A flag was created for patients with claims for diabetes.  

Hypertension A flag was created for patients with claims for hypertension.  

Renal Disease 
A flag was created for patients with claims for renal disease. 

A flag for chronic kidney disease stage V, end-stage renal disease, or dialysis was created.  

Liver Disease A flag was created for patients with claims for liver disease.  

COPD A flag was created for patients with claims for chronic obstructive pulmonary disease.  

Peptic Ulcer Disease A flag was created for patients with claims for ulcer disease.  

Inflammatory bowel 

disease 
A flag was created for patients with claims for inflammatory bowel disease. 

 Peripheral vascular 

disease 
A flag was created for patients with claims for peripheral vascular disease.  

Baseline Bleed A flag was created for patients with claims for bleeding.  

Recent history of falls A flag was created for patients having a fall and reported as a percentage.  

Fracture/trauma 

involving the lower 

extremities  

A flag was created for patients having a fracture or a trauma and reported as a percentage.  

Selected surgeries  A flag was created for patients having a surgery and reported as a percentage.  

Deyo-Charlson 

Comorbidity Index 
The Deyo-Charlson Comorbidity Index was created.  

Other Baseline 

Medications 

Flags were created for patients with prescription fills for antiarrhythmic, statin, 

antiplatelet, aromatase inhibitors, beta blockers, gastroprotective agents, SERMs, 

NSAIDs, and hormone therapy.  

Apixaban Index dose 
Standard dose (apixaban 5 mg) and lower dose (apixaban 2.5 mg) based on dose of the 

initial prescription of apixaban.  

Cancer-related variables were measured 6 months prior to index date until 30 days after index date 

Cancer Site Flags were created for site of the cancer in the body.  
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Variable Operational Definition 

Cancer Type A flag was created for hematologic cancer and reported as a percentage.  

Cancer-related 

Treatment 

Flags were created for patients with claims for chemotherapy, immunotherapy, radiation, 

or cancer-related surgery.  

VTE Risk Scale 

Flags were created for patients that had very high risk of cancer (stomach, pancreas, and 

brain), high risk (lung, lymphoma, gynecologic, bladder, testicular, renal cell carcinoma), 

and other cancers37,61. 

Cancer Metastasis A flag was created for patients that had a metastatic diagnosis.  

 

Table 3. Clinical and Outcome Variables 

Variable Operational Definition 

Major Bleeding 

A major bleeding event observed during follow-up was identified using hospital 

records which had a major bleeding diagnosis as the first listed diagnosis 

(commercial datasets) or primary diagnosis (Medicare) as listed by ICD-9-CM or 

ICD-10 diagnosis or procedure code. Major bleeding event was a dichotomous 

variable that equals 1 if there was ≥1 bleeding event during the follow-up period. 

Time to the first major bleeding event was calculated.  

Major bleeding was further reported as GI bleeding, ICH, and other bleeding.  
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Variable Operational Definition 

CRNM Bleeding  

A CRNM bleeding event was defined as a bleeding event not considered to be major 

bleeding (without a principal diagnosis code for GI/ICH/other bleeding or a 

procedure code for bleeding treatment). This includes: 

• an acute-care inpatient admission with a secondary diagnosis for “non-critical 

site” bleeding such as GI bleeding, or other selected non-critical types/sites of 

bleeding; or  

• an ambulatory-care encounter with a diagnosis code for GI bleeding, and other 

selected non-critical types/sites of bleeding (without a diagnosis code for ICH 

bleeding). 

Recurrent VTE 

A recurrent VTE event was identified as an acute-care inpatient admission with a 

corresponding first listed diagnosis (commercial datasets) or primary diagnosis 

(Medicare); admissions occurring within 7 days of the qualifying VTE event-

irrespective of care setting were not considered as a recurrent VTE event.  

Discontinuation 

Discontinuation was defined as no evidence of index prescription for 30 days from 

the last day of days’ supply of last filled prescription. The date of discontinuation 

was the last day of days’ supply of last filled prescription. 

Time-to-Discontinuation 
Time from the index date to discontinuation date was evaluated among patients that 

discontinued index therapy. 

Switch among 

Anticoagulants 

Switch was defined as receiving a prescription for an anticoagulant other than the 

index drug prescription within ±30 days of last days’ supply of the index drug and 

was further categorized into the drug they switched to: Apixaban, dabigatran, 

edoxaban, rivaroxaban, warfarin, LMWH, unfractionated heparin (UFH), and 

fondaparinux.  

Persistence 

Persistence (in days) was defined as the number of days the patient remained on the 

index drug with a gap of ≤30 days between the run-out date of the previous 

prescription and the following prescription. Percentage of patients that continued 

treatment during the follow-up period were also evaluated.  

6.5. Data Sources and Measurement   

MarketScan 

The Truven MarketScan Commercial Claims and Encounters and Medicare Supplemental and 

Coordination of Benefits database were used for this study. The MarketScan Commercial Claims 

and Encounters database is a high-quality resource with the combined claims of employer-and 

health plan-sourced data containing medical and drug data for several million individuals annually. 

The database offers the largest convenience sample, with >94 million unique patients since 1996. 

All census regions are represented, predominantly the South and North Central (Midwest) regions. 

The database includes enrollment history and claims for medical (provider and institutional) and 

pharmacy services. Inpatient services are at both the claim and summarized stay level. The 

Medicare Supplemental and Coordination of Benefits database only includes a subset of the 

Medicare population that are Medicare-eligible retirees with employer-sponsored Medicare 
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Supplemental plans. This database contains predominantly fee-for-service plan data. The Medicare 

Supplemental and Coordination of Benefits database may not accurately represent the US 

Medicare population. 

Optum 

Optum Insight has access to a proprietary research database containing claims and enrollment data 

dating back to 1993. For 2013, data relating to ~57 million individuals with both medical and 

pharmacy benefit coverage are available. An additional 39 million enrollees with medical benefits 

only are also available. The underlying information is geographically diverse across the United 

States and is updated frequently. The research activities utilize de-identified data from the research 

database except in limited instances where applicable law allows the use of patient identifiable 

data.  

Claims for pharmacy services are typically submitted electronically by the pharmacy at the time 

prescriptions are filled. The claims history is a profile of all outpatient prescription pharmacy 

services provided and covered by the health plan. Pharmacy claims data include drug name, dosage 

form, drug strength, fill date, days of supply, financial information, and de-identified patient and 

prescriber codes, allowing for longitudinal tracking of medication refill patterns and changes in 

medications. Pharmacy claims are typically added to the research database within 6 weeks of 

dispensing. 

Medical claims or encounter data are collected from all available health care sites (inpatient 

hospital, outpatient hospital, emergency room [ER], physician’s office, surgery center, etc) for 

virtually all types of provided services, including specialty, preventive, and office-based 

treatments. Medical claims and coding conform to insurance industry standards. Claims for 

ambulatory services submitted by individual providers (eg, physicians) use the Health Care 

Financing Agency (HCFA)-1500 format. Claims for facility services submitted by institutions, 

(eg, hospitals) use the uniform bill (UB)-82 or UB-92 format. Medical claims include multiple 

diagnosis codes recorded with the ICD-9-CM diagnosis codes; procedures recorded with ICD-9-

CM procedure codes, Current Procedural Terminology (CPT), or HCFA Common Procedure 

Coding System (HCPCS) codes; site of service codes; provider specialty codes; revenue codes (for 

facilities); paid amounts; and other information. Typically, facility claims do not include any drugs 

administered in hospital. Approximately 6 months following the delivery of services is required 

for complete medical data. Medical claims identify patients that used United Health Group for 

their healthcare services. 

IMS PharMetrics Plus 

The IMS PharMetrics Plus claims database includes claims for medical (provider and institutional) 

and pharmacy services in the United States, with claim paid and allowed amounts as well as all-

patient payment amounts. The database reflects ~40 million lives in any given recent year. IMS 

PharMetrics Plus is the product of a strategic partnership between IMS and Blue Health 

Intelligence (BHI) and incorporates a number of Blue Cross Blue Shield plans. Complete data 
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from a large number of commercial health plans covering all 50 states are available. The population 

aged >65 years consists of enrollees in managed care plans for seniors, the working elderly, and 

others in commercial plans; BHI Medicare Advantage members are not included. 

Humana 

The Humana database includes over 18 million lives of commercial and Medicare members and 

covers all census regions in the United States. The database contains information on patient 

demographics; enrollment history; and claims for inpatient, outpatient, ER, and other medical 

services. In addition, the Humana database contains information on pharmacy and laboratory 

claims. Most of the members in Humana reside in Midwestern and southern regions of the country. 

More than 9 million people in Humana have both medical and pharmacy coverage. Medical claims 

include information regarding physician visits, outpatient visits and hospital inpatient stay. 

Pharmacy data includes information on prescription fills for each member, days of supply, 

payment amounts per insurers and beneficiaries and dates of services.   

Medicare 

Medicare is the federal health insurance program for people aged ≥65 years, certain younger 

people with disabilities, and people with end stage renal disease (permanent kidney failure 

requiring dialysis or a transplant); this comprises ~38 million fee-for-service (FFS) beneficiaries. 

The database contains medical, and pharmacy claims from 100% national Medicare data, which 

includes hospital inpatient, outpatient, Medicare carrier, Part D, skilled nursing facility, home 

health agency, and durable medical equipment claims. 

Medicare Inpatient Data 

The inpatient claim file contains final action claims data submitted by inpatient hospital providers 

for the reimbursement of facility costs. Some information contained in this file includes diagnosis 

(ICD-9-CM and procedure [ICD-9]) codes, diagnosis-related groups, dates of service, 

reimbursement amounts, hospital providers, and beneficiary demographic information. Each 

observation in this file is at the claim level.  

Medicare Outpatient Data 

The outpatient claim file contains final action claims data submitted by institutional outpatient 

providers. Examples of institutional outpatient providers include hospital outpatient departments, 

rural health clinics, renal dialysis facilities, outpatient rehabilitation facilities, comprehensive 

outpatient rehabilitation facilities, and community mental health centers. Some information 

contained in this file includes diagnosis and procedure codes (ICD-9-CM diagnosis and ICD-9 

procedure codes, CMS Healthcare Common Procedure Coding System [HCPCS] codes), dates of 

service, reimbursement amounts, outpatient provider numbers, revenue center codes, and 

beneficiary demographic information. Each observation in this file is at the claim level. 

Medicare Carrier File 
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The Carrier file (also known as the Physician/Supplier Part B claims file) contains final action, 

FFS claims submitted on a CMS-1500 claim form. Most of the claims are from non-institutional 

providers such as physicians, physician assistants, clinical social workers, and nurse practitioners. 

Claims for other providers, such as free-standing facilities, are also found in the Carrier file. 

Examples include independent clinical laboratories, ambulance providers, and free-standing 

ambulatory surgical centers. This file includes diagnosis and procedure codes, dates of service, 

reimbursement amounts, provider numbers, and patient demographic information. 

Medicare Part D Drug Events Data 

The Medicare Part D Drug Events (PDE) data contains prescription drug costs and payment data 

that enable CMS to make payments to the plans and otherwise administer Part D benefits. When a 

beneficiary fills a prescription under Medicare Part D, a prescription drug plan sponsor must 

submit a summary record to CMS. The PDE data are not the same as individual drug claim 

transactions: they are summary extracts using CMS-defined standard fields. 

Skilled Nursing Facility  

The skilled nursing facility (SNF) file contains final action, FFS claims data submitted by SNF 

providers. This file includes ICD-9-CM diagnosis and procedure codes, dates of service, 

reimbursement amount, SNF provider number, and beneficiary demographic information. 

Home Health Agency 

The home health agency (HHA) file contains final action, FFS claims submitted by HHA 

providers. This file includes number of visits, type of visit (skilled nursing care, home health aides, 

physical therapy, speech therapy, occupational therapy, and medical social services), diagnosis 

(ICD-9-CM diagnosis), date of visits, reimbursement amount, HHA provider number, and 

beneficiary demographic information.  

Hospice 

The hospice file contains final action claims submitted by hospice providers. Once a beneficiary 

elects a hospice, all hospice-related claims were found in this file, regardless of whether the 

beneficiary is in Medicare FFS or a Medicare managed care plan. This file includes the level of 

hospice care received (e.g., routine home care, inpatient respite care), terminal diagnosis (ICD-9-

CM diagnosis), dates of service, reimbursement amounts, hospice provider number, and 

beneficiary demographic information. 

Durable Medical Equipment 

The durable medical equipment (DME) file contains final action, FFS claims submitted by DME 

suppliers. This file includes diagnosis (ICD-9-CM diagnosis), services provided (CMS HCPCS 

codes), dates of service, reimbursement amounts, DME provider numbers, and beneficiary 

demographic information. 

Medicare Denominator File 
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The denominator file contains demographic and enrollment information for enrolled and/or 

entitled Medicare beneficiaries in a given year. It combines Medicare beneficiary entitlement 

status information from administrative enrollment records with third-party payer information and 

group health plan enrollment information. It is an abbreviated version of the enrollment database 

selected data elements. 

Some information contained in this file includes the beneficiary’s unique identifiers, state and 

county codes, ZIP codes, dates of birth, dates of death, gender, race, age, monthly entitlement 

indicators (A/B/Both), reasons for entitlement, state buy-in indicators, and monthly managed care 

indicators (Yes/No).  

Data are collected on an ongoing basis, with the files constructed on an annual basis. The file does 

not contain data for all beneficiaries ever entitled to Medicare: the file only contains data for 

beneficiaries who were entitled during the year of the data. These data are available annually in 

May of the current year for the previous year. 

All patient identifiers in the database have been fully encrypted, and the database is fully compliant 

with the Health Insurance Portability and Accountability Act of 1996. 

6.6. Study Size  

All eligible patients available for analysis were included. For the phase 1 analysis, the four 

commercial databases described were pooled together to create a master pooled dataset. For the 

phase 2 analysis, the four commercial databases and Medicare database described were pooled 

together to create a master pooled dataset. The advantages of using the pooled dataset include 

large study sample, diverse patient population and generalizability of the data. 

6.7. Data Transformation 

This study used secondary data collected in the MarketScan, Optum, PharMetrics, Humana, and 

Medicare Database, which is de-identified and HIPAA compliant. All data analysis were executed 

using statistical software STATA and SAS version 9.3/9.4.  

6.8. Statistical Methods 

6.8.1. Main Summary Measures  

Baseline demographic and clinical factors such as age, gender, geographic region, type of index 

VTE event, position of VTE diagnosis, VTE diagnosis, VTE etiology, baseline medications and 

co-morbidities among VTE patients newly initiated with apixaban, LMWH, or warfarin were 

summarized. Descriptive statistics, i.e., mean, standard deviation, median and inter-quartile range 

for continuous variables and differences across treatments were compared using the Student’s t-

test. Percentages for categorical and binary variables were presented for all baseline patient 

characteristics and were compared using the chi-square test.   
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6.8.2. Main Statistical Methods  

Treatment patterns included medication discontinuation, switching and persistence. Patients that 

received a prescription for an anticoagulant other than the index drug prescription during the 

follow-up period were considered switchers if this prescription was within ±30 days of last days’ 

supply. Among patients that did not switch, percentage of patients that discontinued their index 

treatment were evaluated. Discontinuation was defined as no evidence of index prescription for 30 

days from the last day of days’ supply of last filled prescription. The date of discontinuation was 

the last day of days’ supply of last filled prescription. Time from the index date to discontinuation 

date was evaluated among patients that discontinued index therapy. Numbers and percentages were 

provided for dichotomous and polychotomous variables for the descriptive analysis of categorical 

data. Discontinuation and switch were further evaluated among patients that had at least 6 months 

of continuous enrollment (including patients that died during this period). 

Persistence (in days) was defined as the number of days the patient remained on the index drug 

with a gap of ≤30 days between the run-out date of the previous prescription and the following 

prescription. Percentage of patients that continued treatment during the follow-up period were also 

evaluated. 

Additional analysis was conducted using IPTW (see below) to balance patient characteristics.  

The cumulative incidence rates for clinical outcomes (major bleeding, CRNM bleeding, recurrent 

VTE) were calculated. Major bleeding was further identified as GI bleeding, ICH, and other 

bleeding; CRNM bleeding was further identified as GI bleeding and other bleeding. The incidence 

rate was calculated as the number of patients who experience the event divided by the observed 

time at risk. The incidence rate was calculated per 100 person-years.  

Inverse probability treatment weighting (IPTW) was used to balance patient characteristics among 

different cohorts. IPTW used propensity scores to obtain estimates of the average treatment effect. 

The propensity score was calculated using a multinomial logistic model with three treatment 

cohorts (apixaban, warfarin, and LMWH) included in the model, using LMWH patients as the 

reference (i.e., control cohort). The propensity score was defined as the probability of a patient 

receiving a certain treatment or not conditional on their observed baseline covariates (e.g., age, 

gender, comorbidities, medications, etc.). The list of variables included in the logistic model was 

based on clinical rationale. The propensity score acted as a balancing score between the cohorts. 

Each patient was weighted by the inverse of the probability of their treatment option 

(weight=1/propensity score).  

 

If a treated patient had a very low propensity score, a very large weight was generated. Large 

weights can increase the variability of estimated treatment effect.  In order to address this, the 

weights were stabilized. In order to stabilize the weights, the treatment option and control weights 

was multiplied by a constant, equal to the expected value of being in the treatment or comparison 

cohorts, respectively. This reduced the variability of the weights and reduced the variance of the 

treatment effect estimates. 
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The distribution of the stabilized weight was reviewed. In the case of extreme outliers, the large 

weights were set to a less extreme value (e.g. recoding all weights that are outside 5th and 95th 

percentile to the 5th and 95th value, respectively). If needed, truncation was also done after 

stabilizing the weights. 

 

After the weights are applied, the balance of the baseline covariates were assessed. First, the means 

and proportions of baseline variables were compared. The standardized difference compared the 

difference in means in units of the standard deviation. If the standardized difference was less than 

10%, the covariates were considered balanced. For continuous variables, the balance of the 

distribution was also assessed. The high-order movements and interactions between variables were 

similar between cohorts. The standardized difference were used to compare the mean of the square 

of continuous variables.  

Cox proportional hazards models were used to compare the time to MB, CRNM bleeding, and 

recurrent VTE between apixaban, warfarin, and LMWH cohorts after inverse probability treatment 

weighting. Thereby, proportional hazards on survival (or time-to-event) data were tested via 

maximum likelihood, with consideration of exponential Weibull and Gompertz distributions. 

The proportional hazards proportionality assumption was evaluated by visually inspecting the 

Kaplan-Meier plot within the matched cohort and confirmed by testing the significance of 

interactions between treatment and the log of time. If this assumption was invalidated, an 

interaction term of time or time-dependent covariate was added.  

6.8.3. Missing Values  

None 

6.8.4. Phase 1 Subgroup Analyses  

Subgroup analyses were conducted to evaluate whether study findings are consistent across 

different strata for each of the subgroups. Statistical significance (P<0.10) of the interaction 

between treatments and each of the subgroup on safety and effectiveness outcomes were 

evaluated. The subgroup analyses were conducted based on a maximum 6 months of follow-up. 

The following subgroups were evaluated in the phase 1 analysis by using four commercial 

databases describe above: 

1. VTE risk scale (very high risk, high risk, low risk) 

2. Cancer treatment vs. no cancer treatment 

3. Chemotherapy vs. no chemotherapy 

4. Metastasis vs. no metastasis 

5. GI cancer vs. no GI cancer 
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6. Index DVT only vs. Index PE with or without DVT 

7. GI + bladder cancer vs. no GI + bladder cancer 

6.8.5. Phase 2 Subgroup Analyses   

The following subgroups were evaluated in the phase 2 analysis by using four commercial 

databases plus Medicare database: 

1. Brain cancer 

2. Pancreatic cancer 

3. Lung cancer 

4. Breast cancer 

5. Prostate cancer  

6. Multiple myeloma  

7. Renal disease 

8. Prior bleeding 

The following feasibility analysis was conducted before finalizing the selection criteria: 

1. The number of patients that had a cancer diagnosis during 30, 60, or 90 days after index 

VTE events—this was evaluated to determine which time period (30 vs. 60 vs. 90) was 

used in final protocol.  

2. The number of patients that had ≥2 medical claims for cancer diagnosis or ≥1 claim for 

cancer diagnosis and ≥1 claim for cancer treatment (eg, chemotherapy, radiation, cancer-

related surgery)—this analysis was conducted to finalize the definition for “active cancer” 

patients. 

3. The number of patients in the Warfarin LMWH Bridging cohort that had an event between 

the LMWH claim and the warfarin claim was calculated. Depending on the sample size, 

the team decided whether to exclude them or include them in the warfarin bridging cohort. 

6.8.6. Amendments to the Statistical Analysis Plan  

None 

6.9. Quality Control 

STATinMED Research’s approach combines scientific rigor with accurate results. The company 

focuses on quality at each step of the process, including, but not limited to the following: 

1. Sound scientific design and clinically rigorous review. Detailed study protocol, that in-

cludes definitions, codes, analyses, and table shells. A member of the STATinMED clinical 

team reviewed the appropriateness and validity of the coding strategy and identify relevant 

issues. 
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2. The protocol further provides STATinMED Research and Pfizer the opportunity to solidify 

research questions and to address any potential gaps in information.  

3. Rigorous quality assurance checks were performed during the construction of the dataset. 

Several checks are used, including record-level verification of all data elements, double 

programming of certain portions of the dataset, programming data edit checks, visual re-

view of raw data against the constructed data elements, and review of analysis to assess 

validity of results.  

4. STATinMED Research’s analysis were performed by an analyst under the supervision of 

the project manager, lead analyst, and/or vice president. These team members review pro-

grams and output for consistency with the analysis plan, quality, and accuracy. Further, 

results were reviewed with Pfizer to establish that the results meet Pfizer’s expectations. 

6.10. Protection of Human Subjects 

Subject information and consent 

As a secondary data collection study using fully anonymized data, informed consent is not 

required.  

Independent ethics committee (IEC)/institutional review board (IRB) 

IRB/IEC review was not required. 

Ethical conduct of the study 

The study was conducted in accordance with legal and regulatory requirements, as well as with 

scientific purpose, value, and rigor and followed generally accepted research practices described 

in Guidelines for Good Pharmacoepidemiology Practices (GPP) issued by the International Society 

for Pharmacoepidemiology (ISPE). 

7. PHASE 1 RESULTS  

7.1. Participants 

Figure 5 shows the patient selection process. A total of 14,086 patients met all eligibility criteria, 

6,108 (43.4%) were prescribed LMWH, 4,585 (32.6%) were prescribed warfarin, and 3,393 

(24.1%) were prescribed apixaban.  
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Figure 5: Patient selection process (Phase 1) 

 

7.2. Descriptive Data 

Pre-IPTW baseline characteristics for each treatment cohort among VTE cancer patients are 

described in Table 4. Before IPTW, warfarin patients were older and had the highest baseline CCI 

followed by apixaban and LMWH. Across the 3 treatment cohorts, about 55%-58% patients had 

the index VTE as DVT only and 58%-66% patients had the index VTE as a provoked VTE event. 

The mean CCI was 2.1, 1.6, and 2.3 for apixaban, LMWH, and warfarin respectively. About 27% 

of apixaban patients, 35% of LMWH patients, and 35% of warfarin patients had evidence of 

baseline bleeding prior to initiation of anticoagulation. A total of 9.5%, 20.6%, and 9.6% of 

apixaban, LMWH, and warfarin patients, respectively, were categorized as having very high-risk 

cancer types. Most LMWH (88.7%), warfarin (63.6%) and apixaban (68.4%) patients received 

cancer-related treatment. 
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Table 4: Phase 1 Pre-IPTW patient characteristics  
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7.3. Outcome Data 

When the follow-up was censored at 6 months, the mean follow-up was 108.5 days, 93.3 days, and 

117.8 days for apixaban, LMWH, and warfarin patients, respectively (Table 5). The unadjusted 

incidence rate of MB—including GI, ICH, and other bleeding—was 10.2 (apixaban), 20.7 

(LMWH), and 14.3 (warfarin) per 100 person-years. The unadjusted incidence rate of recurrent 

VTE was 13.9 (apixaban), 26.6 (LMWH), and 19.7 (warfarin) per 100 person-years. 

When using all available follow-up, before IPTW, the mean follow-up was 143.7 days, 113.5 days, 

and 177.1 days for apixaban, LMWH, and warfarin patients, respectively (Table 5). The 
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unadjusted incidence rate of MB—including GI, ICH, and other bleeding—was 8.2 (apixaban), 

18.6 (LMWH), and 10.4 (warfarin) per 100 person-years. Similarly, the unadjusted incidence rate 

of recurrent VTE was 10.2 (apixaban), 22.0 (LMWH), and 13.9 (warfarin) per 100 person-years.  

Table 5. Phase 1 Pre-IPTW Outcomes  

  

LMWH Cohort 
Warfarin  

Cohort 
Apixaban Cohort 

N/Mean %/SD N/Mean %/SD N/Mean %/SD 

Sample Size 6,108   4,585   3,393   

FULL FOLLOW-UP 

Follow-up Time (in days), (Mean, SD) 113.51 110.79 177.11 174.41 143.65 133.61 

Major Bleeding Incidence Rate (per 100 person-years) 18.62   10.44   8.18   

Gastrointestinal (GI) Bleeding 4.82   4.39   3.12   

Intracranial Hemorrhage 3.13   1.24   0.37   

Other Bleeding 10.80   5.26   4.77   

CRNM Bleeding Incidence Rate (per 100 person-years) 45.03   39.68   36.13   

Gastrointestinal (GI) Bleeding 10.03   9.50   10.67   

Other Bleeding 34.34   29.37   24.45   

Recurrent VTE Incidence Rate (per 100 person-years) 21.98   13.85   10.19   

DVT 12.98   8.38   6.52   

PE 9.33   5.69   4.02   

CENSORED AT 6-MONTHS OF FOLLOW-UP 

Follow-up Time (in days), (Mean, SD) 93.33 56.93 117.85 62.06 108.51 60.97 

Major Bleeding Incidence Rate (per 100 person-years) 20.73   14.33   10.19   

Gastrointestinal (GI) Bleeding 4.69   5.43   4.14   

Intracranial Hemorrhage 3.17   1.46   0.51   

Other Bleeding 12.99  7.88   5.71   

CRNM Bleeding Incidence Rate (per 100 person-years) 49.96   47.89   41.20   

Gastrointestinal (GI) Bleeding 11.38  12.08   12.54   

Other Bleeding 38.28  36.02   28.05   

Recurrent VTE Incidence Rate (per 100 person-years) 26.59   19.67   13.92   

DVT 15.44   12.19   8.59   

PE 11.81   7.97   5.71   

 

7.4. Main Results 

7.4.1. Post-IPTW Baseline Characteristics 

Post-IPTW baseline characteristics among VTE cancer patients are described in Table 6. After 

applying IPTW, all patient characteristics were balanced. In the IPTW population, ~34% of 
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patients had a history of baseline bleed, 51% had metastatic cancer, and 63% received 

chemotherapy during the baseline period. Further, 15% had very high-risk cancer and 40% had 

high-risk cancer. 

Table 6: Phase 1 Post-IPTW patient characteristics 
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7.4.2. Treatment Patterns 

Figure 6 shows treatment patterns when patients were censored at 6 months of follow-up. 

Apixaban patients had the largest proportion who were persistent and lowest proportion of 

switching compared to LMWH and warfarin. When the follow-up was censored at 6 months, 

apixaban (HR: 0.52; 95% [CI]: 0.48-0.56) and warfarin (HR: 0.60; 95% CI: 0.56-0.64) patients 

had a lower risk of non-persistence compared to LMWH patients (Table 7). Additionally, apixaban 

patients also had a lower risk of non-persistence compared to warfarin patients (HR: 0.87; 95% 

CI: 0.80-0.94).  Consistent results were observed when using all available follow-up: apixaban 

(hazard ratio [HR]: 0.51; 95% confidence interval [CI]: 0.48-0.55) and warfarin (HR: 0.64; 95%CI: 

0.60-0.68) patients had a lower risk of non-persistence compared to LMWH patients (Table 7).  

Apixaban patients also had a lower risk of non-persistence compared to warfarin patients (HR: 

0.89; 95% CI: 0.84-0.94) using all available follow-up. 

Figure 6: Treatment patterns of apixaban, LMWH and warfarin 
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Table 7. Risk of Non-persistence among VTE cancer patients with LMWH, warfarin or 

apixaban, post-IPTW 

  
Risk of Non-Persistence 

Hazard Ratio 95% CI P-value 

Censoring Follow-up at 6 Months 

Apixaban vs LMWH (ref)  0.52 
0.48 - 
0.56 

<0.001 

Warfarin vs LMWH (ref) 0.6 
0.56 - 
0.64 

<0.001 

Apixaban vs Warfarin (ref) 0.87 
0.80 - 
0.94 

0.001 

During Entire Follow-Up 

Apixaban vs LMWH (ref)  0.53 
0.50 - 
0.57 

<0.001 

Warfarin vs LMWH (ref) 0.64 
0.60 - 
0.67 

<0.001 

Apixaban vs Warfarin (ref) 0.84 
0.79 - 
0.91 

<0.001 

 

 

 

7.4.3. Post-IPTW Outcomes Characteristics 

Figure 7 shows incidence rates and hazard ratios of recurrent VTE, major bleeding, and CRNM 

bleeding among VTE cancer patients prescribed apixaban, LMWH, or warfarin in the IPTW-

weighted population censoring follow-up at 6 months. When patients were censored at 6 months 

of follow-up, the mean follow-up was 105 days (3.5 months), 88 days (2.9 months), and 113 days 

(3.8 months) for apixaban, LMWH, and warfarin, respectively. The adjusted incidence rate of 

MB—including GI, ICH, and other bleeding—was 11.8 (apixaban), 20.1 (LMWH), and 15.7 

(warfarin) per 100 person-years when the follow-up was censored at 6 months. The adjusted 

incidence rate of recurrent VTE was 15.8 (apixaban), 28.8 (LMWH), and 22.2 (warfarin) per 100 

person-years.  
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Compared to LMWH, apixaban patients had a lower risk of MB (HR: 0.63; 95% CI: 0.47-0.86), 

CRNM bleeding (HR: 0.81; 95% CI: 0.70-0.94), and recurrent VTE (HR: 0.61; 95% CI: 0.47-

0.81; Figure 7). Warfarin patients had a similar risk of MB (HR: 0.87; 95% CI: 0.68-1.12), CRNM 

bleeding (HR: 0.90; 95% CI: 0.79-1.04), and recurrent VTE (HR: 0.91; 95% CI: 0.72-1.15) 

compared to LMWH patients. Apixaban patients had a lower risk of recurrent VTE (HR: 0.68; 

95% CI: 0.52-0.90) but a similar risk of MB (HR: 0.73; 95% CI: 0.53-1.00) and CRNM bleeding 

(HR; 0.89; 95% CI: 0.77-1.04) compared to warfarin patients. 

Figure 7: Phase 1 incidence rates and HRs in the IPTW-weighted population censoring 

follow-up at 6 months. 

 

 

Figure 8 shows incidence rates and hazard ratios of outcomes in the IPTW-weighted population 

during the entire follow-up. When the entire available follow-up was evaluated, the mean follow-

up was 137 days (4.6 months), 105 days (3.5 months), and 166 days (5.5 months) for the apixaban, 

LMWH, and warfarin cohorts, respectively. The maximum length of follow-up was about 3 years 

for apixaban and LMWH and 3.3 years for warfarin. Findings when using the entire follow-up 

period were generally consistent compared to the outcomes when follow-up was censored at 6 

months. One difference is that apixaban patients had a significantly lower risk of MB (HR: 0.72; 

95% CI: 0.55-0.95) compared to warfarin patients during the entire follow-up. 
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Figure 8: Phase 1 incidence rates and HRs in the IPTW-weighted population during the 

entire follow-up 

 

 

 

7.5. Subgroup analysis 

Findings on subgroup analysis for apixaban vs. LMWH (Figure 9), apixaban vs. warfarin (Figure 

10), and warfarin vs. LMWH (Figure 11) can be found below. The subgroup analyses’ results were 

generally consistent with those of the main analysis. P values for subgroup interaction analyses, 

and incidence rates and hazard ratios of MB, and recurrent VTE for each subgroup strata can be 

found in Figure 9, Figure 10, and Figure 11. 



Apixaban  

B0661123 NON-INTERVENTIONAL FINAL STUDY REPORT 

7 August 2023 

 

 

PFIZER CONFIDENTIAL  
 CT24-WI-GL15-RF02 1.0 Non-Interventional Study Report Template 15-Aug-2018  

Page 42 of 79 
 

Figure 9: Subgroup analysis for apixaban vs. LMWH 
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Figure 10: Subgroup analysis for apixaban vs. warfarin 
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Figure 11: Subgroup analysis for warfarin vs. LMWH 

 

No significant interaction was observed between anticoagulant treatment and VTE risk level for 

MB (Figure 9, Figure 10, and Figure 11). Two significant interactions were evident for recurrent 

VTE: apixaban trended towards a lower risk of recurrent VTE compared to LMWH across all three 

subgroups (p interaction=0.051), but the magnitude of the difference was larger in the other cancer 

group vs. very high-risk and high-risk cancer groups (Figure 8). For warfarin vs. LMWH, different 

trends in recurrent VTE risk were observed among patients with different VTE risk levels (p 

interaction=0.005) (Figure 11). 

No significant interaction was observed between anticoagulant treatment and metastatic diagnosis 

for MB, but two significant interactions were observed for recurrent VTE (Figure 9, Figure 10, 

and Figure 11). Apixaban and warfarin patients had a lower risk of recurrent VTE vs. LMWH in 
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patients without a metastatic diagnosis whereas apixaban and warfarin had similar risk of recurrent 

VTE vs LMWH in patients with a metastatic diagnosis (Figure 9 and Figure 11). 

There was a significant interaction between anticoagulant treatment and cancer treatment strata on 

MB: apixaban trended towards a lower risk of MB vs. LMWH with or without cancer treatment; 

however, patients without cancer treatment had a larger difference vs. patients with cancer 

treatment (p interaction=0.074) (Figure 9). No other significant interactions were seen between 

anticoagulant treatment and cancer treatment across comparisons (Figure 9, Figure 10, and Figure 

11). 

No significant interaction was observed between anticoagulant treatment and chemotherapy,  

between anticoagulant treatment and VTE event type, and between anticoagulant treatment and GI 

cancer for MB and recurrent VTE (Figure 9, Figure 10, and Figure 11).  

No significant interaction was seen between anticoagulant treatment and GI/bladder cancer for 

MB (Figure 9, Figure 10, and Figure 11). Two significant interactions were observed for recurrent 

VTE: apixaban patients had a lower risk of recurrent VTE vs warfarin and LMWH in patients with 

no GI/bladder cancer whereas the risk of recurrent VTE was similar for apixaban vs warfarin and 

apixaban vs LMWH among patients with GI/bladder cancer (Figure 9 and Figure 10). 

8. PHASE 2 RESULTS  

 

8.1. Participants 

Figure 12 shows patient selection process in phase 2 analysis. After adding Medicare to the phase 

2 analysis, a total of 30,586 patients met all eligibility criteria, 11,587 (37.9%) were prescribed 

warfarin, 11,192 (36.6%) were prescribed LMWH, and 7,807 (25.5%) were prescribed apixaban.  

8.2. Baseline Characteristics 

Pre-IPTW-weighted baseline characteristics among VTE cancer patients are described in Table 8. 

Before IPTW, warfarin patients were older with mean age of 73.10 years. A majority (55%) of 

patients had their index VTE as DVT only. The mean CCI ranged from 2.30 (LMWH), to 3.17 

(warfarin). Prior bleed was prevalent among apixaban (29.03%), LMWH (35.90%) and warfarin 

(36.14%). Patients with LMWH were more likely to have very high risk or high-risk cancer than 

patients with apixaban or warfarin. Most patients (>50%) received cancer-related treatment. 
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Figure 12: Patient selection process for phase 2 analysis 

 

Table 8: Phase 2 Pre-IPTW patient characteristics 

  Apixaban LMWH Warfarin 
Apixaban vs 
LMWH 

Apixaban vs 
Warfarin 

LMWH vs 
Warfarin 

N=7,807 N=11,192 N=11,587 STD STD STD 

Age (years) 
72.7 

(11.4) 
66.7 

(12.4) 
73.1 

(10.9) 
50.03 3.83 54.71 

18-54 
541 

(6.9%) 
1,638 

(14.6%) 
654 

(5.6%) 
26.51 3.35 29.88 

55-64 
935 

(12.0%) 
2,332 

(20.8%) 
1,149 

(10.0%) 
21.78 3.74 25.56 

65-74 
2,762 

(35.4%) 
4,273 

(38.2%) 
4,407 

(38.0%) 
5.81 5.51 0.30 

75-79 
1,428 

(18.3%) 
1,536 

(13.7%) 
2,194 

(18.9%) 
12.48 1.65 14.13 
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≥80 
2,141 

(27.4%) 
1,413 

(12.6%) 
3,183 

(27.5%) 
37.63 0.10 37.73 

Gender 
      

Male 
3,617 

(46.3%) 
4,920 

(44.0%) 
5,527 

(47.7%) 
4.76 2.74 7.51 

Female 
4,190 

(53.7%) 
6,272 

(56.0%) 
6,060 

(52.3%) 
4.76 2.74 7.51 

Geographic Region 
      

Northeast 
1,293 

(16.6%) 
2,893 

(25.8%) 
2,064 

(17.8%) 
22.87 3.32 19.54 

South 
3,761 

(48.2%) 
3,698 

(33.0%) 
3,745 

(32.3%) 
31.19 32.76 1.54 

Midwest 
1,687 

(21.6%) 
2,700 

(24.1%) 
3,552 

(30.7%) 
5.99 20.70 14.68 

West 
1,061 

(13.6%) 
1,880 

(16.8%) 
2,211 

(19.1%) 
8.94 14.89 5.96 

Other 5 (0.1%) 21 (0.2%) 15 (0.1%) 3.49 2.10 1.46 

Index VTE Setting 
      

Inpatient 
4,519 

(57.9%) 
5,059 

(45.2%) 
7,027 

(60.6%) 
25.58 5.62 31.32 

Outpatient 
3,288 

(42.1%) 
6,133 

(54.8%) 
4,560 

(39.4%) 
25.58 5.62 31.32 

ER 
2,773 

(35.5%) 
5,288 

(47.2%) 
4,020 

(34.7%) 
23.98 1.73 25.74 

Position of VTE Diagnosis 
      

Primary  
5,492 

(70.3%) 
6,968 

(62.3%) 
7,961 

(68.7%) 
17.17 3.57 13.59 

Secondary 
2,315 

(29.7%) 
4,224 

(37.7%) 
3,626 

(31.3%) 
17.17 3.57 13.59 

VTE Diagnosis 
      

DVT only 
4,243 

(54.3%) 
5,981 

(53.4%) 
6,479 

(55.9%) 
1.82 3.15 4.98 

PE with DVT 
1,030 

(13.2%) 
1,127 

(10.1%) 
1,518 

(13.1%) 
9.75 0.27 9.48 

PE without DVT 
2,534 

(32.5%) 
4,084 

(36.5%) 
3,590 

(31.0%) 
8.49 3.17 11.67 

Provoked factors*** 
5,055 

(64.7%) 
6,488 

(58.0%) 
7,995 

(69.0%) 
13.96 9.04 23.06 

NCI Comorbidity Index 2.6 (2.5) 2.1 (2.1) 2.9 (2.5) 21.88 8.98 31.04 

Baseline Comorbidity 
      

Anemia 
3,579 

(45.8%) 
5,483 

(49.0%) 
5,759 

(49.7%) 
6.30 7.73 4.85 

Central venous Catheter 
1,411 

(18.1%) 
3,224 

(28.8%) 
2,230 

(19.2%) 
25.54 3.01 17.84 

Cerebrovascular disease 
1,089 

(13.9%) 
1,392 

(12.4%) 
1,828 

(15.8%) 
4.47 5.14 9.51 

Hematologic disorders 
1,001 

(12.8%) 
1,790 

(16.0%) 
1,832 

(15.8%) 
9.04 8.54 0.74 

Thrombocytopenia 
780 

(10.0%) 
1,495 

(13.4%) 
1,296 

(11.2%) 
10.50 3.88 5.39 
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Ischemic heart/ coronary 
artery disease 

2,338 
(29.9%) 

2,304 
(20.6%) 

3,518 
(30.4%) 

21.67 0.90 22.91 

Dementia 
489 

(6.3%) 
200 

(1.8%) 
614 

(5.3%) 
22.92 4.13 18.22 

Dyspepsia  
2,407 

(30.8%) 
4,339 

(38.8%) 
3,830 

(33.1%) 
16.72 4.77 8.01 

Hyperlipidemia 
4,342 

(55.6%) 
4,986 

(44.5%) 
6,408 

(55.3%) 
22.27 0.63 21.74 

Obesity 
1,515 

(19.4%) 
1,712 

(15.3%) 
2,383 

(20.6%) 
10.87 2.90 15.41 

Pneumonia 
1,430 

(18.3%) 
1,923 

(17.2%) 
2,302 

(19.9%) 
2.97 3.94 8.53 

Rheumatologic disease 
408 

(5.2%) 
303 

(2.7%) 
570 

(4.9%) 
12.93 1.40 11.54 

Sleep apnea 
945 

(12.1%) 
1,054 
(9.4%) 

1,464 
(12.6%) 

8.68 1.61 10.89 

Thrombophilia 
463 

(5.9%) 
625 

(5.6%) 
810 

(7.0%) 
1.49 4.31 5.95 

Congestive Heart Failure 
1,360 

(17.4%) 
1,102 
(9.8%) 

2,186 
(18.9%) 

22.21 3.75 25.93 

Diabetes 
2,533 

(32.4%) 
3,002 

(26.8%) 
4,166 

(36.0%) 
12.34 7.40 19.86 

Hypertension 
6,051 

(77.5%) 
7,077 

(63.2%) 
9,160 

(79.1%) 
31.65 3.75 32.79 

Renal Disease 
2,573 

(33.0%) 
2,361 

(21.1%) 
3,990 

(34.4%) 
26.95 3.13 29.19 

Liver Disease 
1,237 

(15.8%) 
3,051 

(27.3%) 
1,842 

(15.9%) 
28.03 0.14 23.33 

COPD 
2,062 

(26.4%) 
2,243 

(20.0%) 
3,201 

(27.6%) 
15.13 2.73 18.14 

Peripheral vascular disease 
1,728 

(22.1%) 
1,772 

(15.8%) 
2,818 

(24.3%) 
16.12 5.18 21.12 

Baseline any bleed 
2,266 

(29.0%) 
4,018 

(35.9%) 
4,187 

(36.1%) 
14.72 15.21 2.41 

Recent History of Falls 
495 

(6.3%) 
437 

(3.9%) 
837 

(7.2%) 
11.07 3.51 13.26 

Fracture/trauma  
874 

(11.2%) 
740 

(6.6%) 
1,275 

(11.0%) 
16.14 0.61 15.76 

Selected Surgeries 
3,095 

(39.6%) 
5,050 

(45.1%) 
4,718 

(40.7%) 
11.10 2.19 4.80 

Baseline Medication Use 
      

Antiarrhythmic 
1,300 

(16.7%) 
2,600 

(23.2%) 
1,762 

(15.2%) 
16.52 3.95 16.51 

Statins 
3,259 

(41.7%) 
3,678 

(32.9%) 
4,852 

(41.9%) 
18.44 0.26 18.83 

Anti-platelets  
624 

(8.0%) 
471 

(4.2%) 
918 

(7.9%) 
15.86 0.26 15.03 

Aromatase Inhibitors 
569 

(7.3%) 
434 

(3.9%) 
707 

(6.1%) 
14.90 4.75 10.74 

Beta Blockers 
2,922 

(37.4%) 
3,023 

(27.0%) 
4,553 

(39.3%) 
22.43 3.84 25.90 

Gastroprotective Agents 
2,676 

(34.3%) 
4,165 

(37.2%) 
4,124 

(35.6%) 
6.13 2.76 1.72 
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NSAIDs 
1,717 

(22.0%) 
2,237 

(20.0%) 
2,367 

(20.4%) 
4.93 3.83 2.69 

Hormone Therapy 
142 

(1.8%) 
304 

(2.7%) 
182 

(1.6%) 
6.03 1.92 6.67 

Cancer Metastasis+ 
3,426 

(43.9%) 
8,644 

(77.2%) 
5,011 

(43.2%) 
72.59 1.28 78.24 

Cancer Type+ 
      

Hematological 
1,411 

(18.1%) 
2,079 

(18.6%) 
2,098 

(18.1%) 
1.30 0.09 1.00 

Non-Hematological 
6,396 

(81.9%) 
9,113 

(81.4%) 
9,489 

(81.9%) 
1.30 0.09 1.00 

Khorana Risk Scale 
      

Very high risk  
845 

(10.8%) 
2,773 

(24.8%) 
1,302 

(11.2%) 
37.10 1.32 35.72 

High risk  
3,134 

(40.1%) 
5,474 

(48.9%) 
4,927 

(42.5%) 
17.71 4.83 15.99 

Other 
3,828 

(49.0%) 
2,945 

(26.3%) 
5,358 

(46.2%) 
48.23 5.59 42.08 

Cancer-related Treatment+ 
      

Cancer treatment 
4,581 

(58.7%) 
8,322 

(74.4%) 
6,217 

(53.7%) 
33.69 10.14 43.67 

Chemotherapy 
3,265 

(41.8%) 
6,603 

(59.0%) 
4,426 

(38.2%) 
34.87 7.40 48.23 

Hormone Therapy 
53 (0.7%) 80 (0.7%) 

100 
(0.9%) 

0.43 2.11 14.55 

Immunotherapy 
89 (1.1%) 

230 
(2.1%) 

60 (0.5%) 7.30 6.87 13.73 

Radiation 
2,412 

(30.9%) 
4,428 

(39.6%) 
3,003 

(25.9%) 
18.22 11.06 29.44 

Cancer-related Sur-
gery 

485 
(6.2%) 

1,553 
(13.9%) 

693 
(6.0%) 

25.70 0.97 26.63 

 

8.3. Outcome Characteristics 

When the follow-up was censored at 6 months, the mean follow-up was 112.5 days, 91.3 days, and 

122.5 days for apixaban, LMWH, and warfarin patients, respectively (Table 9). The unadjusted 

incidence rate of MB—including GI, ICH, and other bleeding—was 8.97 (apixaban), 18.89 

(LMWH), and 11.88 (warfarin) per 100 person-years. The unadjusted incidence rate of recurrent 

VTE was 6.84 (apixaban), 14.67 (LMWH), and 8.22 (warfarin) per 100 person-years. 

When using all available follow-up, before IPTW, the mean follow-up was 159 days, 113 days, 

and 198 days for apixaban, LMWH, and warfarin patients, respectively (Table 9). The 

unadjusted incidence rate of MB—including GI, ICH, and other bleeding—was 7.5 (apixaban), 

16.9 (LMWH), and 8.8 (warfarin) per 100 person-years. Similarly, the unadjusted incidence rate 

of recurrent VTE was 5.1 (apixaban), 12.8 (LMWH), and 5.7 (warfarin) per 100 person-years. 
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Table 9. Phase 2 Pre-IPTW Outcomes During Full Follow-up and Censored at 6-months 

 

 
Apixaban Cohort 

LMWH Cohort 

Warfarin  

Cohort 

N/Mean %/SD N/Mean %/SD N/Mean %/SD 

Sample Size 7807   11192   11587   

Follow-up Time (in days), (Mean, SD) 159  154.95  113  118.87  198  199.32  

Major Bleeding Incidence Rate (per 100 person-years) 7.50    16.93    8.84    

Gastrointestinal (GI) Bleeding 2.48    4.20    3.26    

Intracranial Hemorrhage 0.38    2.73    1.18    

Other Bleeding 4.88    10.28    4.72    

CRNM Bleeding Incidence Rate (per 100 person-years) 25.61    40.63    28.85    

Gastrointestinal (GI) Bleeding 7.65    9.01    6.91    

Other Bleeding 18.00    31.05    21.79    

Recurrent VTE Incidence Rate (per 100 person-years) 5.13    12.79    5.71    

DVT 3.15    7.23    3.42    

PE 2.09    5.83    2.40    

Follow-up Time (in days), (Mean, SD) 112.46  62.15  91.29  58.00  122.48  62.14  

Major Bleeding Incidence Rate (per 100 person-years) 8.97    18.89    11.88    

Gastrointestinal (GI) Bleeding 2.84    4.43    4.45    

Intracranial Hemorrhage 0.45    3.11    1.55    

Other Bleeding 5.95    11.68    6.25    

CRNM Bleeding Incidence Rate (per 100 person-years) 30.24    44.85    36.58    

Gastrointestinal (GI) Bleeding 9.10    9.99    9.15    

Other Bleeding 21.60    34.69    27.99    

Recurrent VTE Incidence Rate (per 100 person-years) 6.84    14.67    8.22    

DVT 4.25    8.17    4.93    

PE 2.76    6.88    3.44    

 

8.4. Post-IPTW Baseline Characteristics 

Post-IPTW baseline characteristics among VTE cancer patients are described in Table 10. After 

applying IPTW, all patient characteristics were balanced. In the IPTW population, ~35% of 

patients had prior bleed, 48% had metastatic cancer, and 52% received chemotherapy during the 

baseline period across cohorts. Further, 14% had very high-risk cancer and 41% had high-risk 

cancer across cohorts. 

8.4.1. Post-IPTW Outcome Characteristics 

When patients were censored at 6 months of follow-up, the mean follow-up was 108 days (3.5 

months), 89 days (2.9 months), and 118 days (3.8 months) for apixaban, LMWH, and warfarin, 
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respectively. The adjusted incidence rate of MB—including GI, ICH, and other bleeding—was 

8.97 (apixaban), 18.89 (LMWH), and 11.88 (warfarin) per 100 person-years when the follow-up 

was censored at 6 months. The adjusted incidence rate of recurrent VTE was 6.84 (apixaban), 

14.67 (LMWH), and 8.22 (warfarin) per 100 person-years.  

During the follow-up of up to 6 months, compared to LMWH, apixaban patients had a lower risk 

of MB (HR: 0.68; 95% CI: 0.56-0.83), CRNM bleeding (HR: 0.74; 95% CI: 0.66-0.83), and 

recurrent VTE (HR: 0.66; 95% CI: 0.53-0.83). Warfarin patients had a lower risk of MB (HR: 

0.84; 95% CI: 0.72-0.99), CRNM bleeding (HR: 0.88; 95% CI: 0.79-0.98), and similar risk of 

recurrent VTE (HR: 0.95; 95% CI: 0.77-1.17) compared to LMWH patients. Apixaban patients 

had a significantly lower risk of recurrent VTE (HR: 0.76; 95% CI: 0.61-0.94), MB (HR: 0.82; 

95% CI: 0.68-0.99) and CRNM bleeding (HR; 0.85; 95% CI: 0.77-0.94) compared to warfarin 

patients. 

 

 

 

 

 

 

 

 

 

 

 



Apixaban  

B0661123 NON-INTERVENTIONAL FINAL STUDY REPORT 

7 August 2023 

 

 

PFIZER CONFIDENTIAL  
 CT24-WI-GL15-RF02 1.0 Non-Interventional Study Report Template 15-Aug-2018  

Page 52 of 79 
 

Table 10: Phase 2 Post-IPTW patient characteristics 
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8.4.2. Subgroup Analysis 

8.4.2.1. Brain Cancer subgroup analysis 

Of the 30,586 patients in this analysis, 5% had brain cancer (21.4% apixaban, 39.0% LMWH, 

39.6% warfarin) and 95% had other cancer type (25.7% apixaban, 36.5% LMWH, 37.8% 

warfarin). 

 

8.4.2.1.1. Patient Characteristics by Brain Cancer Status  

Table 11 shows patient characteristics after stratifying the post-IPTW population by brain cancer 

status. Mean age tended to be lower for brain cancer patients (63–68 years across medication 

groups) compared to other cancer patients (69–72 years). Patients with brain cancer and other 

cancers had similar common comorbidities (mean NCI comorbidity index scores ranged from 2.7–

3.4) and the presence of each comorbidity was generally similar across treatment cohorts by brain 

cancer status. Baseline medication use tended to be lower for brain cancer patients compared to 

other cancer patients except for gastroprotective agents. In contrast, cancer-related chemotherapy, 

radiation, and surgery were more common in the brain cancer patient group compared to non-brain 

cancer.  
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Table 11: Patient characteristics by brain cancer status 
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8.4.2.1.2. Evaluation of Outcomes by Brain Cancer Status  

Apixaban vs LMWH 

As shown in Figure 13, effects of apixaban vs LMWH were consistent regardless of brain cancer 

status. Among brain cancer patients, numerically lower incidence rates were observed for apixaban 

vs. LMWH for recurrent VTE (5.80 vs 19.77), MB (9.76 vs 22.46), and CRNMB (26.62 vs 44.87).  

Likewise, among other cancer patients, incidence rates were numerically lower for apixaban vs 

LMWH patients for recurrent VTE (7.66 vs 14.76), MB (10.92 vs 17.01), and CRNMB (33.02 vs 

48.41).  There were no significant interactions between treatment (apixaban vs. LMWH) and brain 

cancer status on recurrent VTE and CRNMB (Figure 13, p-value for interactions > 0.1). A 

significant interaction was observed for MB (Figure 13, p value for interaction=0.091). Although 

apixaban was consistently associated with a lower risk of MB vs. LMWH for all patients regardless 

of brain cancer status, a higher reduction was observed among those with brain cancer (HR=0.32) 

than those with (HR=0.72) other cancer.  

 

Figure 13: Brain cancer subgroup analysis for apixaban vs. LMWH 
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Apixaban vs Warfarin 

As shown in Figure 14, effects of apixaban vs. warfarin on recurrent VTE, MB and CRNMB were 

not significantly different between patients with brain cancer and patients with other cancer (p-

value for interactions > 0.1). Incidence rates were numerically lower for apixaban patients (vs 

warfarin) among those with brain cancer for recurrent VTE (5.80 vs 17.68), MB (9.76 vs 16.64), 

and CRNMB (26.62 vs 31.39). Likewise, the incidence rates were numerically lower for apixaban 

patients (vs warfarin) among those with other cancer for recurrent VTE (7.66 vs 9.18), MB (10.92 

vs 12.66), and CRNMB (33.02 vs 37.84).  

 

Figure 14: Brain cancer subgroup analysis for warfarin vs. apixaban 

 
 

Warfarin vs LMWH 

As shown in Figure 15, effects of warfarin vs. LMWH on recurrent VTE, MB and CRNMB were 

not significantly different between patients with brain cancer and patients with other cancer (p-

value for interactions >0.1). For recurrent VTE, the HR for warfarin vs. LMWH after adjustment 

for unbalanced observed patient characteristics was close to 1 for patients with brain cancer (17.68 

vs 19.77; HR: 1.11; 95%CI: 0.59-2.11) and patients without brain cancer (9.18 vs 14.76; HR: 0.94; 

95% CI: 0.76–1.17). For MB and CRNMB, incidence rates were numerically lower for warfarin 

vs. LMWH for patients with brain cancer: MB (16.64 vs 22.46), and CRNMB (31.39 vs 44.87).  

Likewise, the incidence rates were numerically lower for warfarin patients (vs LMWH) among 

those with other cancer for MB (12.66 vs 17.01), and CRNMB (37.84 vs 48.41).   
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Figure 15: Brain cancer subgroup analysis for warfarin vs. LMWH 

 
 

8.4.2.2. Subgroup Analysis on High Risk and Common Cancer Patient 

Figure 16: Patient selection for common and high risk cancer patients 
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Figure 16 shows sample size and anticoagulant treatments for the common (breast, prostate, and 

lung) and high-risk cancer (pancreatic, multiple myeloma). Of the 30,586 patients with all types 

of cancer, patients with lung cancer accounted for 19.9%, breast cancer 17.2%, prostate cancer 

13.1%, pancreatic cancer 6.1% and multiple myeloma 4.7%. The percentage of patients using 

apixaban ranged from 23% (multiple myeloma) to 30% (prostate and pancreatic), using LMWH 

ranged from 26% (prostate) to 39% (pancreatic), and using warfarin ranged from 31% (pancreatic) 

to 44% (prostate).  

 

8.4.2.2.1. Patient Characteristics of High Risk and Common Cancer Patients 

 

Table 12: Patient characteristics for patients with common cancer types 

 
 

 

 

Table 13: Patient characteristics for high-risk cancer patients 
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Table 12 and Table 13 show demographics and clinical characteristics for patients with VTE and 

the selected cancer after IPTW for the overall population. Mean age in years ranged from 71.0 

(pancreatic) to 75.1 (prostate) for apixaban patients, 68.4 (breast) to 74.4 (prostate) for LMWH 

patients, and 70.6 (pancreatic) to 75.6 (prostate) for warfarin patients. Patient gender varied by 

tumor type. Multiple myeloma tended to be more common for males, whereas lung, and pancreatic 

cancers were more common for females. The setting in which the index VTE event was diagnosed 

was mostly inpatient (43.9-58.0%) or emergency room (ER; 36.4-50.8%) across tumor types.  

The index VTE event was more likely to be DVT only across different tumor types except 

for lung cancer which had more PE with or without DVT. The mean NCI comorbidity index score 

ranged from 2.7 (breast) to 3.5 (lung) for apixaban patients, 2.7 (breast) to 3.4 (pancreatic) for 

LMWH patients, and 2.8 (breast) to 3.5 (lung and pancreatic) for warfarin patients. The percentage 

of patients with a documented bleed during baseline ranged from 26.4% (breast) to 38.5% 

(pancreatic) for apixaban patients, 25.8% (breast) to 40.5% (prostate) for LMWH patients, and 

26.1% (breast) to 37.6% (pancreatic) for warfarin patients. Cancer metastasis was higher for 

pancreatic (72.5-87.5%) and lung (72.3-77.0%) cancer compared to breast (43.1-50.5%), multiple 

myeloma (20.2-37%) and prostate cancer (29.1%-45.8%).  

 

8.4.2.2.2. Subgroup Analysis on Recurrent VTE 

Figure 17: Effects on recurrent VTE by the presence and absence of each selected cancer 

 

 

Figure 17 shows the effects of anticoagulants on recurrent VTE after stratifying overall cancer 

population by the presence and absence of each selected cancer. In general, effects of apixaban vs 

warfarin, apixaban vs. LMWH, and warfarin vs. LMWH on recurrent VTE were not significantly 

different (p’s > 0.1 for most of the interactions) between patients with a specific tumor vs. patients 

without the specific tumor for each of the five tumor types (multiple myeloma, prostate cancer, 
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breast cancer, lung cancer, and pancreatic cancer). For most of the tumor types, apixaban tended 

to have lower incidence rates of recurrent VTE vs. warfarin and vs. LMWH regardless of tumor 

status.  

 

There were few significant interactions between some treatments and some tumor types on 

recurrent VTE. For apixaban vs. warfarin, there was a significant interaction between the treatment 

and breast cancer status (yes or no) on recurrent VTE (p < 0.1). Compared to warfarin, apixaban 

was associated with a lower incidence of recurrent VTE for patients without breast cancer, but 

higher incidence for patients with breast cancer.  For apixaban vs. LMWH, apixaban was 

associated with lower incidence of recurrent VTE for patients without lung cancer, but similar risk 

for those with lung cancer (p interaction = 0.049). For warfarin vs. LMWH, the treatment effect 

on recurrent VTE was significantly different between patients with or without a specific tumor for 

3 of the 5 tumor types (breast, lung and pancreatic). For each of the 3 tumor types, there was a 

significant interaction between treatment of warfarin vs. LMWH and the specific tumor status (yes 

or no) on recurrent VTE (p for interactions < 0.1) with different trends in treatment effects between 

patients with and without the tumor (Figure 17). 

8.4.2.2.3. Major Bleeding (MB) 

Figure 18: Effects on MB by the presence and absence of each selected cancer 

 

Figure 18 shows the effects of anticoagulants on MB after stratifying overall cancer population by 

the presence and absence of each selected cancer. In general, the effects of apixaban vs warfarin, 

apixaban vs. LMWH, and warfarin vs. LMWH on MB were mostly not significantly different (p 

> 0.1 for most of the interactions) between patients with a specific tumor and patients without the 

specific tumor for each of the five tumor types. Regardless of tumor status, incidence rates of MB 

were in general, numerically lower for apixaban vs. warfarin or vs. LMWH (Figure 18).  However, 

for lung and pancreatic cancer, there were significant interactions between the treatment of 
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apixaban vs. LMWH and treatment of warfarin vs. LMWH and tumor status (yes or no) on MB (p 

for interactions < 0.1). In general, the treatment effects trended differently for patients with lung 

cancer vs. those without lung cancer and for patients with pancreatic cancer vs. those without 

pancreatic cancer (Figure 17). There were also significant interactions between prostate cancer 

status (yes or no) and treatment of apixaban vs. warfarin and treatment of warfarin vs. LMWH on 

MB (Figure 18). 

8.4.2.2.4. Clinically Relevant Non-Major Bleeding (CRNMB) 

Figure 19: Effects on CRNMB by the presence and absence of each selected cancer 

 

Figure 19 shows effects of anticoagulants on CRNMB by the presence and absence of each 

selected cancer. In general, the effects of apixaban vs warfarin, apixaban vs. LMWH, and warfarin 

vs. LMWH on CRNMB were not significantly different (p > 0.1 for most of the interactions) 

between patients with a specific tumor and patients without the specific tumor (Figure 18). 

Apixaban was generally associated with lower incidence of CRNMB vs. warfarin and vs. LMWH 

in patients with or without a specific tumor (Figure 19).  

 Significant interactions were observed for some of the treatments and some tumor types 

on CRNMB. For apixaban vs. LMWH, there was a significant interaction between the treatment 

and pancreatic cancer and breast cancer (Figure 19). For apixaban vs. warfarin, there was a 

significant interaction between the treatment and lung cancer (Figure 19). For warfarin vs. LMWH, 

there was a significant interaction between the treatment and lung cancer (Figure 19). 

 

8.4.2.3. Prior Bleed and Renal Disease 

Among the 30,586 VTE cancer patients who met all study criteria, 10,708 (35.0%) had prior 

bleed, and 19,878 (65.0%) had no prior bleed (Figure 20). Use of warfarin, LMWH and apixaban 

was similar between those with prior bleed (37.8%, 36.7%, and 25.4%, respectively) and without 



Apixaban  

B0661123 NON-INTERVENTIONAL FINAL STUDY REPORT 

7 August 2023 

 

 

PFIZER CONFIDENTIAL  
 CT24-WI-GL15-RF02 1.0 Non-Interventional Study Report Template 15-Aug-2018  

Page 62 of 79 
 

prior bleed (37.9%, 36.5%, and 25.6%, respectively). A total of 8,858 patients (29.0%) had renal 

disease and 21,728 (71.0%) did not have renal disease (Figure 20). Patients with renal disease 

were more likely to use warfarin (40.3% vs. 36.9%), apixaban (28.1% vs. 24.5%) and less likely 

to use LMWH (31.6% vs. 38.6%) compared to those without renal disease. Renal disease was 

further classified into the following types: chronic kidney disease (CKD) Stage 1 and 2, CKD 

Stage 3, CKD Stage 4/5/ESRD, CKD Unknown, Other Renal (nephrotic syndrome, chronic 

glomerulonephritis, nephritis, and nephropathy [lupus nephritis etc.], hypertensive chronic 

kidney disease and renal failure). Most of the patients were either in CKD Stage 3 (apixaban: 

38.8%, LMWH: 31.9% and warfarin: 37.8%) or had other renal disease (apixaban: 30.5%, 

LMWH: 36.1% and warfarin: 23.7%). 

Figure 20: Selection of VTE cancer patients with prior bleed or renal disease 

 

8.4.2.3.1. Patient Characteristics by Prior Bleed Status 
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Table 14: Patient characteristics by prior bleed status 

 

 



Apixaban  

B0661123 NON-INTERVENTIONAL FINAL STUDY REPORT 

7 August 2023 

 

 

PFIZER CONFIDENTIAL  
 CT24-WI-GL15-RF02 1.0 Non-Interventional Study Report Template 15-Aug-2018  

Page 64 of 79 
 

Table 14 shows patient characteristics by prior bleed status. Patients with and without prior bleed 

were generally 68-72 years old, and more than half were female. Patients with prior bleed were 

more likely to have their index VTE diagnosed in the inpatient setting (≥60%) compared to 

patients without prior bleed (≤50%). A majority (~55%) of patients had their index VTE as DVT 

only regardless of their prior bleed status. Patients with prior bleed had higher mean NCI 

Comorbidity Index score [NCI score] (3.5-3.8) and higher prevalence of comorbidities (Table 

14) compared to patients without prior bleed who had a mean NCI score of 2.6-2.8.  Patient 

characteristics were generally balanced between treatment groups after IPTW and when stratified 

by prior bleed status. 

 

8.4.2.3.2. Evaluation of Outcomes by Prior Bleed Status 

Figure 20: Effects by prior bleed status 

 

Note: Additional adjustment in the cox model resulted in a direction shift of the hazard ratio for recurrent VTE (LMWH vs warfarin) 

As shown in Figure 20, those with prior bleed vs. those without prior bleed had a higher incidence 

rate across all 3 drug cohorts (apixaban, LMWH and warfarin) for major bleeding (17.48 vs 7.58, 

25.61 vs 13.11, and 20.38 vs 8.97 events per 100 person-years) and CRNM bleeding (51.36 vs 

23.90, 72.55 vs 36.41, and 54.63 vs 29.24). When comparing different anticoagulants, the 

incidence rates of major bleeding, CRNM bleeding and recurrent VTE events were numerically 

lower in the apixaban cohort compared to warfarin or LMWH regardless of prior bleed status. 

There was no significant interaction between treatment (apixaban vs warfarin, apixaban vs LMWH 

and warfarin vs LMWH) and prior bleed status on any of the outcomes: recurrent VTE, MB, and 
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CRNMB (P > 0.1 for all interactions). Treatment effects were not significantly different between 

those with and without prior bleed. 

 

8.4.2.3.3. Patient Characteristics by Renal Disease Status 

Table 15 shows patient characteristics by renal disease status. Those with renal disease were 

older (age 72–75 years across medication groups) and more than half were male compared to 

those without renal disease. Patients with renal disease were more likely to have their index VTE 

diagnosed in the inpatient setting (≥64%) compared to those without renal disease (~48%). A 

majority (52-63%) of patients had their index VTE as DVT only regardless of renal disease 

status. Patients with renal disease had a higher mean NCI score (~5.0) and higher prevalence of 

comorbidities compared to those without renal disease (mean NCI score of ~2.3). Patients with 

renal disease (vs without renal disease) were more likely to have a prior bleed (~41% vs 

~32.0%), but less likely to have metastasis (~44% vs ~50%), respectively (Table 15). 

Table 15: Patient characteristics by renal disease status 
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8.4.2.3.4. Evaluation of Outcomes by Renal Disease Status 

As shown in Figure 21, those with renal disease vs. those without renal disease had much higher 

incidence rates across all 3 drug cohorts (apixaban, LMWH and warfarin) for major bleeding 

(15.79 vs 8.71, 22.11 vs 15.90, and 18.49 vs 10.39) and CRNM bleeding (38.06 vs 30.44, 59.49 

vs 44.89 and 45.28 vs 34.25), respectively. When comparing different anticoagulants, the 

incidence rates of major bleeding, CRNM bleeding and recurrent VTE events were numerically 

lower in the apixaban cohort compared to warfarin or LMWH regardless of renal disease status. 

In general, there was no significant interaction between the treatment (apixaban vs warfarin, 

apixaban vs LMWH, and warfarin vs LMWH) and renal disease status on any of the outcomes: 

recurrent VTE, MB, and CRNMB (P > 0.1 for most of the interactions). Treatment effects were 

generally not significantly different between those with and without renal disease. One significant 

interaction was observed between the treatment of warfarin (vs. LMWH) and renal disease status 

on MB (p value of interaction=0.0863). Warfarin had a lower risk of MB vs. LMWH (0.71 [0.59-

0.87]) in patients without renal disease, but a similar risk (0.94 [0.73-1.22]) in those with renal 

disease (Figure 21). 
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Figure 21：Effects by renal disease status 

 
 

9. DISCUSSION 

9.1. PHASE 1 DISCUSSION 

9.1.1. Key Results 

For the phase 1 analysis, all eligibility criteria were fulfilled by 3,393 apixaban, 6,108 LMWH, 

and 4,585 warfarin patients. After IPTW, all patient characteristics were balanced. When the 

follow-up was censored at 6 months, apixaban patients had a lower risk of MB, CRNM bleeding, 

and recurrent VTE vs. LMWH. Apixaban patients had a lower risk of recurrent VTE and similar 

risk of MB and CRNM bleeding vs. warfarin. Warfarin patients had a similar risk of MB, CRNM 

bleeding, and recurrent VTE vs. LMWH. The trends were similar when the entire follow-up was 

used; however, apixaban patients were also associated with a lower risk of MB vs. warfarin 

patients.  

 

Findings from the subgroup analyses were generally consistent with the main analyses.  Analyses 

stratified by VTE risk scale, metastatic diagnosis, cancer treatment, chemotherapy, VTE event 

type, GI cancer and GI/bladder cancer showed generally consistent results across the subgroups 

(most of the p values for interaction >0.10)  

9.1.2. Limitations  

As a retrospective observational analysis, only associations could be concluded from this study. 

Diagnoses for DVT and PE were identified using ICD-9/10-CM codes; the presence of a diagnosis 

code on a medical claim may not indicate a positive presence of disease, as the diagnosis code may 

be incorrectly coded or included as rule-out criteria rather than actual disease. Given the lack of 
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clinical information in claims data, cancer stage, laboratory test results (such as international 

normalized ratio values and serum creatinine/creatinine clearance levels), and biomarkers (such as 

body weight) were not available. Duplicates were not excluded from the pooled database. 

However, prior literature reported only 0.5% duplicates between two databases62. Hence, they 

should not impact the study results. Transfusion codes were one criterion used to identify MB, 

which could have resulted in overestimation of MB since cancer patients are likely to receive 

transfusions for other reasons. However, the codes have been derived from a validated MB 

definition which had a positive predictive value of ≥89%63. Since hemoglobin values were not 

known and significant hemoglobin drop cannot be identified from the databases, MB also could 

have been underestimated. The commercial databases do not have complete death information for 

the patients; hence, we could not evaluate mortality and fatal recurrent VTE among this population, 

and mortality may be a competing risk in this population. Medications prescribed during 

hospitalization could not be identified in the commercial databases. Finally, the results may not be 

generalizable to the entire US VTE cancer population since uninsured patients or patients with 

governmental insurances such as Medicare, Medicaid, and Veterans Affairs were not evaluated. 

9.1.3. Interpretation 

This study, pooling 4 large US commercial claims databases, demonstrated that apixaban was 

associated with significantly lower risks of MB, CRNM bleeding, and recurrent VTE compared to 

LMWH. Additionally, apixaban was associated with a lower risk of recurrent VTE compared to 

warfarin initiators. Warfarin was associated with similar risks of MB, CRNM bleeding, and 

recurrent VTE compared to LMWH patients. Furthermore, patients prescribed apixaban had higher 

persistence compared to patients prescribed LMWH or warfarin. Warfarin patients had higher 

persistence compared to LMWH patients. Findings were consistent when follow-up was censored 

at 6 months and when the entire follow-up was used to evaluate the outcomes. Subgroup analyses 

showed generally consistent results as the main analyses. 

The clinical guidelines, until very recently, had recommended primarily the use of LMWH for the 

first 6 months for the treatment of VTE in cancer patients. Despite the recommendation, LMWH 

remains under-utilized. In a review of published surveys, registries, and observational studies, only 

50% of patients were treated with LMWH for cancer-associated VTE40. Additionally, a real-world 

study among commercially insured patients showed that 50% of the cancer patients who developed 

VTE used warfarin, 40% used LMWH, and ~10% used DOACs or fondaparinux63. The study also 

reported that during the 6 months of observation, 44% of LMWH patients and 28% of warfarin 

patients switched to other anticoagulants63. In our study, a higher proportion of LMWH (21.4%) 

patients switched their index treatment compared to apixaban (5.7%) and warfarin (16.5%) 

patients. Non-adherence to clinical guidelines could be due to the inconvenience associated with 

the use of LMWH, risk of bleeding, reluctance to impose daily injections on fragile patients, and 

personal preference64,65. DOACs, on the other hand, offer quick onset of action, higher 

bioavailability, and shorter half-lives; additionally, rivaroxaban and apixaban do not require 

concomitant LMWH therapy66,67.  

The choice of anticoagulation among VTE cancer patients is based on a balance between the risk 

of bleeding and of VTE recurrence. The recommendation to use LMWH as the standard of care 
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treatment among VTE patients with cancer is based on clinical trials that compared LMWH to 

VKAs for the initial management of cancer-associated VTE68-70. In the LITE trial, tinzaparin was 

associated with a lower rate of recurrent VTE and a similar rate of MB compared to VKAs61. In 

the CATCH trial, once-daily tinzaparin was associated with a similar risk of MB and recurrent 

VTE, and a lower risk of CRNM bleeding compared to warfarin patients who bridged therapy with 

tinzaparin71. In the CLOT trial, dalteparin had a significantly lower risk of recurrent VTE and a 

similar risk of bleeding compared to oral anticoagulation (warfarin LMWH bridging therapy)72. 

While these clinical trials provide important information about the efficacy and safety of LMWH 

vs VKA in VTE cancer patients, the current study offers complementary evidence about the effects 

of parenteral and oral anticoagulants in routine clinical practice.  

The last decade has seen an emergence of DOACs for the treatment of VTE. Clinical trials have 

demonstrated the effectiveness and safety of DOACs in comparison to LWMH for VTE patients 

with cancer40,45. A meta-analysis of randomized control trials comparing the safety and efficacy of 

DOACs (apixaban, dabigatran, edoxaban, rivaroxaban) with conventional therapy (heparin/VKA) 

in patients with VTE and mainly inactive cancer reported that recurrent VTE (3.9% vs 6.0%) and 

MB (3.2% vs 4.2%) were similar between the two groups73. Another meta-analysis found that 

DOACs (edoxaban or rivaroxaban) significantly reduced the risk of recurrent VTE by 28% and 

54% compared to LMWH and VKA74. However, DOACs (edoxaban or rivaroxaban) were 

associated with a 15% increase in the risk of MB compared to LMWH71.  

There is limited evidence in the literature regarding the use of apixaban among VTE cancer 

patients. In the ADAM trial, which studied 300 cancer patients with VTE, apixaban was associated 

with very low rates of MB and recurrent VTE compared to dalteparin68. The  CARAVAGGIO trial 

which included more patients than the ADAM trial found that apixaban was noninferior to 

dalteparin for the treatment of cancer-associated VTE without an increased risk of MB67. 

Compared to the CARAVAGGIO, this claims database analysis included a larger sample size and 

showed generally consistent trends for apixaban vs LMWH on recurrent VTE and MB. The current 

analysis provides complementary information to CARAVAGGIO. This combined evidence may 

help inform the shared decision-making process for the treatment of VTE among cancer patients. 

Other retrospective observational studies comparing LMWH to oral anticoagulants have also been 

conducted. A retrospective study using the electronic medical records of adult patients with cancer 

related VTE reported similar risks of MB and recurrent VTE among patients who initiated DOACs 

vs LMWH65. Another study conducted in a clinical setting that compared apixaban, enoxaparin, 

and rivaroxaban among patients with cancer associated VTE reported that the risk of MB and 

recurrent VTE was similar across apixaban, enoxaparin, and rivaroxaban75. However, rivaroxaban 

was associated with an increased risk of CRNM bleeding compared to apixaban and enoxaparin32. 

Studies have also evaluated the risk of MB in high-risk patients such as those with gastrointestinal 

cancers. The Hokusai cancer study reported a significant interaction between edoxaban and GI 

cancer on MB with increased MB in patients with GI cancer32. Results from Select-D trial report 

that in patients with bladder tumor, 10% patients on edoxaban had MB compared to 0% in patients 

prescribed LMWH45. In this study, no significant interaction was reported between treatment and 
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GI cancer for MB and recurrent VTE. Further exploration is needed to evaluate the safety and 

effectiveness of DOACs in VTE patients with high-risk cancers.  

The use of LMWH remains challenging due to its risk-to-benefit ratio, cost, and inconvenience of 

use. This study found that apixaban had a significantly better safety and effectiveness profile 

compared to LMWH in VTE patients with active cancer. Safety and effectiveness of 

anticoagulation treatment also depends on the risk stratification for VTE at the time of cancer 

diagnosis, which may play an important role in the assessment of the risk-to-benefit ratio among 

VTE cancer patients61,71. Subgroup analyses stratified based on VTE risk scale and other risk 

factors such as metastatic diagnosis, cancer treatment and chemotherapy showed generally 

consistent findings as the main analyses and across the strata. Further studies are needed to evaluate 

the clinical outcomes of anticoagulation treatment among VTE cancer patients at high risk of 

recurrent VTE.  

10. PHASE 2 DISCUSSION  

10.1. Key Results 

For the phase 2 analysis, all eligibility criteria were fulfilled by 7,807 apixaban, 11,192 LMWH, 

and 11,587 warfarin patients. After IPTW, all patient characteristics were balanced. When the 

follow-up was censored at 6 months, apixaban patients had a lower risk of MB, CRNM bleeding, 

and recurrent VTE vs. LMWH and vs. warfarin. Warfarin patients had a lower risk of MB, CRNM 

bleeding, and similar risk of recurrent VTE vs. LMWH.  

 

Findings from the subgroup analyses were consistent with the main analyses. Analyses stratified 

by brain cancer, pancreas cancer, lung cancer, breast cancer, prostate cancer, multiple myeloma, 

prior bleed and renal disease showed generally consistent results across the subgroups (most of the 

p values for interaction >0.10).  

10.2. Strengths and Limitations  

A key strength is that retrospective observational analyses provide a better understanding about 

the study population in real-world clinical practice and offer complimentary information to 

controlled clinical trials. Retrospective observational studies also allow the evaluation of patients 

who are often under-represented in clinical trials, such as those with comorbidities and the elderly. 

Since prescribing patterns in the real-world can be complex, the retrospective analysis provides a 

comprehensive picture of how medications are used by clinicians in routine practice. The national 

claims databases incorporate all medical and pharmacy claims of patients and allow for 

longitudinal analysis of a nationally representative sample. Pooling five databases together 

increases study sample size and improve generalizability of study findings.  

There are certain limitations associated with the use of claims data. First, the presence of a claim 

for a filled prescription does not indicate whether the medication was actually consumed or taken 

as prescribed. Second, the presence of a diagnosis code on a medical claim is not a positive 

presence of disease, as the diagnosis code may be incorrectly coded or included as rule-out criteria 

rather than actual disease. Third, certain information is not readily available in claims data that 

could influence study outcomes, such as INR tests. Fourth, this retrospective observational study 
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can only demonstrate association and not causality. Fifth, we did not exclude duplicates from the 

database. However, prior literature reported only 0.5% duplicates between two the databases.1 

Hence, it should not impact our study results. Finally, the results may not be generalizable to the 

entire US VTE cancer population such as the uninsured, self-insured, or those that are insured 

under Veterans Affairs or Medicaid. 

10.3. Interpretation 

10.3.1. High Risk and Common Tumor Types 

In general, effects of apixaban vs. warfarin, apixaban vs. LMWH, and warfarin vs. LMWH 

on recurrent VTE, MB or CRNMB were not significantly different between patients with vs. 

without a specific tumor type. Apixaban was generally associated with lower incidence rates of 

recurrent VTE, MB and CRNMB compared to LMWH or warfarin regardless of tumor status (yes 

or no). In a few cases, treatment effects significantly differed between patients with and without a 

specific cancer. The effects of apixaban vs. LMWH on MB; and effects of warfarin vs. LMWH on 

recurrent VTE, MB, and CRNMB were significantly different between patients with lung cancer 

and patients without lung cancer. There were also significant differences in the effects of apixaban 

vs. LMWH on MB and CRNMB and effects of warfarin vs. LMWH on recurrent VTE and MB 

between patients with pancreatic cancer and without pancreatic cancer.  

Limited studies have systematically examined the efficacy/effectiveness and safety of 

anticoagulant treatments as a function of tumor type. A post hoc analysis of the Hokusai VTE 

Cancer study that compared edoxaban with LMWH found a similar benefit-risk profile for lung, 

breast, hematological, and gynecological cancers 43. But that post hoc analysis, as well as the 

SELECT-D trial, did report an increased risk of MB for edoxaban (Hokusai VTE Cancer) and 

rivaroxaban (SELECT-D), respectively, for gastrointestinal cancers, suggesting different 

treatment effect on MB for this tumor type 45,76. A subgroup analysis of the CARVAGGIO trial 

compared apixaban with LMWH and found that the effects of apixaban were not different for 

gynecological, lung, genitourinary, and gastrointestinal cancer 41. A subgroup analysis of a recent 

observational study which evaluated the effectiveness and safety of anticoagulants including 

apixaban, LMWH and warfarin in patients with VTE and active cancer found consistent treatment 

effects on recurrent VTE and MB for patients with and without gastrointestinal cancer 46.  

Consistent with the previous publications, our current study found that the treatment effects of 

apixaban, LMWH and warfarin were mostly not significantly different between patients with VTE 

who had a specific tumor vs. patients without a specific tumor for most tumor types, including 

prostate, breast, lung, multiple myeloma, and pancreatic cancer.  

The findings from our study also suggest there may be tumor specific treatment effects for 

some of the medications and some of the tumor types. One example is the comparison of apixaban 

or warfarin with LMWH for patients with or without lung cancer. Our study shows that the effects 

of apixaban vs. LMWH and effects of warfarin vs. LMWH on recurrent VTE and MB were 

significantly different between patients with vs. without lung cancer. The treatment effects trended 

differently with lung cancer patients showing more favorable treatment effects of apixaban or 

warfarin (vs. LMWH) than those without lung cancer. However, these findings are for hypothesis 

generation and require additional studies to confirm this observation.  
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10.3.2. Brain Cancer 

When stratified by brain cancer status (brain cancer vs. other types of cancer), treatment 

effects of apixaban, LMWH and warfarin were generally consistent between patients with brain 

cancer and patients with other cancer and consistent with the overall population. The findings from 

this study add to a growing body of research demonstrating the efficacy/effectiveness and safety 

of DOACs such as apixaban in VTE patients with cancer 13,16,. By using four commercial and 

Medicare databases, this study included a larger starting sample size and allowed for opportunities 

to evaluate specific tumor types such as brain cancer.  

There has historically been a lack of evidence regarding the efficacy/effectiveness and 

safety of apixaban in VTE patients with brain cancer. For example, CARAVAGGIO, the largest 

randomized clinical trial that has examined the efficacy and safety of apixaban relative to 

dalteparin (LMWH) in VTE patients with cancer excluded individuals with brain cancer 16. The 

current study helps to address this evidence gap. When stratified by brain vs. other cancer, in 

general no significant interactions were observed between treatments (apixaban vs. LMWH, 

warfarin vs. LMWH, and warfarin vs. LMWH) and brain cancer status on the outcomes of 

recurrent VTE, MB, and CRNMB.  These findings suggest that the treatment effects of apixaban, 

LMWH, and warfarin in VTE patients with brain cancer were generally consistent with the 

treatment effects in those with other cancer types.  These data provide some initial evidence to 

inform the effectiveness and safety of apixaban in VTE patients with brain cancer. 

 

10.3.3. Prior Bleed and Renal Disease 

This real-world study of patients with VTE and with active cancer showed that those with prior 

bleed or renal disease were more likely to have comorbidities and had a higher incidence rate of 

MB and CRNM bleeding compared to those without prior bleed or without renal disease 

respectively. The treatment effects of apixaban, warfarin and LMWH were in general not 

significantly different between those with and without prior bleed or between those with or without 

renal disease. Apixaban consistently had numerically lower incidence of recurrent VTE, MB, and 

CRNM bleeding compared to LMWH and warfarin regardless of the prior bleed or renal disease 

status.  

Patients with cancer are at increased risk for VTE (either new or recurrent)78,79. Patients with 

cancer and VTE are also predisposed to bleeding events due to various cancer treatments or due 

to the cancer itself, which makes it challenging to treat these patients with anticoagulants 80. 

Compounding this problem is the history of bleeding in some of these patients, which can increase 

the risk of another major bleeding event81. Consistently our current study found that patients with 

prior bleed had much higher incidence rates of MB and CRNM bleeding compared to those without 

prior bleed regardless of the anticoagulant they received. Additionally, patients with a prior bleed 

tended to have a higher comorbidity index and higher prevalence of comorbidities, indicating 

potential challenges for anticoagulant therapy in this patient population. However, our study 

showed no significant interactions between the treatment (apixaban vs. LMWH, warfarin vs. 

LMWH and apixaban vs. warfarin) and prior bleed status on recurrent VTE, MB and CRNM 

bleeding, suggesting that the treatment effects of apixaban, LMWH and warfarin were not 

significantly different between patients with and without prior bleed. 
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Patients with cancer and VTE who also had renal disease is another highly vulnerable population. 

These patients have been shown to be at increased risk for mortality, recurrent VTE, and MB57. In 

this study, we also found that patients with renal disease had higher incidence of MB and CRNM 

bleeding vs. those without renal disease. Additionally, patients with renal disease were more likely 

to be aged 75 years or older, more likely to have VTE been diagnosed in the hospital and have a 

markedly higher comorbidity index than those without renal disease. While these patients need 

careful considerations when being prescribed an anticoagulant, there is a knowledge gap on 

optimal anticoagulant treatment for these patients82. In this study, we found that there was no 

significant interaction between the treatment (apixaban vs. LMWH, warfarin vs. LMWH and 

apixaban vs. warfarin) and renal disease status on recurrent VTE, MB, and CRNM bleeding. The 

lack of a significant interaction indicates the treatment effect of apixaban, LMWH and warfarin 

were not significantly different between patients with and without renal disease. Our results are 

consistent with the renal sub-analysis of the CARRIVAGIO trial which found no significant 

interaction between the treatment of apixaban vs. dalteparin and the presence of renal insufficiency 

(estimated glomerular filtration rate [eGFR] <60 or <50) on recurrent VTE or bleeding 53.  

 

 

11. OTHER INFORMATION  

Not Applicable 

12. CONCLUSIONS 

To the best of our knowledge, this is the largest observational study of apixaban comparing LMWH 

and warfarin among VTE patients with active cancer. When using 5 US claims databases (4 

commercial + Medicare), Apixaban was associated with lower risks of MB, CRNM bleeding, and 

recurrent VTE compared to LMWH and warfarin. Warfarin was associated with lower risks of 

MB, CRNM bleeding, and similar risk of recurrent VTE compared to LMWH patients. Analyses 

stratified by GI, brain, lung, pancreatic, breast, prostate cancer, renal disease and prior bleed 

showed generally consistent results across the subgroups. These results may be helpful for 

clinicians in evaluating different anticoagulation treatments for VTE patients with active cancer. 

Further research is needed to explore if there is a need for tumor specific anticoagulant treatment 

and to fully understand outcomes of anticoagulant treatment among subgroups of VTE cancer 

patients. 
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