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Incremental Health Care Burden of Bleeding Among Patients 
with Venous Thromboembolism in the United States

Alpesh Amin, MD; Amanda Bruno, PhD, MPH; Jeffrey Trocio, MPH; Jay Lin, PhD, MBA;  
and Melissa Lingohr-Smith, PhD

ABSTRACT

BACKGROUND: The health care and economic burden of venous thrombo-
embolism (VTE) has been evaluated in regard to acute VTE, VTE recurrence, 
and some VTE complications, such as postthrombotic syndrome, but the 
cost burden attributed to bleedings is not well understood.

OBJECTIVE: To evaluate health care resource utilization and costs associ-
ated with major bleeding (MB) and clinically relevant nonmajor bleeding 
(CRNMB) among a large U.S. commercially and Medicare-insured popula-
tion with VTE.

METHODS: Patients (≥ 18 years of age, continuously insured) with a diagno-
sis of VTE between January 1, 2008, and December 31, 2011, were identi-
fied from the Truven Health Analytics Commercial and Medicare MarketScan 
databases. Patients who did not have any bleedings during the study period 
were grouped into a no-bleedings cohort and a random date after VTE diag-
nosis was selected as the index date. VTE patients who experienced MB 
within 1 year of the initial VTE diagnosis were grouped into a MB cohort, and 
patients without MB but with CRNMB were grouped into a CRNMB cohort. 
Baseline patient demographics and clinical characteristics were determined 
for study cohorts. All-cause and bleeding-related health care resource utili-
zation and costs (inflation adjusted to 2013 level) during a 12-month follow-
up period after the index date of the initial bleeding event were measured 
and compared. Descriptive statistics were used to evaluate differences in 
demographics, clinical characteristics, and unadjusted health care resource 
utilization and costs of patient cohorts. Multivariable generalized linear 
models were used to evaluate incremental health care costs of bleedings 
after adjusting for key patient characteristics. 

RESULTS: Among the 112,885 patients identified with a VTE diagnosis, 14% 
(n = 15,897) had MB and 14% (n = 15,842) had CRNMB; 72% (n = 81,146) 
had neither of these events occur during the study period. The mean ages 
of the MB and CRNMB cohorts were both 63.6 years, while the mean age of 
the no-bleedings cohort was significantly lower at 59.6 years (P < 0.001). 
Mean Charlson Comorbidity Index scores were highest for the MB cohort 
(3.2), followed by those of the CRNMB cohort (2.5) and the no-bleedings 
cohort (1.6). The MB cohort had the greatest proportion of patients with 
an initial VTE event of pulmonary embolism only (23.5%), followed by that 
of the CRNMB cohort (20.2%), and the no-bleedings cohort (16.7%). For 
MB and CRNMB cohorts, the total mean bleeding-related inpatient and 
outpatient costs during the follow-up period were $49,779 (SE = $820) and 
$2,187 ($89), respectively. After adjustment for key patient characteristics, 
the estimated mean differences in total bleeding-related medical costs 
were $45,367 ($1,853) for patients with MB and $2,140 ($88) for patients 
with CRNMB versus patients with no bleedings.

CONCLUSIONS: Among patients with VTE diagnosis in the United States, 
approximately 28% have a bleeding event within 1 year of VTE diagnosis, 
and about half of these patients experience MB. Patients with MB have 
greatly elevated health care costs.
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RESEARCH

Venous thromboembolism (VTE), including deep vein 
thrombosis (DVT) and pulmonary embolism (PE), 
is the third most common cause of vascular disease-

related deaths and was estimated in 2011 to annually cost 
between $13.5 and $27.2 billion in the United States.1,2 VTE is 
considered a chronic disease as it has a high chance of recur-
ring, with observational cohort studies reporting cumulative 
recurrence incidences of 25% after 5 years and 30% after 10 
years.3,4 To prevent VTE recurrence, patients who experience 
an acute event are recommended treatment with anticoagula-
tion therapy; however, anticoagulation therapy increases the 
risk of bleedings.5 

Current American College of Chest Physicians (ACCP) 
Antithrombotic Therapy and Prevention of Thrombosis, 9th 
Edition, Evidence-Based Clinical Practice Guidelines recommend 
initial treatment for acute DVT or PE with parenteral low-
molecular weight heparin (LMWH) or anticoagulation with 

• Venous thromboembolism (VTE), including deep vein thrombo-
sis and pulmonary embolism, is the third most common cause of 
vascular disease-related deaths in the United States.

• To prevent VTE, recurrence patients who experience an acute 
event are recommended treatment with anticoagulation therapy; 
however, anticoagulation therapy increases the risk of bleedings. 

• The health care and economic burden of VTE has been evaluated 
in regard to acute VTE, VTE recurrence, and some VTE compli-
cations, such as postthrombotic syndrome, but that attributed to 
bleedings is not well understood.

What is already known about this subject

• The results of this retrospective database study of 112,885 
patients with VTE show that clinically relevant nonmajor bleed-
ing (CRNMB) and major bleeding (MB) are relatively frequent, 
with a combined annual rate of 28%.

• Based on this large retrospective database study, the average 
annual incremental bleeding-related medical costs of MB are 
$45,367, while those of CRNMB are much lower at $2,140.

• Major bleeding is associated with a substantial medical cost and 
its clinical impact is severe, and thus represents a significant bur-
den among VTE patients in the real-world setting.

What this study adds
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Since the ACCP guidelines were developed, 3 other new oral 

anticoagulants (NOACs) in addition to rivaroxaban have been 

approved by the U.S. Food and Drug Administration (FDA) 

for treatment of acute symptomatic VTE. These include dabi-

gatran, apixaban, and edoxaban. The 4 NOACs have all been 

shown to be noninferior to standard therapies for treatment of 

acute symptomatic VTE, and some are associated with reduced 

bleeding risk.7-13 Moreover, NOACs are easy to administer, have 

a rapid onset of action, and have predictable pharmacokinetics, 

eliminating the need for monitoring.6

rivaroxaban, and additional anticoagulation therapy (such as 
a vitamin K antagonist (VKA), LMWH, or rivaroxaban) for 3 
months or longer depending on bleeding risk and whether the 
event was provoked, unprovoked, or associated with active 
cancer.5 Anticoagulation therapy with the most commonly 
used VKA, warfarin, has limitations in that warfarin has 
variable pharmacokinetics and several drug-drug and drug-
food interactions, and requires frequent monitoring and dose 
adjustments.6 Additionally, LMWH is administered parenter-
ally, complicating its long-term use for many patients and 
increasing its cost of use.6 

MB CRNMB No Bleedings P Valuea

Total patient count 15,897 15,842 81,146
Age, years

Mean (SD) 63.6 (16.1) 63.6 (15.6) 59.6 (16.2) < 0.001
Age group, years, n (%) < 0.001

18-29 446 (2.8) 264 (1.7) 2,573 (3.2)
30-39 767 (4.8) 827 (5.2) 6,185 (7.6)
40-49 1,623 (10.2) 1,840 (11.6) 12,868 (15.9)
50-59 3,514 (22.1) 3,548 (22.4) 20,545 (25.3)
60-64 2,440 (15.4) 2,248 (14.2) 11,181 (13.8)
65-69 1,002 (6.3) 1,053 (6.7) 4,441 (5.5)
70-74 1,413 (8.9) 1,483 (9.4) 5,894 (7.3)
75-79 1,561 (9.8) 1,601 (10.1) 5,979 (7.4)
≥ 80 3,131 (19.7) 2,978 (18.8) 11,480 (14.2)

Gender 0.002
Male, n (%) 7,257 (45.7) 7,546 (47.6) 37,751 (46.5)
Female, n (%) 8,640 (54.4) 8,296 (52.4) 43,395 (53.5)

U.S. geographic region, n (%) < 0.001
Northeast 2,526 (15.9) 2,646 (16.7) 12,374 (15.3)
North central 4,975 (31.3) 4,857 (30.7) 25,034 (30.9)
South 5,326 (33.5) 5,453 (34.4) 28,815 (35.5)
West 3,044 (19.2) 2,859 (18.1) 14,761 (18.2)
Unknown 26 (0.2) 27 (0.2) 162 (0.2)

Charlson Comorbidity Index 
Mean (SD) 3.2 (2.8) 2.5  (2.6) 1.6 (2.1) <0.001

CCI group, n (%) < 0.001
0 2,326 (14.6) 3,728 (23.5) 31,717 (39.1)
1-2 5,649 (35.5) 6,011 (37.9) 30,173 (37.2)
3-4 4,065 (25.6) 3,416 (21.6) 11,943 (14.7)
≥ 5 3,857 (24.3) 2,687 (17.0) 7,313 (9.0)

Baseline VTE events, n (%) < 0.001
Deep vein thrombosis only 9,449 (59.4) 9,928 (62.7) 54,966 (67.7)
Deep vein thrombosis/pulmo-
nary embolism 

2,711 (17.1) 2,716 (17.1) 12,631 (15.6)

Pulmonary embolism only 3,737 (23.5) 3,198 (20.2) 13,549 (16.7)
Total all-cause health care resource payments (inpatient + outpatient + Rx)
Mean (SD) $70,448 ($121,811) $53,836 ($91,493) $40,873 ($72,902) < 0.001
aAnalysis of variance was used for the statistical comparison and was across all 3 cohorts. A critical value of 0.05 was used to determine statistical significance. 
CCI = Charlson Comorbidity Index; CRNMB = clinically relevant nonmajor bleeding; MB = major bleeding; Rx = prescription; SD = standard deviation; VTE = venous  
thromboembolism.

TABLE 1 Baseline Demographics and Clinical Characteristics of Venous Thromboembolism Patients with 
Major Bleeding, Clinically Relevant Nonmajor Bleeding, and No Bleedings
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In the NOAC versus standard therapy acute VTE clini-
cal trials—RE-COVER, RE-COVER II, EINSTEIN-DVT, 
EINSTEIN-PE, AMPLIFY—and the Hokusai-VTE trial, patient 
populations may differ from those in real-world settings, mak-
ing it difficult to understand the potential value of implement-
ing the NOACs and their impact on patient outcomes.7-13 The 
health care and economic burden of VTE has been evaluated 
in regard to acute VTE, VTE recurrence, and some VTE com-
plications, such as postthrombotic syndrome, but the cost 
burden attributed to bleedings has not been well examined.14,15 

Therefore, in this study we evaluated health care resource 
utilization and costs associated with major bleeding (MB) 
and clinically relevant nonmajor bleeding (CRNMB) among 
patients with VTE.

■■  Methods
This study was a retrospective cohort analysis that evaluated 
health care resource utilization and annual incremental costs 
(i.e., total payments) associated with bleedings among patients 
with VTE. 

Study Population
Patients (≥ 18 years of age) with a diagnosis of VTE (International 
Classification of Diseases, Ninth Revision, Clinical Modification 
[ICD-9-CM] codes 451.11, 451.19, 451.2x, 451.81, 451.83, 
451.84, 451.89, 451.9x, 453.2x, 453.40, 453.41, 453.42, 453.8x, 
453.82, 453.83, 453.84, 453.85, 453.86, 453.87, 453.88, 
453.89, and 453.9x for DVT, 415.1x for PE) were identified 
from the Truven Health Analytics Commercial and Medicare 

MarketScan databases between January 1, 2008, and December 
31, 2011. Encompassing > 50 million employees, spouses, and 
dependents located in all 10 U.S. census regions, the databases 
consist of health care claims data from approximately 100 
insurance companies, Blue Cross Blue Shield plans, and third-
party administrators. The claims data includes inpatient and 
outpatient information, laboratory data, and detailed hospital 
drug data, reflecting real-world treatment patterns and costs. 

The database facilitates longitudinal studies by providing 
integrated standardized data for patients spanning exten-
sive time periods. In compliance with the Health Insurance 
Portability and Accountability Act of 1996, the database con-
sists of fully deidentified data sets, with synthetic identifiers 
applied to patient-level and provider-level data to protect the 
identities of both the patients and data contributors.

VTE patients who experienced MB within 1 year of the 
initial VTE diagnosis were grouped into an MB cohort, and 
patients without MB but with CRNMB were grouped into 
a CRNMB cohort. ICD-9-CM codes were used to identify 
patients with MB and CRNMB events, as previously described 
by Deitelzweig et al.16 The first date of the corresponding MB 
or CRNMB diagnosis was used as the index date for MB or 
CRNMB patients. Patients who did not have any bleedings in 
the 1 year following the initial VTE diagnosis were grouped 
into a no-bleedings cohort, and a random date during the 1 
year after the initial VTE diagnosis was selected as the index 
date. All persons within the study cohorts were required to 
have continuous medical and prescription coverage during the 
12-month periods before (baseline period) and after (follow-up 
period) the index date.

Baseline Demographics and Clinical Characteristics
Demographics including age, gender, U.S. geographic region, 
and health plan type, and clinical characteristics including 
Charlson Comorbidity Index (CCI) score, initial VTE event 
type (i.e., DVT only, DVT and PE, PE only), and total all-cause 
resource (inpatient, outpatient, and pharmacy use) costs were 
measured for the study cohorts.

Outcome Measures
All-cause and bleeding-related health care resource utilization 
and payments during the 12-month follow-up period were 
measured and compared. The evaluated health care resources 
included the number of hospitalizations and hospital length 
of stay and the number of outpatient medical service claims, 
also grouped by number of office visits and number of emer-
gency department (ED) visits. The total health care costs and 
net payer cost (excluding patient copay and coinsurance) were 
measured for all evaluated health care resource uses. All costs 
were inflation-adjusted to 2013 cost levels using the Medical 
Care component of the Consumer Price Index.17

MB 
Mean (SD)

CRNMB 
Mean (SD)

Number of hospitalizations  1.14 (0.83)  0.03 (0.18)
Total length of stay (days)  10.7 (17.2)  0.2 (1.7)
Total hospital payments  $48,036 ($102,476)  $819 ($9,968)
Number of outpatient claims  5.89 (16.33)  6.75 (12.13)
Total outpatient payments  $1,744 ($7,088)  $1,368 ($4,756)

Number of office visit claims  0.94 (4.08)  2.15 (4.97)
Total office visit payments  $112 ($1,471)  $222 ($521)
Number of ED claims  0.18 (1.61)  0.41 (2.01)
Total ED payments  $47 ($415)  $102 ($535)

Total health care resource  
payments (inpatient + outpatient)

 $49,779 ($103,352)  $2,187 ($11,221)

Note: Analysis of variance was used for the statistical comparison. All P values 
were < 0.001 for the comparison of the 2 study cohorts. 
CRNMB = clinically relevant nonmajor bleeding; ED = emergency department; 
MB = major bleeding; SD = standard deviation.

TABLE 2 Bleed-Related Health Care Resource 
Utilization and Associated Costs of 
Venous Thromboembolism Patients 
with Major Bleeding and Clinically 
Relevant Nonmajor Bleeding During 
the 12-Month Follow-up Period
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Statistical Analyses
Descriptive statistics were used to evaluate differences in 
demographics, clinical characteristics, and unadjusted health 
care resource use and costs of patient cohorts. T-tests and 
chi-square tests were used to detect statistically significant dif-
ferences in continuous and categorical variables, respectively. 
Multivariable generalized linear models were used to evalu-
ate incremental health care payments after adjusting for key 
patient characteristics, which included age, gender, baseline 
VTE type, CCI score, U.S. geographic region, and baseline total 
all-cause resource payment. A critical value of 0.05 was used to 
determine statistical significance. All statistical analyses were 
carried out using SAS software package 9.3 (SAS Institute Inc., 
Cary, NC). 

■■  Results
Demographics and Clinical Characteristics
Among the 112,885 patients identified with a VTE diagnosis, 
14% (n = 15,897) had MB and 14% (n = 15,842) had CRNMB, 
and 72% (n = 81,146) had neither of these events occur during 
the 12-month follow-up period. All evaluated demographics 
and clinical characteristics are presented in Table 1. The mean 
ages of the MB and CRNMB cohorts were both 63.6 years, 
while the mean age of the no-bleedings cohort was significantly 
less at 59.6 years (P < 0.001). The most common types of health 

plans for all 3 study cohorts were preferred provider organi-
zations (46.7%-50.3%), comprehensive health plans (21.3%-
27.0%), and health maintenance organizations (10.4%-13.1%). 

Mean CCI scores were highest for the MB cohort (3.2), fol-
lowed by that of the CRNMB cohort (2.5) and the no-bleedings 
cohort (1.6). The MB cohort had the greatest proportion of 
patients with an initial VTE event of PE only (23.5%), followed 
by that of the CRNMB cohort (20.2%) and the no-bleedings 
cohort (16.7%). Baseline total costs for inpatient and outpatient 
care and pharmacy use for all causes were statistically different 
among the MB cohort ($70,448), the CRNMB cohort ($53,836), 
and the no-bleedings cohort ($40,873).

Unadjusted Health Care Resource Utilization and  
Associated Costs of VTE Patients
The mean numbers of bleeding-related hospitalizations (1.14 
vs. 0.03, P < 0.001) and hospital length of stay (10.7 vs. 0.2 
days, P < 0.001) were significantly greater for the MB cohort 
in comparison to the CRNMB cohort during the follow-up 
period (Table 2). The mean annual total cost of bleeding-
related hospitalizations was $48,036, while that for CRNMB 
was $819 (Table 2, Figure 1). Mean annual total costs for 
bleeding-related outpatient medical service claims were $1,744 
for the MB cohort and $1,368 for the CRNMB cohort (Table 2,  
Figure 1). The mean number of bleeding-related outpatient 

MB Cohort CRNMB Cohort

0

10,000

20,000

30,000

40,000

50,000

To
ta

l P
ay

m
en

t (
$)

Inpatient Claims Outpatient Medical Claims Total Medical Claims

48,036

1,744

49,779

819 1,368 2,187

P < 0.001

P < 0.001

P < 0.001

CRNMB = clinically relevant nonmajor bleeding; MB = major bleeding.

FIGURE 1 Unadjusted Bleeding-Related Health Care Costs for Venous Thromboembolism 
Patients with Major Bleeding and Clinically Relevant Nonmajor Bleeding



www.amcp.org Vol. 21, No. 10 October 2015 JMCP Journal of Managed Care & Specialty Pharmacy 969

Incremental Health Care Burden of Bleeding Among Patients with Venous Thromboembolism in the United States

medical service claims was less for the MB cohort than for the 
CRNMB cohort (5.89 vs. 6.75, P < 0.001). The combined mean 
total bleeding-related inpatient and outpatient medical service 
claim costs were $49,779 for the MB cohort and $2,187 for the 
CRNMB cohort (Table 2, Figure 1).

For patients in the MB cohort, bleeding-related health care 
resource utilization cost accounted for 47% of the total all-cause 
inpatient and outpatient medical service costs, which were 
$105,534 (Table 3). For the CRNMB cohort, the mean total all-
cause inpatient and outpatient medical service costs were much 
lower in comparison to the MB cohort at $33,633 (Table 3).

Adjusted Health Care Resource Utilization and  
Associated Costs of VTE Patients
After adjustment for key patient characteristics, the estimated 
mean differences of the patients with bleeds versus patients in 
the no-bleedings cohort in total annual inpatient, outpatient 
medical services, and pharmacy costs were $73,862 (standard 
error [SE] = $1,332; 95% confidence interval [CI]=$71,297-
$76,519) for patients with MB and $12,138 (SE = $251; 95% 
CI = $11,655-$12,641) for patients with CRNMB (Figure 2). 
The estimated mean differences of the patients with bleed-
ings versus patients in the no-bleedings cohort in total 
annual inpatient and outpatient medical services were $72,813 
(SE = $1,421; 95% CI = $70,080-$75,652) for patients with 
MB and $11,437 (SE = $253; 95% CI = $10,952-$11,943) for 
patients with CRNMB (Figure 2). The estimated mean dif-
ferences of the patients with bleedings versus patients in 
the no-bleedings cohort in total bleeding-related annual 
inpatient and outpatient medical service costs were $45,367 
(SE = $1,853; 95% CI = $41,876-$49,149) for patients with MB 
and $2,140 (SE = $88; 95% CI = $1,974-$2,320) for patients 
with CRNMB (Figure 2). At the adjusted level, bleeding-related 
costs accounted for 62% and 19% of total all-cause inpatient 

and outpatient medical service costs for the MB and CRNMB 
cohorts, respectively.

■■  Discussion
The results of this retrospective database study of 112,885 
patients with VTE show that CRNMB and MB are relatively 
frequent with a combined annual rate of 28%, and individual 
rates of 14% for both. The rates of CRNMB and MB in the 
real-world setting are higher than the < 2% for MB and 4%-9% 
for CRNMB reported in closely controlled clinical trials.7-13,18 
However, a previous study conducted in the community set-
ting of Worcester, Massachusetts, reported a MB rate of 12%-
13% per year and a cumulative incidence of approximately 
8% in the month following the initial diagnosis of VTE.19 The 
much higher rate of MB found in real-world settings may be 
attributed to many factors, including VTE patients being of 
greater age and having more comorbidity than that observed 
for patients participating in clinical trials.19 In our study, the 
mean age of both the MB and CRNMB cohorts was 63.6 years, 
and approximately 20% of either cohort was > 80 years. The 
mean age of the cohort with no bleedings was 59.6 years and 
more similar to that observed for patients in the NOAC versus 
standard therapy acute VTE clinical trials.7-13 Comorbidity as 
measured by the CCI was highest for the MB cohort and low-
est for the cohort with no bleedings. Also the MB cohort had 
the largest proportion of patients who experienced a PE. These 
descriptive data of our study cohorts are in line with previously 
identified risk factors of bleedings.5,6 

We found that the mean annual total medical costs of MB 
were $45,367 after adjusting for differences in key patient char-
acteristics, and that these costs represented 62% of the annual 
costs of inpatient and outpatient medical care for all causes. 
The adjusted mean annual medical costs of CRNMB were much 
lower at $2,140. Another study in which the costs of bleedings 

MB 
Mean (SD)

CRNMB 
Mean (SD)

No Bleedings 
Mean (SD)

Number of hospitalizations  1.88 (1.79)  0.48 (0.97)  0.26 (0.68)
Total length of stay (days)  16.3 (26.7)  2.7 (9.0)  1.3 (5.8)
Total hospital payments  $68,997 ($137,004)  $10,399 ($37,497)  $5,296 ($23,959)
Number of outpatient claims  184.20 (186.85)  130.82 (132.30)  73.63 (93.19)
Total outpatient payments  $36,537 ($61,175)  $23,233 ($48,075)  $11,562 ($31,540)

Number of office visit claims  57.60 (76.24)  52.79 (59.41)  33.75 (44.01)
Total office visit payments  $6,720 ($17,294)  $5,593 ($13,778)  $3,142 ($8,905)
Number of ED claims  3.59 (14.05)  3.05 (10.05)  1.40 (5.92)
Total ED payments  $809 ($3,299)  $709 ($2,553)  $331 ($1,568)

Total medical resource payments (inpatient + outpatient)  $105,534 ($161,224)  $33,633 ($68,267)  $16,858 ($43,920)

Note: Analysis of variance was used for the statistical comparison. All P values were < 0.001 for the comparison of the 3 study cohorts. 
CRNMB = clinically relevant nonmajor bleeding; ED = emergency department; MB = major bleeding; SD = standard deviation. 

TABLE 3 All-Cause Health Care Resource Utilization and Associated Costs of Venous Thromboembolism 
Patients with Major Bleeding, Clinically Relevant Nonmajor Bleeding, and No Bleedings During 
the 12-Month Follow-up Period
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range between 21.5% and 29.1%.3,23 Health care providers of 
VTE patients must assess the risk-benefit ratio of anticoagula-
tion therapy and strike a balance between prevention of VTE 
recurrence and bleeding complications.24 This is difficult, as 
some of the risk factors for VTE recurrence, such as greater 
age and comorbidity, are also risk factors for MB. Increasing 
the pharmacological armamentarium for the treatment of 
VTE may assist in the decision-making process of choosing 
the anticoagulant treatment with the best benefit-risk profile 
for a particular patient. The NOACs that demonstrate efficacy 
in reducing VTE recurrence risk similar to that of standard 
therapies but that are associated with a lower risk of bleeding 
will likely be valuable pharmacological tools to improve the 
outcomes of patients with VTE.

Limitations
How well rates of MB and CRNMB identified in this retrospec-
tive database analysis compare with such events identified 
from the clinical trials may warrant further evaluation. Claims 
in the MarketScan databases are subject to coding errors, 
coding for the purpose of rule-out rather than actual disease, 
and undercoding, either by the health care provider or due to 
limitations imposed by the database. The analysis only evalu-
ated direct medical costs, and the long-term burden of clinical 
events, indirect costs, and quality of life were not taken into 
consideration. The observational design was susceptible to 
various biases, such as information or classification bias (e.g., 

were evaluated among patients with acute symptomatic VTE was 
conducted by Bullano et al. on a U.S. managed care population 
of 2,147 VTE patients identified between 1998 and 2000.20 In 
this study, bleedings were grouped together and included minor 
bleedings. Bullano et al. reported a frequency of 7.9% for bleed-
ings that required hospitalization, which had an average cost of 
$15,339 per event.20 The cost per MB event did not include the 
cost of any other readmissions or other incremental costs due to 
bleeding as a complication (i.e., secondary diagnosis). Thus, this 
reported cost may underestimate the total costs to payers related 
to bleeding. A study conducted on 119,764 patients with atrial 
fibrillation reported an event rate of 7.6% for MB and that the 
average annual cost of a patient with a MB event was $29,965 
in 2006 dollars.21 In another retrospective database analysis 
of 48,260 patients with atrial fibrillation, Deitelzweig et al. 
reported a higher rate of 10.4% for MB.16 

Although real-world analyses of bleeding event rates differ 
to some extent, it is noteworthy that they are all considerably 
higher than those reported in clinical trials.7-13,16,18 Not only is 
the cost of an MB event substantial, but also the clinical impact 
is severe, as case fatality rates among VTE patients have been 
reported as high as 33% within the first 30 days after an MB 
event.22 The high prevalence and high cost of MB show that it 
is a significant burden among VTE patients and there is a need 
to define better therapies to manage VTE patients in aspects of 
both VTE recurrence risk and bleeding risk. 

In real-world settings, 5-year VTE recurrence incidences 
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identification of false-positive VTE events). The MarketScan 
databases are based on large convenience samples and as the 
populations are not random, they may contain biases or fail to 
generalize well to other populations. 

■■  Conclusions
Among patients with a VTE diagnosis in the United States, 
approximately 28% have a bleeding event within 1 year of the 
VTE event, and about half of these patients experience MB. 
MB is associated with a substantial medical cost and its clini-
cal impact is severe, and thus it represents a significant burden 
among VTE patients in the real-world setting.
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