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ABSTRACT

Objectives: Warfarin anticoagulation significantly decreases 
ischemic stroke risk among patients with atrial fibrillation (AF) over 
long-term use, but is often associated with discontinuations due to 
various reasons. The aim of this study was to determine economic 
effects of warfarin discontinuation in patients with nonvalvular AF 
(NVAF). 

Study Design: A retrospective cohort analysis.

Methods: Adult patients (aged ≥18 years) with NVAF to whom 
warfarin was prescribed in MarketScan Databases (January 1, 
2008-June 30, 2012) were analyzed. Warfarin discontinuation 
was defined as a gap of  ≥45 days in warfarin prescriptions within 
1 year after warfarin initiation. Patients with discontinuation were 
matched 1:1 to persistent patients based on a propensity score 
method. Matched patients were followed for 1 year after warfarin 
discontinuation. Negative binomial regression and generalized 
linear model were conducted to compare healthcare utilization and 
costs between discontinuation and persistent groups. 

Results: A total of 27,000 patients were included. The discontinu-
ation group was more likely than the persistent group to be hospi-
talized (mean annualized number of hospitalizations = 0.51 [SD = 
1.34] vs 0.37 [0.78]) and to visit emergency departments (EDs) 
(mean annualized number of visits = 1.14 [2.44] vs 1.01 [1.95]). 
The discontinuation group also had greater annualized hospitaliza-
tion costs ($10,216.95 [56,102.23] vs $6834.79 [38,222.68]), 
ED costs ($296.40 [1149.75] vs $259.96 [883.59]), and total 
healthcare costs ($26,990.48 [69,585.79] vs $21,472.50 
[46,512.08]) (P <.0001 for all comparisons). These comparisons 
were similar after adjusting for patient characteristics.

Conclusions: Warfarin discontinuation is associated with increased 
healthcare utilization and costs in patients with NVAF. Due to limit-
ed healthcare resources, decision makers may need to understand 
the reasons behind nonpersistence and consider alternative/new 
anticoagulants.
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A trial fibrillation (AF) is one of the most common 
cardiac rhythm disorders, affecting an estimated 5.2 
million adults in the United States.1 The number of 

patients with AF is expected to increase to greater than 12 
million by 2030.1 AF is a serious risk factor for thromboem-
bolism and mortality.2-4 To determine the economic impact 
of AF, Coyne et al analyzed three federal US databases and 
calculated total annual healthcare costs for treating AF.5 They 
found annual direct costs for treating AF were $6.65 billion 
in 2005 dollars, 73% of which was hospitalization costs, 23% 
outpatient treatment costs, and 4% prescription drug costs.5 
A more recent study estimated that patients with AF incurred 
total incremental medical costs of $8705 per patient on an 
annual basis and that the overall incremental medical costs 
of AF were $26 billion annually.6 

Previous studies have further examined the disease burden of 
AF and its related clinical events such as stroke and bleeding.7-11 
For example, Wu et al assessed the direct and indirect costs as-
sociated with AF in a privately insured population and found that 
excess annual direct costs of AF were $12,349 per capita in 2002 
dollars.7 Likewise, Lee et al estimated the treatment costs of AF in 
a Medicare population using a 5% random sample of Medicare 
beneficiaries, and they found that incremental annual treatment 
costs were $14,199 per capita in 2004 dollars.9 Given the high 
treatment costs associated with AF, as demonstrated by the afore-
mentioned studies, disruption of treatment efforts and the result-
ing negative consequences for patient health threaten to further 
increase the disease burden imposed by AF.

Anticoagulants such as warfarin are associated with marked 
reductions in the risk of thromboembolic events, particularly 
ischemic stroke, in patients with AF.12-16 Yet, despite its proven 
clinical efficacy, warfarin treatment may be discontinued for 
a variety of reasons, including lack of compliance, bleeding, 
and achieving stable cardiac rhythm.17-19 The rate of warfarin 
interruption/discontinuation was estimated to be more than 
45% within 1 year after warfarin initiation, and it is associated 
with an increased risk of stroke.17-19 Casciano et al assessed the 
economic burden of warfarin non-adherence/underutilization 
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among patients with nonvalvular AF (NVAF) in a commer-
cially insured population.20 Healthcare resource utilization 
and costs during the 18 months after AF diagnosis were 
compared between patients with the proportion of days 
covered (PDC) by warfarin >0.8 (high) and ≤0.8 (low) ver-
sus patients with no warfarin exposure. They found that 
patients receiving warfarin were 27% less likely to incur 
hospitalizations and 16% less likely to incur emergency 
department (ED) visits than patients who did not receive 
warfarin.20 Both low and high PDC were associated with 
lower all-cause inpatient costs compared with no warfarin 
exposure.20 However, this study did not examine the eco-
nomic impact of warfarin discontinuation, a critical gap in 
the existing knowledge base. 

The current study is among the first evaluations of the 
economic outcomes of warfarin discontinuation in patients 
with NVAF. The objective of the study was to determine the 
effects of warfarin discontinuation on utilization and costs 
of physician visits, hospitalizations, and ED visits, as well 
as total healthcare costs in patients with NVAF. This may 
assist clinicians and formulary/decision makers in raising 
awareness of the importance of warfarin persistence and in 
developing effective educational strategies to improve out-
comes of anticoagulant therapy in this patient population.

METHODS
This study used Truven Health MarketScan Commercial 

Claims and Encounters, and Medicare Supplemental and 
Coordination of Benefits Databases (MarketScan, licensed 
by Truven Health Analytics) between January 1, 2008, and 
June 30, 2012. MarketScan is compliant with the Health 
Insurance Portability and Accountability Act and provides 
access to medical and prescription drug claims for individ-
uals who have an employer-sponsored health insurance 
plan in the United States.21 This study was approved by the 
Institutional Review Board of the University of Tennessee 

Health Science Center.
A retrospective, cohort-matched design was used 

to compare NVAF enrollees who discontinued war-
farin therapy with those who were persistent with 
this medication. The study cohorts were selected 
using the following criteria (Figure): 

• Patients were required to have at least two claims 
with primary or secondary diagnosis of AF, defined 
using International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9-CM) 
code 427.31, separated by ≥30 days and ≤12 months 
and at least 1 outpatient claim from January 1, 2008, 
to June 30, 2011.20 

• In the same period, patients filled at least 1 prescription 
for warfarin. Warfarin prescription was determined by 
either generic or brand name (generic name: warfarin 
sodium, warfarin potassium; brand names: Coumadin, 
Jantoven, Marevan, Lawarin, Waran, Athrombin-K, 
Warfant). The names of medications that patients filled 
were identified by linking outpatient pharmaceutical 
claims to the Red Book using National Drug Codes.22 

• Patients had no record of use of warfarin or Interna-
tional Normalized Ratio (INR) monitoring (defined 
using Current Procedural Terminology codes 99363, 
99364, 3555F, 85610, G0248, G0249, G0250) in the 6 
months prior to warfarin initiation.20,23,24 

• AF diagnosis had to occur within 30 days of warfarin ini-
tiation to cover delayed entry of diagnosis codes, maxi-
mize the probability that patients were newly diagnosed 
AF patients, and maximize the likelihood that study sub-
jects were receiving warfarin for stroke prevention.11 

• Patients had continuous enrollment in prescription 
drug plans from 6 months prior to and at least 2 years 
after warfarin initiation.25 

• Patients were aged 18 years or older as of warfarin ini-
tiation date. 

• Patients with mitral or aortic valvular repair or replace-
ment (ICD-9-CM codes: 394.0, 394.2, 396.0, 396.1, 396.8, 
v43.3, v42.2, 35.10-35.14, 35.20-35.28), transient periop-
erative AF (ICD-9-CM codes: 36.10-36.19, 37.10-37.12, 
37.31-37.33, 37.40, 35.00-35.04, 35.31-35.39, 35.41-35.42, 
35.50-35.56, 35.60-35.63, 35.70-35.73), or hyperthyroid-
ism (ICD-9-CM codes: 242.0-242.9) were excluded. 

Patients were followed for up to 1 year after warfarin 
initiation for determination of persistence and discontinu-
ation status. Warfarin persistence (WP) was defined as 
warfarin therapy without a gap of ≥45 days between the 
end date of the former prescription and the start date of 

P R A C T I C A L  I M P L I C A T I O N S

This study is among the first evaluations of the economic outcomes of warfarin 
discontinuation in patients with nonvalvular atrial fibrillation (NVAF). It found 
that warfarin discontinuation is associated with increased healthcare utiliza-
tion and costs among patients with NVAF.

n	 The discontinuation group was more likely than the persistent group to be 
hospitalized and to visit emergency rooms.

n	 The discontinuation group also had greater annualized hospitalization 
costs, emergency room costs, and total healthcare costs.

n	 Novel oral anticoagulants with less discontinuation compared with warfarin 
may be a good alternative to improve health outcomes.



www.ajpb.com  Vol. 8, No. 4 • The American Journal of Pharmacy Benefits  143

Economic Outcomes of Warfarin Discontinuation

the current prescription, or with INR monitoring at least 
every 42 days.25,26 Warfarin discontinuation (WD) was de-
fined as a gap in warfarin therapy of ≥45 days between 
the end date of the former prescription and the start date 
of the current prescription, and without INR monitoring at 
least every 42 days.

A propensity score method was used to match WD pa-
tients 1:1 to WP patients to create cohorts with balanced 
patient characteristics. In this propensity score method, a 
logistic regression was used to predict the probability of 
discontinuation for each patient as their propensity score. 
The variables used in the logistic regression included: 
age, gender, warfarin initiation year, CHADS

2
 (which is 

an acronym and clinical prediction score for stroke risk 
representing such predictors as Congestive heart failure, 
Hypertension, Age, Diabetes mellitus, and Stroke) score, 
geographic region, type of health insurance plan, bleed-
ing in the 6 months prior to warfarin initiation, hospital or 
ED visits in the 6 months prior to warfarin initiation, and 
Charlson Comorbidity Index (CCI) score calculated in the 
6 months prior to warfarin initiation. 

Following the propensity score calculations, matched 
patients were subsequently followed for up to 1 year to 
determine the association between warfarin discontinua-
tion and study outcomes. Patient follow-up started from 
the date of discontinuation for WD patients and after the 
same duration of warfarin therapy for the matched WP pa-
tients. The matched date was defined as the index date of 
the study. Patients were followed for up to 1 year starting 
from the index date. Follow-up ended when study out-
comes were detected, a WD patient restarted warfarin, or 
a WP patient discontinued warfarin. 

Outcomes
Study outcomes included healthcare resource utiliza-

tion (physician visits, hospitalizations, and ED visits) and 
costs. Each type of event was defined as a count variable 
for the utilizations or a quantitative variable for costs. 
Patients’ utilization and costs of physician visits were ob-
tained and summarized from outpatient claims by specify-
ing codes on place of service, procedure group, and first 
procedure code. Utilization and costs of hospitalizations 
were obtained and summarized from inpatient admission 
records. Utilization and costs of ED visits were obtained 
and summarized from outpatient claims by specifying 
codes on place of service, provider type, service type, 
procedure group, and revenue code. All cost categories 
were reported from the total gross cost perspective. Utili-
zation and costs were annualized and costs were inflation 
adjusted to reflect 2013 US dollar market value by using 
Consumer Price Index of medical care.27

 
Statistical Analysis

To determine the association between warfarin discon-
tinuation and healthcare utilization and costs, indepen-
dent samples t tests and a test of equality of variances were 
conducted to compare the WD group with the WP group. 
Negative binomial regression was conducted to compare 
healthcare utilization between WD and WP patients. Gen-
eralized linear model with log link and Gamma distribu-
tion was conducted to compare healthcare costs across 
groups. Ratios (for example, incidence rate ratios [IRRs]) 
greater than one estimated from these models would 

Figure. Selection of Study Sample 

All patients with pharmacy claims in MarketScan database  
from January 1, 2008, to June 30, 2012 

 [n = 1,443,282] 

Patients with atrial fibrillation (AF) (inclusion criterion 1)
[n = 822,403]

Patients who filled prescription for warfarin between July 1, 2008,  
and June 30, 2011 (inclusion criterion 2)

[n = 490,517]

Patients had no record of use of warfarin [238,374]
or monitoring of International Normalized Ratio in the prior 6 months  

(inclusion criterion 3)
[n = 187,766]

AF diagnosis had to occur within 30 days of warfarin initiation
 (inclusion criterion 4)

[n = 131,035]

Patients who had continuous enrollment in prescription drug plans 
from 6 months prior to warfarin use to at least 24 months after warfarin 

initiation  (inclusion criterion 5)
[n = 32,649]

Patients were aged 18 years or older (inclusion criterion 6)
[n = 32,647]

Exclude patients with mitral or aortic valvular repair  
or replacement, transient perioperative atrial fibrillation,  

or hyperthyroidism (exclusion criterion)
[n = 30,971]

Individuals were matched based on discontinuation and persistence 
status using propensity score 

[n = 27,000]
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suggest positive association between warfarin discontinu-
ation and healthcare utilization and costs. To determine 
the association between warfarin discontinuation and 
healthcare utilization and costs, prior utilization of servic-
es or healthcare costs incurred during the baseline period 
was added to the following baseline variables as a marker 
for baseline aggregate disease burden experienced by 
patients: age (<65 or ≥65 years), gender, US geographic 
region (Northeast, North Central, South, and West), type 
of health insurance plan (comprehensive plans, preferred 
provider organizations [PPOs], health maintenance orga-
nizations, and other plans). For example, when analyzing 
the relationship between warfarin discontinuation and 
costs of hospitalization, the costs of hospitalization within 
the 6 months prior to warfarin initiation was added as 
an independent variable in the regression model. Addi-
tionally, some patient characteristics were included and 
determined for the 6 months prior to warfarin initiation: 
a diagnosis of congestive heart failure, hypertension, dia-
betes mellitus, stroke or transient ischemic attack (TIA), 
bleeding or anemia, and CCI score. All analyses were 
conducted using SAS 9.3 (SAS Institute Inc, Cary, North 
Carolina) and Stata 12 (Stata Corporation, College Station, 
Texas). Statistical significance was set a priori at .05.

RESULTS
A total of 27,000 patients were included in the final 

analysis after matching (Figure). Average age was 71.87 
years (SD = 11.09), mean CHADS

2
 score was 1.64 (1.18), 

and mean CCI score was 1.61 (1.80) (Table 1). As detailed 
in Table 1, 58.45% of patients were male, 42.17% had 
PPO insurance, and the rates of patients diagnosed with 
congestive heart failure, hypertension, diabetes mellitus, 
history of stroke or TIA, hemorrhagic stroke, anemia, and 
bleeding within the 6 months prior to warfarin initiation 
were 22.54%, 52.91%, 22.94%, 9.50%, 0.32%, 13.02%, and 
10.53%, respectively. Almost 60% of patients were either 
hospitalized or had ED visits (Table 1). 

Differences in average annualized healthcare utilization 
and costs per patient between the two groups are summa-
rized in Table 2. WD patients compared with WP patients 
were more likely to be hospitalized (annualized mean 
number of hospitalizations = 0.51 [1.34] vs 0.37 [0.78], re-
spectively; P <.0001) and to have ED visits (1.14 [2.44] vs 
1.01 [1.95], respectively; P <.0001). The WD group com-
pared with the WP group had fewer physician visits (12.94 
[9.50] vs 15.27 [9.61], respectively; P <.0001). The WD 
group compared with the WP group had significantly high-
er mean costs of hospitalization ($10,216.95 [56,102.23] vs 
$6834.79 [38,222.68], respectively; P <.0001), costs of ED 

visits ($296.40 [1149.75] vs $259.96 [883.59], respectively; P 
<.0001), and total healthcare costs ($26,990.48 [69,585.79] 
vs $21,472.50 [46,512.08], respectively; P <.0001). Ad-
ditionally, the average total healthcare costs of the WD 
group were 25.7% higher than the WP group. The WD 
group compared with the WP group had significantly 
lower mean cost of physician visits ($1232.17 [1547.09] vs 
$1302.23 [1379.14], respectively; P <.0001). Hospitalization 
costs accounted for 35.19% of total healthcare costs. 

After adjusting for baseline characteristics, the compari-
son between the two groups on adjusted healthcare utiliza-
tion and costs remained the same as the unadjusted results 
(Table 2 and Table 3). For example, the average number of 
hospitalizations was 0.48 for the WD group and 0.35 for the 
WP group (Table 2), so the WD group was 35% more likely 
to have an increase of 1 hospitalization compared with the 
WP group (IRR: 1.35; 95% CI, 1.28-1.43; Table 3). Adjusted 
mean annualized hospitalization costs were $8826.62 for the 
WD group and $6077.59 for the WP group (Table 2), so the 
WD group incurred 45% higher costs than the WP group 
(ratio : 1.45; 95% CI, 1.30-1.62; Table 3). The WD group was 
10% more likely to have an increase of 1 ED visit compared 
with the WP group (IRR: 1.10; 95% CI, 1.04-1.16; Table 3) 
than the WP group, and incurred 12% higher costs in ED 
visits (ratio: 1.12; 95% CI, 1.02-1.22; Table 3). Additionally, 
the WD group had 21% higher average total healthcare costs 
(adjusted mean costs: $24,279.46; ratio: 1.21; 95% CI, 1.16-
1.28) compared with the WP group (adjusted mean costs: 
$19,989.33; P <.0001). However, the WD group had 18% 
lower rates of physician visits (IRR: 0.82; 95% CI, 0.81-0.83) 
and 8% lower costs of physician visits (cost ratio: 0.92; 95% 
CI, 0.90-0.94) compared with the WP group (P <.0001). 

DISCUSSION
Although interruptions in warfarin treatment are consis-

tently associated with adverse outcomes, limited informa-
tion was available in the literature on the economic impact 
of warfarin discontinuation prior to this study.20,25,28 Thus, 
the current study represents one of the first published 
works to examine the economic outcomes of warfarin 
discontinuation in patients with NVAF, including utiliza-
tion and costs of physician visits, hospitalizations, and ED 
visits, as well as total healthcare costs. Our results indicate 
warfarin discontinuation was associated with higher total 
healthcare costs and higher hospital and ED utilizations/
costs compared with warfarin persistence. These findings 
are unsurprising given the effects of warfarin discontinua-
tion on health outcomes among patients with NVAF.

Previous studies have found that warfarin discontinua-
tion is associated with increased risk of ischemic stroke. For 
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example, a study by Ewen et al found that patients with 1, 
2, or more warfarin interruptions (defined as prescription 
gaps over 45 days) had higher stroke incidence than those 
without warfarin interruption (P = .01).25 Two or more war-
farin interruptions were associated with an increased risk of 
stroke (relative risk: 2.29; 95% CI, 1.29-4.07) after adjusting 
for patient characteristics.25 Deitelzweig et al also found that 
stroke risk was higher with warfarin discontinuation than 

during continuous warfarin therapy (hazard ratio: 1.60; 95% 
CI, 1.35-1.90; P <.001).28 Therefore, it can be logically in-
ferred that due to warfarin discontinuation, patients expe-
rience increased negative health outcomes such as stroke, 
which results in a greater number of hospitalizations and ED 
visits, and, in turn, increases healthcare costs. 

Our results also show that the WD group had fewer physi-
cian visits and lower costs related to physician visits compared 

Table 1. Patient Characteristics for Matched Cohorts

Patient Characteristics
N

All Patients Discontinuation Patients Persistent Patients

P Valuea% N % N %

Total (N) 27,000 100.00 13,500 50.00 13,500 50. 00 1.00

Age, years (Mean ± SD) 71.87 ± 11.09 71.97 ± 11.08 71.78 ± 11.11 0.16

Age
<65 7366 27.28 3657 27.09 3709 27.47

0.45
≥65 19,634 72.72 9843 72.91 9791 72.53

Gender
Male 15,782 58.45 7891 58.45 7891 58.45

1.00
Female 11,218 41.55 5609 41.55 5609 41.55

Geographic region 

Northeast 3822 14.16 1869 13.84 1953 14.47

0.22
North Central 9044 33.50 4573 33.87 4471 33.12

South 9029 33.44 4554 33.74 4475 33.15

West 5105 18.91 2504 18.55 2601 19.27

Health insurance plans

Comprehensive 10,592 39.23 5310 39.33 5282 39.13

0.17
PPO 11,387 42.17 5743 42.54 5644 41.81

HMO 2993 11.09 1475 10.93 1518 11.24

Other 2028 7.51 972 7.20 1056 7.82

CHADS2
 (Mean ± SD) 1.64 ± 1.18 1.63 ± 1.17 1.66 ± 1.19 0.16

CHADS2 score

0 4361 16.15 2184 16.18 2177 16.13

0.22

1 8932 33.08 4501 33.34 4431 32.82

2 8183 30.31 4092 30.31 4091 30.31

3 3605 13.35 1813 13.43 1792 13.27

4-6 1919 7.11 910 6.74 1009 7.47

History of comorbidities 

Congestive heart failure 6086 22.54 3148 23.32 2938 21.76  <.01

Hypertension 14,287 52.91 7154 52.99 7133 52.84 0.80

Diabetes mellitus 6195 22.94 3094 22.92 3101 22.97 0.92

Stroke or TIA 2565 9.50 1121 8.30 1444 10.70  <.01

Hemorrhagic stroke 87 0.32 21 0.16 66 0.49  <.01

Anemia 3515 13.02 1858 13.76 1657 12.27  <.01

Bleeding 2843 10.53 1422 10.53 1421 10.53 0.98

CCI (Mean ± SD) 1.61 ± 1.80 1.60 ± 1.78 1.62 ± 1.81 0.40

      CCI = 0 9070 33.59 4541 33.64 4529 33.55

0.44

      CCI = 1 7047 26.10 3505 25.96 3542 26.24

      CCI = 2-3 7156 26.50 3626 26.86 3530 26.15

      CCI = 4-6 3147 11.66 1554 11.51 1593 11.80

      CCI >6 580 2.15 274 2.03 306 2.27

Hospitalization or ED visits 16,148 59.81 8098 59.99 8050 59.63 0.55
aOne P value was reported for each categorical variable.
CCI indicates Charlson Comorbidity Index score; ED, emergency department; HMO, health maintenance organization; PPO, preferred provider organization; TIA, transient ischemic attack. 
CHADS2 is an acronym and clinical prediction score for stroke risk representing such predictors as Congestive heart failure, Hypertension, Age, Diabetes mellitus, and Stroke.
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with the WP group. We speculate that this is directly related 
to warfarin discontinuation. For example, patients who have 
discontinued warfarin require fewer follow-up visits with 
physicians for monitoring (eg, INR) than those who remain 
on warfarin, and hence have lower costs associated with 
physician visits. Although seemingly counterintuitive, higher 
number of physician visits and higher physician visit costs are 
likely positive indicators that a patient is remaining persistent 
with warfarin. Such persistence, in turn, may result in lower 
hospital, ED, and total healthcare utilizations and costs.

This study’s findings can be compared with previously 
mentioned studies that examined the disease burden of 
AF. In a study by Wu et al among the privately insured 
population, the annual direct healthcare costs of AF were 
$12,349 per capita in 2002 dollars ($18,297 in 2013 dol-
lars).7 Lee et al found that treatment costs of AF among the 
Medicare population was $14,199 in 2004 dollars ($19,376 
in 2013 dollars).9 The present study found that costs of 
treating NVAF for WD patients versus WP patients were 
$26,990 and $21,473, respectively. As the estimates in this 
study were similar to those found by Wu et al and Lee et al 
(although neither of these studies considered the effects of 
warfarin discontinuation), these comparisons testify to the 
reliability of the findings from the current study. 

Limitations
While having made interesting and important find-

ings utilizing a large, geographically diverse sample with 
substantive generalizability, this study has limitations 
mainly due to the use of a claims database. First, claims 
databases are not constructed for research purposes, so 
the inherent limitations include the unavailability of im-
portant clinical factors including INR measures, other test 
results, use of over-the-counter medications such as aspi-
rin, or other important clinical measures such as liver and 
renal function. Second, this study may misclassify patient 
persistence status when categorizing patients based on 
warfarin refill history. Patients may take different dosing 
than what was indicated in the database (eg, they may 
split pills) and may discontinue warfarin therapy before 
exhausting prescription supply. To address this potential 
issue, although warfarin days of supply were typically 30 
days, a prescription gap of 45 days was used to define 
discontinuation. However, without patient self-recorded/
reported confirmation, this study’s warfarin persistence 
categories may potentially involve minor misclassifica-
tion. Another limitation is that the cost analyses were 
limited to direct medical costs because indirect costs such 
as absenteeism and presenteeism due to illness were not 

Table 2. Comparison of Annualized Mean Healthcare Utilization and Cost Between the Discontinuation Group  
and Persistent Group

Variables
All Patients

27,000
Discontinuation Patients

13,500
Persistent Patients

13,500 P Value

Panel 1. Unadjusted mean healthcare utilization and cost (mean [SD])

Number of healthcare utilizations 

Number of physician visits 14.10 [9.63] 12.94 [9.50] 15.27 [9.61] <.0001

Number of hospitalizations 0.44 [1.10] 0.51 [1.34] 0.37 [0.78] <.0001

Number of emergency department (ED) visits 1.07 [2.21] 1.14 [2.44] 1.01 [1.95] <.0001

Costs of healthcare utilization

Costs of physician visits 1267.20 [1465.92] 1232.17 [1547.09] 1302.23 [1379.14] <.0001

Costs of hospitalization 8525.87 [48,031.15] 10,216.95 [56,102.23] 6834.79 [38,222.68] <.0001

Costs of ED visits 278.18 [1025.49] 296.40 [1149.75] 259.96 [883.59] <.0001

Total healthcare costs 24,231.49 [59,247.45] 26,990.48 [69,585.79] 21,472.50 [46,512.08] <.0001

Panel 2. Adjusted mean healthcare utilization and cost

Number of healthcare utilizations

Number of physician visits 13.42 12.16 14.81 <.0001

Number of hospitalizations 0.41 0.48 0.35 <.0001

Number of ED visits 0.98 1.03 0.94 0.0010

Costs of healthcare utilization

Costs of physician visits 1185.11 1137.65 1234.56 <.0001

Costs of hospitalization 7324.24 8826.62 6077.59 <.0001

Costs of ED visits 258.23 272.94 244.30 0.0140

Total healthcare costs 22,030.21 24,279.46 19,989.33 <.0001
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included in the claims database. Further, the reasons for 
differential utilization and costs between the two study 
groups cannot be pinpointed based on claims database 
analysis. Lastly, this study may have had a selection bias 
issue: Individuals included in the final cohort may have 
been systematically different from the typical cohort 
of warfarin users due to the continuous enrollment re-
quirements, propensity score matching, and general re-
quirement to have commercial insurance. However, the 
consistency of this study’s findings with previous studies 
confirmed the reliability of the study findings from cur-
rent study. Despite inherent limitations, well-designed 
observational studies can and have played an important 
role in representing real-life scenarios in clinical practice 
with high generalizability.

CONCLUSIONS
This study reported significant differences in econom-

ic outcomes between patients persistent with warfarin 
therapy and those who discontinued warfarin within 1 
year after initiation. Specifically, healthcare costs were 
approximately 21% higher among patients who discon-
tinued warfarin therapy than those persistent with warfa-
rin. As demand for healthcare resources is always higher 
than the total healthcare budget, improving patient per-
sistence with warfarin therapy may have important im-
plications because it is associated with lower healthcare 
utilization and costs. Further study is warranted to under-
stand the reasons behind patient non-persistence. Novel 
oral anticoagulants with less discontinuation compared 
with warfarin may be a good alternative to improve 
health outcomes.
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