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Abstract Background: Randomized control trials and ob-

servational studies show high-quality warfarin therapy leads

to safe and effective stroke prophylaxis. In usual community

practice, patient, physician and health care system factors are

barriers to optimal anticoagulation. We examined the predic-

tive relationship between inpatient and outpatient INR values

in chronic non-valvular atrial fibrillation (AF) patients hospi-

talized for ischemic stroke (S), bleed (B) and control events

(C) in usual community practice.

Methods: This nested case-control analysis identified AF

patients hospitalized for S, B and C using medical and phar-

macy claims spanning 4.5 years (‘98–‘03) and validating di-

agnosis with chart abstraction. AF was defined as 2 medical

claims for AF ≥ 42 days apart with a related prescription

claim for warfarin. INRs from both outpatient and inpatient

settings were used to yield a continuous history of coagula-

tion status. Time-in-therapeutic-range (TTR) was calculated

by Rosendaal’s linear interpolation method. Correlation of

inpatient and prognostic utility of last outpatient INRs was

tested with S or B hospitalizations using univariate and mul-

tivariate logistic regression.

Results: Overall, 614 hospitalizations (means: age 73.9,

CHADS2 = 3.24; 52% male) included S (n = 98), B (n =
101) and C (n = 415) events. Average TTR was 28.6%

(49.4% at INR <2.0, 21.9% at INR >3.0). First INR on

admission (INR <2.0 or >3.0) was associated with S and
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B hospitalizations (OR-adjusted [95%CI], 1.68 [1.04–2.73]

and 1.72 [1.02–2.90]), respectively. Last outpatient INR<2.0

was not associated with S (OR-adjusted [95%CI], 1.12 [0.77–

1.81]), and INR>3.0 was not associated with B (OR-adjusted

[95%CI], 1.25 [0.67–2.32]). Last outpatient INR measure-

ment occurred at 28, 22 and 24 days (median; S, B & C,

respectively) before hospitalization.

Conclusion: Patients were observed within therapeutic

range less than 30% of their time on warfarin. While inpa-

tient INRs were clearly associated with both ischemic stroke

and bleed events, last outpatient INR before event was not

predictive.
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Introduction

Chronic non-valvular atrial fibrillation (AF) is a major, in-

dependent risk factor for thromboembolic stroke, and is

the cause of approximately 15–20% of all strokes [1]. If

left untreated, the incidence of ischemic stroke is approx-

imately 5% per year [2]. Stroke is associated with a high cost

[3], serious long-term disability and a high mortality rate

[1].

Clinical trials show that preventing thromboembolism

with oral anticoagulant agents, such as warfarin, significantly

reduces the rate of stroke to 1.4% and lowers the death rate by

33% [2]. Numerous other randomized trials have established

warfarin to be efficacious in reducing risk of ischemic stroke

and other systemic thromboembolism, while maintaining rel-

atively low rates of major adverse bleeding events including

intracranial hemorrhage [2,4–7]. The American College of

Chest Physicians (ACCP) recommends a range for the target
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level of anticoagulation therapy for vitamin K antagonists

to be an international normalized ratio (INR) of 2.0–3.0 [2].

Patients who are maintained in this range achieve optimal

anticoagulation while minimizing adverse events [2]. At the

same time, effective thromboembolism prophylaxis includes

the risk of major bleeding events and the numerous com-

plications of managing warfarin therapy when patients stray

from the optimal INR range. For example, the risk of hem-

orrhage increases significantly with INR levels greater than

4.0, especially in patients older than 75 years [8].

Outside of clinical trials, however, preventing thromboem-

bolism is highly dependent on patient, physician, and health-

care system factors which are barriers to optimal anticoag-

ulation [9]. Previous studies have attempted to provide evi-

dence whether randomized trials can be translated into usual

community clinical practice. However, observational studies

appear to be contradictory in their assessments of how well

clinical trials translate into usual community practice for an-

ticoagulation of patients with AF [10–16]. Accordingly, a

review of community practice management of patients with

atrial fibrillation showed that target anticoagulation levels

are achieved less than half of the time [17], possibly due

to challenges in the usual community practice. In the usual

community setting there are many challenges that may cause

INR measurements to be out of the optimal 2.0–3.0 range,

and events continue to occur. Thus, it is essential to examine

those patients who did experience events in terms of their

outpatient and inpatient INR history.

The purpose of this study was: (1) to characterize and

describe a commercially-insured cohort of chronic non-

valvular atrial fibrillation patients, treated with warfarin, who

had thromboembolic or hemorrhagic adverse events requir-

ing hospitalizations; (2) to examine the quality of INR con-

trol while on warfarin therapy; and (3) to determining the

prognostic utility of INR monitoring in anticipating future

thromboembolic and hemorrhagic events.

Methods

Study population

We conducted a nested case-control study for the overall

time-period from October 1, 1998 to March 31, 2003 using a

database from a single health plan located in the Southeast-

ern United States and containing approximately 4 million

covered lives. The database contains medical and pharmacy

administrative claims and outpatient laboratory results which

were supplemented with medical chart abstraction.

To be eligible for inclusion, patients must have fulfilled

several criteria. First, patients must have had two medical

claims for the ICD-9 diagnosis code 427.31 (Atrial Fibril-

lation). In order to ensure a population of chronic AF, the

medical diagnostic codes must have occurred at least six

weeks apart and at some point between the date range from

January 1, 1999 to December 31, 2002. The date of the first

medical claim for AF within this date range was called the

index date. Second, patients must have had a prescription for

warfarin filled within 3 months after the index date. Third,

patients must have maintained health plan enrollment for a

minimum of three months before and after the index date.

Patients were excluded if they had a medical claim for

AF or a pharmacy claim for warfarin, in the three months

preceding the index date, in order to ensure a naı̈ve patient

sample; or if they were less than 18 years old at the index

date. All patients with medical claims indicating valvular or

rheumatic etiology prior to index date were also excluded.

During the chart abstraction phase, charts indicating valvular

origin of AF were excluded from the study.

Identification of hospitalizations

Patients were followed longitudinally after the index diag-

nosis and to the end of benefit eligibility or to the end

of the study period (i.e. March 31, 2003), whichever oc-

curred first. Hospitalizations occurring during this study pe-

riod were identified based on diagnosis codes for stroke,

diagnosis codes for major hemorrhage or any other di-

agnosis codes (i.e. non-stroke, non-bleed), which are re-

ferred to as “control” hospitalizations. Additionally, war-

farin had to be prescribed within 120 days prior to the

subsequent event (or a minimum 1 INR value during the

study period). Records were divided into three groups:

(1) ischemic strokes and TIAs; (2) bleeding events requir-

ing hospitalization; and (3) hospitalizations for other reasons

(control) based on UB-92 codes; Current Procedure Termi-
nology, Fourth Edition codes; and ICD-9 codes. Based on

sample size calculation, we estimated that 600 total charts

would be sufficient to fulfill study objectives. All hospital-

ization events identified from claims data were narrowed to

a subset of patients with events occurring in high-volume

hospitals. High-volume hospitals were identified to increase

efficiency of chart abstraction.

Chart abstraction

In order to confirm the hospitalization diagnosis, obtain pa-

tient demographic information, inpatient laboratory results

and inpatient prescription information, a convenience ran-

dom sample of patients’ hospital medical records was ab-

stracted. A chart abstraction instrument was developed to

collect the hospitalization diagnosis, related demographics

and past medical history. Using the chart abstraction docu-

ment, diagnoses of stroke/bleed were confirmed and Patients

documenting valvular or rheumatic etiology were excluded.
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All chart reviewers were trained on the study’s design, the

instrument, and procedures for completing the chart review

in order to ensure consistency of the data collection pro-

cess. Each patient medical record was abstracted by one ab-

stractor. Abstractors were blinded to patient assignment and

were trained to examine and check for the presence/absence

of key terms in the provider progress notes section. Paper

forms were used to perform medical chart abstractions. Data

was key-punched and verified by a separate person for each

individual response. The study protocol was reviewed by a

central institutional review board which approved a Waiver

Authorization Request for the study pursuant to the HIPAA

Privacy Rule.

Warfarin exposure and INR intensity

INR monitoring was used as a proxy for length of overall war-

farin therapy. Rosendaal’s linear interpolation method [18]

was applied to calculate the time spent at different INR lev-

els for the entire duration between first INR value and last

INR value prior to hospitalization. An INR value was consid-

ered to hold true for a maximum of 28 days pre- and post-INR

evaluation date. If the duration between two consecutive INR

values was less than 56 days, the duration was equally dis-

tributed between the two INR values. The time beyond 28

days of an INR value was considered to be of “unknown”

INR intensity.

Statistics

Data analysis was conducted to determine descriptive statis-

tics including mean (SD) and median values for continuous

data, and relative frequencies for categorical data for this

commercially insured cohort of AF patients. Whenever ap-

propriate, outcome variables were assessed using paramet-

ric and nonparametric tests. The CHADS2 [19] score index

measures stroke risk by assigning 1 point to congestive heart

failure, hypertension, age 75 years or older, and diabetes

mellitus, and 2 points to patients with a history of stroke or

transient ischemic attack. The percentage of time that pa-

tients spent at different INR intensities was estimated and

tested across stroke, bleed and control events. In addition,

INR values obtained upon admission were tested for asso-

ciation with all inpatient events, while INR values obtained

before the event were tested for their prognostic utility in

predicting events. Further analysis included a stratification

of the outpatient INR values before the inpatient event to de-

termine the point at which the INR value becomes predictive

of the stroke or bleeding event.

Logistic regression was performed to determine possible

associations between inpatient and outpatient INR values and

occurrence of stroke or bleed events. It was also performed

to evaluate the predictive ability of outpatient INR values

at variable time intervals in the pre-event period. Statistical

significance was defined a priori as P < 0.05. The statis-

tical analysis program STATA v8.2 (StataCorp LP, College

Station, TX) was used to perform all the analyses.

Results

Population identification and characteristics

The final cohort of patients utilized in this analysis consisted

of 470 chronic non-valvular atrial fibrillation patients ac-

counting for 631 hospitalizations overall, divided into the

three groups: stroke, bleed, and control based on chart con-

firmation. (Fig. 1) Seventeen hospitalizations, with both a

confirmed stroke and bleed during the hospitalization were

excluded from analysis.

Patient characteristics during hospitalization are presented

in Table 1. The overall cohort had 304 (48.2%) events that

occurred in females. Mean (SD) age was 73.9 (9.6) overall,

76.6 (8.2) in the stroke group, 76.1 in the bleed group, and

72.5 (10.2) in the control group. Overall, 323 events occurred

in patients (51.2%) who were older than 75 years of age,

while 158 (25%) were older than 80 years of age. The mean

age (SD) in the control cohort, 72.5 (10.2), was significantly

different from the stroke (76.6 ± 8.2, p < 0.001) and bleed

(76.1 ± 7.8, p = 0.0013) cohorts.

Risk factors for stroke are also presented in Table 1. The

average CHADS2 score for all events was 1.9 (1.3), with

mean (SD) CHADS2 scores 2.5 (1.3), 1.9 (1.2), and 1.7

(1.3) for the stroke, bleed and control groups, respectively.

The CHADS2 score for the stroke and control groups was

Fig. 1 atrial fibrillation cohort selection
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Table 1 Hospitalization
characteristics summary Characteristics Stroke (n = 98) Bleed (n = 101) Control (n = 415)

Mean Age ± SD [median] 76.6 ± 8.2 [78]** 76.1 ± 7.8 [76]* 72.5 ± 10.2 [74]

Range 49–95 48–95 33–95

Male (%) 47 (48.0) 54 (53.5) 221 (53.3)

Race

Caucasian 70 (71.4) 77 (76.2) 318 (76.6)

African American 5 (5.1) 4 (4.0) 12 (2.9)

Other 4 (4.1) 8 (7.9) 21 (5.1)

Not Reported 19 (19.4) 12 (11.9) 64 (15.4)

Smoking Status (%) *

Active or Previous 33 (33.7) 24 (23.8) 167 (40.2)

Non-Smoker 48 (49.0) 58 (57.4) 185 (44.6)

Not Reported 17 (17.3) 19 (18.8) 63 (15.2)

Body Mass Index

Mean ± SD [median] 26.1 ± 6.1 [25.6] 29.5 ± 22.3 [25.9] 28.5 ± 14.0 [26.6]

Risk Factors for Stroke

CHADS2 Score ± SD [median] 2.5 ± 1.3 [2]** 1.9 ± 1.2 [2] 1.7 ± 1.3 [2]

Prior Ischemic stroke (%) 40 (40.8)** 11 (10.9) 60 (14.4)

Systemic Embolism (%) 2 (2.0) 7 (6.9) 27 (6.5)

CHF (%) 16 (16.3) 27 (26.7) 94 (22.7)

Prior MI (%) 10 (10.2) 12 (11.9) 48 (11.6)

CHD (%) 36 (36.7) 36 (35.6) 153 (36.9)

Hypertension (%) 70 (71.4)* 57 (56.4) 230 (55.4)

Diabetes (%) 19 (19.4) 20 (19.8) 87 (21.0)

Age ≥ 75 (%) 61 (62.2)* 61 (60.4)* 192 (46.3)

∗denotes significance compared
with control group at p < 0.05
level.
∗∗denotes significance compared
with control group at p < 0.001
level.

significantly different at p < 0.001. Several risk factors, in-

cluding prior ischemic strokes (p < 0.001), hypertension

(p < 0.05) and proportion of patients older than 75 years

(p = 0.002) were significantly different in the stroke group

versus the control group.

Time in Therapeutic Range (TTR)

The time in range for the overall population was 41.8% at INR

less than 2.0, 25.4% at in between 2.0 and 3.0, 20.7% at INR

greater than 3.0 and 12.1% of the time which was unknown.

The percentage of TTR for the individual three cohorts is

presented in Fig. 2. We tested the percentage of time spent

at various INR intensities for significant differences between

the stroke and bleed groups versus the control. Once these

data were analyzed among the three cohorts, no significant

differences for TTR between any of them were found. The

patients with bleed events spent an average of 25.2% of their

time above INR of 3.0, while the stroke cohort had 53.9% of

their time under INR of 2.0. The control group spent 28.8%

of time between INR 2.0–3.0. Also, there was no statistical

significance between any of the three cohorts in terms of

time spent at various INR intensities outside of the 2.0–3.0

therapeutic range.

Fig. 2 Time in therapeutic range (extrapolated time)

Correlation between INR monitoring for inpatient and

outpatient events

In trying to establish the prognostic utility of inpatient and

outpatient INR values, several sub-analyses were conducted.

Primarily, the mean number of days from the last outpa-

tient INR until the event was calculated for the three cohorts.

Median days from the last outpatient INR until the hospi-

tal admission date were 27.5, 21.5, and 24.0 for the stroke,

bleed and control groups respectively. Stroke or bleed groups

did not produce statistically significant difference from the
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Table 2 Association between time of INR value and negative outcome

(Last Outpatient Value vs. First Inpatient Value)

Last Outpatient First Inpatient

INR Values INR Values

Odds Ratio Odds Ratio

Event Type (95% CI) p-value (95% CI) p-value

Stroke

<2.0 1.20 (0.77–1.88) 0.414 1.68 (1.05–2.67) 0.029

<2.0 1.21 (0.75–1.94) 0.431 1.71 (1.07–2.72) 0.024

(adjusted)*

Bleed

>3.0 1.15 (0.64–2.08) 0.642 1.90 (1.14–3.18) 0.014

>3.0 1.25 (0.67–2.30) 0.483 1.74 (1.03–2.93) 0.038

(adjusted)**

∗Adjusted for age, sex, CHADS2 score, CHF, hypertension.
∗∗Adjusted for age, sex, CHADS2 score, smoking, coagulation defect.

control group. Subsequently, inpatient and outpatient INR

values were tested for their association and prognostic util-

ity, respectively.

Inpatient association

Inpatient associations are shown in Table 2 for the first INR

value on admission. Patients with first inpatient INR values

less than 2.0 had a 68% greater unadjusted and adjusted like-

lihood of stroke events. In addition, patients with inpatient

INR values greater than 3.0 had a 90% and 72% greater unad-

justed and adjusted likelihood, respectively, of bleed events.

Outpatient prognostic utility

The outpatient INR values closest in time proximity, but be-

fore the stroke or bleed event, were not associated with either

event, as shown in Table 2. The patients with last outpatient

INR values lower than 2.0 did not have a greater likelihood of

having stroke events upon admission, when compared with

control hospitalizations on both an unadjusted and adjusted

basis. Similarly, there was a lack of an association between

the last outpatient INR above 3.0 and bleed events when

evaluated on both an unadjusted and adjusted basis.

Sub-analysis of outpatient INR time

In order to determine the time point at which outpatient INR

values became predictive of the hospitalization event out-

patient days (at which INRs were measured) were stratified.

The total time period in days at which an INR value was taken

was stratified by quartiles (75th, 50th, 25th). In other words,

if a theoretical patient had 100 INR measurements, one on

each day before an admission with the first measurement be-

ing the most proximal to the admission, then the 25th, 50th

and 75th measurement were considered to see if they were

associated with the event. These quartiles are presented in

Fig. 3. The outpatient INR values lower than 2.0 were not

associated with stroke events at any time-point before the

hospitalization. Conversely, for outpatient INR values higher

than 3.0 a trend was apparent. We also stratified this same

time period by week-long increments. Patients had signifi-

cantly greater likelihood of bleeding at three weeks by 119%

(95%CI, 1.08–4.47), at two weeks by 174% (95%CI, 1.17–

6.40) and at ten days by 232% (95%CI, 1.21–9.06) when

their INR value at that time was greater than 3.0. There was

no significant association observed at the one week stratum

for bleed events.

Discussion

This nested case-control study of AF patients used one

large Southeastern US managed care plan and identified a

Fig. 3 Adjusted odds of
adverse events stratified by days
from last outpatient INR
measurement
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randomized subset of 631 medical records. These were used

to characterize and describe the quality of outpatient INR

monitoring in those patients that experienced thromboem-

bolic or hemorrhagic events. Outpatient TTR and predictive

associations between outpatient versus inpatient INR values

and stroke and bleed hospitalizations were estimated.

Basic demographic characteristics for the overall cohort

indicate that this population was probably clinically severe

and therefore more difficult to manage. For instance, the av-

erage age was 73.9, in the stroke group about 40% of patients

had prior ischemic stroke, greater than 25% had a CHADS2

score of ≥3, including 10% with CHADS2 score of ≥4. Con-

sidering their age and related co-morbidities, these patients

were more difficult to treat and had higher risk for recurrent

events, since CHADS2 score of 4, 5 and 6 correspond with

adjusted stroke rates of 8.5, 12.5 and 18.2 [19,20].

One important finding was that of the relative percentage

of time where patient’s INR ranged was correlated to the rea-

son for hospitalization, even though it was not statistically

significant. For example, patients in the Stroke group spent

the highest percentage (53.9%) of the time below INR 2.0,

relative to the Control and Bleed groups. Eventually, this

resulted in hospitalizations for strokes. In addition, this co-

hort showed that stroke patients spent an average of 71.9%,

bleed patients spent 70.8%, and control patients spent 71.2%

of their time outside of the confirmed 2.0–3.0 therapeutic

range. There are many possible factors resulting in the pop-

ulation spending extensive period of time outside of thera-

peutic range [21].

Some of the common challenges associated with warfarin

therapy in the usual community setting may cause INR mea-

surements to be out of the optimal 2.0–3.0 range. Some of

the barriers include: (1) a narrow therapeutic window; (2)

considerable variability in dose response among subjects;

(3) numerous drug-drug and drug-food interactions; (4) lab-

oratory control that is difficult to standardize; and (5) prob-

lems with dosing as a result of patient non-adherence and

miscommunication between the patient and physician [21].

Accordingly, a review of community practice management

of patients with atrial fibrillation showed that target anticoag-

ulation levels are achieved less than half of the time [22,23],

possibly due to these challenges in usual community prac-

tice. While frequent INR monitoring can help to ensure that

patients are maintained in the optimal INR range, it is not

always achieved [21].

When results from this study are compared to those ob-

served in prior observational studies, it is evident the patients

in our study spend a higher proportion of time outside of

the target INR intensity across all cohorts. Although, prior

observational studies reporting higher TTR were conducted

in specialized anti-coagulation clinics that may have sub-

stantially different care patterns, patient characteristics, and

health provider motivations as compared to the “real world”

community setting as represented in this study cohort. For

example, in a previous study evaluating quality of antico-

agulation, while patients with access to an anti-coagulation

clinic spent 60.3% of TTR, patients without access to anti-

coagulation clinic spent only 35.6%–46.9% TTR (compa-

rable to the TTR observed in this study) [17]. In addition,

our study included warfarin naı̈ve patients while some of the

previous studies included a cross-section of warfarin naı̈ve

and long-term warfarin users. It is well known during ini-

tial period of treatment (i.e. prior to stabilization of a pa-

tient on warfarin), patients can potentially remain outside

of therapeutic range. Finally, INR measurements recorded

at ‘out-of-network’ locations were not available in our lab-

oratory database. Although, it is difficult to quantify both

number of patients or measurements missed, we believe the

impact may have been minimal. In an earlier study in a sim-

ilar commercially insured population, approximately 6% of

the laboratory measurements were missed on account of out-

of-network providers [27].

Upon examining the relationships between inpatient ver-

sus outpatient INR values, a clear and significant association

was found between inpatient INR values less than 2.0 and

stroke events. The same clear association was found as well

for INR values greater than 3.0 and bleed events (1.90 and

1.72 adjusted). These results support previous work which

also found a correlation of bleed or stroke diagnosis with

admission INR [25].

This association did not exist for outpatient INR val-

ues. When the outpatient INR values were stratified by

weeks, a significant association was found for only out-

patient INR values collected between three weeks to ten

days before the event, and only with regard to bleeding

events. In addition, outpatient INR values were not as-

sociated even though there was enough power to detect

the difference. This was likely because the mean time

from the last outpatient INR value until the hospitaliza-

tion was more than six weeks for all three cohorts, and

more than eight weeks in the stroke cohort (stroke = 59.1,

bleed = 51.6, control = 47.0). Published literature suggests

that patients who are receiving warfarin therapy, should be

monitored no less than every 4 weeks, and more frequently

in patients who exhibit an unstable dose response [21].

Our results did not collect event rates and do not dis-

pute the absolute efficacy or safety of warfarin in preventing

stroke in AF patients as proven in controlled trials. How-

ever the implications of controlled trial results for the “real

world” clinical practice are not as clear as those presented in

randomized trials. Due to small proportions of enrollment of

screened patients, relatively few elderly patients and use of

extremely cautious and frequent monitoring of anticoagula-

tion intensity [2,24,26] the results observed in the controlled

clinical trials may not be replicated in “real world” commu-

nity setting unless there is improved monitoring.
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In the clinical practice setting, perhaps the most recent

and best designed study in the United States was conducted

by Go et al., the Anticoagulation and Risk Factors in

Atrial Fibrillation (ATRIA) study. The community-based

cohort of 13,559 ambulatory adults with non-valvular AF

was followed up for anticoagulation therapy and clinical

outcomes. The study showed significant effectiveness and

relative safety of oral anticoagulation in patients with AF

treated in this setting, with the caveat that high levels of INR

monitoring were possible due to specialized pharmacists

or nurses in anticoagulation clinics in approximately 80%

of the patients [27]. Good clinical management is possible,

although the results in the ATRIA study may not be

applicable to other care settings [15]. Further, even in studies

with more general clinical settings, and a population more

similar to this one in terms of age and stroke risk factors,

anticoagulation services may not be totally effective [28].

This study has several limitations. The retrospective de-

sign allows for association to be made only between variables

of interest and outcomes. As well, during subset analysis the

lack of sample size lead to wide CI reducing our capability to

make precise inferences. Misclassification or coding errors

in administrative claims data have been well documented

[29]. This issue is most critical for the seventeen events that

were coded with both non-valvular AF and bleeding event.

Since this data set included only events that were abstracted,

the proportion of patients that had access to or lacked an-

ticoagulation management services is not known. It is fair

to suggest that this patient population represented the gen-

eral clinical setting and thus shared some similarities with

the Managing Anticoagulation Services Trial (MAST) [28].

The MAST demonstrated that when anticoagulation services

were available, they successfully managed anticoagulation in

AF patients, although the average improvement in time in tar-

get range showed only modest benefits [9,28]. This lack of

effect was attributed to local challenges that need to be over-

come before the service can be assured to have long-term

success [9]. Since this patient population was predominantly

Caucasian, the results may not be generalized to African

American, Hispanic, Native American or other groups.

Conclusion

The results from this analysis show that AF patients taking

warfarin who had hospitalizations for strokes, bleeds or other

reasons, spent more than 70% of time outside of the thera-

peutic range. There was a correlation between the inpatient

INR at the time of event and adverse outcome. The outpatient

INR values greater than 3.0 and collected between 10 days

up to three weeks prior, also appear to be predictive of bleed

hospitalizations. However, any single outpatient INR appears

not to predict individual patients at risk for adverse throm-

boembolic outcomes for outpatient INR values less than 2.0.

There remains great potential to improve the quality of care

delivered, which potentially could decrease the incidence of

stroke and bleeding episodes, and thus improve outcomes in

patients with AF.
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