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ABSTRACT 

Background: Many individuals with atrial fibrilla- 
tion (AF) do not receive recommended anticoagu- 
lant prophylaxis for stroke prevention. The study in- 
vestigators attempted to assess whether the presence 
of relative contraindications (RCIs) to anticoagula- 
tion with warfarin might contribute to this, and to 
assess the risks and benefits of prophylaxis in pati- 
ents with RCIs. Methods: Study investigators iden- 
tified patients with established non-valvular AF and 
flutter in a claims database. Operationally defined 
RCIs included, in order of clinical severity: (1) prior 
intracranial hemorrhage; (2) gastrointestinal bleed- 
ing or esophageal varices; (3) neurological disorder; 
and (4) dizziness. Nonfatal events were attributed to 
warfarin if patients had an appropriate claim in the 
previous month. Results: A total of 67,082 AF patients 
were eligible for analysis, including 50,485 (75.3%) in 
the prevalent cohort. Warfarin exposure during the 
study period was 68% in the prevalent cohort. At ba- 
seline, 50.5% of prevalent cohort patients had one or 
more RCIs. Patients with RCI had higher preva- 
lence of stroke risk factors (congestive heart failure, 
hypertension, age ≥75 years, diabetes mellitus, and 
prior stroke or transient ischemic attack) compared 
to those without RCI. Patients with RCIs often re- 
ceived warfarin and had lower rates of ischemic stro- 
ke than those who did not. Conclusions: These results 
suggest that RCIs do not account for underutilization 
of anticoagulant prophylaxis in AF patients. Further, 
the benefit/risk aspects of anticoagulation for stroke 
prophylaxis may be favorable for many patients with 
RCIs. 

Keywords: RCI; Anticoagulant; Atrial Fibrillation; Pro- 
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1. INTRODUCTION 

Stroke prophylaxis in patients with atrial fibrillation (AF) 
requires weighing the risk of stroke vs the risk of bleed- 
ing due to relative contraindications (RCIs) to antico- 
agulation. Several stroke risk stratification schemes have 
been developed recently [1,2]. The CHADS2 system, 
which combined 2 existing predictor models (Atrial Fib- 
rillation Investigators [AFI] and Stroke Prevention in 
Atrial Fibrillation [SPAF]), is widely used [3]. The risk 
factors in CHADS2 include congestive heart failure (C), 
hypertension (H), age ≥75 years (A), diabetes mellitus 
(D), and prior stroke or transient ischemic attack (S2). 

In contrast to stroke risk, the evidence base for the 
risk associated with RCIs to warfarin is limited and has 
been established primarily by clinical practice [4-8]. Cir- 
rhosis, unsupervised dementia, and a history of seizures 
are substantial contraindications to anticoagulant therapy 
[9]. In addition, increasing age, prior intracranial hemor- 
rhage (ICH), prior gastrointestinal bleeding (GIB), and 
neurological diseases associated with increased risk of 
falling are widely accepted as RCIs to warfarin prophy- 
laxis.  

Despite evidence-based recommendations supporting 
anticoagulant prophylaxis for stroke prevention in pati- 
ents with AF [10], observational data suggest that many 
individuals with AF do not receive appropriate prophy- 
laxis [11]. For example, the NABOR program (National 
Anticoagulation Benchmark Outcomes Report), an eva- 
luation of anticoagulation in US hospitals to determine 
treatment gaps and predictors of the use of warfarin in pa- 
tients with AF, showed that the use of warfarin in pati- 
ents with high and moderate risk of stroke was 54.7% 
and 54.1%, respectively [12].  

We hypothesized that underutilization of anticoagu- 
lation in AF may, in part, reflect clinical concerns about 
the role of prophylaxis in patients with RCIs [8,13,14]. 
Therefore, we studied a “real-world” population of AF pa- 
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tients using a commercial insurance claims database. We 
analyzed the frequency of risk factors for cardioembolic 
stroke, the frequency of RCIs to warfarin, and the rates 
of nonfatal cardioembolic and bleeding events per pa- 
tient-month. 

2. METHODS 

2.1. Design and Database 

This was a retrospective ad hoc analysis of a commercial 
insurance claims database, PharMetrics, the IMS Life- 
Link™ Health Plan Claims Database (PharMetrics, Inc., 
Watertown, MA, USA). PharMetrics included ~60 mil- 
lion individuals and over 85 insurance plans, geogra- 
phically representative of the US population, from Jan- 
uary 2005 to September 2008. Because patient data were 
de-identified, the study protocol was not submitted for 
institutional review board approval and written informed 
consent was not considered necessary.  

Data from January 2005 through September 1, 2006 
were used to establish a “medical history” of >12 and 
≤21 months (Figure 1). The database contained enroll- 
ment information, inpatient and outpatient data (based 
on ICD-9 diagnosis and procedure codes) [15] and CPT 
procedure codes [16], pharmacy data, and laboratory 
claims for services billed to the insurance provider. Only 
prescription medication claims were available; therefore, 
use of over-the-counter medications, such as aspirin, like- 
ly used in this patient population [17], could not be as- 
sessed. Claims for laboratory services could be linked to 
other data, but laboratory results were unavailable. Deaths 
were not recorded in the database. 

2.2. Study Populations 

Patients were included in, or excluded from, the analysis 
according to criteria similar to the AnTicoagulation and 
Risk Factors In Atrial Fibrillation (ATRIA) cohort. Pa- 
tients ≥20 years of age with chronic, non-valvular AF 
and having a claim with a diagnosis code for AF over the 
study period (9/1/2006 - 9/1/2008) were selected (Figure 1) 
[15]. Only individuals continuously enrolled during the 
study period were included. Individuals with <12 months 
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Figure 1. Atrial fibrillation (AF) algorithm for the PharMetrics 
analysis. 

of study information after first diagnosis of AF were 
excluded. Patients with hyperthyroidism preceding the 
diagnosis of AF or with isolated AF after a cardiac pro- 
cedure (transient AF) were excluded (Appendix 1) [15]. 
Those with an ICD-9 code for mitral stenosis or valve 
repair were also excluded. Finally, patients for whom 
prophylaxis is not currently recommended, those <65 
years of age at the time of first AF diagnosis with no his- 
tory of heart disease or stroke (“lone” AF), were exclu- 
ded [7,18]. 

Establishing an incident and a prevalent cohort allow- 
ed detailed information; however, management patterns 
are more stable in a prevalent cohort. This analysis fo- 
cuses primarily on the prevalent cohort, i.e., those pa- 
tients having established AF at the onset of the obser- 
vational period. “Baseline” was defined as the study pe- 
riod beginning September 1, 2006 for the prevalent cohort 
(Figure 1). 

2.3. Analytic Methods 

Risk factors for ischemic stroke 
Using available claims, patient records were evaluated 

for each of the CHADS2 risk factors based on ICD-9 
codes. We used the ICD-9 codes used in the ATRIA co- 
hort [7,18,19] for baseline coronary heart disease (CHD), 
ischemic stroke, diabetes, and hypertension, and a subset 
of the ATRIA codes for congestive heart failure. ICD-9 
codes for transient ischemic attack (TIA) were taken 
from a study of stroke and AF in the general Medicare 
population [11]. 

Relative contraindications 
The methodological constraints of this analysis re- 

quired an operational definition of RCIs in terms of pre- 
existing conditions that could be identified by ICD-9 
codes [11] in the claims history as of September 2006 
(prevalent cohort). In this analysis, these included: 1) ICH, 
2) GIB or esophageal varices, 3) neurological disorders 
impairing gait or station, such as Parkinson’s disease or 
dementia, and 4) conditions predisposing to falls, in- 
cluding dizziness or orthostatic hypotension. RCIs were 
then ranked based on their perceived clinical severity to 
achieve mutually exclusive patient groups (Table 1). 

Effect of warfarin use 
Warfarin exposure was based on a prescription claim for 

warfarin, on international normalized ratio (INR) pro- 
cedure claims, or on diagnosis codes of warfarin (Cou- 
madin®) therapy. In a given month, warfarin use was de- 
termined using the following algorithm:  
 Any warfarin prescription claim in the current or 

previous month  
OR 
 An INR test or warfarin visit code in the current or 

previous month, if the patient had a warfarin claim 
and/or 2 or more INR tests and/or warfarin visits within  
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Table 1. Patient demographics for prevalent and incident co- 
horts. 

 
Prevalent  

cohort 
Incident  
cohort 

N 50,485 16,597 

Characteristics (%)   
Age≥75 yr 59.1 42.6 

Female 45.2 46.6 
CHF 45.3 32.1 
CHD 67.6 61.9 

Diabetes 34.9 34.0 
Hypertension 89.1 84.5 

Ischemic stroke 9.2 8.9 
TIA 12.8 11.3 

Any contraindication 50.5 45.9 
RCIsa 

Intracranial hemorrhage 2.2 1.8 
Gastrointestinal bleeding 16.6 15.0 
Neurological condition 20.5 17.0 

Dizziness/OSH 30.6 27.6 
Warfarin exposure (study period) 68.0 44.2 

CHF, congestive heart failure; CHD, coronary heart disease; OSH, ortho- 
static hypotension; RCI, relative contraindication; TIA, transient ischemic 
attack. aRCIs are given as overall prevalence of the total number of RCIs 
(not based on the hierarchy). 

 
60 days of one another. Events of interest occurring in 
any given month were attributed to warfarin use or non- 
use in the immediately preceding month; this approach 
limited the observation of events of interest to 23 of the 
24 months in the study period. 

Outcome measures 
Nonfatal hospitalization event rates of ischemic stroke, 

TIA, hemorrhagic stroke, and GIB were determined for 
both cohorts and within RCI patient groups over the 
study period. Hospitalization events were captured on a 
monthly basis so that multiple hospitalizations for the 
same event and the same patient within a 1-month time 
frame were counted only once. Outcome events were 
attributed to warfarin exposure if the patient met the 
definition for monthly warfarin use in the month prior to 
the event. Person–time over the study period was clas- 
sified as either exposed or not exposed to warfarin based 
on monthly (1) ICH; (2) GIB or esophageal varices; (3) 
neurological disorders impairing gait or station, such as 
Parkinson’s disease or dementia; and (4) conditions pre- 
disposing to falls, including dizziness or orthostatic hy- 
potension warfarin use. Primary and repeat events were 
measured and presented as rate per 100 person—years. 

2.4. Statistical Analysis 

Descriptive statistics were generated for demographics 
and clinical characteristics of the prevalent and incident 
cohorts. These included gender, age (≥75 years), history 
of CHF, CHD, diabetes mellitus, hypertension, ischemic 

stroke, or TIA, RCIs (ICH, GIB, prior neurological con- 
ditions without ICH and GIB with or without dizziness/ 
orthostatic hypotension [NEURO], or dizziness/orthosta- 
tic hypotension only [FDO]) to warfarin use, and the 
percentage of months in which there was warfarin ex- 
posure. 

For each cardioembolic risk factor, the Cochran-Ar- 
mitage trend test [19] was conducted to determine whe- 
ther there was an association between the percentage of 
patients with the risk factor and the order of the RCI. 
Modified Ridit scores were used to assign values to each 
RCI. The statistical analyses were conducted with Proc 
FREQ of SAS® software. 

Ischemic strokes, TIAs, hemorrhagic strokes, and GIB 
events while patients were either exposed or not exposed 
to warfarin were summarized as the number of events 
per 100 person–years of observation. For each event out- 
come, overall and by RCI category, a Poisson regression 
model [20,21] was constructed in which the covariates 
for each patient were gender, age≥75 years, history of 
CHF, CHD, diabetes mellitus, ischemic stroke, or TIA, 
and RCI (ICH, GIB, NEURO, FDO, or none) to warfarin 
use. The model included, for each month of the study 
period, whether an event had occurred, whether the pa- 
tient had used warfarin, and the indication of RCI and 
warfarin use. Generalized estimating equations were used 
to incorporate the correlation of warfarin usage results 
(spanning months) for each patient. Least square means, 
along with the associated 95% confidence intervals, 
were computed to obtain event rates per 100 person— 
years of observation while on warfarin or not on war- 
farin, adjusted for the specified covariates, for patients 
within each RCI cohort. Results of the preliminary 
analyses for each event outcome indicated no statis- 
tically significant impact of warfarin by RCI interaction; 
therefore, analyses were conducted without the inter- 
action to obtain adjusted event rates across the RCI co- 
horts. These statistical analyses were conducted with 
Proc GENMOD of SAS® software, version 9.2 (SAS In- 
stitute, Inc., Cary, NC). 

3. RESULTS 

3.1. Demographics 

A total of 67,082 patients were included in the study; 
50,485 (75.3%) in the prevalent cohort and 16,597 (24.7%) 
in the incident cohort. Table 1 describes the demograph- 
ics of both cohorts. The majority was male; in the pre- 
valent cohort, 59% were ≥75 years old. Mean age (± SD) 
was 75.8 ± 10.0 years in the prevalent cohort. Hyper- 
tension was the most common cardioembolic risk factor 
in both cohorts (>80%). All other risk factors occurred 
more frequently in patients in the prevalent cohort com- 
pared with the incident cohort. Warfarin exposure during 
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Figure 3, the adjusted rates of ischemic stroke and TIA 
were lower among those exposed to warfarin in the 
month prior to the event, relative to those not exposed to 
warfarin. Adjusted rates of GIB were higher in patients 
exposed to warfarin than in those not exposed. He- 
morrhagic stroke was the least common event, and rates 
were higher in patients exposed to warfarin, compared 
with those who were not exposed (0.29% vs 0.18%, re- 
spectively). 

the 24-month study period was 68% and 44% in the pre- 
valent and incident cohorts, respectively. 

3.2. Relative Contraindications 

At baseline, 50.5% of patients in the prevalent cohort 
had one or more identifiable RCIs. Dizziness/orthostatic 
hypotension was the most common, followed by neuro- 
logical conditions, GIB or esophageal varices, and ICH 
(Table 2). There were no major differences in stroke 
rates and bleeding events in the incident cohort relative to 
rates found among prevalent patients (data not shown). 

3.4. Effects of Warfarin in RCI Patients 

Table 4 shows the effects of warfarin on the rates of car- 
dioembolic and bleeding events by RCI group (adjusted 
event rates per 100 patient—years). Rates of ischemic 
stroke and TIA among patients with RCI were numeri- 
cally higher than those without RCI, irrespective of war- 
farin status. Hemorrhagic stroke rate was highest (P = 
NS) among patients with a history of ICH. Patients with 
ICH as an RCI who had received warfarin had lower 
rates of ischemic stroke than those who had not (1.4% vs 
2.1%, respectively), while rates of hemorrhagic stroke 
(0.6% vs 0.5%, respectively) and GIB (1.0% for both 
groups) were similar in both groups (Table 4).  

Table 2 shows the demographics of the prevalent co- 
hort by RCIs and CHADS2 risk factors. A total of 2.2% 
of patients had a history of ICH, with or without other 
RCIs, and 16.1% had a history of GIB/varices; 17.0% 
had FDO as the only RCI. The prevalence of CHADS2 
risk factors for stroke (congestive heart failure, 
hypertension, age ≥75 years, diabetes mellitus, and prior 
stroke or TIA) was significantly higher in patients with 
an RCI, com- pared with those with no RCI (P < 0.0001). 
Patients with no RCI were younger, more often male, 
and had a lower prevalence of all cardioembolic risk 
factors compared with those with 1 or more RCIs (all 
trends were significant). There was a significant de- 
creasing trend in the occurrence of CHADS2 risk factors 
across categories of decreasing severity of RCIs for all 
prognostic factors, except age and gender (P < 0.0001). 
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3.3. Effects of Warfarin in the Prevalent Cohort 

Table 3 shows demographics of the prevalent cohort by 
RCI and warfarin use. Approximately two-thirds of pati- 
ents in the prevalent cohort experienced some warfarin 
exposure during the 24-month study period (Table 1 and 
Figure 2). The proportion exposed to warfarin increased 
as the clinical severity of the RCI decreased: among 
patients with prior ICH, 58.0% were exposed to warfarin, 
whereas 69.7% of those with only FDO were exposed to 
warfarin, similar to those with no RCI (Figure 2). 
Across all RCIs, patients exposed to warfarin were more 
likely to be male, younger, and with a higher prevalence 
of cardioembolic risk factors (Table 3). As shown in  

FDO, dizziness/orthostatic hypotension only; GIB, prior gastrointestinal 
bleeding or esophageal varices without ICH and with or without neurologi- 
cal conditions or dizziness/orthostatic hypotension; ICH, prior intracranial 
hemorrhage with or without other relative contraindications (RCIs); NEU- 
RO, prior neurological conditions without ICH and GI with or without 
dizziness/orthostatic hypotension. 

Figure 2. Use of warfarin in patients with relative contrain- 
dications. 

 
Table 2. Demographics in the prevalent cohort by CHADS2 risk factors and relative contraindications. 

RCI to anticoagulation N (%) Female 
History of 

CHFa 
History of  

hypertensiona 
Age ≥ 75 

years 
History of  

diabetes mellitusa 
History of ischemic 

strokea 

Prevalent cohort        

ICH 1109 (2.2) 44.8% 56.0% 94.7% 61.8% 43.7% 41.8% 
GIB 8117 (16.1) 47.0% 55.5% 93.4% 63.2% 41.3% 11.0% 

NEURO 7692 (15.2) 54.2% 54.1% 92.8% 76.6% 42.2% 16.3% 
FDO 8589 (17.0) 48.6% 45.6% 90.4% 61.4% 31.7% 9.2% 

No RCI 24,978 (49.5) 40.8% 38.7% 85.9% 53.8% 31.4% 4.9% 

CHF, congestive heart failure; FDO, dizziness/orthostatic hypotension only; GIB, prior gastrointestinal bleeding or esophageal varices without ICH and with or 
without neurological conditions or dizziness/orthostatic hypotension; ICH, prior intracranial hemorrhage with or without other RCIs; NEURO, prior neurologi- 
cal conditions without ICH and GI with or without dizziness/orthostatic hypotension; RCI, relative contraindication. a. P for trend significant at P < 0.0001.  

OJIM 
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Table 3. Demographics in the prevalent cohort according to relative contraindications and warfarin use. 

 ICH GIB NEURO FDO No RCI 

 W+ W– W+ W– W+ W– W+ W– W+ W– 

N 643 466 5275 2842 5059 2633 5984 2605 17,362 7616 
Characteristics (%)           

Age ≥ 75 years 56.3 69.3 60.4 68.4 74.4 80.7 51.6 60.9 53.8 54.0 
Female 43.9 46.1 44.7 51.3 52.0 58.3 47.1 51.9 39.2 44.3 

Cardioembolic risk factors           
CHF 55.4 56.9 57.3 52.2 56.1 50.1 48.6 38.5 41.1 33.3 
CHD 75.6 72.5 76.0 74.1 70.0 68.8 71.7 68.9 63.5 61.8 

Diabetes mellitus 42.0 46.1 42.0 39.8 44.3 38.1 32.7 29.2 32.5 28.9 
Hypertension 94.4 95.1 93.5 93.1 93.3 91.9 91.1 88.9 86.8 84.0 

Prior ischemic stroke 45.7 36.3 11.8 9.5 18.0 13.1 10.0 7.3 5.5 3.7 
Prior TIA 37.0 32.2 16.4 15.4 20.3 19.6 17.3 13.4 8.0 5.8 

CHD, coronary heart disease; CHF, congestive heart failure; FDO, dizziness/orthostatic hypotension only; GIB, prior gastrointestinal bleeding or esophageal 
varices without ICH and with or without neurological conditions or dizziness/orthostatic hypotension; ICH, prior intracranial hemorrhage with or without other 
relative contraindications (RCIs); NEURO, prior neurological conditions without ICH and GIB with or without dizziness/orthostatic hypotension; TIA, transient 
ischemic attack ;W+, prescription of warfarin (≥ 1 month) over the 24-month study period; W−, nonprescription of warfarin over the 24-month study period. 
 
Table 4. Effect of warfarin on the rates of cardioembolic and bleeding events in the prevalent cohort (adjusted event rates). 

RCI Warfarina 
Ischemic 
stroke, %  
(95% CI) 

P-valueb 
TIA, % 

(95% CI) 
P-valueb 

Hemorrhagic 
stroke, % 
(95% CI) 

P-valueb 
Gastrointestinal 

bleeding, % 
(95% CI) 

P-valueb 

W+ 1.4 (0.7 - 2.7) 0.7 (0.3 - 1.6) 0.6 (0.3 - 1.3) 1.0 (0.5 - 1.8) ICH  
(n = 1109) W– 2.1 (1.4 - 3.1) 

NS 
1.0 (0.6 - 1.8)

NS 
0.5 (0.2 - 1.1) 

NS 
1.0 (0.6 - 1.7) 

NS 

W+ 1.0 (0.7 - 1.4) 0.7 (0.5 - 1.1) 0.2 (0.1 - 0.3) 1.7 (1.3 - 2.2) GIB  
(n = 8117) W– 1.6 (1.3 - 2.0) 

0.007 
1.0 (0.8 - 1.4)

NS 
0.2 (0.1 - 0.3) 

NS 
1.7 (1.3 - 2.2) 

NS 

W+ 0.9 (0.7 - 1.2) 0.9 (0.7 - 1.4) 0.2 (0.1 - 0.4) 0.9 (0.6 - 1.2) NEURO  
(n = 7692) W– 1.6 (1.2 - 2.0) 

0.002 
1.0 (0.7 - 1.3)

NS 
0.1 (0.1 - 0.2) 

NS 
0.8 (0.6 - 1.1) 

NS 

W+ 1.0 (0.7 - 1.3) 0.9 (0.6 - 1.2) 0.3 (0.2 - 0.4) 0.7 (0.5 - 1.0) FDO  
(n = 8589) W– 1.4 (1.1 - 1.8) 

0.05 
0.8 (0.6 - 1.1)

NS 
0.1 (0.1 - 0.2) 

NS 
0.6 (0.5 - 0.9) 

NS 

W+ 0.8 (0.6 - 1.0) 0.5 (0.4 - 0.7) 0.2 (0.2 - 0.4) 0.8 (0.6 - 1.0) No RCI  
(n = 24,978) W– 1.4 (1.1 - 1.7) 

<0.0001 
0.6 (0.5 - 0.8)

NS 
0.1 (0.1 - 0.2) 

0.004 
0.6 (0.5 - 0.8) 

0.05 

CI, confidence interval; FDO, dizziness/orthostatic hypotension only; GIB, prior gastrointestinal bleeding or esophageal varices without ICH and with or without 
neurological conditions or dizziness/orthostatic hypotension; ICH, prior intracranial hemorrhage with or without other RCIs; NS, nonsignificant; RCI, relative 
contraindication, TIA, transient ischemic attack; NEURO, prior neurological conditions without ICH and GI with or without dizziness/orthostatic hypotension; W+, 
prescription of warfarin (≥1 month) over the 24-month study period; W−, nonprescription of warfarin over the 24-month study period. aAssignment of W+ was 
based on the National Drug Code directory, ≥2 INR procedure claims, or ≥2 diagnosis codes of Coumadin® therapy (ICD 9 code V58.61); bW+ vs W-. 
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Assignment of W+ was based on the National Drug Code directory, ≥2 INR 
procedure claims, or ≥2 diagnosis codes of “Coumadin® therapy”; GIB, 
gastrointestinal bleeding; TIA, transient ischemic attack; W+, prescription 
of warfarin; W−, nonprescription of warfarin. 

Figure 3. Effect of warfarin on the rates of cardioembolic e- 
vents and bleeding by all sample rates. 

Significantly fewer warfarin-receiving patients with 
either GIB or NEURO as an RCI had an ischemic stroke, 
compared with similar patients who had not received 
warfarin (Table 4). No significant differences in the inci- 
dence of GIB events based on warfarin exposure were 
observed in patients with or without an RCI. Hemorrha- 
gic stroke occurred more frequently with warfarin expo- 
sure among those with FDO as their only RCI (P = NS) 
and among those with no RCIs (P < 0.004), compared 
with similar patients not exposed to warfarin (Table 4). 

4. DISCUSSION 

4.1. Findings 

This analysis of a large commercial insurance claims da- 
tabase demonstrated that: 1) only 68% of the prevalent 
AF cohort received warfarin, similar to the results of 
other contemporary studies [22,23], 2) more than half of 
the patients who had prevalent AF also had 1 or more of 
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4 “relative contraindications” to warfarin, 3) prevalence 
of CHADS2 risk factors for stroke were significantly 
higher in these patients compared to the no-RCI group; 
rates of ischemic stroke and TIA were numerically high- 
er among these patients compared to those without RCI, 
and 4) 58% - 70% of patients with specific RCIs receiv- 
ed warfarin and had fewer strokes.  

These results are consistent with contemporary studies 
showing that many eligible patients do not receive anti- 
coagulants and that many “ineligible” patients are pre- 
scribed prophylaxis [22,23]. Similar findings were reported 
in a study of Medicare patients with AF conducted from 
1992-2002; 40% of eligible patients (without bleeding or 
fall risk factors) were not prescribed warfarin, whereas 
49% of those with risk factors for bleeding/falls did 
receive prescriptions [11]. 

This analysis focused on the prevalent cohort, with 24 
months of complete patient follow-up. Compared with 
findings of a claims study in younger patients (36% of 
patients ≥75 years of age vs 55% in the present study), 
cardioembolic risk factors were more common in our 
prevalent cohort [9]. CHADS2 risk factors were more 
common in patients with RCIs than in those without. 
Patients with RCIs were often managed with warfarin, 
and those with ICH, GIB, and NEURO who were ex- 
posed to warfarin had fewer ischemic strokes compared 
with similar patients not exposed to warfarin. The rate of 
hemorrhagic stroke in the FDO group exposed to war- 
farin was not significantly higher than those not exposed 
to warfarin. Warfarin exposure was associated with sig- 
nificantly higher rates of hemorrhagic stroke and GIB in 
the no-RCI group. Two factors might contribute to these 
observations. First, some physicians are undoubtedly 
quite skillful at managing anticoagulant prophylaxis in 
patients with RCIs. Second, medical management of hy- 
pertension and acid-peptic disease have improved dra- 
matically since the introduction of warfarin in clinical 
practice more than 60 years ago [24]. Agents such as 
angiotensin-converting enzyme inhibitors, angiotensin 
receptor blockers, β-blockers, H2-blockers, and proton- 
pump inhibitors, which substantially reduce the compli- 
cations of hypertension and GI disease, likely mitigate 
these relative contraindications to anticoagulant prophy- 
laxis. 

The data in this study have important implications for 
medical practice, particularly in light of the expected 
introduction of new agents for stroke prophylaxis in AF 
[25]. As entry criteria for recent trials indicate [26,27], 
active bleeding remains a contraindication to anticoagu- 
lation. However, observational evidence suggests that 
the benefit/risk aspects of anticoagulation for stroke pro- 
phylaxis may be favorable for many patients who have  
RCIs to warfarin. Clinicians managing AF patients should 

weigh an individual’s cardioembolic risk against the 
specific contraindications for anticoagulant prophylaxis 
based on up-to-date information. 

4.2. Limitations 

This study had important limitations, some of which are 
inherent in using commercial insurance claims data. The 
investigators could not assess mortality; fatal strokes or 
fatal bleeding, and other deaths possibly associated with 
AF, such as death from heart failure, could not be 
evaluated. One-year mortality is high (~35% - 55%) after 
cardioembolic strokes associated with AF [28,29]; how- 
ever, the absolute number of fatal strokes was probably 
not high enough to meaningfully impact the data in these 
subgroups. Although patients over 65 years of age with 
private insurance (with or without Medicare) were repre- 
sented in the data set, data concerning services not billed 
to the private insurer (such as Veterans Administration 
health services) were not available. Because the inves- 
tigators had no access to clinical records, they were 
required to define RCIs in operational terms that could 
be observed in a claims database. The risk associated 
with a tendency to fall is controversial, but clinicians of- 
ten cite unstable gait as a reason not to prescribe anti- 
coagulation. Because only the occurrence/nonoccurrence 
of a cardioembolic or bleeding event within a month was 
recorded, rather than the number of such events per 
patient in a given month, rates of events that could occur 
more than once a month may be underestimated in this 
analysis. The investigators did not have access to labo- 
ratory data, and evidence of warfarin use is a less satis- 
factory indicator of effective stroke prevention in pa- 
tients with AF than time-in-therapeutic range. Nonethe- 
less, there was a meaningful reduction in ischemic stroke 
rates in patients receiving prescriptions for warfarin. The 
study investigators did not have access to clinical data 
that might have differentiated subsets of ICH into hemo- 
rrhagic transformation of ischemic stroke vs primary 
ICH. Finally, although data were available on prescribed 
concomitant therapies, no data were available on aspirin 
use, which could be a confounding factor. 

5. CONCLUSION 

The presence of RCIs probably does not account for 
underutilization of anticoagulant stroke prophylaxis in 
patients with AF. Results of study data underscore the 
importance of emphasizing recognition and management 
of comorbid conditions in therapeutic guidelines. Im- 
proved therapy for comorbidities may have substantially 
reduced the complications of anticoagulant prophylaxis. 
The advent of new oral agents will offer the opportunity 
to test this hypothesis with data from rigorous rando- 
mized controlled trials.  
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APPENDIX  

 
Table 1. CD-9 Diagnosis codes. 

Study term ICD-9 

Ischemic stroke  
 Transient ischemic attack (TIA)  
Diabetes mellitus 250.x 
Hypertension  
Hyperthyroidism 242.x 
Dementias 
 Other cerebral degenerations 

290.0 - 290.4
331.0 

Parkinson’s disease 332.x 

Gait abnormality 
334.x 
781.2 

Inflammatory and toxic neuropathy of the peripheral 
nervous system  

357.x 

 Diabetic polyneuropathy 357.2 
 Alcoholic 357.5 
Cardiac dysrhythmias  427.x 
 Established nonvalvular AF 427.31 
 Flutter 427.32 
Heart failure (CHF) 428.x 
Ill-defined descriptions and complications of heart 
disease 

429.x 

 Coronary heart disease (CHD) 429.2 
Intracranial hemorrhage  430.x - 432.x 
 Subarachnoid hemorrhage  430.x 
 Intracerebral hemorrhage 431.x 
 Other and unspecified intracranial hemorrhage 432.x 
− Cerebral hemorrhage into the subdural space 432.1 
− Unspecified intracranial hemorrhage 432.9 
Esophageal varices 456.0 - 456.2
Dizziness   
 Chronic orthostatic hypotension  
 Dizziness and giddiness 

458.0 
780.4 

GI hemorrhage 
535.1 

569.85 
578.x.23 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
Table 2. ICD-9 procedure codes.  

Study term ICD-9 

Coronary artery bypass graft 36.10 - 36.19 

Pericardial repair 

37.10 - 37.12 
37.24 - 37.25 
37.31 - 37.33 

37.35 
37.40 

Cardiac repair 

35.31 - 35.39 
35.41, 35.42 
35.50 - 35.54 
35.60 - 35.63 
35.70 - 35.73 

Coumadin® therapy 58.61 
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