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ackground & Aims: Our objective was to assess adher-
nce to evidence-based guidelines by providers of the
epartment of Veterans Affairs nationwide. Methods:
his was a cross-sectional study among veterans pre-
cribed a nonsteroidal anti-inflammatory drug (NSAID)
rom January 1, 2002, to December 31, 2002. Prescrip-
ion data were linked to inpatient and outpatient medi-
al records and death files. The population was charac-
erized as high risk based on the following: age 65 years
r older, concurrent corticosteroid or anticoagulant use,
istory of peptic ulcer, and high average daily dose of
SAIDs. Adherence was defined as the prescription of a

raditional NSAID with gastroprotection or a coxib in
igh-risk NSAID users. Univariate and multivariate anal-
ses assessed the potential predictors of adherence.
esults: Three hundred three thousand seven hundred
ighty-seven met our definition of high risk. Most
97.3%) were male; 55.6% were white, 9.6% black, and
4.8% of other/unknown race. Age 65 years or older
as the largest high-risk subset (87.1%). Overall, only
7.2% of high-risk veterans (n � 82,766) were pre-
cribed an adherent strategy. Among veterans with at
east 2 risk factors, adherence was 39.7%; among those
ith 3 risk factors, adherence was 41.8%. Predictors of
dherence included history of upper gastrointestinal
vents, anticoagulant use, rheumatologic disease, high
eyo comorbidity index score, use of low-dose salicy-

ates, and concurrent corticosteroid use. Predictors of
onadherence included prescriptions >90 days and
igh average daily dose of NSAIDs. Conclusions: Adher-
nce to evidence-based guidelines for safe prescription
f NSAIDs in the Department of Veterans Affairs is low
27.2%). The likelihood of adherence is further de-
reased if veterans are prescribed NSAIDs for >90 days.

wenty million Americans regularly use nonsteroidal
anti-inflammatory drugs (NSAIDs), filling more

han 111 million prescriptions per year.1 The incidence
f clinically significant upper gastrointestinal events

rom NSAID therapy is 1–2 per 100 person-years of
herapy,2–4 a 4-fold increase over that of nonusers.5,6

mong the elderly, upper gastrointestinal events from
SAID therapy contribute to 10–20 hospitalizations per

000 person-years7–10 and 30% of ulcer-related hospital-
zations are attributable to NSAIDs,7,11,12 with a 4-fold
ncreased risk of death.11 Strategies to minimize NSAID-
elated upper gastrointestinal events are outlined in
vidence-based guidelines13–15 and include the use of
yclooxgenase-2–selective drugs (coxibs) or the combi-
ation of an NSAID with a gastroprotective agent.
The guidelines are consistent in identifying certain

haracteristics of high-risk NSAID users based on data
rom observational studies. Elderly age, prior upper gas-
rointestinal events, and concurrent use of warfarin are
dentified as markers of risk in each of these guidelines
ased on consistent findings from epidemiologic stud-
es.16 Some observational studies have identified concur-
ent corticosteroid use and high-dose corticosteroid use
s risk factors.16,17 Thus, these additional risk factors are
ncluded in most of the guidelines.13,14,18

Each of the guidelines provides several options for
reventing NSAID-related upper gastrointestinal events.
here is direct evidence from randomized controlled

rials that coxibs have an improved gastrointestinal safety
rofile.2,4 There is also evidence from a large randomized
ontrolled trial of the efficacy of misoprostol in prevent-
ng upper gastrointestinal events.3 The evidence that
roton pump inhibitors (PPIs) are protective in users of
raditional NSAIDs is based on studies that use an
ntermediate clinical end point, that of ulcers detected on
cheduled surveillance endoscopy.19,20 There are no stud-
es quantifying the effectiveness of guideline adherence
n preventing adverse gastrointestinal events; however,

Abbreviations used in this paper: CI, confidence interval; OR, odds
atio; PPI, proton pump inhibitor; VA, Department of Veterans Affairs.

© 2005 by the American Gastroenterological Association
0016-5085/05/$30.00
doi:10.1053/j.gastro.2005.08.003
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everal groups have incorporated safer NSAID use as an
ndicator of quality of prescribing.21–23

Despite the existence of evidence-based guidelines, the
requency of use of safer NSAID strategies among high-
isk individuals is estimated to be �30% in some pop-
lations.24,25 However, these studies were limited to
ow-income or elderly persons enrolled in a state Med-
caid benefits program24 or performed before the avail-
bility of the coxibs.25 The goal of this study was to
scertain adherence to evidence-based guidelines for the
afe prescription of NSAIDs among veterans who receive
heir care at 176 Department of Veterans Affairs (VA)
ealth care facilities, through a national equal-access
ealth care system.

Patients and Methods

Study Design

We performed a cross-sectional study of veterans aged
8–99 years who were prescribed a coxib or a traditional
SAID at one of 176 VA facilities in the United States from

anuary 1, 2002, to December 31, 2002. The institutional
eview board of Baylor College of Medicine and the VA
esearch and Development Committee of the Michael E.
eBakey VA Medical Center approved the research protocol.

n accordance with 46 CFR 46.110c, this protocol qualified for
aiver of consent under Health Insurance Portability and
ccountability Act guidelines.

Databases

The records of patients prescribed an NSAID or a coxib
ere obtained from the PBM Strategic Healthcare Group

Hines, IL). This VA database provides prescription dispensing
lements (fiscal year 1999 to present), including dates of fill
nd refill, prescription identifiers (prescription number, name,
rug class name, and formulary indicator), dosing instructions,
ays’ supply, and total quantity of the drug dispensed. Patient
ecords were linked using standard algorithms to 3 other
ational VA administrative databases: the Patient Treatment
ile from 1999 to 2002, the Outpatient Clinic File from 1999
o 2002, and the Beneficiary Identification and Records Loca-
or Subsystem Death File from 2000 to 2002.

The Patient Treatment File contains inpatient demographic
ata, primary admission and discharge data, endoscopic/surgi-
al procedures, one primary discharge diagnosis, and up to 9
econdary discharge codes (ICD-9).26,27 Previous validation
as conducted for demographic, admission, and discharge
ata.26,27 The Outpatient Clinic File contains the date of
utpatient visit, a record of patient attendance at up to 15
ifferent clinics per day, first-listed medical or surgical diag-
osis, and up to 9 additional diagnoses for each medical
ncounter. Although there are no published validity studies on
ata elements, data are generated and collected in the same
anner as the Patient Treatment File data, so similar accuracy

ould be expected. The Beneficiary Identification and Records m
ocator Subsystem Death File contains the date of all deaths as
eported to the Veterans Benefits Administration. Between
0% and 95% of deaths among veterans are captured by the
eneficiary Identification and Records Locator Subsystem
eath File as compared with the National Death Index.27–29

y merging these 3 databases, a longitudinal record of the
atient’s VA health care history was created.

Study Population

Veterans aged 18–99 years of age who were prescribed
n NSAID, salicylates �325 mg/day, or a coxib between
anuary 1, 2002, and December 31, 2002, were eligible for
tudy entry. Inclusion criteria included prior inpatient or
utpatient VA encounters in the 365 days preceding index
rescription (to increase the probability of regular use of VA
ealth care facilities) and evidence of continuing use of VA
acilities 60 days after index prescription, as defined by an
utpatient or inpatient visit, any other prescription, and no
eath. All patient identifiers were removed from the analysis
ata sets in compliance with Health Insurance Portability and
ccountability Act regulations.

Drugs of Interest

Index prescription. Index prescription was defined as
he first prescription for a traditional NSAID (Table 1), a coxib
celecoxib, rofecoxib, or valdecoxib), or salicylates �325 mg/
ay24 during the study period for a minimum duration of 14
ays. The average daily dose of each index prescription was
alculated by multiplying the dose of the prescribed medica-
ion by the number of pills and dividing the total by the days’
upply.

Gastroprotective agents. The prescription of gas-
roprotective therapy was defined as prescription of the follow-
ng medications (at the appropriate average daily dose): cime-
idine (1600 mg), ranitidine (600 mg), nizatidine (600 mg),
amotidine (80 mg), omeprazole (20 mg), rabeprazole (20 mg),
antoprazole (40 mg), esomeprazole (40 mg), lansoprazole
30 mg), and misoprostol (600 �g) within 60 days of index
rescription. Overlap with the index NSAID prescription was
equired.

High-Risk NSAID Users

The evidence-based guidelines vary slightly in their
efinition of high-risk users; however, all identify previous
pper gastrointestinal events and concurrent use of anticoagu-
ants as risk factors.13,14,18 All include age as a risk factor either
xplicitly (as a cutoff point)13,14,18 or by using advancing age as
art of a “risk scoring system.”30 One guideline included
high-dose NSAID” as a risk factor,14 while another men-
ioned NSAID dose as an important consideration in the
arrative.13

For the primary analyses in this study, we defined high-risk
sers as those 65 years or older, or with a history of upper
astrointestinal events, concurrent use of anticoagulants or
orticosteroids, or high dose of NSAIDs (that exceeded the

anufacturer’s maximum recommendation for any indication;
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ee Table 1). Our definition was based on guidelines dissem-
nated by the American College of Rheumatology13,18 and the
merican College of Gastroenterology.14 The American Col-

ege of Rheumatology guidelines were the most contempora-
eous and included the use of coxibs as a gastroprotective
trategy. We adapted the American College of Rheumatology
uidelines to include the prescription of high-dose NSAIDs, as
ecommended by the American College of Gastroenterology.

The VA Pharmacy Benefits Management Plan does not have
vidence-based guidelines for the safe prescription of NSAIDs.
owever, they did publish guidelines (2001–2002)30 for the

ppropriate use of coxibs among veterans based on a patient
elf-assessed risk stratification tool developed from the Arthri-
is, Rheumatism, and Aging Medical Information System
atabase.31 This stratification score (“GI score”) is based on a
ox proportional hazards model used to quantify the risk of
pper gastrointestinal events in patients with osteoarthritis or
heumatoid arthritis. The GI score does not include concom-
tant use of anticoagulants or high-dose NSAIDs as risk factors
or upper gastrointestinal events but does include rheumatoid
rthritis, dyspeptic symptoms, advancing age, patient self-
ssessment of overall health, and concomitant use of cortico-

able 1. Frequency of Prescription of Common NSAIDs and
the Median Average Daily Dose of Index
Prescription

NSAID Frequency

Median
average

daily dose
(mg/day)

Manufacturer’s
high average
daily dose
(mg/day)

alicylatesa 10,987 361 3000
elecoxib 21,924 200 400
holine magnesium
trisalicylate 2366 2000 3000

iclofenac NA 20,801 150 200
iclofenac potassium 36 150 200
iflusinal 884 1000 1500
todolac 60,301 800 1000
enoprofen Ca 14 1200 3200
lurbiprofen 169 200 300
buprofen 263,514 1800 2400
ndomethacin 32,513 75 150
etoprofen 470 200 300
etorolac tromethamine 1207 30 40
eclofenamate NA 94 200 400
eloxicam 476 7.5 15
abumetone 4918 1000 2000
aproxen 163,122 1000 1500
aproxen NA 8725 1100 1500
xaprozin 4255 1200 1800
henylbutazone 2 250 500
iroxicam 20,867 20 40
ofecoxib 21,350 25 50
alsalate 46,105 2000 2400
ulindac 20,114 400 400
olmetin NA 1962 1200 1800
aldecoxib 148 10 40

At doses �325 mg/day.
teroids. We chose not to use this risk stratification system for 5
he primary definition of our high-risk population because it
as not been shown to be widely generalizable and does not
nclude known risk factors for upper gastrointestinal events
uch as concomitant anticoagulant use or high-dose NSAIDs.

To assess an individual patient’s risk status, we examined
he Patient Treatment File and Outpatient Clinic File to
dentify age at the time of index prescription and assessed
istory of upper gastrointestinal events in the 365 days before
ndex prescription, defined as the occurrence of any single
npatient hospital encounter (Patient Treatment File) with
rimary or secondary discharge diagnoses of peptic ulcer dis-
ase (ICD-9 codes 531–534), bleed (578.0–578.9), or perfo-
ation (531.1, 531.2) or 2 outpatient encounters with ICD-9
odes 531–534, 578.0–578.9, 531.1, or 531.2. The VA Phar-
acy Benefits Management Database was evaluated for the

oncurrent use of oral corticosteroids or anticoagulants within
0 days before or after the index prescription with evidence of
verlap with the index prescription.

Outcome

The primary outcome of interest was adherence to
SAID evidence-based guidelines. Adherence was defined as a

ichotomous variable based on the prescription of an NSAID
ith a gastroprotective agent or a coxib in a patient defined as
high-risk NSAID user. We did approximate the VA risk

tratification system to assess provider adherence based on the VA
harmacy Benefits Management Plan guidelines for the appro-
riate use of a coxib.30 The VA guidelines consider the use of
alsalate as an additional adherent strategy among high-risk
ndividuals. Among those individuals at moderate risk for
astrointestinal injury, salsalate or etodolac would be consid-
red an appropriate alternative first-choice agent.

Potential Predictors of Guideline Adherence

Low-dose salicylates. Prescription of low-dose sa-
icylates (�325 mg/day) alone was not an inclusion criterion.
vidence-based guidelines do not specify low-dose salicylates
s an indication for gastroprotective therapy; however, some
ave suggested it is a risk factor for upper gastrointestinal
vents.4,32,33 Among patients with an index prescription for an
SAID or a coxib, we identified prescription of low-dose

alicylates within 60 days of index prescription and controlled
or it in the analyses.

Long-term NSAID prescription. The current evi-
ence-based guidelines do not define long-term NSAID use as
high-risk factor. However, we wished to identify if duration
f index prescription was an independent predictor of guide-
ine adherence. We defined long-term NSAID prescription as
n index prescription with a �90-day supply and controlled
or it in the analyses.

Comorbidity not specific to NSAID-related gastro-
ntestinal toxicity. For each patient, we calculated a comor-
idity score, modified from the previously validated Deyo
hronic disease index.34 In constructing the index, we excluded
CD-9 codes associated with peptic ulcer disease (531.4–

31.7, 532.4–532.7, 533.4–533.7, 534.4–534.7) (examined
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eparately as a risk factor) and rheumatologic disease (710–
10.1, 710.4, 714.0–714.2, 714.81, 715, 725). The presence
f rheumatologic disease in the 365 days before index prescrip-
ion was recorded if present in 2 encounters and considered an
ndependent predictor variable.

Analytic Methods

Patients were categorized as high risk versus low risk
ccording to the presence of at least one risk factor for an
SAID-related upper gastrointestinal event. The high-risk

atients were then classified according to index prescription:
oxib, NSAID with gastroprotective agent, or NSAID alone.
aseline demographic features were compared between high-

isk and low-risk groups. Univariate comparisons between
ichotomous variables were made using �2 tests, while un-
aired t tests were used to compare continuous variables.
The proportion of adherence to evidence-based guidelines

as calculated by dividing all high-risk patients on an appro-
riate strategy (ie, coxib or NSAID with a gastroprotective
gent) by the total number of patients at high risk for an
SAID-related upper gastrointestinal event. Univariate anal-

sis of the potential predictors of adherence was conducted.
ultiple logistic regression analysis was used to assess predic-

ors of adherence, including the Deyo index of comorbidity,
ex, race, rheumatologic disease, long-term NSAID prescrip-
ion, and low-dose salicylate use. Wald’s �2 tests were used to
est for the significance of the influence of each independent
ariable. Odds ratios (ORs) and their 95% confidence intervals
CIs) were calculated. All analyses were performed using SAS
ersion 9.1 (SAS Institute, Inc, Cary, NC).

Results

From January 1, 2002, to December 31, 2002,
07,244 veterans met our study inclusion criteria and
ormed the study cohort. This population represents the
ational population of the VA; 94.3% were male, and
he percentages identified as white, black, or other/un-
nown race were 52.2%, 13.6%, and 34.3%, respec-
ively. Approximately 43.0% (n � 303,787) met our
efinition for high-risk individuals. When compared
ith low-risk individuals, those at high risk were more

ikely to be white, male, have long-term NSAID pre-
criptions, or have a low-dose salicylate coprescription.
dditionally, high-risk individuals were more likely to
ave a history of rheumatologic disease or a Deyo score
2 (Table 2). High-risk patients were also more likely to

e prescribed a coxib agent when compared with low-
isk individuals.

The majority (81.0%) of high-risk individuals had
imited comorbidity, as measured by the Deyo comor-
idity score (values �2). Rheumatologic disease was
ecorded in 19.0% of high-risk patients. Almost three
ourths of high-risk individuals (36.0%) had a history of

SAID prescription for �90 days (ie, long-term use). e
ow-dose salicylates were coprescribed to 29.7% of high-
isk individuals, with the majority (67.3%) on no adher-
nt strategy to reduce the risk of upper gastrointestinal
vents.

Individuals 65 years or older (87.1%) constituted the
argest high-risk subset (n � 264,679) (Table 3). The
ext most common risk factor was high average daily
SAID dose, occurring in 13.3% (n � 40,530). The

oncurrent use of an NSAID with anticoagulants or
orticosteroids was present in 4.4% and 3.5%, respec-
ively. A history of upper gastrointestinal events was
oted in 2.0% (n � 6086).
Of the 303,787 high-risk patients, 27.2% (n �

2,766) had an index NSAID prescription that was
dherent to evidence-based guidelines. An NSAID with
gastroprotective agent was prescribed for 17.8% of

atients and a coxib for 9.4% of patients. A nonselective
SAID without an appropriate gastroprotective strategy
as prescribed to 222,021 high-risk veterans (Table 3).
Among high-risk patients with concurrent prescrip-

ion of anticoagulants, 35.4% were prescribed a coxib,
4% were prescribed an NSAID with a gastroprotective
gent, and 50.6% were prescribed neither. Among those
ith a history of upper gastrointestinal events, 38.4% of
atients were prescribed an NSAID with a gastroprotec-
ive agent, 19.2% were prescribed a coxib, and 41.6%
ere prescribed neither adherent strategy. Those persons
n high-dose NSAIDs were prescribed an adherent strat-

able 2. Baseline Characteristics and Risk Factors of
Veterans With an Index NSAID Prescription,
According to Whether or Not They Were
Considered at High Risk for Upper
Gastrointestinal Events

Clinical characteristic

High risk
(n � 303,787;

43.0%)

Low risk
(n � 403,457;

57.0%)

ean age (SD) 70.8 (9.7) 50.5 (8.8)
ale (%) 295,578 (97.3) 371,021 (92.0)
hite (%) 168,937 (55.6) 196,509 (48.7)
lack (%) 29,228 (9.6) 71,072 (17.6)
ther/unknown race (%) 105,622 (34.8) 135,876 (33.7)
ith rheumatologic disease (%) 57,830 (19.0) 45,151 (11.2)
djusteda Deyo score �2 (%) 83,212 (27.4) 49,390 (12.2)
n low-dose salicylates (%) 90,197 (29.7) 74,040 (18.4)
ong-term prescription (%) 109,490 (36.0) 121,592 (30.1)
SAID with long half-life (%) 77,068 (25.4) 123,693 (30.7)
rescribed coxib (%) 28,587 (9.4) 15,275 (3.8)
rescribed coxib with
gastroprotective agent (%) 5769 (1.9) 3211 (0.80)

OTE. P value for all comparisons between high- and low-risk groups
as �.001.
Deyo score was calculated after excluding ICD-9 codes associated
ith peptic ulcer and rheumatologic disease.
gy in only 22.1% of cases (Table 3).
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Each of the 4 extant evidence-based guidelines (Amer-
can College of Gastroenterology, American College of
heumatology, VA Pharmacy Benefits Management
lan, and the Assessing Care of Vulnerable Elders
roject) has a somewhat different definition of high-risk
SAID users. Thus, we calculated both the number of

igh-risk users and the proportion of overall adherence to
vidence-based guidelines according to each of these. We
lso performed these calculations for an inclusive com-
osite that included all veterans identified as high risk by
ny of the 4 guidelines (Table 4). The number of high-
isk veterans who were NSAID users ranged from
98,907 (56.4%) of all NSAID users (inclusive compos-
te) to 198,667 (28.1%) of NSAID users (the Assessing
are of Vulnerable Elders project). For each of the guide-

ines, adherence among high-risk individuals was �34%.
When stratified according to number of risk factors

er patient, the overall proportion of adherence increased
ith the presence of average daily additional risk factors

Table 5). Among the patients with at least 2 risk factors,
dherence to evidence-based guidelines was 39.7%.
owever, among those who had at least 3 risk factors,

verall adherence to evidence-based guidelines was only
1.8%.

In a multivariable model, the following variables were
ignificant predictors of adherence to guidelines: a his-
ory of upper gastrointestinal events (OR, 4.07; 95%
I, 3.84–4.31), anticoagulant use (OR, 2.65; 95% CI,
.55–2.75), rheumatologic disease (OR, 1.60; 95% CI,
.57–1.63), Deyo comorbidity index score �2 (OR,
.22; 95% CI, 1.19–1.24), use of low-dose salicylates
OR, 1.60; 95% CI, 1.57–1.62), use of high-dose

able 3. Adherence to Evidence-Based Guidelines for NSAID
an NSAID

Clinical characteristic
NSAID with gastrop

(n � 54,179

emographic characteristics
Mean age (SD) 70.1 (9
Male (%) 52,612 (1
White (%) 34,227 (2
Black (%) 4947 (1
Other/unknown race (%) 15,004 (1

isk factors (%)
Age 65 years or older 45,540 (1
Concomitant anticoagulants 1881 (1
Concomitant corticosteroids 2847 (2
History of upper gastrointestinal events 2388 (3
High average daily dose 8730 (2

ther characteristics (%)
With rheumatologic disease 11,686 (2
Deyo score �2 17,526 (2
On low-dose salicylates 22,504 (2
Long-term prescription 20,780 (1
SAIDs (OR, 1.26; 95% CI, 1.22–1.31), and concurrent p
able 4. Adherence to Safe Prescribing of NSAIDs Among
High-Risk Veterans, According to Specific
Evidence-Based Guideline Criteria

Clinical guideline
No. of patients
at high risk (%)

Adherence
among patients
at high risk (%)

ur study definition of
high-risk patienta–e 303,787 (43) 82,766 (27.2)

merican College of
Rheumatologya,b,d,e,f 330,171 (46.7) 91,666 (27.8)

merican College of
Gastroenterologyb–e,g 361,591 (51.1) 95,567 (26.4)

ssessing Care of
Vulnerable Eldersb,e,h 198,667 (28.1) 57,836 (29.1)

A Pharmacy Benefits
Management Plana,b,d,f,i,j 119,081 (33.3)k

357,496 (50.6) 142,464 (39.9)
ost inclusive guideline
combinationb–g 398,907 (56.4) 105,942 (26.5)

Age 65 years or older.
History of upper gastrointestinal events.
High average daily dose NSAID.
Concurrent corticosteroid use.
Concurrent anticoagulant use.
Significant comorbidity (Deyo score �2).
Age 60 years or older.
Age 75 years or older.
Dyspepsia.
Rheumatoid arthritis.
Where adherent strategies among patients at highest risk for gas-
rointestinal toxicity include salsalate, a non–cyclooxygenase-selec-
ive formulary NSAID with gastroprotective agent (ie, PPI, misoprostol,
r famotidine), or a cyclooxygenase-2 inhibitor.

Where adherent strategies among patients at moderate risk for gas-
rointestinal toxicity include that salsalate or etodolac should be
ttempted as first-line therapy and then a non–cyclooxygenase-2
elective formulary NSAID with gastroprotective agent (ie, PPI, miso-
Use Among High-Risk Veterans With an Index Prescription for

rotective agent
; 17.8%)

Coxib
(n � 28,587; 9.4%)

NSAID alone
(n � 221,021; 72.8%)

.8) 73.5 (8.0) 70.6 (9.9)
7.8) 27,763 (9.4) 215,203 (72.8)
0.3) 17,483 (10.3) 117,227 (69.4)
6.9) 2114 (7.2) 22,167 (75.9)
4.2) 8990 (8.5) 81,627 (77.3)

7.2) 26,396 (10.0) 192,743 (72.8)
4.0) 4759 (35.4) 6811 (50.6)
6.6) 1438 (13.4) 6435 (60.0)
9.2) 1168 (19.2) 2530 (41.6)
1.5) 221 (0.6) 31,579 (77.9)

0.2) 9811 (17.0) 36,333 (62.8)
1.1) 9012 (10.8) 56,674 (68.1)
4.9) 7384 (8.2) 60,309 (66.9)
rostol, or famotidine).
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orticosteroid use (OR, 1.87; 95% CI, 1.79–1.95). Pa-
ients with an index prescription for �90 days (OR, 0.87;
5% CI, 0.85–0.88) were significantly less likely to be
rescribed an adherent strategy, whereas race was not a
ignificant risk factor (OR, 0.99; 95% CI, 0.96–1.03).

Discussion

This study shows that 43.0% of the veterans
rescribed NSAIDs in 2002 are considered to be at high
isk for upper gastrointestinal events. Among this group,
nly 27.2% were prescribed gastrointestinally safer
orms of NSAID therapy in adherence with currently
ublished evidence-based guidelines. Among high-risk
atients, the overall proportion of adherence increases
ith the presence of more than one risk factor per
atient; even the presence of 3 risk factors was associated
ith 41.8% adherence. When the VA Pharmacy Benefits
anagement Plan guideline30 was used to assess adher-

nce among the highest-risk patients, adherence in-
reased to 33.3%. Among patients at moderate risk for
astrointestinal injury, provider adherence to guidelines
as 39.9%.
Among the highest-risk patients, those with a history

f peptic ulcer disease or gastrointestinal bleeding
reated in the outpatient or inpatient setting, provider
dherence to guidelines improved to 58%. This finding
s comparable to a previous VA study of hospitalized
eterans with peptic ulcer disease or gastrointestinal
leeding showing that 20% were prescribed NSAIDs in
he first 6 months after discharge.35 Of these, 75% were
oprescribed PPIs, H2-receptor antagonists, or misoprostol.

NSAID prescribing patterns are less than optimal in
ther settings. In a previous study of Tennessee Medicaid
TennCare) enrollees, adherence to NSAID prescribing
uidelines occurred 12% of the time among those older
han 75 years and only 32% of the time when there was
history of ulcer disease.24 In a study of community-

welling elderly persons36 that assessed the quality of
harmacologic care as benchmarked by the Assessing

able 5. Assessment of At-Risk Population and Proportion
of Adherence Based on the Number of Risk
Factors for NSAID-Related Upper Gastrointestinal
Events

No. of risk factors No. of patients at risk Adherent (%)

At least 1 303,787 82,766 (27.2)
At least 2 30,133 11,952 (39.7)
3 or more 1503 629 (41.8)

OTE. Risk factors include age 65 years or older, concomitant corti-
osteroid use, concomitant anticoagulant use, history of upper gas-
rointestinal events, and high average daily dose.
are of Vulnerable Elders project guidelines,23 only 11% n
95% CI, 4%–15%) were prescribed appropriate gastro-
ntestinal prophylaxis. These patients were all enrolled in
pharmaceutical benefit program covering branded and
eneric prescriptions with a co-payment of $10 or less. A
tudy of elderly Medicare beneficiaries from Pennsylvania
nrolled in a pharmacy benefits plan showed that only
% of NSAID users with at least one risk factor for
astrointestinal bleeding received a PPI or misoprostol.37

imilar findings have been shown in The Netherlands,
here use of gastroprotective therapy with traditional
SAIDs occurred in only 20% of persons with a prior

lcer.38

There are several strengths to the present study. It
epresents the largest examination of adherence to
SAID prescribing guidelines and uses objective mea-

urements of drug prescribing and dispensing. The use of
he national VA databases allowed the identification of a
arge cohort of patients prescribed NSAIDs and assess-
ent of individual patient factors that are important in

he determination of adherence. Another strength of the
tudy is that the study population consisted of patients
hroughout the United States whose medical care is
rovided by a large, equal-access health care system.
Limitations of our results include their generalizabil-

ty to women and nonveterans. It is also possible that
ersons who receive NSAIDs at the VA may take either
ut-of-(VA)-system or over-the-counter PPIs and H2-
eceptor antagonists. In most cases, however, the cost of
hese gastroprotective agents is greater than the small
o-payment ($2.00 before February 2002 and $7.00 after
ebruary 2002) required at the VA. It is more likely that
he VA pharmacy data underestimate the veterans at risk
or adverse gastrointestinal events because out-of-system
r over-the-counter NSAID and aspirin use is inexpen-
ive and likely to occur commonly.39

There is likely to be a variable degree of misclassifi-
ation in identifying those with risk factors. This is less
ikely for concurrent use of anticoagulants and more
ikely for a history of peptic ulcer disease or upper
astrointestinal bleeding event based on hospital or out-
atient encounter data. Therefore, we were likely to un-
erestimate the prevalence of this risk factor, thus making
he findings of low adherence even more relevant.

Despite the widespread dissemination of evidence-
ased guidelines by national societies,13,14,18 managed
are organizations,30 and well-publicized multicenter
tudies,23 it is clear from this and other studies24,36 that
igh-risk NSAID use is frequently not accompanied by
ppropriate use of safer drugs. A lack of dissemination is
nlikely to explain this phenomenon entirely, given that
hese guidelines were published in high-visibility jour-

als13,14,18,23,24 and the presence of a major marketing
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ffort from the pharmaceutical makers of newer coxib
gents that highlight the risk of traditional NSAIDs.

Alternative explanations for the observed lack of ad-
erence must be entertained. Clinicians aware of the
uidelines may consider the guidelines of marginal va-
idity or underestimate the absolute risk of unsafe
SAID prescriptions. Additionally, the lack of a single,

efinitive algorithm for safer NSAID use may influence
roviders to choose none of the recommended alterna-
ives. Furthermore, although the validity of the evidence-
ased guidelines is supported by data from randomized
rials, the clinical consequences of nonadherence to these
uidelines in routine clinical practice have not been
ocumented.
Because coxibs and PPIs are expensive and because

hey can be prescribed on the basis of clinical consider-
tions other than individual patient risk,37 systematic
arriers such as prior authorization or restricted use are
ften used in both VA and non-VA settings. In a study
mong a Medicaid population, the requirements for prior
uthorization in some states were associated with de-
reased use of coxibs.40 During our study period, the VA
harmacy Benefits Management Plan did publish guide-

ines and criteria for the appropriate use of these drugs.
owever, specific policies regarding the prescription of

oxibs and PPIs varied in the VA at both the local
facility) and the regional (VISN) level. Thus, an exam-
nation of the effects of prior authorization or the re-
tricted use of these drugs (limited to subspecialty ex-
erts) on overall provider adherence was not performed.
There is reasonable evidence to support the gastrointes-

inal benefits of cytoprotective agents as recommended by
vidence-based guidelines. Misoprostol (with an NSAID)
nd coxibs are associated with a 50% decrease in risk of
pper gastrointestinal events.2–4 However, misoprostol is
ssociated with a high degree of patient intolerance,3 and
uestions regarding the cardiovascular safety of the
oxibs still remain.41 The combination of traditional
SAIDs with PPIs has been shown to reduce endoscopic

lcers19,20,42,43 but has not been tested for the reduction
f “clinically important” upper gastrointestinal events.
he data for the effectiveness of H2-receptor antagonists

n preventing NSAID-associated adverse events are less
onvincing.32

In summary, adherence to evidence-based guidelines
or safe prescription of NSAIDs among high-risk indi-
iduals is low, even in the presence of multiple risk
actors. The likelihood of adherence is further decreased
mong patients who are prescribed NSAIDs on a long-
erm basis. Given the withdrawal of several coxib drugs
rom the market, the existing guidelines will likely be

evised to reflect the competing risks of cardiovascular
nd gastrointestinal toxicity. Nonetheless, future studies
re required to identify the consequences of nonadher-
nce to NSAID evidence-based guidelines and to iden-
ify interventions successful in improving provider
dherence.
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