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Nonsteroidal Anti-inflammatory Drugs and the Incidence of Hospitalizations
for Peptic Ulcer Disease in Elderly Persons

Walter E. Smalley,12 Wayne A. Ray,2 James R. Daugherty,2 and Marie R. Griffin2'3

To determine the incidence rate of serious ulcer disease among users and nonusers of nonsteroidal
anti-inflammatory drugs (NSAJDs), a retrospective cohort study was done on 103,954 elderly Tennessee
Medicaid recipients with 209,068 person-years of follow-up from 1984 to 1986. There were 1,371 patients
hospitalized with peptic ulcer disease or upper gastrointestinal hemorrhage identified by Medicaid hospital
claims and verified by review of the medical record. Ulcer hospitalization rates by NSAID exposure category,
duration of use, and daily dose were determined. The rates of ulcer hospitalization among nonusers and
current users of NSAIDs were 4.2 and 16.7 per 1,000 person-years, respectively, an excess rate among current
users of 12.5 (95% confidence interval (Cl) 11.4-13.6) per 1,000 person-years. Among new users, the ulcer
hospitalization rates were 26.3 per 1,000 person-years during the first 30 days of use and 20.9 per 1,000
person-years over the next 31-180 days, representing excess ulcer hospitalization rates of 22.1 (95% Cl
18.6-25.6) and 16.7 (95% Cl 13.1-20.1) per 1,000 person-years, respectively. For long-term users (180 days
or more of continuous NSAJD use), the ulcer hospitalization rate remained elevated at 15.3, an excess of 12.0
(95% Cl 10.3-13.6) hospitalizations per 1,000 person-years. The excess hospitalization rates per 1,000
person-years increased with increasing dose from 6.0 (95% Cl 4.0-8.0) for the lowest dose category to 17.8
(95% Cl 15.5-20.1) for the highest. The excess rate of ulcer hospitalization for elderly NSAID users is high.
These drugs should be used with caution in elderly persons, and alternatives to NSAID therapy should be
strongly considered. Am J Epidemiol 1995;141:539-45.
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Nonsteroidal anti-inflammatory drugs (NSAIDs) are
among the most frequently used drugs in the United
States. Approximately 75 million NSAID prescrip-
tions are dispensed annually (4.5 percent of all pre-
scriptions) at a cost of about $2.5 billion (1-3).
NSAID use increases with age so that the point prev-
alence of prescription NSAID use is between 10 and
15 percent for persons aged 65 years or older (4-7).

The frequent use of NSAIDs by elderly patients is of
concern because evidence is mounting that NSAID use
is an important risk factor for peptic ulcer disease in
this population. A recent meta-analysis that combined
the results from eight studies of nonaspirin NSAIDs
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and serious gastrointestinal complications reported a
summary relative risk estimate of 5.5 for persons aged
65 years or older (8). However, most of the evidence
linking NSAIDs to peptic ulcer disease comes from
case-control studies that do not provide absolute rates
of disease in users and nonusers of NSAIDs. In addi-
tion, the focus of most cohort studies published to date
has also been on relative risks rather than on absolute
rates (9-13). There have been several cohort studies of
serious gastrointestinal side effects associated with
NSAID use. However, these studies have been limited
by the lack of specific information regarding the ab-
solute rates in the elderly (9, 12, 14, 15), the use of a
select population (16), or the use of a limited number
of outcomes such as death (11), perforation (14), or
upper gastrointestinal hemorrhage (10, 15). In addi-
tion, there is little information regarding how the risk
of these outcomes varies with dose and duration of
therapy. This information is crucial for clinical and
policy decision making. Lacking such data, the clini-
cian treating an elderly patient with osteoarthritis (the
primary reason for NSAID use in the elderly) (6, 17)
cannot quantify the risks and benefits of NSAID ther-
apy. Similarly, policy analyses such as the value of
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therapeutic alternatives to NSAIDs (18-21) or the
cost-effectiveness of prophylactic agents (22-24) are
hampered by the lack of data on incidence rates of
clinically important ulcer disease among users and
nonusers of NSAIDs.

The objective of this study was to calculate rates of
hospitalization for confirmed peptic ulcer disease by
NSAID use status in a large cohort of persons aged 65
years and older. We determined how age, sex, dura-
tion, and dose of NSAID use influenced these rates
and examined rates of disease associated with NSAID
use by type of ulcer disease.

MATERIALS AND METHODS

Study design

We conducted a retrospective cohort study of hos-
pitalization for peptic ulcer disease between 1984 and
1986 among 103,954 persons aged 65 years or older
who were Tennessee Medicaid enrollees. The Medi-
caid cohort provided a well-defined population for
which computerized pharmacy claims provided indi-
cators of non-aspirin NSAID use, and hospital claims
provided starting points for case identification. This
cohort was the study base for a previously reported
nested case-control study (5). In our analysis, we clas-
sified all person-time among cohort members by
NSAID use status and calculated incidence rates of
hospitalization for peptic ulcer disease in each of the
resulting groups.

Sources of data

The study population was drawn from the Tennes-
see Medicaid program, which, at the time of the study,
had an annual enrollment of approximately 85,000
persons aged 65 years or older, accounting for 15
percent of the state's elderly population. The Medicaid
enrollment file identifies persons who are eligible to
receive Medicaid benefits; the specific dates of Med-
icaid coverage; and the sex, race, date of birth, and the
county of residence of the enrollees. Linked Medicare-
Medicaid files include admission and discharge dates
for hospitalizations and are coded by diagnosis accord-
ing to the International Classification of Diseases,
Version 9, Clinical Modification (ICD-9-CM) (25) (up
to two diagnoses in Medicaid and up to six in Medi-
care). The pharmacy file contains reimbursed prescrip-
tions for outpatients and nursing home residents. Dur-
ing the study, most prescription drugs were included
on the Medicaid formulary. This file identifies when
the prescription was filled, which drug was dispensed,
how much of the drug was dispensed, and the number
of days the drug supply should last. The nursing home
file includes the beginning and ending dates of each

nursing home stay that was reimbursed by Medicaid.
Tennessee state death certificate files, which include
the ICD-9-CM-coded underlying cause of death, have
been linked with the Medicaid enrollment file.

Cohort

The study cohort consisted of all Tennessee Medi-
caid enrollees aged 65 years or older during the study
period with at least 1 year of Medicaid enrollment.
Persons entered the cohort on the last of the following
dates: January 1,1984, attainment of age 65 years, and
attainment of 365 days of Medicaid enrollment. For
each cohort member, person-time ended on the first of
the following dates: December 31, 1986, termination
of Medicaid enrollment, a potential study event, or
death. Person-time in the hospital and within 30 days
after hospitalization was excluded because Medicaid
data do not identify drugs given in the hospital.

NSAID exposure

Exposure to non-aspirin NSAIDs was determined
using computerized Medicaid pharmacy files. Aspirin
was not studied because most aspirin exposure in this
cohort was "over the counter" use (5) and, thus, was
not present in Medicaid files. With the date of pre-
scription and the days supply, person-time was classi-
fied as follows: Current use of NSAIDs extended from
the day the prescription was filled through the end of
the days of supply of drug as recorded by the phar-
macist (usually 30 days, the maximum days supply
allowed in the Tennessee Medicaid program); indeter-
minate use included days 1-60 after the last day of
current use; former use included days 61-365 after the
last day of current use; and nonuse days were those
with no preceding NSAID prescription or those more
than 365 days after current use. To determine the
validity of our exposure categories, we compared them
with NSAID use as recorded in the medical record, a
source of exposure information that likely is incom-
plete. Among patients with a study event who were
classified as current, indeterminate, former, and non-
users of NSAIDs by this definition, 64, 45, 20, and 5
percent, respectively, were noted to be NSATD users in
the hospital record.

Current use time was categorized by the duration of
continuous NSAID use, defined as the sum of consec-
utive days of current use (with no lapses between
NSATD refills of use of greater than 14 days). New use
was defined as current use of 180 days or less pre-
ceded by a period of at least 180 days without an
NSATD prescription. Long-term use was defined as at
least 180 days of continuous use. The remainder of
person-time was defined as intermittent use, that is,
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180 days or less of continuous use with one or more
NSAID prescriptions in the 180 days prior to the
current period of use.

"Standard doses" for each individual NSAID were
defined by the manufacturer's lowest recommended
daily dose for treating rheumatoid arthritis (26). The
NSAID standard doses were ibuprofen (1,800 mg),
indomethacin (75 mg), sulindac (300 mg), naproxen
(500 mg), fenoprofen (900 mg), piroxicam (20 mg),
tolmetin (600 mg), and meclofenamate (200 mg). Dos-
age categories associated with similar ulcer rates were
combined to yield three categories: less than 0.75,
0.75-1.75, and more than 1.75 standard doses per day,
termed low, moderate, and high dose.

Study events

Peptic ulcer disease included hospitalization for gas-
tric or duodenal ulcer as confirmed by surgery, endos-
copy, roentgenogTam, or autopsy as well as hospital-
ization for upper gastrointestinal hemorrhage with no
other identified cause, defined by hematemesis, the
presence of blood in a nasogastric aspirate, or melena.
Hospitalizations for other causes of upper gastrointes-
tinal hemorrhage, such as esophageal varices, gastric
cancer, or gastritis were excluded. The first qualifying
hospitalization in the study period was identified by
reviewing the medical records of cohort members with
a diagnosis on hospital discharge or an underlying
cause of death on a death certificate, indicating gastric,
duodenal, peptic or gastrojejunal ulcer (ICD-9-CM
codes 531-534), other disorders of the stomach and
duodenum (codes 536 and 537), or gastrointestinal
hemorrhage (code 578). Cases of duodenal and pyloric
ulcer were classified as "duodenal ulcer." Cases of
gastric, gastrojejunal, and gastric and duodenal ulcer
occurring simultaneously were classified as "gastric
ulcer."

Of the 4,195 cohort members initially screened, 503
were excluded because the ulcer had been found inci-
dentally, hospital records were not located, or the
events did not meet enrollment, date, or age criteria
(5). Of the remaining 3,692 patients, persons who did
not meet the case definition with a past history of ulcer
disease only (n = 102), lower gastrointestinal hemor-
rhage (n = 458), gastrointestinal hemorrhage of un-
known origin (n = 327), other upper gastrointestinal
disease only (n = 307) (such as gastritis or malig-
nancy), or other diagnoses (n = 421) were excluded
from the study. Persons with events that occurred
within the hospital or within 30 days of a hospital
discharge (n = 662) were excluded. The remaining
1,415 patients with peptic ulcer disease were the cases
for the previous study using this database (5). How-
ever, upon reexamination of these hospitalizations, we

excluded 44 additional patients whose events occurred
within 30 days of a previous hospital discharge, leav-
ing a total of 1,371 patients with events of interest for
this study.

Analysis

Unadjusted hospitalization rates for each category
were calculated by dividing the number of events by
person-time at risk. To control for potential differ-
ences in subject characteristics by exposure, we deter-
mined adjusted rates from Poisson regression models
(27) using the method of marginal prediction (28). The
models included terms for age, sex, race, nursing
home status, any hospitalization in the prior year, and
NSAID use. To measure the effect of NSAID use, we
calculated the difference between adjusted rates of
current users and nonusers of NSAIDs; 95 percent
confidence intervals for rate differences were calcu-
lated with a test-based method (29).

RESULTS

The cohort included 103,954 Medicaid enrollees
with 209,068 person-years of follow-up. This study
population was predominately female (74 percent of
person-time) and had substantial proportions of blacks
(28 percent), persons residing in nursing homes (20
percent), and the very old (18 percent older than age
85 years, 44 percent aged 75-84, and 41 percent aged
65-74). Cohort members were prescribed NSAIDs for
13 percent of person-time (current use), while an ad-
ditional 23 percent of person-time occurred within 1
year after an NSATD prescription (indeterminate and
former use).

In the 209,068 person-years of follow-up, 1,371
cohort members were hospitalized for peptic ulcer
disease, or 6.6 hospitalizations per 1,000 person-years
(table 1). These 1,371 patients experienced an in-
hospital mortality of 7.9 percent. Among cohort mem-
bers not exposed to NSAIDs, the ulcer hospitalization
rate was 4.2 per 1,000 person-years, while among
current users of NSAIDs the rate was 16.8 per 1,000
person-years. Rates for former and indeterminate users
were 5.5 and 10.0 per 1,000 person-years, respec-
tively. The adjusted rates from the multivariate model
were similar to the unadjusted rates. The adjusted rate
difference between current users and nonusers of
NSAIDs was 12.5 (95 percent confidence interval (CI)
11.4-13.6) excess ulcer hospitalizations per 1,000
person-years of NSAID use.

In each age and sex group, current users of NSAIDs
had ulcer hospitalization rates substantially greater
than those for comparable nonusers (table 2). The
excess ulcer hospitalization rate for women (13.0 hos-
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TABLE 1. Ulcer hospitalization rates (per 1,000 person-years) by NSAID* exposure category,
Tennessee Medicaid enrollees aged 65 years or older, 1984-1986

NSAIO exposure
Person-
years

No. of
hospital izatkxts

Unadjusted
rate

Adjusted
ratet

Adjusted rate
difference* 95%CI»

Nonuse
Former
Indeterminate
Current

Total

134,560
28,446
18,995
27,067

209,068

569
157
189
456

1,371

4.2
5.5

10.0
16.8

6.6

4.2
5.3

10.6
16.7

0
1.1
6.4

12.5

Reference
0.3-2.0
5.3-7.6

11.4-13.6

* NSAIDs, nonsteroJdal anti-inflammatory drugs; Cl, confidence interval.
t Adjusted for age, sex, race, nursing home status, and hospitalizatJon in the previous year by Polsson

regression models using the method of marginal prediction.
% Difference between adjusted rate In the group using NSAID and that in nonusers.

TABLE 2. Age- and sex-specific ulcer hoapltallzation rates*
(per 1,000 person-years), Tennessee Medicaid enrollees aged
65 years or older, 1984-1986

Sex and age
(years)

Men
65-74
75-84
£85

Total

Women
65-74
75-84
£85

Total

NSAIDt
exposure
category

Nonuse

4.4
5.9
8.4

5.6

3.0
3.7
5.3

3.7

Current
use

14.3
15.4
14.1

14.8

10.5
17.9
28.5

16.7

Rate
difference):

9.9
9.5
5.7

92

7.5
14.2
23.2

13.0

95%Clt

6.4 to 13.3
5.7 to 13.1

-1.7 to 13.3

6.8 to 11.5

5.9 to 9.2
12.1 to 16.1
19.6 to 26.8

11.7 to 14.3

* Adjusted for race, nursing home status, and hospitalization in
the previous year by Poisson regression models using the method
of marginal prediction.

t NSAID, nonsteroidal anti-inflammatory drug; Cl, confidence
Interval.

t Difference between adjusted rate In the group using NSAID
and that In nonusers.

pitalizations per 1,000 person-years) was greater than
that for men (9.2 per 1,000 person-years, p < 0.05).
Among women, the excess rate among current NSAID
users increased with age (p < 0.05), so that women
aged 85 years or older who were current NSAID
users had 23.2 (19.6-26.8) more hospitalizations per
1,000 person-years than did comparable nonusers of
NSAIDs.

For the entire cohort, the hospitalization rates for
gastric and duodenal ulcer and upper gastrointestinal
hemorrhage were 6.5, 7.3, and 2.9 per 1,000 person-
years, respectively. In each diagnostic category, cur-
rent NSAID users had a substantial excess rate of ulcer
hospitalizations (table 3). Five percent of the ulcer
patients in this cohort presented with perforation, a
serious complication of ulcer disease that was associ-

TABLE 3. Diagnosis-specific ulcer hospitalization rates* (per
1,000 person-years) for nonusers and current users of
NSAIDst. Tennessee Medicaid enrollees aged 65 years or
older, 1984-1986

Specific diagnosis Nomiser
Current Rate „ _ , „ . ,

user difference* * " * U T

Gastric ulcer
Duodenal ulcer
Gastrointestinal

hemorrhage

1.2
1.8

1.2

6.5
7.3

2.9

5.3
5.5

1.7

4.7-6.0
4.7-6.2

1.1-2.2

* Adjusted for age, sex, race, nursing home status, and hospi-
talization in the previous year by Poisson regression models using
the method of marginal prediction.

t NSAIDs, nonsteroidal antJ-lnflammatory drugs; Cl, confidence
interval.

t Difference between adjusted rate in the group using NSAIDs
and that in nonusers.

ated with an in-hospital mortality of 26 percent. The
hospitalization rate for ulcer perforation among cur-
rent NSAID users was 1.5 per 1,000 person-years,
which was an excess of 1.3 (95 percent Cl 1.0-1.6)
hospitalizations over that of nonusers.

Regardless of the duration of therapy, current users
had a substantial excess rate of ulcer hospitalization
(table 4). For "new users" (current use of 180 days or
less preceded by a period of at least 180 days without
an NSAID prescription), the excess rates for the first
30 days and the subsequent 31-180 days were 22.1 (95
percent Cl 18.6-25.6) and 16.7 (95 percent Cl 13.1-
20.1) per 1,000 person-years, respectively. For "long-
term users" (more than 180 days of continuous use),
the excess rate of ulcer hospitalization was 12.0 (95
percent Cl 10.3-13.6). For "intermittent users" (180
days or less of continuous use with one or more
NSAID prescriptions in the 180 days prior to the
current period of use), the excess rate of ulcer hospi-
talization was 11.1 (95 percent Cl 9.8-12.4), similar to
the excess rate among long-term users.

The adjusted rate of ulcer hospitalization increased
with increasing dose of NSAID. The excess rate
among those current users who received low, moder-
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TABLE 4. Ulcer hospltallzatlon rates per 1,000 person-years among current NSAID* users by duration
of use and dally dosage, Tennessee Medlcaid enrollees aged 65 years or older, 1984-1986

Current NSAID use category

Duration of continuous use
New§ (<30 days)
New§ (31-180 days)
Intermittentl
Long-termU

Daily dose#
Low
Moderate
High

Parson-years

No.

2,020
1,527

15,674
7,846

4,328
18,027
4,712

%

7.5
5.6

58.0
29.0

16.0
66.6
17.4

Adjusted
ratat

26.3
20.9
15.3
16.2

10.2
17.1
22.0

Rate
difference^

22.10
16.70
11.10
12.00

6.00
12.90
17.80

95%CI»

18.6-25.6
13.1-20.1
9.8-12.4

10.3-13.6

4.0-8.0
11.5-14.3
15.5-20.1

* NSAID, nonsteroidal anti-inflammatory drug; Cl, confidence interval.
t Adjusted for age, sex, race, nursing home status, and hospitalization in the previous year by Poisson

regression models.
t Difference between adjusted rate in the group using NSAIDs and that in nonusers (4.2 per 1,000 person-

years).
§ "New" users received no prescription for NSAIDs for at least 180 days prior to the current course of therapy.
I •Intermittenf users received at least one NSAID prescription in the 180 days preceding the current course

of therapy.
H "Long-term" users had received NSAIDs continuously for at least 180 days.
# Standard doses based upon the manufacturer's lowest recommended daily dose for treating rheumatoid

arthritis: low = <0.75, moderate = 0.75-1.75, and high = £1.75 standard doses per day.

ate, and high doses were 6.0 (95 percent CI 4.0-8.0),
12.9 (95 percent CI 11.5-14.3), and 17.8 (95 percent
CI 15.5-20.1) per 1,000 person-years, respectively.

For both new and long-term users of NSAIDs, the
excess rate of ulcer hospitalizations increased with
increasing daily dose (figure 1). New users taking high
doses had the highest excess ulcer hospitalization rate
of 26.3 (95 percent CI 19.7-32.9) per 1,000 person
years, while long-term users on low doses had the

Dose Low Moderate High Low Moderate High

Duration New Users Long-term Users

FIGURE 1. Effect of duration and dose of NSAIDs on ulcer hos-
prtalization rates in elderly Tennessee Medicald enrollees, 1984-
1986. Y-axis: rate difference per 1,000 person-years (95 percent
confidence interval); difference between adjusted rate in NSAID use
group and that in nonusers. (Adjusted rate in nonusers, 4.2 per
1,000 person-years). Standard doses based upon the manufactur-
er's lowest recommended daily dose for treating rheumatoid arthri-
tis: low = <0.75, moderate = 0.75-1.75, and high >1.75 standard
doses per day. New users had used NSAIDs for less than 180 days
and had received no prescription for NSAIDs for at least 180 days
prior to becoming a user. Long-term users had used NSAIDs con-
tinuously for 180 days or more.

lowest excess ulcer hospitalization rate of 5.8 (95
percent CI 2.4-9.2) per 1,000 person-years.

DISCUSSION

NSAID use was associated with a substantial rate of
hospitalization for peptic ulcer disease in this cohort of
elderly Medicaid patients. Among current users of
NSAIDs, the adjusted rate of hospitalization for ulcer
disease was 16.7 per 1,000 person-years, in contrast to
a rate of 4.2 among nonusers, an attributable rate of
12.5 excess hospitalizations for ulcer disease per 1,000
person-years among users. The excess risk was highest
for women aged 85 years or older. Those who were
current NSAID users had a rate of 28.5 per 1,000
person-years, substantially in excess of that of 5.3 for
comparable nonusers. Although the increased risk
among older women was not demonstrated in the large
meta-analysis (8), it was present in some other studies
(12, 13) and was not accounted for by dose (13).

Although the excess risk of ulcer disease was high-
est for new users of NSAIDs, it remained elevated
throughout therapy: Long-term users who received
NSAIDs continuously for 180 days or more had an
excess rate of 12.0 (95 percent CI 10.3-13.6) per 1,000
person years. Even the lowest risk group, long-term
users of low-dose NSAIDs, had an excess ulcer hos-
pitalization rate of 5.6 per 1,000 person-years com-
pared with that of nonusers. An excess rate was
present for all disease types—gastric ulcer, duodenal
ulcer, gastrointestinal hemorrhage—and for perfora-
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tion, a serious complication that should nearly always
be associated with hospitalization.

The evidence from this and other studies suggests
that increased rates of peptic ulcer disease in NSATD
users represent an effect of the drugs per se. The
cohort design of the study, in which all qualifying
ulcer cases were identified for a defined population
and ascertainment of drug use was prior to the onset of
disease, minimizes the chances for selection or infor-
mation bias. Although we did not have information on
compliance, previous studies have shown that phar-
macy claims are good indicators of prescription drug
use (30-32). Furthermore, nondifferential exposure
misclassification would underestimate the association
between NSAIDs and peptic ulcer disease. Physicians
caring for patients on NSAIDs may have a lower
threshold for admitting patients and performing diag-
nostic evaluations to diagnose peptic ulcer disease.
However, among NSAID users, the admissions for
ulcer disease were associated with perforation, ob-
struction, transfusion, or surgery in over 50 percent of
cases (5) and thus were not elective in nature. The
multivariate analysis that controlled for indicators of
frailty, including nursing home status and prior hospi-
talization, yielded rates that were very similar to the
unadjusted rates, indicating that the effect of NSAIDs
was not confounded by these factors. Our previous
case-control study, conducted in the same population,
demonstrated that other drug use, a prior history of
peptic ulcer disease, aspirin use, smoking, and ethanol
use also were not confounding factors within this
population (5).

The elderly Medicaid population has unique demo-
graphic characteristics that may limit the generaliz-
ability of these results to other populations. However,
the rate of ulcer disease among NSAID users in this
study was four times that among nonusers, consistent
with the relative risks reported from other elderly
populations (8) and, by virtue of the study design, was
nearly identical with the results from the prior nested
case-control study conducted in this population (5).
The overall ulcer hospitalization rate in this cohort of
6.6 per 1,000 person-years is also similar to the rate of
4.4 hospitalizations with peptic ulcer disease as the
first listed diagnoses per 1,000 persons aged 65 years
and over reported from the National Hospital Dis-
charge Survey (33). The incidence rates of ulcer and
gastrointestinal hemorrhage hospitalizations among
nonusers of NSAIDs reported here were also similar to
those reported for elderly Saskatchewan residents, for
whom rates ranged from 2 to 8 per 1,000 person-years
in men and women aged 65-85 years (12).

The findings of this study emphasize the need for
caution in prescribing NSAIDs for elderly patients.

Complications of peptic ulcer pose a serious risk to
frail elderly patients: In this cohort, patients with ulcer
hospitalizations had a 8 percent in-hospital mortality.
The risks of hospitalization associated with NSAID
use in this population are comparable with the risks of
hospitalization for bleeding complications of low-dose
oral anticoagulant therapy for atrial fibrillation as re-
ported in recent trials (about 10-20 per 1,000 person-
years) (34, 35), therapy that generally has been re-
garded as much more dangerous than NSAID therapy
(36).

The initial use of NSAIDs in uncomplicated osteo-
arthritis should be reconsidered in the context of other
potentially effective alternatives such as acetamino-
phen (18, 19, 37), weight loss (21), and physical
activity (20). Such caution is particularly important for
patients with other risk factors for peptic ulcer disease,
such as other medical illness, past ulcer history, etha-
nol and tobacco use, or for those receiving cortico-
steroids or anticoagulants (38, 39).
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