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A Novel Composite Endpoint to Evaluate the
Gastrointestinal (GI) Effects of Nonsteroidal
Antiinflammatory Drugs Through the Entire GI Tract
FRANCIS K. L. CHAN, BYRON CRYER, JAY L. GOLDSTEIN, ANGEL LANAS, DAVID A. PEURA,
JAMES M. SCHEIMAN, LEE S. SIMON, GURKIRPAL SINGH, MARTIN J. STILLMAN, CHARLES M. WILCOX,
MANUELA F. BERGER, AURORA BREAZNA, and WILLIAM DODGE

ABSTRACT. Objective. Nonsteroidal antiinflammatory drugs (NSAID) not only cause damage to the upper gas-
trointestinal (GI) tract but also affect the lower GI tract. To date, there is no endpoint that evaluates
serious GI events in the entire GI tract. The objective of this report is to introduce a novel compos-
ite endpoint that measures damage to the entire GI tract — clinically significant upper and lower GI
events (CSULGIE) — in patients with NSAID-induced GI damage.
Methods. We reviewed the data from largescale, multicenter, randomized, clinical trials on lower GI
toxicity associated with NSAID use. The rationale for using CSULGIE as a primary endpoint in 2
ongoing trials — the Celecoxib vs Omeprazole and Diclofenac for At-risk Osteoarthritis (OA) and
Rheumatoid Arthritis (RA) Patients (CONDOR) trial and the Gastrointestinal Randomized Events
and Safety Open-Label NSAID Study (GI-REASONS) — is also discussed.
Results. Previous randomized trials focused primarily on damage to the upper GI tract and often neg-
lected the lower GI tract. The CSULGIE endpoint extends the traditional “perforation, obstruction,
and bleeding” assessment of upper GI complications by including events in the lower GI tract
(small/large bowel) such as perforation, bleeding, and clinically significant anemia.
Conclusion. By providing clinicians with a new, descriptive language for adverse events through the
entire GI tract, the CSULGIE endpoint has the potential to become a standard tool for evaluating the
GI effects of a range of therapies. (First Release Nov 1 2009; J Rheumatol 2010;37:167–74;
doi:10.3899/jrheum.090168)
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Drug-induced gastrointestinal (GI) toxicity remains a major
clinical problem; in the United States, 20%–40% of all
drug-induced side effects are associated with the GI tract1.
Nonsteroidal antiinflammatory drugs (NSAID) are well
known to cause potentially serious adverse GI events such
as ulcers, perforation, hemorrhage, and death2. Due to their
antiinflammatory, antipyretic, and analgesic properties,
NSAID are among the most widely prescribed medications
worldwide. However, the GI side effects associated with
their use are a significant cause of hospital admissions, mor-
tality, and healthcare expenditure3-5.

Although NSAID-induced upper GI toxicity has been
well characterized6-8, the risk of lower GI tract events is less
well recognized. Traditional “perforation, obstruction, and
bleeding” (POB) assessments are often used to characterize
upper GI tract events; however, it should be noted that these
assessments are often dominated by bleeding events.
Bjarnason, et al were among the first group to report that
nonselective NSAID could damage the lower GI tract. They
showed an abnormal effect of NSAID on the permeability of
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both the proximal and the distal intestine9. In a postmortem
examination, Allison, et al10 found there was a significant
increase in small bowel ulcerations among patients taking
NSAID compared with nonusers; further, in this study, 3
patients were reported to have died from perforation of the
small bowel. In the same year, Lanas, et al also reported an
association between NSAID use and an increased risk for
lower GI bleeding11.

There has been an increasing body of evidence to suggest
that NSAID-induced GI toxicity does extend to the lower GI
tract12-19. A number of case-control studies have consistent-
ly shown that NSAID use increases the risk of lower GI
bleeding and perforation20-22, while data derived from sec-
ondary analyses of randomized NSAID trials13,23 suggest
that 33%–50% of serious GI events reported occur in the
lower GI tract. In a systematic review of published studies to
identify possible adverse effects of NSAID on the small
intestine24, it was found that NSAID caused a variety of
small intestinal damage such as ulcers, perforation, stric-
tures, anemia, and hypoalbuminemia. However, assessment
of NSAID damage to the small intestine has proven to be
extremely difficult and many physicians were skeptical
regarding the concept that NSAID could cause such damage.

Among various small intestinal events associated with
NSAID use, the diagnosis of significant occult bleeding
(with or without anemia) is most difficult and has often been
overlooked by physicians. Although more advanced diag-
nostic technologies such as capsule endoscopy or double-
balloon enteroscopy have provided physicians with a means
of visualizing the lower GI tract, they are currently not
widely adopted by the medical community due to their lim-
itations. For example, both procedures are time-consuming,
costly, and are only available in specialized centers. There
are also reports that significant lesions have been missed
with capsule endoscopy25,26 and, due to the invasive nature
of the procedure, serious complications such as pancreatitis
and perforation have been reported with double-balloon
enteroscopy27. On the other hand, the clinical significance
of finding asymptomatic mucosal breaks among patients
taking NSAID remains uncertain. Thus, while these new
technologies may serve as adjuvant diagnostic tools,
NSAID-induced occult bleeding from the small bowel
remains largely a clinical diagnosis that is often established
by excluding other causes of a drop in hemoglobin.

Recent data suggest that hospitalizations for lower GI
complications are increasing. In a study in Spain, Lanas, et
al demonstrated that, while hospitalizations due to upper GI
complications fell in the decade 1996–2005 (from 87 to
47/100,000), lower GI complications increased from 20 to
33/100,00028; in the same study, lower GI events were also
associated with higher mortality rates, longer hospitaliza-
tion, and higher resource utilization than upper GI events.
These data are further supported by the findings from a
recent study in the US looking at the number of hospitaliza-

tions between 1998 and 200629. During this period, hospi-
talizations for lower GI bleeding increased by 8% (per
100,000 people), while the number of upper GI bleeding
events fell (14% decrease per 100,000).

We aimed to evaluate the outcomes of several pivotal tri-
als and introduce a novel composite endpoint that measures
damage to the entire GI tract — clinically significant upper
and lower GI events (CSULGIE) — in patients with
NSAID-induced GI damage.

MATERIALS AND METHODS
We reviewed the study design, duration of followup, endpoint definitions,
and GI adverse event (AE) rates of several pivotal trials, including
MUCOSA (Misoprostol Ulcer Complications Outcomes Safety
Assessment)30, CLASS (Celecoxib Long-term Arthritis Safety Study)6,
VIGOR (Vioxx Gastrointestinal Outcomes Research)31, TARGET
(Therapeutic Arthritis Research and Gastrointestinal Event Trial)32, SUC-
CESS-I (Successive Celecoxib Efficacy and Safety Study I)33, and
MEDAL (Multinational Etoricoxib and Diclofenac Arthritis Long-term)34

(Table 1).
In addition, 2 ongoing double-blind, randomized, multicenter trials, the

Celecoxib vs Omeprazole and Diclofenac for At-risk Osteoarthritis (OA)
and Rheumatoid Arthritis (RA) Patients (CONDOR) trial (NCT00141102),
and the Gastrointestinal Randomized Events and Safety Open-label NSAID
Study (GI-REASONS) (NCT00373685), were also included for compari-
son (Table 2). Both trials will include > 12,000 OA and RA subjects with
moderate to high GI risk (including patients with recognized GI risk factors
such as a history of upper/lower GI event, old age, and/or comorbid dis-
ease) and will use a new composite measure of GI safety — CSULGIE
(Table 3).

The CONDOR trial is a double-blind, triple-dummy, randomized, par-
allel-group, multicenter, international study comparing treatment with cele-
coxib versus slow release (SR) diclofenac plus omeprazole in 4402 subjects
with OA and/or RA at high risk of GI AE (Table 2; Figure 1). The primary
objective of the CONDOR study is to determine whether celecoxib is supe-
rior to the combination of diclofenac plus omeprazole in the incidence of
CSULGIE, as adjudicated by an independent, blinded GI events commit-
tee. The GI-REASONS trial is a prospective, randomized, open-label,
blinded endpoint (PROBE) design study conducted in the US.
Approximately 8000 subjects with moderate GI risk (aged ≥ 55 yrs) will be
randomly assigned in a 1:1 fashion to either celecoxib or any nonselective
NSAID (not aspirin) for 6 months (Table 2; Figure 1). Similar to CON-
DOR, aspirin users (including low-dose aspirin for cardiovascular prophy-
laxis) are excluded from the GI-REASONS study. The primary objective of
GI-REASONS is to determine whether celecoxib use in OA subjects at
moderate GI risk is associated with a lower incidence of adjudicated
CSULGIE than treatment with nonselective NSAID, with or without con-
comitant proton-pump inhibitors.

RESULTS
To date, published clinical trials have focused primarily on
damage to the upper GI tract and generally included
low-risk populations; however, differences in trial designs,
patient populations, and treatment comparators, as well as
the use of different terminology for defining an event, have
made cross-study comparisons difficult (Table 1). In addi-
tion, the use of aspirin and gastroprotective agents, and the
lack of a standardized time period between first identifica-
tion of an event and endoscopy, has further hindered accu-
rate treatment comparisons. Conventional methods of GI
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evaluation also omit potentially important information
regarding damage to the small and large bowel and thus, sig-
nificant gaps remain in our understanding of the drug-
induced toxicity through the entire GI tract. Given the high
prevalence of NSAID use, this gap in knowledge has signif-
icant potential for suboptimal treatment.

A more comprehensive and patient-focused evaluation of
therapeutic toxicity through the entire GI tract is needed. We
propose a new composite measure of GI safety —
CSULGIE. The CSULGIE endpoint has been developed
based on lessons from previous GI outcomes studies.
Extending the POB assessment of upper GI complications
by including events in the lower GI tract, and thus identify-
ing damage to the entire GI tract, we hope that the
CSULGIE endpoint (Table 3), which is currently being used
as a primary endpoint in the CONDOR and GI-REASONS
clinical trials, will provide a more clinically relevant evalu-
ation of drug-induced damage in the upper and lower GI
tracts for these trials.

Separate adjudication committees for GI events are
established for CONDOR and GI-REASONS. The GI

events adjudication committees comprise a team of gas-
troenterologists recognized for their expertise in this area.
All members of the adjudication committees are blinded to
treatment (Figure 2). As discussed, the primary endpoint in
these trials is the incidence of CSULGIE, a composite of
clinical or laboratory changes that could lead to further
investigations for GI blood loss and/or modification of cur-
rent therapies (Table 3). All suspected GI events are referred
to the adjudication committees for consideration; an event
was confirmed when consensus could be reached by all
members of the committee. Adjudication was reached if all
committee members agreed on the event in the first round of
review or, if a second round of review was needed, then con-
sensus was reached following a discussion of the case
among committee members. Suspected GI events include
hematemesis, melena, perforation, obstruction, a reduction
of hemoglobin ≥ 2 g/dl and/or hematocrit ≥ 10 percentage
points from baseline, or other significant signs or symptoms
that the investigator considers may represent a possible GI
event. Only events confirmed by the GI events adjudication
committee are included in the primary analysis.
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Table 1. Comparison of published studies.

MUCOSA30 CLASS6 SUCCESS-I33 VIGOR31 MEDAL34 TARGET32

Study duration 6 mo 12 mo 12 wks 12 mos 18 mo (average from 52 wks
pooled analysis)

Study population RA subjects at OA or RA subjects, OA subjects, RA subjects at OA or RA subjects, OA subjects at
moderate GI risk, age ≥ 18 yrs age ≥ 18 yrs moderate GI risk age ≥ 50 yrs moderate GI risk,

age ≥ 52 yrs Age ≥ 50 yrs (or age ≥ 50 yrs
≥ 40 yrs and requiring

longterm glucocorticoid
therapy)

Population size 8,843 8,059 13,274 8,076 34,701 18,325
Treatment arms Misoprostol Celecoxib 400 Celecoxib 100/ Rofecoxib 50 mg qd Etoricoxib 60 mg Lumiracoxib 400

200 µg or mg bid 200 mg bid Naproxen 500 mg bid or 90 mg qd mg qd
placebo qid Ibuprofen 800 mg tid Diclofenac 50 mg Diclofenac 150 mg Naproxen 500 mg

Diclofenac 75 bid or naproxen qd bid
mg bid 500 mg bid Ibuprofen 800 mg tid

GI endpoint definition Confirmed serious Confirmed upper GI Confirmed Confirmed upper Confirmed upper Difference in
upper GI ulcer complications serious GI events GI events time-to-event
events (GD perforation, upper GI events [GD perforation, [GD perforation, distribution of

(perforation, obstruction, upper (GD perforation, obstruction, obstruction, upper definite or probable
obstruction, bleeding) GI bleeding) obstruction, upper GI upper GI GI bleeding, upper GI ulcer

bleeding) bleeding, symptomatic GD complications
symptomatic GD ulcers, bleeding [clinically significant
ulcers, bleeding (≥ 2 g/dl drop in bleeding,
(≥ 2 g/dl drop in hemoglobin with perforation,
hemoglobin with visible upper GI obstruction, bleeding
visible upper GI lesion)] (≥ 2 g/dl drop in

lesion)] hemoglobin and
≥ 6 point fall in
hematocrit with
visible lesion)]

ASA usage Yes (7%) Yes (21%) Yes (7%) Excluded Yes (35%) Yes (24%)
PPI usage Excluded Excluded Excluded Yes (9%) Yes (40%) Excluded

RA: rheumatoid arthritis; OA: osteoarthritis; GI: gastrointestinal; qid: 4 times a day; bid: twice a day; tid: 3 times a day; qd: once a day; GD: gastroduode-
nal; ASA: aspirin; PPI: proton-pump inhibitor.
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DISCUSSION
Previous GI outcomes studies have provided valuable data
on drug-induced toxicity in the upper GI tract; however,
appropriate risk reduction strategies and future patient
management require a better understanding of GI risk
throughout the entire GI tract. Although the effect of
NSAID-induced enteropathy is becoming increasingly
recognized following the emergence of technologies such as
wireless capsule endoscopy, there are limitations associated
with the latter; these include missing significant lesions as
well as detecting trivial mucosal breaks of uncertain clinical
significance.

Addressing the need for a more comprehensive and
patient-focused evaluation of toxicity through the entire GI
tract, the CSULGIE endpoint represents an important step in
the evaluation of GI safety. The CSULGIE endpoint will not

only reveal damage to the upper GI tract but, it is hoped, will
also help raise awareness of damage to the lower GI tract. In
addition, the CSULGIE endpoint has the potential to
improve our understanding of GI risk. By enabling health-
care providers to assess patient risk and the GI effects of
various therapies, both in and outside of clinical trials,
CSULGIE may facilitate more effective and informed deci-
sion-making.

Further, consistent adjudication of events by expert GI
committees will help investigators collect more complete
and clinically relevant GI safety data from a range of thera-
pies, across clinical trials, thus helping to create a more sta-
tistically robust measure of GI safety. CONDOR and
GI-REASONS will be the first trials to evaluate the GI bur-
den of NSAID therapies using the CSULGIE endpoint.

When interpreting the results of clinical studies it is
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Table 2. CONDOR and GI-REASONS study comparisons.

CONDOR GI-REASONS

Study duration 6 mo 6 mo
Study population OA or RA subjects at high GI risk OA subjects of moderate GI risk

• Age ≥ 60 yrs, with/without • Age ≥ 55 yrs
history of GD ulceration; or

• Any age ≥ 18 yrs with history of
GD ulceration

Population size 4402 subjects 8000 subjects
Treatment arms • Celecoxib 200 mg bid • Celecoxib: any dose within the US PI

• Diclofenac 75 mg bid + omeprazole recommended range; or
20 mg qd • Prescription nonselective NSAID at the

discretion of the investigator, as per US
PI recommendations

Primary endpoint CSULGIE CSULGIE including symptomatic ulcers
(adjudicated by GI
events committee)
Secondary endpoints • Incidence of CSULGIE plus • Patient satisfaction with celecoxib vs

symptomatic ulcers nonselective NSAID therapy
• Patient global assessment of arthritis
• Change in Hgb and Hct from baseline • Patient Treatment Satisfaction Scale

to final visit • Drug switching behavior, PPI utilization,
• Incidence of subjects with clinically non-study drug utilization

significant decrease in Hct (≥ 10% • Overall safety and tolerability of celecoxib
points) and/or Hgb (≥ 2 g/dl) vs nonselective NSAID therapy

• Hepatic AE • Incidence of moderate to severe abdominal
• Change in hepatic measures from symptoms and withdrawal due to AE

baseline to final visit • Change in Hgb and Hct from baseline to
• Incidence of CSULGIE; symptomatic study termination visit

ulcers; moderate to severe abdominal • Incidence of fecal occult blood test
symptoms; withdrawal due to GI AE positivity at study termination

• Change in iron parameters and
C-reactive protein from baseline to
final visit

Aspirin usage No No
PPI usage Yes: double-blind nonselective NSAID Yes: at discretion of investigator (open-

treatment arm prescribed concomitant label)
omeprazole, as study medication

Helicobacter pylori Excluded Included (stratified at baseline)

OA: osteoarthritis; RA: rheumatoid arthritis; GI: gastrointestinal; GD: gastroduodenal; US PI: US prescribing
information; NSAID: nonsteroidal antiinflammatory drug; CSULGIE: clinically significant upper and lower
gastrointestinal events; Hgb: hemoglobin; Hct: hematocrit; AE: adverse event; PPI: proton-pump inhibitor.
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important to consider the study limitations. Although the
CSULGIE endpoint aims to identify AE of the entire GI
tract, the adjudication of “clinically significant anemia of
presumed occult GI origin, including possible small bowel
blood loss” remains a continuing challenge to members of
the GI events adjudication committees. In the CONDOR
and GI-REASONS studies, “clinically significant anemia of
presumed occult GI origin, including possible small bowel
blood loss” is defined as a fall in hemoglobin of ≥ 2 g/dl
and/or fall in hematocrit ≥ 10 percentage points from base-
line (Table 2). We found that most patients with a signifi-
cant fall in hemoglobin did not undergo extensive small
bowel investigation such as capsule endoscopy or dou-
ble-blind balloon enteroscopy; this may be due to the avail-
ability of diagnostic procedures in different centers or
compliance with local practice guidelines. However, as pre-
viously discussed, these new technologies only serve as
adjuvant, rather than mandatory diagnostic tools. The diag-
nosis for a fall in hemoglobin is largely based on clinical

judgment and exclusion of other non-GI causes such as
dilutional anemia, anemia of chronic illness, or flare of RA.
Nevertheless, there remains a possibility that some patients
who were adjudicated to have “clinically significant anemia
of presumed occult GI origin” actually had a fall in hemo-
globin due to a multitude of factors. This limitation is par-
ticularly relevant to patients who had a drop in hemoglobin
of ≥ 2 g/dl but did not become truly anemic (e.g., hemoglo-
bin level fell from 14 g/dl to 12 g/dl). To overcome this lim-
itation, members of the CONDOR and GI-REASONS
adjudication committees met to ensure that there was con-
sistency in adjudicating lower GI events, such that any
uncertainty in the diagnosis would be equally reflected in
the 2 treatment arms.

It is hoped that CSULGIE will become the gold standard
for evaluating the gastrointestinal effects of a range of ther-
apies, providing clinicians with a new descriptive language
for adverse events through the entire GI tract. By providing
a more complete measure of GI risk, the use of CSULGIE
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Table 3. CSULGIE composite endpoint.

With Lesion Without Lesion

GD hemorrhage Acute GI hemorrhage of unknown origin, including presumed small
• Endoscopic evidence of GD ulceration or erosion or other likely causative bowel hemorrhage

lesion, and clinical evidence of recent hemorrhage • Frank hematemesis, melena, or PR blood loss, with no evidence of
Gastric outlet obstruction likely causative lesion on EGD or colonoscopy (or small bowel

• Clinical, surgical, endoscopic, or radiographic evidence with symptoms investigation)
consistent with obstruction Clinically significant anemia of presumed occult GI origin, including

GD, small bowel, or large bowel perforation possible small bowel blood loss
• Clinical, surgical, or radiographic confirmation associated with symptoms • No overt clinical evidence of acute GI hemorrhage but with fall in Hct

consistent with perforation ≥ 10% points and/or Hgb ≥ 2 g/dl from baseline, with no evidence
Large bowel hemorrhage of likely causative lesion on EGD or colonoscopy (or small bowel
• Frank melena or PR blood loss with no evidence of source on EGD and likely investigation) with:

causative lesion on colonoscopy. Hemorrhoidal hemorrhage is included if • no non-GI source of anemia identified, and
associated with a clinically significant drop in Hct ≥ 10% points and/or • in RA patients, disease activity should by stable
Hgb ≥ 2 g/dl from baseline

Small bowel hemorrhage
• Frank melena or PR blood loss with likely causative lesion on small bowel

investigation
Small bowel obstruction*
• Nausea and vomiting ≥ 24 h with evidence of narrowing occurring in the

duodenum, jejunum, or ileum (confirmed by endoscopy, radiography, or
surgery). Obstruction caused by sources in the lower GI tract such as colon
cancer, diverticulitis, or adhesions from prior surgery not included

Clinically significant anemia of defined GI origin
• No clinical evidence of acute GI hemorrhage but with fall in Hct ≥ 10%

points and/or Hgb ≥ 2 g/dl from baseline, with likely causative lesion on
colonoscopy or EGD (or small bowel investigation) with
• no non-GI source of anemia, and
• in RA patients, disease activity should be stable

Symptomatic ulcers†

• Cases that do not meet the definition of an ulcer complication but do have
endoscopic evidence of a gastric and/or duodenal ulcer, as adjudicated by
the GI events committee

* Primary endpoint in GI-REASONS only; † primary endpoint in GI-REASONS and a secondary endpoint in CONDOR. CSULGIE: clinically significant
upper and lower gastrointestinal events; GD: gastroduodenal; GI: gastrointestinal; PR: post-rectal; EGD: esophagogastroduodenoscopy; Hgb: hemoglobin;
Hct; hematocrit; RA: rheumatoid arthritis.
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may help physicians to identify risk reduction strategies and
encourage them to make more effective treatment decisions
and ultimately help improve patient care.
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