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Serious Infection and Mortality in Patients With Crohn’s
Disease: More Than 5 Years of Follow-Up

In the TREAT™ Registry

Gary R. Lichtenstein, MD!, Brian G. Feagan, MD, FRCPC?, Russell D. Cohen, MD?, Bruce A. Salzberg, MD#, Robert H. Diamond, MD?,
Samiyeh Price, MPH®, Wayne Langholff, PhD®, Anil Londhe, PhD® and William J. Sandborn, MD’

OBJECTIVES: The objective of this study was to contribute long-term safety data for infliximab and other therapies
in Crohn’s disease (CD).

METHODS: We prospectively evaluated CD patients enrolled in the large, observational Crohn’s Therapy,
Resource, Evaluation, and Assessment Tool registry, established to compare infliximab safety with
conventional nonbiological medications in CD.

RESULTS: A total of 6,273 patients were enrolled and evaluated on or before 23 February 2010; 3,420
received infliximab (17,712 patient-years; 89.9% received >2 infusions) and 2,853 received
other-treatments-only (13,251 patient-years). Mean length of patient follow-up was 5.2 years. More
infliximab- than other-treatments-only-treated patients had moderate-to-severe (30.6% vs. 10.7%)
or severe-to-fulminant (2.5% vs. 0.6%) disease severity (P<0.001). In the year before enroliment,
more infliximab- than other-treatments-only-treated patients required surgical intervention (17.4%
vs. 13.6%), medical hospitalization (14.2% vs. 8.8%), prednisone (47.8% vs. 31.4%), immu-
nomodulators (52.0% vs. 32.1%), and narcotic analgesics (17.3% vs. 9.1%). Patient mortality was
similar for infliximab- and other-treatments-only-treated patients (0.58 vs. 0.59/100 patient-years).
In multivariate logistic regression analyses, treatment with prednisone (hazard ratio (HR)=2.14,
95% confidence interval (Cl)=1.55, 2.95; P<0.001) or narcotic analgesics (HR=1.79, 95%
Cl=1.29, 2.48; P<0.001) and age (HR=1.08, 95% CI=1.07, 1.09; P<0.001) were associated
with increased mortality risk. Neither infliximab nor immunomodulator treatment was associated with
increased mortality risk. Factors independently associated with serious infections included moderate-
to-severe disease activity (HR=2.24, 95% Cl=1.57, 3.19; P<0.001), narcotic analgesic treatment
(HR=1.98, 95% Cl=1.44, 2.73; P<0.001), prednisone therapy (HR=1.57, 95% CI=1.17, 2.10;
P=0.002), and infliximab treatment (HR=1.43, 95% Cl=1.11, 1.84; P=0.006).

CONCLUSIONS: Mortality was similar between infliximab- and other-treatments-only-treated CD patients. An increased
risk of serious infection with infliximab was observed, although CD severity and use of prednisone
or narcotic analgesics carried higher risks.
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INTRODUCTION by the location, extent, and severity of disease; disease-related
The pharmacological management of Crohn’s disease (CD), complications (1); and patient preference related to the fre-
an immune-mediated inflammatory disorder characterized by = quency and route of medication administration (2). In the past,
recurrentinflammationin the gastrointestinal tract,isdetermined =~ therapeutic options were generally limited to aminosalicylates;
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antibiotics; immunosuppressive agents such as corticosteroids;
and immunomodulators such as 6-mercaptopurine, azathio-
prine, and methotrexate. Over the past decade, tumor necrosis
factor alpha (TNF-0) antagonists have become available as treat-
ment options. Infliximab, adalimumab, and most recently cer-
tolizumab pegol are effective in inducing clinical remission and
mucosal healing in patients with CD (3,4). When used in combi-
nation with immunomodulators, the early use of these biological
therapies has been shown to induce remission more rapidly than
the conventional “step-up” treatment, resulting in a more dura-
ble remission, decreased need for treatment with corticosteroids,
and improved rates of mucosal healing (5).

All available therapies for CD have potential adverse side effects.
For instance, corticosteroid therapy is associated with diabe-
tes, hypertension, infection, and osteoporosis (6), and treatment
with immunomodulators may be complicated by rare but serious
side effects that can include bone marrow suppression, hepato-
toxicity, opportunistic infection, an increased risk of lymphoma,
and pancreatitis (6-8). Also, as both corticosteroids and immuno-
modulators have broad effects on the immune system, patients
receiving such treatment at higher doses and/or for prolonged
periods of time may be at increased risk for serious or oppor-
tunistic infections (9,10).

Potential side effects of TNF-o. antagonists include serious
opportunistic infections, such as tuberculosis and histoplasmo-
sis, which occur at a higher incidence when concomitant immu-
nosuppression (particularly corticosteroids) is employed (11,12).
The absolute incidence of opportunistic infections, however, is
generally low, as are the incidences of other potential side effects
of anti-TNF-ou therapy, including malignancies, lymphomas,
demyelinating disorders, and lupus-like disorders (11,13,14). The
rare occurrence of hepatosplenic T-cell lymphomas in inflamma-
tory bowel disease patients is associated with thiopurine immuno-
modulatory therapy (azathioprine or 6-mercaptopurine), used
either as monotherapy or in combination with TNF-ot antagonists
(7,11,12).

Based on the continued need to answer important safety
questions related to anti-TNF-o therapy, the Crohn’s Therapy,
Resource, Evaluation, and Assessment Tool (TREAT™) registry
was undertaken. The TREAT registry is a large, observational
registry that was designed to examine the long-term clinical,
economic, and humanistic outcomes of various treatment regi-
mens, including infliximab, used in the management of CD in
community-based and academic practice settings in North Amer-
ica. We previously reported the initial safety findings derived
from the TREAT registry after an average of 1.9 years of follow-up
(15). Results of that earlier analysis indicated that mortality rates
were similar for infliximab- and other-treatments-only-treated
patients (0.53 vs. 0.43 per 100 patient-years; relative risk (RR)
ratio =1.24, 95% confidence interval (CI) =0.73, 2.10; P=0.43).
While results of an unadjusted analysis showed an increased risk
of serious infection with infliximab treatment, results of multi-
variate logistic regression analysis suggested that infliximab was
not an independent predictor of serious infection (RR=0.99,
95% CI=0.64, 1.54; P=0.97). Factors independently associated
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with serious infection included moderate-to-severe disease acti-
vity, prednisone treatment, and narcotic analgesic treatment (15).
Although the TREAT registry is ongoing, patient enrollment into
the TREAT registry is complete, and all enrolled patients have
been followed for at least 5 years. Results of analyses reflecting
data collected as part of the TREAT registry through February
2010 are reported herein.

METHODS

Study design

The TREAT registry is an ongoing, prospective, observational,
multicenter, long-term registry of North American patients with
CD. The registry was initiated in 1999 to evaluate the clinical safety
outcomes of various treatment regimens, including infliximab, in
the management of CD. Approximately 350 gastroenterologists
from both community-based and academic practice settings were
each to enroll up to 150 patients, for a target enrollment of at
least 5,000 patients. Physicians were generally identified from the
membership list of the Crohn’s and Colitis Foundation Associa-
tion. Patients enrolled in the registry are treated at the discretion
of their physicians (i.e., a treatment protocol is not predefined).
At the start of the registry, it was stipulated that physician par-
ticipation in the registry could be withdrawn if patient enrollment
requirements were not met, complete data were not submitted,
or a physician left the practice or elected to discontinue registry
participation.

The design of the TREAT registry was approved by the insti-
tutional review boards at each participating site, and all patients
provided written informed consent before participation in the
registry. Physicians or their designees have been paid a small
honorarium on a per patient basis as compensation for adminis-
tering the registry. Janssen Biotech, Inc. (Spring House, PA), the
manufacturer of infliximab, is the sponsor of the TREAT registry.
The registry operates under the supervision and guidance of an
Advisory Committee comprising several authors of this publica-
tion (GRL, BGE, RDC, BAS, and WJS) and the TREAT medical
monitor (previously RHD and now XX).

Registry participants

Patients enrolled into the TREAT registry must have had a diag-
nosis of CD and could not be participating in any clinical trial.
Upon TREAT’s inception, both pediatric and adult patients were
enrolled. However, the protocol was subsequently amended to
limit enrollment to patients 18 years of age or older. The find-
ings reported herein include limited data for 80 pediatric patients
(defined as patients <18 years of age at the time of enrollment)
who were subsequently discontinued early from the registry.

This report contains a summary of data collected for 6,273
patients, while a previous report cited 6,290 patients (15).
Seventeen patients included in the previous report were found to
be duplicates, i.e., sites either enrolled the same patient twice or
treated a patient who was being seen at another TREAT registry
site. These 17 patients are now excluded from the TREAT registry
database.
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Registry evaluations

In this registry, patient data were collected at enrollment and
then on a semi-annual basis (each January and July). Patients
enrolled in the registry were to be followed for a minimum of
5 years. Patient demographic information and physicians’
assessments of overall patient health and disease severity were
documented upon registry enrollment. Physicians assessed
disease severity according to the American College of Gastro-
enterology Guidelines (16) as remission, mild-to-moderate,
moderate-to-severe, or severe-to-fulminant.

A wide array of patient data were collected at the semi-annual
follow-up visits, including disease severity, medication use,
adverse events, and the dates and outcomes of each infliximab
infusion. Participating TREAT physicians were asked to pro-
vide information regarding an expansive list of specific adverse
events, including infusion reactions, infections, and malignan-
cies. The following infusion reaction adverse event terms were
tracked: arthritis, cardiopulmonary symptoms, chills, headache,
hypertension, hypotension, influenza-like illness, muscle spasm,
nausea, pyrexia, and rash. All other infusion reactions were
categorized as “other” In addition, serious adverse events (SAEs),
lymphoma, tuberculosis, congestive heart failure, hypersensi-
tivity reaction, interstitial lung disease, amyotrophiclateral sclero-
sis, and changes in pregnancy status were to be documented
as they occurred. Physicians were required to report SAEs within
24h of occurrence. A detailed description of the SAE was also
required, including dates of onset and resolution, designation
of whether the SAE was expected or unexpected, the serious-
ness and intensity of the SAE, the relationship of the SAE to the
underlying CD, concomitant CD medications or surgical pro-
cedures for CD related to the SAE, and SAE treatment and
outcome.

Data analysis

Data from both active and discontinued (using data available
through the last patient contact) patients are included in the
data analyses. The cohort of 3,420 patients that received inflixi-
mab within 12 weeks before enrollment, who were scheduled to
receive infliximab within 30 days of enrollment, or who received
infliximab at some other point in the registry is termed “inflixi-
mab-treated patients” As it is not possible to document infliximab
administration before participation in the registry, only patients
who met the criteria outlined above are considered “infliximab-
treated” for data related to serious infections, infliximab dosing,
infusion reactions, and baseline patient/disease characteristics.
Patients who did not receive infliximab during the registry are
grouped as having received “other-treatments-only” in these anal-
yses. For analyses involving mortality, an additional 344 patients
with infliximab exposure >3 but <12 months before registry
enrollment were also included to yield a total of 3,764 patients
“ever-exposed” to infliximab. Baseline demographic and disease
characteristics are summarized using descriptive statistics. As
such, means and s.d’s are employed for continuous variables (age,
body mass index, years between CD diagnosis and enrollment),
and frequencies and percentages are employed for categorical
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outcomes (gender, race, involved intestinal segment(s), disease
severity, immunomodulator treatment, prednisone treatment,
narcotic analgesic therapy, and health resource utilization).
Corticosteroid therapy represents systemic corticosteroids (i.e.,
prednisone or equivalent) exclusively, and immunomodulator
therapy represents treatment with azathioprine, 6-mercapto-
purine, methotrexate, and/or cyclosporine.

Serious infections were defined as any event in the Medical Dic-
tionary for Regulatory Activities System-Organ Class “Infections
and Infestations” that met the standard criteria for a SAE, includ-
ing any infection reported as “serious” by the investigator and
any infection that required hospitalization. Commonly observed
serious infections were defined as those occurring at an overall
incidence >0.01/100 patient-years of follow-up.

The rates of adverse events per 100 patient-years of follow-up
were calculated for each medication category (infliximab-treated
vs. other-treatments-only-treated) as the quotient of the total
number of on-therapy events and patient-years of exposure to
medication multiplied by 100. Comparisons of the resulting inci-
dences were accomplished via generation of an RR ratio and its
corresponding 95% CI; P-values were generated using Generaliz-
ing Estimation Equation methodology. For other treatment group
comparisons, the Student t-test was used to test for equality of
means across treatment groups, and the %’ test was employed to
evaluate the association between treatment group and categorical
variables.

Before data analysis, the TREAT Registry Advisory Board pre-
specified that infections occurring within 3 months of an inflixi-
mab infusion would be considered potentially related to infliximab,
while infections occurring outside of this timeframe would be
considered not related to infliximab. Further, a Cox proportional
hazards model with time-varying covariates was used to determine
the relative contribution (in the form of hazard ratios [HR] and
95% CI) of different factors to the occurrence of death and seri-
ous infection. Factors assessed included age, sex, race, diseased
segment(s), disease severity, years between diagnosis and enroll-
ment in the TREAT registry, and medication use. For mortality
analyses, CD medications designated as “ever used” were obtained
from all available 6-month data collection periods that occurred
between enrollment and the time of death. Medication use
during the period in which the death occurred was included in this
analysis. For analysis of serious infection, CD medication use was
defined as any use in the 6-month data collection period before the
onset of the serious infection. Medication use during the period
in which the infection occurred was not included in these analy-
ses because medication start and stop dates were not collected for
any medications other than infliximab. Therefore, it was unknown
whether the medication was given before or after the event. Note
that for covariate analyses involving data collected at 6-month
intervals (e.g., 1 January-30 June, 1 July-31 December), the most
current collection period before the 23 February 2010 data cut-
off would have pertained to data collected through 31 December
2009.

The effect of length of exposure on the infliximab safety
profile was assessed by grouping each adverse event according to
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Treatment prescribed by physician

Figure 1. Flow of participation in the Therapy, Resource, Evaluation, and Assessment Tool registry. Infliximab-treated patients are those patients who
received infliximab within 12 weeks before registration, who were scheduled to receive infliximab within 30 days of registration, or who received infliximab
at some other point in the registry (i.e., exposed while participating in the registry). Note that one patient who died after 23 February 2010 is included.

the number of infliximab infusions received by the patient before
adverse event onset, i.e., 1-3,4-9, 10-24, or 225 infusions. Adverse
events in patients not exposed to infliximab or in infliximab-
treated patients but before the first on-registry infliximab infu-
sion were categorized within the other-treatments-only group. The
3,156 patients with at least two 6-month data collection periods
as of 23 February 2010 were included in these analyses.

The registry data collection forms received through 23
February 2010 were analyzed using SAS software, Version 8.02 or
higher of the SAS System for Windows (SAS Institute Inc., Cary,
NC). Given the retrospective nature of several data analyses,
no adjustments were made for multiple comparisons.

RESULTS

Patient disposition and baseline characteristics

This report contains a summary of data collected for 6,273
patients, all of whom have been followed in the TREAT registry
for at least 5 years. Data presented in this report reflect the time
period from registry initiation (July 1999) through 23 February
2010. Patient enrollment was complete and closed as of 31 March
2004. The average duration of follow-up for all patients enrolled
is currently 5.2 years. Infliximab-treated patients were followed
for 17,712 patient-years, compared with 13,251 patient-years
of follow-up for the other-treatments-only group. As of
23 February 2010, 43.2% (n=2,710) of enrolled patients were
actively participating in the registry. Among these actively parti-
cipating patients, the average duration of follow-up is currently
7.5 years. Both active and discontinued patients are included in
this report. The most common reasons for patient discontinua-
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tion have been “patient lost to follow-up” (1,602/3,563, 45.0%)
and reasons categorized as “other” (1,539/3,563, 43.2%), most of
which were related to patient changes in care and changes in the
physician’s participation in the registry. Patient discontinuations
are detailed in Figure 1.

More patients were female (58.6%) than male (41.4%), and most
patients were Caucasian (90.8%). The average patient age at the
time of enrollment was 42.5+£14.7 years. Baseline demographic
characteristics were similar between the infliximab-treated and
other-treatments-only groups, with the exception of infliximab-
treated patients being younger than patients in the other-treat-
ments-only group (P<0.001) (Table 1). Note that 80 patients who
were younger than 18 years were enrolled and then subsequently
discontinued when the registry entrance criteria were amended
to include only patients age 18 or older.

A somewhat higher proportion of patients had been treated
with infliximab (n=3,420, 54.5%) than those who had received
other-treatments-only (n=2,853, 45.5%). Approximately 90%
(n=2,986) of infliximab-treated patients had received at least two
infusions. Among the 53,003 infliximab infusions documented,
most (81.5%) were at a dose of 5 mg/kg. Patients in the infliximab-
treated group vs. the other-treatments-only group were more likely
to have received prednisone (47.8% vs. 31.4%), immunomodula-
tors (52.0% vs. 32.1%), antibiotics (32.0% vs. 23.4%), narcotic
analgesics (17.3% vs. 9.1%), and antidepressants (13.5% vs. 8.3%)
within 1 year of registry enrollment (P<0.001) (Table 1).

Patients in the infliximab-treated group also differed signifi-
cantly from patients in the other-treatments-only group with
regard to intestinal segment(s) affected by disease, disease sever-
ity, and health resource utilization in the year before enrollment
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Table 1. Baseline patient demographics and disease characteristics

All patients Infliximab-treated? Other-treatments-only P value®
N=6,273 N=3,420 N=2,853
Total patients, N (%) 6,273 (100.0) 3,420 (54.5) 2,853 (45.5)
Age (years) at enrollment, N 6,236 3,404 2,832 <0.001
Mean (s.d.) 42.5(14.7) 40.5 (14.0) 449 (15.3)
Gender, N (%) 6,163 3,372 2,791 0.46
Male 2,552 (41.4) 1,382 (41.0) 1,170 (41.9)
Female 3,611 (58.6) 1,990 (59.0) 1,621 (58.1)
Baseline BMI, N 5,822 3,180 2,642 0.84
Mean (s.d.) 25.8 (5.5) 25.8 (5.6) 25.8 (5.4)
Race/ethnicity, N (%) 6,153 3,368 2,785 0.59
Caucasian 5,586 (90.8) 3,044 (90.4) 2,542 (91.3)
Black 420 (6.8) 244 (7.2%) 176 (6.3)
Asian 24 (0.4) 15 (0.4) 9(0.3)
Hispanic 81(1.3) 43(1.3) 38(1.4)
Other 42 (0.7) 22(0.7) 20(0.7)
Years between diagnosis and enrollment, N 6,105 3,341 2,764 0.31
Mean (s.d.) 11.3(10.2) 11.2 (9.8 11.4 (10.7)
Disease severity, N (%) 5,999 3,280 2,719 <0.001
Remission® 1,528 (25.5) 465 (14.2) 1,063 (39.1)
Mild—-moderate? 3,076 (51.3) 1,728 (52.7) 1,348 (49.6)
Moderate—severe® 1,296 (21.6) 1,004 (30.6) 292 (10.7)
Severe—fulminant 99 (1.7) 83 (2.5) 16 (0.6)
Involved intestinal area, N (%) 6,034 3,308 2,726 <0.001
lleum only 1,801 (29.8) 869 (26.3) 932 (34.2)
Colon only 1,764 (29.2) 971 (29.4) 793 (29.1)
lleum and colon 2,469 (40.9) 1,468 (44.4) 1,001 (36.7)

Health resource utilization in year before enrollment, N (%)

Any admission 1,469 (23.4) 930 (27.2) 539 (18.9) <0.001
Surgical admission 983 (15.7) 596 (17.4) 387 (13.6) <0.001
Medical admission 736 (11.7) 485 (14.2) 251 (8.8) <0.001

Medication use at enrollment, N (%)

Antibiotics 1,763 (28.1) 1,094 (32.0) 669 (23.4) <0.001
Antidepressants 698 (11.1) 462 (13.5) 236 (8.3) <0.001
Immunomodulators 2,696 (43.0) 1,780 (52.0) 916 (32.1) <0.001
Narcotic analgesics 853 (13.6) 593 (17.3) 260 (9.1) <0.001
Prednisone 2,530 (40.3) 1,635 (47.8) 895 (31.4) <0.001

BMI, body mass index.

aInfliximab-treated patients are those who received infliximab within 12 weeks before enrollment, were scheduled to receive infliximab within 30 days of enroliment, or
received infliximab at some other time during the registry.

°P value from t-test (continuous variables) or x? test (categorical variables).

°Remission refers to patients who are asymptomatic or without inflammatory sequelae and refers to patients who have responded to acute medical intervention or have
undergone surgical resection without evidence of residual disease. Patients requiring corticosteroids to maintain well-being are considered to be “steroid-dependent” and
are not in “in remission.”

9Mild-moderate disease applies to ambulatory patients who are able to tolerate oral alimentation without manifestations of dehydration, toxicity (high fevers, rigors, and
prostration), abdominal tenderness, painful mass, obstruction, or >10% weight loss.

¢Moderate-severe disease applies to patients who have failed to respond to treatment for mild-moderate disease or those with more prominent symptoms of fevers,
significant weight loss, abdominal pain or tenderness, intermittent nausea or vomiting (without obstructive findings), or significant anemia.

'Severe-fulminant disease applies to patients with persistent symptoms despite the introduction of corticosteroids, or individuals presenting with high fever, persistent
vomiting, evidence of intestinal obstruction, rebound tenderness, cachexia, or evidence of an abscess.
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(Table 1). Specifically, patients who received infliximab, com-
pared with patients who received other-treatments-only, were
more likely to have both their ileum and colon involved (44.4%
vs. 36.7%; P<0.001), and to have moderate-to-severe (30.6% vs.
10.7%; P<0.001) or severe-to-fulminant (2.5% vs. 0.6%; P<0.001)
disease at enrollment. Hospitalization in the year before enroll-
ment for either surgical (17.4% vs. 13.6%; P<0.001) or medical
(14.2% vs. 8.8%; P<0.001) management was also more common
among infliximab-treated patients compared with patients who
received other-treatments-only.

Infusion reactions

Of the 3,420 registry patients in the infliximab-treated group,
3,322 had data available for assessment of infusion reactions.
Three percent (1,571/53,003) of infliximab infusions were associ-
ated with an infusion reaction; 0.047% of reactions were serious.
The most common infusion reactions were headache (0.5%) and
arthritis (0.4%) (Table 2).

Mortality

One hundred and ninety-one (3%) of the 6,273 patients died over
the course of registry participation; causes of death are detailed
in Table 3. Of these 191 patients, 109 had received infliximab
and 82 had received other-treatments-only, yielding similar
time-adjusted mortality rates for patients who had received inf-
liximab (0.58 per 100 patient-years; RR (95% CI) of 0.96 (0.72,
1.28; P=0.81) and those who had not (0.59 per 100 patient-years)
(Table 4).

Adjusted results of a multivariate regression analysis
(Table 5) indicated that age was a significant predictor of death
(HR=1.08, 95% CI=1.07, 1.09; P<0.001). Protective effects
were observed among females (HR=0.71, 95% CI=0.53, 0.96;
P=0.023), Caucasians (HR=0.64, 95% CI=0.39, 1.03, P=0.064),
and patients with disease in only the ileum vs. those with dis-
ease in both the ileum and colon (HR=0.53, 95% CI=0.36,
0.77; P=0.001). In investigating medication use among patients
who died relative to those who did not, neither infliximab
(HR=0.83,95% CI=0.60,1.15; P=0.262) nor immunomodulator
(HR=0.86, 95% CI=0.62, 1.18; P=0.338) treatment was a sig-
nificant predictor of death. However, treatment with prednisone
(HR=2.14, 95% CI=1.55, 2.95; P<0.001) or narcotic analgesics
(HR=1.79,95% CI=1.29, 2.48; P<0.001) significantly predicted
death (Table 5).

Serious infection

Unadjusted rates of serious infection within 3 months of treat-
ment were 2.06 and 1.42 per 100 patient-years, respectively, for
the infliximab and other-treatments-only groups, yielding a RR
(95% CI) of 1.45 (1.10, 1.91) (P=0.008). In a broader analysis
including serious infections that occurred outside of the 3-month
timeframe, unadjusted rates of serious infection were 2.04 and
1.00 per 100 patient-years, respectively, for the infliximab and
other-treatments-only groups, yielding an RR (95% CI) of 2.04
(1.45, 2.89) (P<0.001) (Table 4). With the exception of six seri-
ous fungal infections (five in the infliximab group and one in the
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Table 2. Summary of infusion reactions among all infliximab-
treated patients

Total infusions

N=53,003
Total number of patients receiving an infliximab 3,420
infusion?
Total number of patients with available data 3,322
Total number of infusions 53,003

Average infusion dose, N (%)

5mg/kg 43,195 (81.5)

10mg/kg 9,094 (17.2)

Unknown 714 (1.3)
Patients receiving =2 infusions 2,986 (89.9)

Medications administered before infusion, N (%)

Acetaminophen 28,146 (53.2)
29,870 (56.5)
None 18,930 (35.8)

7,453 (14.1)

Antihistamines

Steroids

Infusion reaction status, N (%)

Delayed (>4h to 14 days) 594 (1.1)
Immediate (<4 h) 920 (1.7)
None 51,432 (97.2)
Unknown 57 (0.1)

Infusion reactions, N (%)

Total number of infusion reactions/number of 1,571/53,003 (3.0)

infusions

Arthritis 232 (0.4)
Cardiopulmonary symptoms® 145 (0.3)
Chills 76 (0.1)
Headache 268 (0.5)
Hypertension 35(0.1)
Hypotension 31(0.1)
Influenza-like illness 127 (0.2)
Muscle spasm 130 (0.2)
Nausea 177 (0.3)
Other 815 (1.5)
Pyrexia 44 (0.1)
Rash 182 (0.3)

?Refers to treatment only during participation in the Crohn’s Therapy, Resource,
Evaluation, and Assessment Tool registry; this includes patients who received
infliximab infusion(s) within 12 weeks before registration, were scheduled to
receive infliximab within 30 days of registration, or received infliximab at some
other point in the Registry.

bCase report form (CRF) Verbatim Term—no equivalent Medical Dictionary for
Regulatory Activities term available. This was one of the several terms provided
to investigators to select from the CRF.
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Table 3. Reported causes of death in the TREAT registry

Infliximab-treated

Incidents,
N=109

Cause of death

Acute lymphocytic leukemia 1
Anemia, aplastic 1
Aneurysm, thoracic 1
Anorexia 1
Aspiration into lungs 1
Aspiration pneumonia 1
Cardiac arrest 2
Cardiac arrhythmia 1
Cardiopulmonary event, acute 1
Cerebral amyloidosis 1
Cerebral vascular event 1
Drug overdose 2
Encephalopathy 1
Gastroenteritis 1
Gastrointestinal bleeding 2
Heart failure, congestive 2
Ischemic ileocolitis 1
Liver failure 2
Liver transplant 1
Lymphoma, non-Hodgkin’s 2
Malignancy, brain 1
Malignancy, colon 4
Malignancy, lung 4
Malignancy, metastatic 4
Malignancy, pancreatic 2
Malignancy, peritoneal 1
Malignancy, renal 1
Malignancy, small bowel 1
Malnutrition 1
Meningitis 1
Mesenteric venous thrombosis 1
Motor vehicle accident 1
Myocardial infarction 5
Natural causes 1
Pneumonia 5
Pulmonary disease, chronic obstructive 4
Pulmonary embolism 1
Renal failure 4
Respiratory distress 1
Respiratory failure 7

© 2012 by the American College of Gastroenterology

Average days since last
infliximab infusion

2334.0
556.0
88.0
104.0
2573.0
1517.0
BISES
417.0
398.0
788.0
1235.0
597.0
1224.0
1754.0
347.5
316.5
420.0
284.5
1237.0
757.5
134.0
I3
459.0
476.8
1506.0
46.0
184.0
405.0
211.0
76.0
14.0
46.0
563.6
46.0
1027.6
649.3
55.0
1482.0
155.0
771.1

Safety Outcomes in CD Patients in the TREAT Registry

Other-treatments-only

Cause of death

Accident

Anemia, severe

Aneurysm, cerebral

Aneurysm, ruptured

Ascending aortic dissection
Cardiac arrest

Cardiac arrhythmia

Cirrhosis of the liver

Colitis, ischemic
Decompensated cirrhosis
Gastrointestinal bleeding

Heart failure

Heart failure, congestive
Human immunodeficiency virus
Hypotension

Intracerebral hemorrhage
Leukemia

Lymphadenopathy

Lymphoma

Malignancy, breast

Malignancy, lung

Malignancy, metastatic
Malignancy, pancreatic
Malignancy, renal

Malignancy, squamous cell
Malignancy, throat

Malignancy, tongue

Malignancy, unspecified
Malnutrition

Motor vehicle accident
Methicillin-resistant Staphylococcus aureus infection
Myeloma

Myocardial infarction

Natural causes

Pneumonia

Pulmonary complications, postsurgical
Renal failure

Renal failure, chronic
Respiratory distress syndrome, acute

Respiratory failure

Table continued on following page
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Table 3. Continued

Infliximab-treated Other-treatments-only
Incidents,  Average days since last Incidents,
Cause of death N=109 infliximab infusion Cause of death N=832
Sepsis 9 355.7 Sepsis 6
Stroke 2 187.5 Small bowel perforation 1
Sudden cardiac arrest 1 3801.0 Suicide 2
Sudden death 1 20.0 Unknown 5)
Surgical complications—cholecystectomy 1 476.0 — —
Surgical complications—unspecified 2 443.0 — —
Unknown 15 825.7 — —
Urinary sepsis 1 316.0 — —
Urosepsis 1 110.0 — =

TREAT, Therapy, Resource, Evaluation, and Assessment Tool.
Includes an additional patient who died after 23 February 2010 and is not included in Table 4.

Table 4. Unadjusted incidences of neoplasia, mortality, and serious infection

Number of Number Number of Unadjusted rate per Unadjusted RR

Treatment group? patients® of events® patient-years 100 patient-years (95% CI) ratio P value!
Neoplasia

Other-treatments-only 4,010 113 13,251 0.85 1.00 (reference)

Infliximab-treated 3,764 139 17,712 0.78 0.90 (0.69, 1.18) 0.46
Mortality

Other-treatments-only 4,113 82¢ 13,979 0.59 1.00 (reference)

Infliximab-treated 3,764 109 18,825 0.58 0.96 (0.72, 1.28) 0.81
Serious infection

Other-treatments-only 4,557 147 14,710 1.00 1.00 (reference)

Infliximab-treated 3,420 333 16,296 2.04 2.04 (1.45, 2.89) <0.001
Serious infection according to infliximab exposure within the previous 3 months

Other-treatments-only’ 5,597 317 22,344 1.42 1.00 (reference)

Infliximab-treated 2,942 163 7,923 2.06 1.45(1.10, 1.91) 0.008

Cl, confidence interval; RR, relative risk.

2For neoplasia and mortality, patients in the infliximab-treated group received infliximab during the registry before event onset, including the year before registration
(i.e., patients “ever exposed” to infliximab). For serious infections, patients in the infliximab-treated group received infliximab during the registry participation and before
event onset, including the 12 weeks before registration. Patients could contribute data to both treatment groups depending on the date of first infliximab use.

Over the course of the registry, a patient can contribute patient-years at risk to more than one medication or dosing category.

°Data are available from the beginning of the registry (neoplasia and mortality) or beginning in 2002 (serious infections).

9P value derived from Generalized Estimating Equations.

®Note that one additional patient “ever exposed” (see footnote a of Table 3) to infliximab died after 23 February 2010 and is not included in this table but is shown in
Table 3.

The other-treatments-only group included all patients without infliximab exposure within the previous 3 months.

other-treatments-only group) and four serious mycobacterial ~ observed serious infections, defined as those occurring at an
infections (all in the infliximab group) (Table 6), all other serious overall incidence >0.01/100 patient-years of follow-up, are
infections were viral or bacterial in nature. The most commonly  displayed in Table 7. Without adjustment for other potential
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Table 5. Predictors of mortality

Unadjusted Adjusted
results results
All patients Deaths Hazard ratio Hazard ratio
(N=6,080) (N=187) (95% CI) P value? (95% ClI) P value?

Age at enrollment

Mean (s.d.) 42.5(14.7) 59.1 (15.5) 1.074 (1.063, 1.084) <0.001 1.078 (1.067, 1.090) <0.001
Sex

Male/unknown 2,519 88/2,519 (3.49%) — —

Female 3,561 99/3,561 (2.78%) 0.806 (0.605, 1.074) 0.14 0.714 (0.534, 0.955) 0.023
Race

Non-Caucasian 573 19/573 (3.32%) = =

Caucasian 5,507 168/5,507 (3.05%) 0.779 (0.485, 1.253) 0.30 0.635 (0.394, 1.026) 0.06
Involved intestinal area(s)®

lleum and colon 2,436 93/2,436 (3.82%) — —

lleum only 1,784 39/1,784 (2.19%) 0.540 (0.371, 0.785) 0.001 0.528 (0.362, 0.770) 0.001

Colon only 1,742 54/1,742 (3.10%) 0.767 (0.548, 1.073) 0.12 0.741 (0.522, 1.052) 0.09

Unknown 118 1/118 (0.85%) 0.316 (0.044, 2.273) 0.25 0.387 (0.054, 2.787) 0.35
Years between diagnosis and enrollment

Mean (s.d.) 10.8 (10.2) 16.7 (13.7) 1.043 (1.031, 1.055) <0.001 1.011 (1.000, 1.022) 0.05
Disease severity®

Remission 569 19/569 (3.34%) — —

Mild 3,127 85/3,127 (2.72%) 1.072 (0.648, 1.774) 0.79 1.078 (0.643, 1.807) 0.78

Moderate/severe/fulminant 2,336 83/2,336 (3.55%) 1.699 (1.019, 2.835) 0.042 1.612 (0.910, 2.856) 0.10

Unknown 48 0/48 (0.00%) 0.000 (0.000, 0.000) 0.98 0.000 (0.000, 0.000) 0.98
Infliximab®

No 2,766 94/2,766 (3.40%) = =

Yes 3,314 93/3,314 (2.81%) 0.865 (0.648, 1.154) 0.33 0.828 (0.595, 1.152) 0.26
Prednisone®

No 3,249 7713,249 (2.37%) = =

Yes 2,831 110/2,831 (3.89%) 1.973 (1.470, 2.648) <0.001 2.140 (1.550, 2.954) <0.001
Immunomodoulators®®

No 2,097 82/2,097 (3.91%) = =

Yes 3,983 105/3,983 (2.64%) 0.713 (0.533, 0.955) 0.023 0.856 (0.623, 1.176) 0.34
Narcotic analgesics®

No 4,586 124/4,586 (2.70%) = =

Yes 1,494 63/1,494 (4.22%) 1.855 (1.366, 2.520) <0.001 1.789 (1.290, 2.479) <0.001

Cl, confidence interval.

Patients were eligible for this analysis if they had non-missing baseline covariates. Only data representing patient status between registration and 31 December 2009 are

used within this analysis.

2P value from Wald x? test.

5This represents diseased area at baseline, as disease area was not collected longitudinally.
This represents time-varying maximum severity between enrollment and the 6-month data collection period of the event or censoring.
9This represents time-varying medication use, and is defined as any use between enrollment and the 6-month data collection period before the event or censoring.

¢Immunomodulators include azathioprine, methotrexate, and 6-mercaptopurine.

© 2012 by the American College of Gastroenterology
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Table 6. Summary of serious Mycobacterial and fungal infections

Serious infection Patient age at onset (years)

Mycobacterial
Mycobacterium avium complex infection 47.3
Mycobacterial TB 719
Mycobacterial pulmonary TB 52.0
Mycobacterial pulmonary TB 33.3
Mean 51.1

Fungal
Pneumocystis jiroveci pneumonia 69.5
Candida glabrata fungaemia 36.4
Candida tropicalis candidiasis® 58.8
Systemic candidiasis 40.1
Systemic fungaemia® 59.3
Candida sepsis 26.4
Mean 48.4

TB, tuberculosis.

Recent? use of

Treatment group Immunomodulators®  Corticosteroids Fatal?
Infliximab Yes Yes No
Infliximab No No No
Infliximab Yes No No
Infliximab Yes No No
Yes/No: 3/1 Yes/No: 1/3
Infliximab No No Yes
Infliximab No Yes No
Infliximab Yes Yes No
Other-treatments-only Yes No No
Inflixmab Yes Yes No
Infliximab No No No
Yes/No: 3/3 Yes/No: 3/3

2Recent use is defined as use within the 6-month data collection period before serious adverse event (SAE) onset and/or use within the same data collection period as

SAE onset.
®Includes azathioprine, 6-mercaptopurine, and/or methotrexate.
“Two fungal infections occurred in the same patient.

confounding factors (e.g., severity of CD and use of other
immunosuppressive medications), the incidences of pneumo-
nia, cellulitis, and perirectal abscess were higher among patients
who had received infliximab (0.24, 0.15, 0.11/100 patient-years,
respectfully) within the previous 3 months than among patients
who had not (0.14, 0.03, 0.03/100 patient-years, respectively;
Table 7).

Adjusted results of multivariate regression analyses (Table 8)
indicated that moderate-to-severe disease severity was the strong-
est predictor of serious infection (HR=2.24, 95% CI=1.57, 3.19;
P<0.001), while colon only involvement (vs. both ileum and colon
involvement) was protective against the development of serious
infections (HR=0.73, 95% CI=0.54, 1.00; P=0.046). When inves-
tigating medications used by patients with a serious infection rela-
tive to patients who did not have a serious infection, infliximab
treatment conferred a significant HR of 1.43 (95% CI=1.11, 1.84;
P=0.006). Treatment with immunomodulators (HR=1.23, 95%
CI=0.96, 1.57; P=0.10) was not a significant predictor of seri-
ous infection, while narcotic analgesic (HR=1.98, 95% CI=1.44,
2.73; P<0.001) and prednisone (HR=1.57, 95% CI=1.17, 2.10;
P=0.002) use were both significant predictors of serious infection
(Table 8).

There was no evidence of an increase in the occurrence of seri-
ous infections with receipt of more infliximab infusions. Specifi-
cally, the incidences of serious infections were 2.58, 2.16, 1.65, and
1.92 per 100 patient-years in association with receipt of 1-3, 4-9,

The American Journal of GASTROENTEROLOGY

10-24, and 225 infliximab infusions, respectively. Escalation of
the infliximab dose from 5 to 10mg/kg also had no important
effect on the occurrence of serious infections (data not shown).

Pregnancy

Maternal and paternal (i.e., treated male partner) pregnancies
were monitored for outcome and clinical condition of live births.
For both female and male registry participants, the vast majo-
rity of pregnancies resulted in lives births, i.e., 83.1% (118/142)
and 95.3% (41/43), respectively, for infliximab-treated patients
and 90.7% (68/75) and 91.7% (11/12), respectively, for patients
receiving only other treatments. Among the maternal and pater-
nal live births documented, the vast majority of babies were
healthy with no defect or other adverse event, i.e., 92.4% (109/118)
and 90.2% (37/41), respectively, for infliximab-treated patients
and 85.3% (58/68) and 90.9% (10/11), respectively, for patients
receiving only other treatments. A more detailed analysis of preg-
nancy in the TREAT registry will be the subject of a separate
publication.

Neoplasia

The incidences of neoplasia (including benign, malignant, and
unspecified growths) were similar between infliximab-treated
patients (0.78 per 100 patient-years) and patients who received
other-treatments-only (0.85 per 100 patient-years), yielding
an RR (95% CI) of 0.90 (0.69, 1.18) (P=0.46) (Table 4). While
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Table 7. Most common (>0.01/100 patient-years among all
patients) serious infections

Al Infliximab- ST
k treatments-
patients treated?
only®
N=6,273 N=2,942 N=5,597
Total patient-years 30,268 7,923 22,344

of follow-up

Common adverse events Rate/100 patient-years (no. of events)

Pneumonia 0.17 (50) 0.24 (19) 0.14 (31)
Abdominal abscess 0.09 (28) 0.11 (9) 0.09 (19)
Catheter sepsis 0.09 (27) 0.06 (5) 0.10 (22)
Sepsis 0.07 (21) 0.03 (2) 0.09 (19)
Cellulitis 0.06 (18) 0.15 (12) 0.03 (6)
Central line infection 0.06 (17) 0.04 (3) 0.06 (14)
Gastroenteritis 0.05 (16) 0.05 (4) 0.05(12)
Perirectal abscess 0.05 (16) 0.11 (9) 0.03 (7)
Diverticulitis 0.05 (15) 0.04 (3) 0.05 (12)
Pelvic abscess 0.05 (14) 0.04 (3) 0.05 (11)
Intestinal abscess 0.04 (13) 0.01 (1) 0.05(12)
Viral gastroenteritis 0.04 (11) 0.04 (3) 0.04 (8)
Appendicitis 0.03 (10) 0.06 (5) 0.02 (5)
Wound infection 0.03 (10) 0.05 (4) 0.03 (6)
Abscess 0.03 (9) 0.03 (2) 0.03 (7)
Urinary tract infection 0.03 (9) 0.06 (5) 0.02 (4)
Catheter bacteremia 0.02 (7) 0.03 (2) 0.02 (5)
Staphylococcal infection 0.02 (7) 0.03 (2) 0.02 (5)
Clostridium difficile colitis 0.02 (6) 0.01 (1) 0.02 (5)
Postoperative abscess 0.02 (6) 0.03 (2) 0.02 (4)
Anal abscess 0.02 (5) 0.04 (3) 0.01 (2)
Infection (not otherwise 0.02 (5) 0.04 (3) 0.01 (2)
specified)

Rectal abscess 0.02 (5) 0.01 (1) 0.02 (4)
Urosepsis 0.02 (5) 0.03 (2) 0.01 (3)
Viral infection 0.02 (5) 0.01 (1) 0.02 (4)

aInfliximab-treated patients are those patients who received infliximab within
12 weeks before the serious infection.

bIncludes all patients who did not receive infliximab within the previous
3 months.

a more detailed analysis of malignancy in the TREAT registry
will be the subject of a separate publication, as a top-level
summary, the overall incidences of solid tumors (0.42 vs. 0.45
events per 100 patient-years), non-melanoma skin cancer (0.16
vs. 0.18 events per 100 patient-years), and lymphoma (0.05 vs.
0.06 events per 100 patient-years) were similar in infliximab-
treated patients and those who received other-treatments-only,
respectively.

© 2012 by the American College of Gastroenterology
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DISCUSSION

We are reporting on the updated safety information acquired
throughout the TREAT registry, which is a large, prospective,
observational research program designed to address the long-
term safety of medications, including infliximab, used to treat CD.
This report, which describes the analysis of the prespecified fol-
low-up period of at least 5 years per patient, is thus the principal
registry report and updates previously reported findings through
~2 years of registry participation. Consistent with the initial reg-
istry report (15), with an average of 5.2 years of patient follow-up
in this registry study, the occurrence of death has been similar
between patients treated with infliximab and those who have
received other-treatments-only (0.58 vs. 0.59 per 100 patient-years,
respectively; RR=0.96, 95% CI=0.72, 1.28, P=0.81). For both
treatment groups, death rates remain below annual death rates
for CD patients documented in epidemiological studies (17-20).
Results of multivariate logistic regression analyses indicated that
age, prednisone use, and narcotic analgesic use were significant
predictors of death, while neither infliximab treatment nor
immunomodulator therapy predicted death in patients with CD.
These findings are particularly notable given that patients treated
with infliximab had a worse prognosis at baseline. Although the
multivariate model adjusted the HR estimate for known predic-
tors of mortality, such as clinical disease activity, it could not
account for unknown confounders associated with disease sever-
ity that likely would have conveyed a greater risk of death in the
infliximab group. However, improved control of disease activity in
patients treated with infliximab might have offset mortality risks
related to therapy from other causes such as serious infection.

A higher incidence of infections in general was observed in the
infliximab-treated patients relative to patients receiving other-treat-
ments-only. However, infliximab-treated patients in the TREAT
registry had more severe CD at registry entry and also were more
likely to be using other immunosuppressive agents or prednisone.
Multivariate regression analyses indicated that moderate-to-severe
disease activity was the strongest significant predictor of serious
infection (HR=2.24, P<0.001), followed by treatment with nar-
cotic analgesics (HR=1.98, P<0.001), treatment with prednisone
(HR=1.57, P=0.002), and then infliximab treatment (HR=1.43,
P=0.006). The statistical significance of infliximab in this regard
is a new finding relative to the previous registry report (15). It is of
note that the increased risk of serious infection with infliximab did
not lead to a higher mortality risk. As mentioned, it is likely that
infliximab lessened the disease burden and thus counterbalanced
any mortality risk that might have been associated with other
causes such as serious infection. It should be noted that while this
type of analysis allows the relative comparison of the risk associ-
ated with one immunosuppressive drug with that of another, it
does not allow for the assessment of risk associated with various
combinations of therapies. In addition, the analysis does not take
into consideration contributing risk factors such as duration of
use, dose, or cumulative exposure of a particular immunosuppres-
sive agent or combination regimen. However, in an analysis that
grouped serious infections according to the number of infliximab
infusions the patient had received before the event, there was no
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Table 8. Predictors of serious infections

Unadjusted Adjusted
results results
All patients Serious infections Hazard ratio Hazard ratio
(N=5,394) (N=297) (95% ClI) P value® (95% CI) P value®

Age at enrollment

Mean (s.d.) 43.0 (14.6) 45.3(15.5) 1.010 (1.002, 1.017) 0.017 1.013 (1.004, 1.023) 0.007
Sex

Male/unknown 2,222 121/2,222 (5.45%) —

Female 3,172 176/3,172 (5.55%)  1.044 (0.828, 1.316) 0.72 1.006 (0.789, 1.283) 0.96
Race

Non-Caucasian 501 30/501 (5.99%) =

Caucasian 4,893 267/4,893 (5.46%)  0.776 (0.532, 1.132) 0.19 0.764 (0.511, 1.142) 0.19
Involved intestinal area(s)®

lleum and colon 2,121 141/2,121 (6.65%) —

lleum only 1,631 85/1,631 (5.21%) 0.762 (0.582, 0.997) 0.048 0.858 (0.646, 1.139) 0.29

Colon only 1,579 67/1,579 (4.24%) 0.613 (0.459, 0.821) 0.001 0.729 (0.535, 0.995) 0.046

Unknown 63 4/63 (6.35%) 0.821 (0.302, 2.229) 0.70 1.412 (0.513, 3.891) 0.50
Years between diagnosis and enrollment

Mean (s.d.) 10.9 (10.2) 14.0(11.9) 1.025 (1.015, 1.035) <0.001 1.018 (1.007, 1.030) 0.002
Severity

Remission 2,468 99/2,468 (4.01%) =

Mild 2,113 122/2,113 (5.77%)  1.197 (0.917, 1.562) 0.19 0.976 (0.731, 1.302) 0.87

Moderate/severe/ 459 71/459 (15.47%) 3.473 (2.553, 4.723) <0.001 2.239 (1.569, 3.194) <0.001

fulminant

Unknown 62 0/62 (0.00%) 0.000 (0.000, 0.000) 0.96 0.000 (0.000, 0.000) 0.97
Infliximab®

No 2,283 146/2,283 (6.40%) —

Yes 827 129/827 (15.60%) 1.749 (1.380, 2.219) <0.001 1.431 (1.110, 1.844) 0.006
Prednisone®

No 4,496 217/4,496 (4.83%) =

Yes 599 75/599 (12.52%) 2.317 (1.778, 3.019) <0.001 1.571 (1.173, 2.103) 0.002
Immunomodoulators®®

No 3,250 148/3,255 (4.55%) =

Yes 1,849 146/1,849 (7.90%)  1.296 (1.030, 1.629) 0.027 1.227 (0.961, 1.566) 0.10
Narcotic analgesics®

No 4,721 237/4,721 (5.02%) =

Yes 374 55/374 (14.71%) 2.906 (2.166, 3.899) <0.001 1.980 (1.436, 2.729) <0.001

Cl, confidence interval.

Patients were eligible for this analysis if they had non-missing baseline covariates. Only data representing patient status between registration and 31 December 2009 are

used within this analysis.
2P value from Wald x? test.

This represents diseased area at baseline, as disease area was not collected longitudinally.
This represents time-varying maximum severity between enrollment and the 6-month data collection period of the event or censoring.

9This represents time-varying medication use and is defined as any use in the 6-month data collection period before the event or censoring.
¢lImmunomodulators include azathioprine, methotrexate, and 6-mercaptopurine.
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evidence of an increase in the occurrence of serious infections with
increasing number of infliximab infusions.

The significant effect of narcotic analgesic use on the risk of seri-
ous infection and mortality could result from such therapy serving
as a proxy for patients with the most severe cases of CD, although
we would anticipate that differences in disease severity would have
been corrected by the multivariate regression analyses conducted.
In addition, it could be that narcotic analgesic use, which is known
to slow intestinal motility, yields longer gut processing times
and thus longer periods of patient exposure to infection-causing
organisms. Finally, it may also be possible that narcotic analgesic
use can mask the signs and symptoms of infections until they
become serious.

When assessed on a “per infusion” basis, the incidences of infu-
sion reactions were similar across the TREAT registry (1,571/53,003
or 3%) and previously conducted clinical trials of infliximab in
CD patients, i.e., 106/2,026 or 5% in ACCENT I (21) and 70/1,728
or 4% in ACCENT II (22).

With an approximate average of 5.2 years of patient follow-up,
based on the TREAT registry data, infliximab does not appear to
be associated with an increased risk of development of neoplasia in
general or with an increased risk for the development of malignant
solid tumors, non-melanoma skin cancer, or lymphoma. There
have been no signals indicating an increased risk of fetal malforma-
tion associated with infliximab therapy analyses to date. Note that
results of more detailed analyses of TREAT registry malignancy
and pregnancy data will be reported in separate publications.

While registries generally allow a large number of patients to
be followed prospectively in a “real-world” setting, they are not as
rigorously monitored as randomized controlled studies. As such,
it is possible that some SAEs occurred and were not captured in
the registry and, thus, such events could be under-reported in
the TREAT registry. However, most analyses performed involved
comparisons between different CD treatment regimens, and there
is no evidence indicating that SAE reporting would be inconsist-
ent between treatment groups, outside of the fact that maintenance
infliximab therapy requires regular office visits and thus a stronger
likelihood for adverse event reporting. Registries can also be lim-
ited by comprising a population that is not as “sick” as the general
CD population, possibly leading to an under-representation of cer-
tain adverse events. To address this point, the rate of hospitaliza-
tions and surgeries in TREAT was compared with an age-matched
(18-65 years of age) general CD population (from the MedStat
MarketScan 2003 insurance claims database). In this analysis, the
proportions of TREAT registry participants who had at least one
CD-related hospitalization was similar to (5.36% vs. 5.15%, respec-
tively) and the proportion who had at least one CD-related surgery
was higher than (3.95% vs. 1.90%, respectively) those observed in
the MarketScan database (data not shown). These data suggest that
patients in the TREAT registry were representative of the general
CD population.

The potential for patient attrition can also limit interpretation of
registry data (23). In an evaluation of 6,346 patients with rheumatoid
arthritis who were followed semi-annually across 11 long-running
databases, results of multivariable analyses indicated that younger
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age, lower levels of education, and non-Caucasian race predicted
attrition (23). In two other registries involving a total of 6,185 patients
with rheumatoid arthritis who initiated etanercept treatment,
patients with follow-up data available through year 5 ranged from
42 to 57% across the registries (24). We observed similar propor-
tions of patients with available data through an average of 5.2 years of
follow-up in the TREAT registry (~50% of patients overall).

Another potential limitation of these data is that only medica-
tion use during the registry or during the period before enrollment
was considered. It is possible that some patients categorized as
other-treatments-only had received infliximab in the more distant
past. However, with regard to the risk for serious infection, the
assessment of whether or not serious infections occurred within
3 months of an infliximab infusion addresses this potential con-
cern. In addition, the prior remote use of infliximab is unlikely in
most patients as the registry was initiated soon after infliximab was
approved and became available.

In conclusion, the results presented herein, derived from CD
patients enrolled in the TREAT registry with an overall average
of more than 5 years of follow-up, indicate that infliximab does
not confer an increased risk of mortality. Moderate-to-severe CD
was the strongest predictor of serious infection, followed by treat-
ment with narcotic analgesics, prednisone therapy, and infliximab
treatment. There has been no indication that infliximab is associ-
ated with an increased risk of neoplasia or an increased risk of fetal
malformation in the TREAT registry.
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WHAT IS CURRENT KNOWLEDGE

Available therapies for Crohn's disease (CD) have potential
adverse side effects.

Potential side effects of tumor necrosis factor antagonists
include serious opportunistic infections, malignancies/
lymphomas, and demyelinating and lupus-like disorders.

Safety findings from the TREAT™ registry after ~2 years of
follow-up indicated similar mortality rates for infliximab-
treated patients and patients receiving other-treatments-
only.

/Initial safety findings showed an association between
prednisone therapy and an increased mortality risk.

Factors independently associated with serious infection
included more severe disease and prednisone or narcotic
analgesic treatment.

WHAT IS NEW HERE

\/6,273 patients (3,420 infliximab and 2,853 other-treat-
ments-only) have been enrolled into the TREAT registry and
followed for ~5.2 years.

Mortality was similar for infliximab and other-treatments-
only patients (0.58 vs. 0.59/100 patient-years of
follow-up).

Neither infliximab nor immunomodulator treatment was
associated with increased mortality risk.

\/Treatment with prednisone (hazard ratio (HR)=2.14) or
narcotic analgesics (HR=1.79) and patient age
(HR=1.08) were associated with increased mortality risk.

An increased risk of serious infection with infliximab was
observed (HR=1.43).

\/Severity of CD at baseline (HR=2.24) and use of narcotic
analgesics (HR=1.98) or prednisone (HR=1.57) carried
higher risks for serious infection.
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