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background

 

Infliximab, a monoclonal antibody against tumor necrosis factor, is an effective mainte-
nance therapy for patients with Crohn’s disease without fistulas. It is not known wheth-
er infliximab is an effective maintenance therapy for patients with fistulas.

 

methods

 

We performed a multicenter, double-blind, randomized, placebo-controlled trial to eval-
uate the efficacy of infliximab maintenance therapy in 306 adult patients with Crohn’s
disease and one or more draining abdominal or perianal fistulas of at least three
months’ duration. Patients received 5 mg of infliximab per kilogram of body weight in-
travenously on weeks 0, 2, and 6. A total of 195 patients who had a response at weeks
10 and 14 and 87 patients who had no response were then randomly assigned to receive
placebo or 5 mg of infliximab per kilogram every eight weeks and to be followed to
week 54. The primary analysis was the time to the loss of response among patients who
had a response at week 14 and underwent randomization.

 

results

 

The time to loss of response was significantly longer for patients who received inflix-
imab maintenance therapy than for those who received placebo maintenance (more than
40 weeks vs. 14 weeks, P<0.001). At week 54, 19 percent of patients in the placebo
maintenance group had a complete absence of draining fistulas, as compared with 36
percent of patients in the infliximab maintenance group (P=0.009).

 

conclusions

 

Patients with fistulizing Crohn’s disease who have a response to induction therapy with
infliximab have an increased likelihood of a sustained response over a 54-week period
if infliximab treatment is continued every 8 weeks.
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istulas occur in 17 to 43 percent of

 

patients with Crohn’s disease.

 

1,2

 

 Perianal
fistulas, the most common variant, decrease

the quality of life and increase the likelihood of total
colectomy.

 

3

 

 Although widely used in the treatment
of fistulas, antibiotics, immunomodulators, and di-
etary therapies have not been demonstrated to re-
sult in sustained closure of fistulas in Crohn’s dis-
ease.

 

4-9

 

 Surgical options are limited by the potential
for compromise of anal continence. Surgical diver-
sion of the fecal stream by a stoma often produces
healing; however, many patients find a stoma to be
undesirable, and the benefit of this approach is un-
likely to endure once bowel continuity is restored.

 

10

 

Infliximab, a monoclonal antibody against tu-
mor necrosis factor (TNF), is an effective mainte-
nance therapy in patients with luminal Crohn’s dis-
ease without fistulas.

 

11

 

 Although a short-term trial
demonstrated that infliximab closed the fistulas in
patients with fistulizing Crohn’s disease, the medi-
an duration of response was 12 weeks.

 

12

 

The ACCENT II trial (A Crohn’s Disease Clinical
Trial Evaluating Infliximab in a New Long-Term
Treatment Regimen in Patients with Fistulizing
Crohn’s Disease) evaluated the efficacy and safety of
repeated infusions of infliximab in maintaining clo-
sure of draining fistulas among patients who had a
response to a three-dose induction regimen of in-
fliximab.

 

patients

 

This multicenter, randomized, double-blind trial
was conducted at 45 sites: 34 in North America, 9 in
Europe, and 2 in Israel. The first patient was en-
rolled on January 21, 2000, and the last completed
visit occurred on October 17, 2001. The institution-
al review board at each participating site approved
the protocol. Written informed consent was ob-
tained from all patients.

The members of the ACCENT II steering com-
mittee and Centocor staff members designed the
study. The academic authors participated in data
analysis and interpretation and had access to all the
data. The article was written by a writing committee,
which included authors from academic institutions
and Centocor. No limits were placed on publication.

Eligible patients included men and women (pa-
tients 18 years of age or older) with Crohn’s disease
who had had single or multiple draining fistulas, in-
cluding perianal fistulas and enterocutaneous fistu-

las, for at least three months. Women with rectovag-
inal fistulas were included if they had at least one
other enterocutaneous draining fistula. Setons

 

13

 

were permitted at screening but were required to
be removed by week 2. Concurrent therapies for
Crohn’s disease, including stable doses of 5-ami-
nosalicylates, oral corticosteroids, azathioprine,
mercaptopurine, mycophenolate mofetil, metho-
trexate, and antibiotics, were permitted. Patients
were excluded from the study if they had a stricture
or abscess for which surgery might be indicated or
if they had previously been treated with infliximab.

 

study design

 

Patients were screened for eligibility two weeks be-
fore enrollment. All eligible patients received an in-
travenous infusion of infliximab (Remicade, Cento-
cor) at a dose of 5 mg per kilogram of body weight
at weeks 0, 2, and 6. A response

 

12

 

 was defined as a
reduction of at least 50 percent from base line in the
number of draining fistulas at consecutive visits four
or more weeks apart. A patient was classified as hav-
ing a response if a response was observed at both
weeks 10 and 14. At week 14, those with a response
were randomly assigned to receive an infusion of ei-
ther placebo (placebo maintenance) or 5 mg of in-
fliximab per kilogram (infliximab maintenance) at
weeks 14, 22, 30, 38, and 46 and were followed until
week 54. A computer-generated adaptive random-
ization scheme was used, which included the study
site, the number of draining fistulas at base line (one
vs. more than one), and the presence or absence of
active bowel disease at base line (active bowel dis-
ease was considered to be present if the Crohn’s
Disease Activity Index

 

14

 

 was at least 150) as stratifi-
cation factors. Patients without a response were also
randomly assigned to a maintenance regimen of ei-
ther placebo or infliximab to permit a secondary
analysis of the proportion of patients who had a re-
sponse to continued treatment after having had no
response to the initial treatment. A pharmacist pre-
pared each infusion of infliximab or an identical-
appearing placebo. Neither the patients nor the
study investigators were aware of the treatment as-
signment. The dose of all concomitantly taken med-
ications remained constant except for that of corti-
costeroids, which was to be tapered according to a
defined schedule.

 

11

 

Loss of response was defined by the recrudes-
cence of draining fistulas, the need for a change in
medication for Crohn’s disease or the need for ad-
ditional therapy for persistent or worsening luminal

f

methods
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disease activity, the need for a surgical procedure for
Crohn’s disease, or the discontinuation of the study
medication owing to a perceived lack of efficacy. A
complete response was defined as the absence of
draining fistulas. Beginning at week 22, patients re-
ceiving placebo maintenance who had a loss of re-
sponse were eligible to cross over to maintenance
treatment with 5 mg of infliximab per kilogram, and
patients in the infliximab maintenance group could
cross over to treatment with 10 mg of infliximab per
kilogram. Crossovers were masked so that patients
and physicians remained unaware of the treatment
assignment.

 

follow-up schedule and safety 
and efficacy evaluations

 

Patients were assessed at weeks 0, 2, 6, 10, 14, 22,
30, 38, 46, and 54. Fistula examinations were con-
ducted at each visit. The Crohn’s Disease Activity In-
dex was determined at weeks 0, 14, 30, and 54;
scores range from 0 to 600, with higher scores in-
dicating more severe disease activity. The Inflam-
matory Bowel Disease Questionnaire

 

15

 

 was admin-
istered to assess the health-related quality of life at
weeks 0, 2, 10, 14, 30, and 54. Scores can range
from 32 to 224, and higher scores indicate a better
quality of life. Data for all 282 randomized patients
were included in the safety analysis. At each visit,
adverse events were ascertained and samples were
collected for laboratory evaluations.

 

statistical analysis

 

The primary analysis evaluated with the use of life-
table methods the time to the loss of response
among patients with a response at randomization.
Since fistula examinations occurred only during
study visits, so-called interval censoring was used
for patients categorized as having a loss of response
resulting from the recrudescence of fistulas, which
used the interval between the last study visit at which
the patient was found to have a response and the
first visit at which a loss of response was noted.
The log-rank test for grouped data was used to test
the hypothesis that the outcome in the two groups
would not differ significantly. A two-sided test was
performed with an alpha level of 0.05. The data were
analyzed according to the intention-to-treat princi-
ple. Data for patients who crossed over from placebo
to infliximab were censored before crossover oc-
curred. A response in disease activity was defined as
a reduction from a base-line Crohn’s Disease Activ-
ity Index score of 220 or higher by at least 25 per-

cent and 70 points. The last-value-carried-forward
method was used for analyses involving the Crohn’s
Disease Activity Index and the Inflammatory Bowel
Disease Questionnaire. The chi-square test or Fish-
er’s exact test and analysis of variance for van der
Waerden normal scores were used as appropriate to
provide nominal P values for secondary end points.
All statistical analyses were performed with SAS
software, version 8.0.

 

characteristics of the patients and 
response to the induction regimen

 

Of 306 patients enrolled, 282 received 5 mg of in-
fliximab per kilogram on weeks 0, 2, and 6 and were
available for randomization at week 14 (Fig. 1). The
195 patients with a response were randomly as-
signed at week 14 to receive placebo maintenance
(99 patients) or infliximab maintenance (96 pa-
tients). The remaining 87 patients, who had no ini-
tial response to infliximab administration, were also
randomly assigned to receive placebo maintenance
(44 patients) or infliximab maintenance (43 pa-
tients). The base-line characteristics of the patients
who were classified as having a response at random-
ization were similar to those of patients classified
as having no response (Table 1). The onset of re-
sponse was rapid, with an increase in the response
rate after each of the three induction infusions. Be-
fore randomization, a complete response was ob-
served in 31 percent of patients (95 of 306) at week
2, 43 percent (130 of 305; 1 patient discontinued
treatment before the third dose) at week 6, and 48
percent (147 of 305) at week 14.

 

efficacy

 

Patients with a Response

 

Among patients who had a response at the time of
randomization, those assigned to receive infliximab
maintenance therapy had a significantly longer time
to the loss of response than those who received pla-
cebo (P<0.001) (Fig. 2A). After randomization, the
median time to the loss of response was 14 weeks
in the placebo maintenance group, as compared
with more than 40 weeks in the infliximab mainte-
nance group. Overall, 61 patients (62 percent) in the
placebo maintenance group had a loss of response,
as compared with 40 patients (42 percent) in the in-
fliximab maintenance group. In both groups, the
most common criterion met for the loss of response
was a need for a change in the treatment of Crohn’s

results
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disease (38 percent of the placebo maintenance
group and 25 percent of the infliximab maintenance
group) — predominantly antibiotics or corticoste-
roids — followed by the recrudescence of fistulas
(22 percent and 16 percent, respectively). One pa-
tient in the infliximab maintenance group required
surgery — a small-bowel resection on day 340 —
and one patient in the placebo maintenance group
discontinued the study drug because of a lack of ef-
ficacy.

At week 54, 23 percent of patients in the placebo
maintenance group still had a response (23 of 98),
as compared with 46 percent of patients in the in-
fliximab maintenance group (42 of 91, P=0.001).
In a multivariate regression model, no base-line
characteristics were independent predictors of a
sustained response at week 54. At week 54, 19 per-
cent of patients in the placebo maintenance group
had a complete response (19 of 98), as compared
with 36 percent of patients in the infliximab main-
tenance group (33 of 91, P=0.009) (Fig. 2B).

Among the patients who had a response at the
time of randomization and who had a base-line
Crohn’s Disease Activity Index score of 220 or high-
er, 6 percent of patients in the placebo maintenance

group had a response in disease activity at week 54
(2 of 31), as compared with 36 percent of patients
in the infliximab maintenance group (12 of 33,
P=0.004). Among all randomized patients, the me-
dian decreases from the base-line score at weeks 30
and 54 were 16 and 15, respectively, in the placebo
maintenance group and 42 and 40, respectively, in
the infliximab maintenance group (P=0.004 and
P=0.04 for the comparisons between groups at
weeks 30 and 54, respectively). The median increas-
es from base line in the score for the Inflammatory
Bowel Disease Questionnaire at weeks 30 and 54
were 4 and 5, respectively, in the placebo mainte-
nance group and 14 and 10, respectively, in the in-
fliximab maintenance group (P=0.002 and P=0.03
for the comparisons between groups at weeks 30
and 54, respectively).

 

Patients with No Response

 

Among the patients who had no response at the
time of randomization, 7 of 44 patients who sub-
sequently received placebo had a response (16
percent), as compared with 9 of 43 patients who
subsequently received infliximab (21 percent,
P=0.6).

 

Figure 1. Enrollment and Treatment of Patients.

306 Patients enrolled and
given 5 mg of infliximab/kg

at weeks 0, 2, and 6

282 Assessed for response
and underwent

randomization at week 14

195 Had a response 87 Had no response

96 Assigned to infliximab
(5 mg/kg) maintenance

99 Assigned to placebo
maintenance

43 Assigned to infliximab
(5 mg/kg) maintenance

44 Assigned to placebo
maintenance

195 Assessed for
primary end point

282 Included in
safety analysis through

week 54

28 Crossed over
to 10 mg of

infliximab/kg

50 Crossed over
to 5 mg of

infliximab/kg

7 Crossed over
to 10 mg of

infliximab/kg

10 Crossed over
to 5 mg of

infliximab/kg

24 Excluded
9 For adverse events
6 Withdrew consent
6 For lack of efficacy
3 For noncompliance
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* P values are for the comparison of patients with a response who were randomly assigned to placebo maintenance with 
patients with a response who were randomly assigned to infliximab maintenance.

† Scores for the Crohn’s Disease Activity Index can range from 0 to 600; higher scores indicate more severe disease activity. 
Data were missing for two patients in the placebo maintenance group.

‡ Scores for the Inflammatory Bowel Disease Questionnaire (IBDQ) can range from 32 to 224; higher scores indicate a 

 

better quality of life.

 

Table 1. Base-Line Characteristics of the Patients Who Had a Response and Those Who Had No Response at the Time 
of Randomization.

Characteristic

Response and 
Assignment to

Placebo Maintenance 
(N=99)

Response and 
Assignment to 

Infliximab Maintenance 
(N=96) P Value*

No Response 
(N=87)

 

Male sex — no. (%) 48 (48) 53 (55) 0.35 43 (49)

Age — yr
Median
Interquartile range

36
29–46

37
28–47

1.00
40

31–48

Disease duration — yr
Median
Range

12.3
0.5–31.6

10.5
0.2–32.2

0.85
11.7

0.3–49.8

Involved intestinal area — no. (%)
Ileum
Colon
Ileum and colon

16 (16)
30 (30)
53 (54)

18 (19)
34 (35)
44 (46)

0.71
0.54
0.32

14 (16)
28 (32)
45 (52)

Previous segmental resection — no. (%) 54 (55) 55 (57) 0.70 47 (54)

Crohn’s Disease Activity Index — 
total no. (%)†

Score ≥150
Score ≥220

57 (59)
31 (32)

57 (59)
33 (34)

0.97
0.72

56 (64)
30 (34)

IBDQ score‡
Median
Interquartile range

168
145–193

155
135–187

0.16
161

136–176

C-reactive protein — mg/dl
Median
Interquartile range

0.7
0.4–2.2

0.6
0.4–1.5

0.17
0.9

0.5–2.1

Concomitant medication — no. (%)
5-Aminosalicylates (oral or rectal)
Mercaptopurine or azathioprine
Methotrexate
Antibiotics
Corticosteroids

Any
>20 mg per day

49 (49)
35 (35)
2 (2)

26 (26)

30 (30)
8 (8)

41 (43)
29 (30)

1 (1)
28 (29)

25 (26)
8 (8)

0.34
0.44
1.00
0.35

0.51
1.00

42 (48)
28 (32)
2 (2)

29 (33)

26 (30)
7 (8)

Prior medication — no. (%)
Antibiotics
Mercaptopurine or azathioprine
Cyclosporine or tacrolimus
Methotrexate

92 (93)
63 (64)
7 (7)
8 (8)

92 (96)
69 (72)
3 (3)
5 (5)

0.38
0.22
0.21
0.42

80 (92)
53 (61)
7 (8)

11 (13)

Fistula location — no. (%)
Perianal
Abdominal
Rectovaginal

86 (87)
15 (15)
6 (6)

89 (93)
7 (7)

10 (10)

0.18
0.08
0.27

71 (82)
17 (20)
9 (10)

Draining fistulas
Median
Range
No. (%) with 1 fistula
No. (%) with >1 fistula

2
1–11

42 (42)
57 (58)

2
1–6

38 (40)
58 (60)

0.58

0.69

2
1–8

43 (49)
44 (51)

Smoking history — no. (%)
Nonsmoker
Former smoker
Current smoker

41 (41)
20 (20)
38 (38)

34 (35)
19 (20)
43 (45)

0.24
0.86
0.66

32 (37)
30 (34)
25 (29)
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Crossover Treatment

 

Among randomized patients with a response during
maintenance therapy who subsequently lost their
response because of a recrudescence of draining fis-
tulas, 61 percent of patients (25 of 41) who crossed
over from placebo maintenance to infliximab (5 mg
per kilogram) maintenance reestablished a re-
sponse. Similarly, 57 percent of patients (12 of 21)
reestablished a response on crossing over from an
infliximab dose of 5 mg per kilogram to a dose of
10 mg per kilogram.

 

antibodies against infliximab

 

Response rates were similar among patients with
antibodies against infliximab (32 percent), those
without antibodies (31 percent), and those with in-
conclusive antibody tests (29 percent). In contrast
to the absence of an association between antibody
status and efficacy, patients who were positive for
antibodies against infliximab were two to three
times as likely to have infusion reactions as those
who were negative or who had inconclusive results
(Table 2).

The concomitant administration of corticoste-
roids and immunomodulators at base line appeared
to prevent the development of antibodies against in-
fliximab. Antibodies developed in 1 of the 27 pa-
tients receiving corticosteroids in combination with
immunomodulators (4 percent), as compared with
6 of 46 patients receiving corticosteroids alone (13
percent), 7 of 62 patients receiving immunomodu-
lators alone (11 percent), and 30 of 123 patients re-
ceiving neither corticosteroids nor immunomodu-
lators (24 percent).

 

safety

 

Adverse events occurred in 92 percent of patients in
the placebo maintenance group and 89 percent of
patients in the infliximab maintenance group. Few
patients discontinued treatment because of an ad-
verse event (8 percent of patients in the placebo
maintenance group and 4 percent of those in the in-
fliximab maintenance group). The most frequently
reported adverse events in both groups were simi-
lar in nature and incidence to those described pre-
viously in patients with Crohn’s disease.

 

14,16

 

 Slight-
ly more patients assigned to placebo maintenance
than to infliximab maintenance reported a new fis-
tula-related abscess (Table 3).

The most frequently reported serious adverse
events were related to the gastrointestinal system.
Worsening of Crohn’s disease was the most com-

mon individual serious adverse event, occurring in
6 percent of all randomized patients. No deaths or
cancers occurred during the study; however, two
deaths have been reported during the long-term fol-
low-up. One patient (a 78-year-old woman) died of
sepsis related to advanced Crohn’s disease approx-
imately nine months after her last (fourth) study in-
fusion of infliximab. She also received an infusion of
infliximab seven months before her death. The oth-
er patient (a 52-year-old man) died from multisys-
tem organ failure (heart failure, pneumonia, renal
failure, and amyloidosis) 18 months after receiving
the three-dose induction regimen of infliximab. This
patient did not receive any additional infliximab.

 

Figure 2. Time to Loss of Response among Patients with a Response 
at Randomization (Panel A) and the Percentage of Patients with a Complete 
Response at Each Visit among Patients with a Response at Randomization 
(Panel B).

 

A complete response was defined by the absence of draining fistulas.
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Two cases of cancer have also been reported dur-
ing long-term follow-up. One patient (a 42-year-old
man with a 20-year history of colonic Crohn’s dis-
ease) received a diagnosis of rectal carcinoma ap-
proximately 2 years after his last infliximab infu-
sion. The second patient (a 36-year-old man with a
22-year history of ileal Crohn’s disease and perianal
fistula) received a diagnosis of rectal adenocarcino-
ma approximately 19 months after his last (sixth)
infliximab infusion.

Multiple sclerosis developed in one patient who
was assigned to placebo maintenance, approxi-
mately one month after an infliximab infusion that
was not related to the study. Infections requiring an-
timicrobial treatment occurred in nearly one third
of patients. Five percent of all randomized patients
had a serious infection. The only serious infection
reported in more than two patients was abscess. Op-
portunistic infections included one case of cytomeg-
alovirus infection reported 39 days after the third
induction infusion and one case of cutaneous nocar-
dia infection reported 8 days after the first induction
infusion.

The proportion of infusions accompanied by
an infusion reaction was low. Infusion reactions
occurred more frequently in association with inflix-
imab infusions (70 of 1728 infusions [4 percent])
than with placebo infusions (4 of 419 infusions
[1 percent], P<0.001). In general, the reactions
were not severe enough to warrant the discontinu-
ation of treatment, and only one infusion reaction
met the definition for a serious adverse event.

 

11

 

Patients assigned to infliximab maintenance
therapy were more than twice as likely to have anti-
nuclear antibodies and nearly four times as likely to
have antibodies against double-stranded DNA than
patients assigned to placebo maintenance. A lupus-
like syndrome developed in one patient; however,
the results of tests for antinuclear antibodies and an-
tibodies against double-stranded DNA were nega-
tive in this patient.

Fistulas remain a common yet challenging compli-
cation of Crohn’s disease, causing complications
that are distinct from the major manifestations of
diarrhea and abdominal pain. Our results indicate
that maintenance treatment with infliximab every
eight weeks is superior to a placebo infusion in pa-
tients who had a response to induction infliximab
infusions at weeks 0, 2, and 6. Nearly twice as many
patients who received infliximab maintenance ther-
apy, as compared with placebo maintenance thera-
py, had complete and durable closure of fistulas over
the 54-week study. In addition, as previously report-
ed in patients with Crohn’s disease without fistu-
las,

 

11

 

 superior control of disease activity and an im-
proved quality of life were associated with infliximab
maintenance therapy.

Our findings have important implications for the
care of patients with fistulizing Crohn’s disease. We
confirmed that the onset of fistula response to in-
fliximab is rapid. With infliximab maintenance ther-

discussion

 

* An infusion reaction was defined as any adverse event that occurred during or within one hour after infusion. Samples 
for the measurement of antibodies against infliximab were collected before the infusion at weeks 0, 14, 30, and 54 and 
were measured as previously described.

 

11

 

† The analysis includes all patients with appropriate samples who had at least one positive sample at any time.
‡ The analysis includes all patients with appropriate samples who had a negative sample after the last infusion, excluding 

patients who had a positive sample at any time.
§ The analysis includes all patients with appropriate samples who had only inconclusive samples (samples with detectable 

infliximab concentration) after the last infusion, excluding those who had a positive sample at any time.
¶Patients with appropriate samples either had antibodies against infliximab at some time after the first infusion or had 

 

one or more samples obtained after the last infusion.

 

Table 2. Incidence of Infusion Reactions According to Infliximab Antibody Status up to Week 54.*

Variable Antibody Status All Patients

 

Positive† Negative‡ Inconclusive§

No. of patients with appropriate samples who 
could be evaluated (%)¶

44  (17) 80  (31) 134 (52) 258 (100)

Infusion reaction

No. of patients/total no. (%) 13/44  (30) 13/80  (16) 15/134 (11) 41/258  (16)

No. of infusions/total no. (%) 20/226 (9) 16/332 (5) 24/971 (2) 60/1529 (4)
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apy, sustained closure of fistulas was observed in
patients who had had no response to treatment
with other agents.

An alternative approach to maintenance therapy
is intermittent treatment with infliximab when there
is loss of response, as defined by the recrudescence
of fistulas. Although we did not examine this strat-
egy directly, patients who had an initial response to
infliximab and who were then assigned to placebo
maintenance were permitted to cross over to inflix-
imab maintenance if they had disease flare. Al-
though 61 percent of these patients reestablished a
response, they had a temporary increase in disease

activity and a decrease in the quality of life. In addi-
tion, intermittent therapy may predispose patients
to the formation of antibodies against infliximab
and may increase the likelihood of the loss of re-
sponse.

 

17

 

 For these reasons, we believe that fixed-
interval maintenance therapy is the optimal choice
for this group of patients.

Our findings also suggest that many patients
who have a loss of response during maintenance
therapy with 5 mg of infliximab per kilogram may
again have a response when the dose is increased
to 10 mg per kilogram every eight weeks. It is im-
portant to note that we found that patients who did

 

* Plus–minus values are means ±SD.
† P values are for the comparison between the placebo maintenance and infliximab maintenance groups.
‡ Events deemed by the investigator to be possibly, probably, or definitely related to the study agent (or that had an un-

known relation) were recorded as “reasonably related.”
§ The analysis does not include one patient who was found to have a positive skin test with purified protein derivative 

(who was asymptomatic and had negative findings on chest radiography) before the week 30 infusion. Isoniazid therapy 
was initiated, and the patient subsequently received all remaining study infusions.

¶The analysis includes three patients with an intraabdominal abscess, one patient with parastomal and retroperitoneal 
abscesses, and one patient with parastomal and perianal abscesses.

¿ The analysis includes one patient with an ischiorectal abscess and one patient with a perianal abscess.
**Some patients had infusion reactions during more than one period.
††A total of 60 patients in the placebo maintenance group crossed over to receive 5 mg of infliximab per kilogram, and 

35 patients in the infliximab maintenance group crossed over to receive 10 mg of infliximab per kilogram.
‡‡Among patients with antinuclear antibodies who were evaluated at base line and at week 54, 132 were assigned to the 

placebo maintenance group and 122 were assigned to the infliximab maintenance group.
§§Among patients with antibodies against double-stranded DNA who were evaluated at base line and at week 54, 127 were 

 

assigned to the placebo maintenance group and 116 were assigned to the infliximab maintenance group.

 

Table 3. Summary of Safety Analysis for All Randomized Patients up to Week 54.*

Variable

Placebo 
Maintenance 

(N=144)

Infliximab 
Maintenance 

(N=138)
Total 

(N=282) P Value†

 

Extent of infliximab exposure over 54-wk period
No. of infliximab infusions
Total dose — mg/kg

4.3±1.7
21.4±8.3

7.5±1.3
41.1±10.9

5.9±2.2
31.1±13.8

<0.001
<0.001

Adverse events leading to discontinuation 
of study agent — no. of patients (%)

12 (8) 5 (4) 17 (6) 0.1

Serious adverse events — no. of patients (%)
All events
Reasonably related events‡

33 (23)
9 (6)

19 (14)
3 (2)

52 (18)
12 (4)

0.05
0.09

Infections — no. of patients (%)
Infections requiring antimicrobial treatment§
Serious infections

39 (27)
9 (6)¶

47 (34)
4 (3)¿

86 (30)
13 (5)

0.20
0.18

New fistula-related abscesses — no. of patients (%) 25 (17) 17 (12) 42 (15) 0.25

Infusion reactions — no. of patients (%)**
During induction
During maintenance
During treatment after crossover††

24 (17)
11 (8)
4 (3)

14 (23)

22 (16)
9 (7)

13 (9)
3 (9)

46 (16)
20 (7)

NA
17 (18)

0.02

Development of antinuclear antibodies — 
no. of patients/total no. (%)‡‡

24/132 (18.2) 56/122 (45.9) 80/254 (31.5) <0.001

Development of antibodies against double-stranded 
DNA — no. of patients/total no. (%)§§

8/127 (6.3) 27/116 (23.3) 35/243 (14.4) <0.001
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not have a response to induction therapy were un-
likely to have a response to continued maintenance
treatment.

Patients with fistulas tolerated infliximab main-
tenance therapy well. Although all patients received
infliximab induction therapy, more patients as-
signed to placebo maintenance than to infliximab
maintenance therapy discontinued treatment be-
cause of adverse events.

The proportion of patients in whom antibodies
against infliximab developed was similar to that in
other studies of this agent.

 

11

 

 However, more than
half of patients had inconclusive results of assays
to detect antibodies against infliximab. The pres-
ence of antibodies was associated with a higher in-
cidence of infusion reactions. No association was
observed between antibodies against infliximab and
closure of fistulas.

Fistula-related abscesses were uncommon de-
spite concern that this might occur as a result of
the recurrence of inflammation beneath a superfi-
cially healed fistula tract. Others have reported ra-
diographic evidence of persistent fistula tracts in
patients who have a clinical response to inflix-
imab.

 

16,18

 

 These observations, along with the high
rate of recurrent drainage of fistulas after the cessa-
tion of infliximab induction therapy, suggest that
infliximab suppresses the inflammatory factors as-
sociated with disease activity and fistula drainage
but may not eradicate these epithelialized tracts.

Infection remains an important consideration in
assessing the risk–benefit ratio of infliximab main-
tenance therapy, with important consequences for
those at risk for intracellular pathogens, particular-
ly tuberculosis.

 

19

 

 It is noteworthy that one of our
patients had cytomegalovirus infection and anoth-
er had cutaneous nocardia. Another important safe-
ty consideration is the possibility of autoimmune
phenomena, including drug-induced lupus and de-
myelinating disease. Although there is no clear evi-

dence to date that anti-TNF therapy is a risk factor
for cancer, the possibility has not been exclud-
ed.

 

20-22

 

 Clinicians need to maintain a high index of
suspicion for these conditions, as well as abscess,
to ensure early detection and treatment.

In conclusion, among patients with fistulizing
Crohn’s disease whose fistulas closed after inflix-
imab induction therapy, continued infliximab infu-
sions at fixed intervals maintained closure for a
longer period than did placebo infusions.
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