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Objectives:Upon completion of this article, the reader should
be able to (1) understand the overall risks and benefits of
preoperative biologic therapy in Crohn disease based on the
available literature, (2) understand the overall risks and
benefits of postoperative biologic therapy in Crohn disease
based on the available literature, and (3) identify select
groups of patients with Crohn disease at highest risk of
postoperative complications to modify preoperative medical
therapy.

Background

Crohn disease (CD) is an inflammatory disorder characterized
by relapsing and remitting inflammation of the entire GI
tract. Until the end of the last century, themainstayofmedical
therapy for CD included corticosteroids and immunomodu-
lators such as methotrexate, azathioprine, and cyclosporine.
Although these medical therapies can often be effective in
treating CD, they all have relatively significant side effects.

Well-known side effects of long-term corticosteroid use
includeweight gain, osteoporosis, Cushing syndrome, glucose
intolerance, glaucoma, and increased risk for infections.1–3

These all pose significant limitations in the ability to use

chronic corticosteroid therapy to treat recalcitrant and recur-
rent CD. Additionally, many people receiving corticosteroids
for CD require surgical intervention for treatment of their
disease. It has been reported by several authors that preop-
erative corticosteroid use increases the risk of perioperative
complications after surgery for CD.4–7 More recent reports
have reported a mixed picture, with many studies finding no
increased risk of perioperative complication with preopera-
tive corticosteroid use.8–11 However, given the long-term
risks of chronic corticosteroid use and the possibility of
increased perioperative complications in patients with CD
who require surgery, minimizing corticosteroid usage in this
patient population is clearly beneficial.

The immunomodulators, including methotrexate, azathi-
oprine, and cyclosporine, have also played a key role in the
treatment of CD. They are often used as steroid sparing agents
to maintain remission in CD patients. Like steroids, however,
they are not without serious potential drawbacks. They are
known to increase the risk of spontaneous infection, myelo-
toxicity, and pneumonitis.12–14 Additionally, certain immu-
nomodulators have well-recognized organ toxicities; for
example, methotrexate is hepatotoxic and cyclosporine is
nephrotoxic. As with steroids, studies evaluating the impact

Keywords

► Crohn disease
► surgery
► biologic therapy
► postoperative

complications

Abstract In 1998, infliximab, an antitumor necrosis factor alpha (anti-TNF-α) antibody, was
approved for use in the treatment of Crohn disease (CD). Since then, other biologic
therapies, including adalimumab and certolizumab pegol (newer anti-TNF-α antibod-
ies), and natalizumab, an antibody against alpha-4 integrin, have also been approved.
Here, we review the published studies that examine the relationship between pre- and
postoperative biologic therapy and postoperative complications in patients with CD.
This body of literature is composed of numerous small, retrospective, heterogeneous
studies that demonstrate conflicting and varied results. Overall, the receipt of biologic
therapy in the pre- or postoperative period does not appear to significantly increase the
risk of postoperative complications. It is, however, difficult to draw any firm conclusions
based on the existing level of data. In the future, larger prospective studies are needed to
better elucidate the true risks, if any, that the use of biologic therapy poses to patients
with CD requiring operation.
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of immunomodulators on the risk of postoperative compli-
cations have reported varied and conflicting results. Howev-
er, most studies have failed to demonstrate that preoperative
immunomodulator use clearly increases the risk of postoper-
ative complications in patients undergoing surgery for
CD.6,8,11,15–18 There are a few small studies that suggest an
increased risk of postoperative infection in patients receiving
methotrexate therapy who have undergone a variety of non-
CD-related surgery.19,20 Based on this, some recommend
holding methotrexate for a week prior to surgery for CD.

Given the significant short- and long-term side effects of
corticosteroid and immunomodulator therapy, efforts have
long been underway to develop safer therapies for CD. Both
corticosteroids and immunomodulators have broad effects on
the immune system that may contribute to their increased
risk for serious infection. Newer drugs were created intended
to target specific aspects of the immune system thought to be
responsible for the inflammation responsible for certain
autoimmune disorders. By targeting specific aspects of the
immune response, it was thought that the risk of some of the
more significant infectious complications could be reduced.
From these efforts, biologic therapies targeting TNF-α were
developed; these were first approved for use in rheumatoid
arthritis, but are now approved for use in a myriad of
inflammatory diseases, including CD as well as chronic
ulcerative colitis.

In the past 20 years, a new age of biologic therapy for CD
has emerged. Infliximab is a monoclonal antibody against the
tumor necrosis factor alpha (TNF-α) receptor, and was the
first drug of its type approved for use in the treatment of CD in
1998. In recent years, several other biologic agents have been
approved for use in the treatment of CD, including adalimu-
mab and certolizumab pegol, two newer anti-TNF-α antago-
nists, and natalizumab, an alpha-4 integrin blocker. These
newer therapies have proven efficacious, but are much less
well studied than infliximab. In particular, an observed
increased risk for progressive multifocal leukoencephalop-
athy in patients receiving natalizumab has limited its use, so it
remains the least well studied.

Although the use of biologic therapies is not a panacea in
the management of CD, many studies have demonstrated an
increased response rate patients treated with these biologic
therapies.21,22 A Cochrane Review published in 2009 re-
viewed nine randomized studies evaluating the use of
TNF-α blocking agents for maintenance of remission in
CD.23 The conclusion of this reviewwas that infliximab given
every 8 weeks is effective for maintenance of remission and
fistula healing in patients who respond to induction therapy.
Similar conclusions were drawn for adalimumab and certo-
lizumab pegol.

A similar review articlewas published in 2011.24 This study
included 27 controlled trials comparing biologic therapy (anti-
TNF α antibodies or natalizumab) with placebo for treatment
of active or quiescent CD or ulcerative colitis. The result of the
meta-analysis indicated that the biologic therapies were supe-
rior to placebo in inducing remission of luminal CD (Relative
risk [RR] of no remission ¼ 0.87; 95% confidence interval [CI],
0.80–0.94) and in preventing relapse of luminal CD (RR of

relapse ¼ 0.71; 95% CI, 0.65–0.76). These authors concluded
that based on analysis of the existing trials, biologic therapies
were superior to placebo in inducing remission of active CD
and in preventing relapse of quiescent CD.

Like the other therapies for CD, however, biologic thera-
pies are not without the potential for significant side effects.
There is evidence of an increased rate of spontaneous infec-
tion in patients receiving anti-TNF-α blockers.21,25–28 Some of
the specifics risks that have been documented include reacti-
vation of tuberculosis, increased risk of sepsis and opportu-
nistic infections, and reactivation of hepatitis B. However, the
Therapy, Resource, Evaluation, and Assessment Tool study,
which is the largest prospective study to date evaluating the
safety of infliximab compared with placebo in CD, showed
that in multivariate analysis, infliximab was not an indepen-
dent risk factor for serious infection in multivariate analysis.2

Although there is no consensus on the overall safety of the
biologic therapies, there are factors that appear to increase
the risk of infectious complications in patients being treated
with biologic therapies for CD. For instance, the risks appear
to be higher when patients are on combination therapy, such
as biologic therapy along with either corticosteroids or
immunomodulators.3Additionally, several studies have dem-
onstrated that older patients are at an increased risk of
opportunistic infection when treated with immunologic
therapy, including biologic therapy.3,29

Preoperative Biologic Therapy and Surgery

Given the prevalence of their use, it is very common to
perform both elective and emergent operations on patients
with CD who have been receiving biologic therapy. Accord-
ingly, therehas been a great deal of interest in the relationship
between the use of preoperative biologic therapy and post-
operative complications in such patients. Currently, the only
biologic therapy that has been well studied to any significant
extent in this setting is infliximab, as the other drugs have
only recently becomemore commonplace in the treatment of
CD. To date, there has not been a prospective trial evaluating
preoperative biologic therapy and postoperative complica-
tions. All of the published studies are retrospective and most
are from single institutions, involving small, heterogeneous
patient populations. Not unexpectedly, the results of these
studies are varied and conflicting. We will review the most
significant of these studies here.

In 2004, Colombel et al published a study evaluating the
relationship between immunosuppressive and infliximab
therapy with early postoperative complications in patients
with CD.8 They identified 270 patients who underwent
abdominal surgery for CD between 1998 and 2001. Of these
patients, 107 received preoperative corticosteroids, 106 re-
ceived immunomodulator therapy (6-mercaptopurine, aza-
thioprine, or methotrexate), and 50 received infliximab
within 8 weeks of their surgery. They analyzed septic and
nonseptic complications that occurred within 30 days of
surgery, proposing that complications occurring outside
this window are likely due to recurrent CD and not postsur-
gical problems. Due to the limited patient population, they

Clinics in Colon and Rectal Surgery Vol. 26 No. 2/2013

Biologic Therapy and Surgery for Crohn Disease Paulson 129

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



performed only univariate analysis between multiple risk
factors, including use of corticosteroids, immunomodulators,
and infliximab, as well as multiple other possible disease-
related risks factors, such as length of diagnosis, location of
disease, type of surgery, and nature of surgery (elective vs.
emergent). In the multiple univariate analyses, no factor was
significantly related to an increased risk of 30-day complica-
tions. For patients treatedwith infliximab, the odds ratio (OR)
for complications was 0.9 (95% CI, > 0.4–1.9). The authors
acknowledged that their analysis was restricted by small
sample size and a large number of predictor variables making
multivariate analysis impossible, thus limiting their ability to
draw firm conclusion regarding the relationship between
preoperative immunosuppression or infliximab therapy
and postoperative complications.

Also in 2004, Marchal et al published a study specifically
examining the relationship between infliximab therapy and
the risk of postoperative complications.30 They compared 40
patients who received one or more infusions of infliximab
prior to intestinal surgery for CD with 39 patients who
underwent surgery and had never received infliximab thera-
py. The two groups were similar in almost all aspects, except
that infliximab patients were much more likely than the
infliximab‐naïve cohort to be on concomitant therapy, par-
ticularly corticosteroids (73 vs. 41%, p < 0.001). In this study,
there was a trend toward higher rates of early (12.5 vs. 7.7%)
and late (17.5 vs. 12.8%) postoperative complications in the
infliximab group compared with the infliximab‐naïve group,
but no difference reached statistical significance. Although no
significant differences were found, this could be the result of
the small, heterogeneous patient population in this study
limiting their ability to reach statistical significant. It is
possible that the same differences, if borne out in a larger
cohort, could be significant. Additionally, no adjustment was
made for the difference in corticosteroid use between the
groups. The small increase in postoperative complications
could have, at least in part, been due to differences in
corticosteroid use, not infliximab use, but this is not ad-
dressed in their methods.

In 2008, two articles were published in the same issue of
the Journal of Gastrointestinal Surgery, both evaluating the
relationship between preoperative infliximab therapy and
complications following surgery for CD. Kunitake et al studied
413 patients, 188 with CD, 156 with ulcerative colitis, and 69
with indeterminate colitis, who underwent abdominal sur-
gery between 1993 and 2007.9 Of these, 101 patients (24.5%)
received infliximab therapy within 12 weeks of their surgery.
Cumulative and individual postoperative complications were
compared between the infliximab and the infliximab‐naïve
patients adjusting for preexisting infection, pathologic diag-
nosis, comorbidities, and steroid use. In this study, the
infliximab and noninfliximab groups had similar rates of
cumulative postoperative complications (IFX ¼ 16.8%, non-
IFX ¼ 15.7; p ¼ 1.0). Rates of individual complications (post-
operative death, anastomotic leak, thrombotic complications)
trended toward higher rates in the infliximab group in
univariate analysis, but there was no difference that was
statistically significant. They did note a statistically significant

increased in length of stay in the infliximab group (IFX—12.2
d vs. non-IFX 10.2 d, p < 0.0001). Their multivariate analysis
revealed no significant difference in postoperative complica-
tions between the infliximab and noninfliximab groups (OR
2.5; p ¼ 0.14). As with prior studies, these authors acknowl-
edge that the lack of statistical significance may be due to
insufficient statistical power related to the small sample size.
Again, there are trends noted in this study toward higher
complication rates in the infliximab group, but the authors’
ability to draw any conclusions regarding these trends is
limited.

In the same journal issue, Appau et al published another
study looking at postoperative complications and infliximab
use in patients with CD.31 They compared 60 patientswith CD
undergoing ileocolonic resection with primary anastomosis
after 1998 who received infliximab in the 3 months prior to
surgery to 329 contemporary cohort patientswho underwent
ileocolonic resection having never received infliximab. The
authors believed that patients treated with infliximab might
be generally sicker than patients who did not require inflix-
imab, and they hypothesized that this might bias the results
against infliximab. To address this concern, they also com-
pared the infliximab group to an additional historical cohort
of 69 patients who underwent ileocolonic resection before
1998, as infliximab was not available for CD before that date.
They felt that this group would more accurately represent a
comparative group with similar patient characteristics. The
outcomes they evaluated included 30-day mortality, wound
infection, anastomotic leak, sepsis, intraabdominal abscess,
and readmission rate. After multivariate adjustment for dif-
ferences in medication (corticosteroids, immunomodulator)
use, age, gender, comorbidity, disease phenotypes, and the
presence of an abscess at or before surgery, the infliximab
group appeared to have an increased risk of 30-day postop-
erative readmission (OR 2.33; p ¼ 0.045), sepsis (OR 2.62;
p ¼ 0.027), and intraabdominal abscess (OR 5.78; p ¼ 0.005).
They also noted that infliximab patients who had a diverting
loop ileostomy created at the time of ileocolonic resection
had a lower incidence of sepsis when compared with inflix-
imab patients not undergoing loop stoma (0 vs. 27.9%;
p ¼ 0.13). The strength of this study is the more homoge-
neous nature of their patient population. All patients had
terminal ileal CD and all underwent the same type of surgery,
an ileocolic resection with anastomosis, with or without a
diverting loop ileostomy. Many of the prior studies included
patient populations that were very heterogeneous with
respect to indication for surgery, type of IBD, and type of
surgery performed. Using this well-defined patient popula-
tion, these authors concluded that preoperative use of in-
fliximab is associated with increased postoperative sepsis,
abscess, and readmission. Again, however, the authors are
forced to acknowledge that this is a retrospective study with
relatively small sample size, only 60 patients in the IFX group,
which limits their ability to draw firm conclusions regarding
the true risk of preoperative use of IFX.

More recently, in 2009, Indar et al published a small study
examining preoperative immunosuppression, including cor-
ticosteroids, immunomodulators, and/or infliximab, and
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postoperative complications.10 They analyzed 112 patients
who underwent intestinal resection for CD. Given the small
sample size, only univariate analysis was performed. Of the
112 patients, there were 12 different operations performed
and eight different combinations of preoperative medical
therapy identified. Not surprisingly, there was no association
between any preoperative medical therapy and the risk of
developing a postoperative complication.

In 2011, Canedo et al published another study evaluating
the relationship between immunosuppressive medication
and postoperative infection rates following surgical resection
for CD.11 They compared patients who had received inflix-
imab within 3 months of their operation to patients who had
received corticosteroids or other immunomodulators within
60 days of surgery and to patients who had received no drug
therapy in the 3 months prior. Overall, 225 patients under-
went surgical resection during their study period, 65 received
infliximab either alone or in combination with corticoste-
roids or immunomodulators, 85 patients received only cor-
ticosteroids or immunomodulators, and 85 received no drug
therapy. After multivariate adjustment for several patient and
surgery related factors, neither the use of infliximab nor the
use of steroids or immunomodulators was associated with
the complications of anastomotic leak, wound infection, or
reoperation. This small, retrospective study with a heteroge-
neous patient population suffers from the same limitations as
almost all others published in this field.

Finally, in 2012, White et al published a study evaluating
the effect of preoperative immunosuppression, including
corticosteroids, immunomodulators, and biologics, on un-
planned hospital readmission after surgery for CD.32 Three
hundred thirty-eight patients were included in this retro-
spective study. Eighteen percent received preoperative bio-
logic therapy, 44% of the patients received monotherapy; 32%
received two drugs and 6% received three drugs. Nineteen
percent received no preoperative medical therapy. The au-
thors found that combination immunosuppression was asso-
ciated with an increased risk of readmission. The incidence of
readmissionwas 3, 7, 11, and 16% in patients treatedwith 0, 1,
2, and 3 preoperative medication classes, respectively (trend
analysis p ¼ 0.02). They concluded that, although one specific
type of preoperative therapy did not appear to increase risk of
readmission, combination therapy might increase this risk.

Conclusions
It is clear that there is no consensus regarding the risk that
preoperative biologic treatment poses to patients requiring
surgery for CD. However, it does appear that biologic agents,
by themselves, do not significantly increase risk of postoper-
ative complications. Only one of the studies discussed dem-
onstrates a significantly increased risk of postoperative
complications following preoperative receipt of infliximab;
a few others indicate slightly higher risks in the patients
receiving preoperative biologic therapy, but small size limits
their ability to achieve statistical significance. Clearly, larger
multicenter prospective studies would provide valuable in-
formation regarding the true risk that these commonly used
therapies pose to patients undergoing surgery for CD. There

have been two review articles previously published examin-
ing the perioperative use of biologic therapies in CD.33,34 Both
conclude, based on the existing literature at the time of
publication, that delaying surgery to stop biologic therapy
is most likely not indicated.

Infliximab is clearly the most well studied of the existing
anti-TNF antibodies, but the few studies that included adali-
mumab and certolizumab did not reveal any significant
differences in their perioperative safety profile. Again, more
studies are needed evaluating these newer anti-TNF-α anti-
bodies, as well as natalizumab.

As the above studies indicate, delaying surgery in an effort
to remove patients from biologic therapy for a given time
period may not be necessary. There are certain groups of
preoperative patients, however, who should give a practi-
tioner pause. For instance, there is evidence that combination
therapy might increase the risk of complications. As such, it
might be prudent, if it is possible, towean therapy to only one
class of immunosuppressant preoperatively. Additionally,
there is evidence that elderly patients undergoing surgery
for CD are at higher risk for complications in general. As such,
practitioners should use extra caution when operating on
elderly patientswho are on biologic therapy, and consider the
use of diverting ostomies to protect distal anastomoses in
these high-risk populations.

Postoperative Biologic Therapy and Surgery

Unfortunately, even with good preoperative therapy and a
well-performed operation, the recurrence rate of CD is still
remarkably high. Approximately 90% of patients will have
endoscopic evidence of recurrence of disease 1 year after
surgery, and 50% of patients will require an additional
surgery.35,36 In an effort to reduce recurrence of CD postop-
eratively, practitioners have tried many different medication
regimens. Unfortunately, there is still endoscopic evidence of
CD in up to 60% of patients treated postoperatively with
steroids, 5-aminosalicylate, antibiotics, and immunomodu-
lators.37 There have been a few small studies recently indi-
cating that postoperative recurrence of CD is lower in patients
treated postoperatively with anti-TNF-α antibodies.38,39 In
one recent randomized study, the histologic recurrence of CD
was observed in only 27.3% of patients treated postopera-
tively following ileocolonic resection with infliximab versus
84.6% of patients treated with placebo.39

As this is a relatively new treatment regimen, little is
known about the effect of early postoperative biologic thera-
py on postoperative complications. In the randomized trial
mentioned above, 11 patients undergoing ileocolonic resec-
tion were randomized to IV infliximab administered within
4 weeks or surgery and continued for 1 year, and 13 patients
undergoing resection were randomized to receive a placebo
injection. In this study, the occurrence of adverse events and
postoperative complications was similar between the two
groups.

In another study evaluating the safety of postoperative
infliximab, 12 patients undergoing intestinal resection for CD
were randomized to infliximab 2 to 4 weeks after surgery,
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followed by infusions at 2 and 6weeks, then every 8weeks for
a year.40 Twelve patients were randomized to placebo infu-
sions on the same schedule. In this small study, there were no
differences noted in adverse events or postoperative compli-
cations between the two groups. The authors conclude that
initiation of infliximab therapy within 4 weeks of intestinal
surgery for CD is not associated with an increase in postoper-
ative complications.

Conclusions
Although this is a nascent area of study, there is no evidence at
this time to indicate that early institution of infliximab in the
postoperative period increases the risk of complications. On
the contrary, early initiation of infliximab therapy may
reduce the recurrence of CD and help eliminate future
surgeries in this patient population. As with preoperative
therapy, there are very few published studies looking specifi-
cally at the other biologic therapies, such as adalimumab,
certolizumab peg, and natalizumab. As these drugs become
more widespread, it is expected that more data will be
published regarding their safety in the postoperative period.
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