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Abstract

There have been increasing concerns regarding the safe-
ty of perioperative anti-tumour necrosis factor (anti-
TNF) o agents. We performed a literature review to
evaluate the post-operative complications associated
with perioperative anti-TNF use in patients with in-
flammatory bowel disease. A comprehensive review
was performed with a literature search utilizing Pub
Med, Cochrane, OVID and EMBASE databases accord-
ing to published guidelines. To date, there are only
data for infliximab. There are three published studies
which have assessed post-operative complications with
perioperative infliximab use in patients with Crohn’
s disease (CD), four studies in ulcerative colitis (UC)
patients, and one study on both CD and UC patients.
Two out of the three studies in CD patients showed no
increased post-operative complications associated with
perioperative infliximab. Two out of four studies in UC
patients also did not show an increase in post-operative
complications, and the combined study with CD and UC
patients did not show an increased risk as well. Study
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results could not be combined secondary to significant
differences in study designs, patient population and
definition of their endpoints. There appears to be a risk
of post-operative complications associated with TNF
therapy in some patients. Based on these data, careful
patient selection and prospective data collection should
be performed.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Therapeutic options for the management of inflamma-
tory bowel disease include aminosalicylates, antibiotics,
corticosteroids, antimetabolite immunomodulators (e.g,,
6-mercaptopurine, azathioprine and methotrexate), and
biologic therapies such as anti-tumour necrosis factor
(anti-TNF) agents (e.g., infliximab, adalimumab, certoli-
zumab pegol) and natalizumab!”. The anti-TNF thera-
pies are associated with adverse events including setious
infections. In large controlled clinical trials of infliximab
(IFX), the percentage of patients with serious infections
ranged from 4.0% to 4.6%, and the mortality rate was 0.7%
to 1.3%7. IFX-related adverse events, including serious
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opportunistic infections such as tuberculosis, listeriosis
and histoplasmosis, have also been documented in re-
ports of open-label or retrospective trials'”. However,
the TREAT (Crohn’s therapy, resource, evaluation, and
assessment tool ) Registry, a large-scale, ongoing, obser-
vational registry designed to examine the safety of Crohn’
s disease (CD) therapies, found prednisone use (OR: 2.21,
95% CI: 1.46-3.34, P < 0.001), narcotic analgesic use
(OR: 2.38, 95% CI: 1.56-3.63, P < 0.001), and moderate-
to-severe disease activity (OR: 2.11, 95% CI: 1.10-4.05,
P = 0.024) were significantly associated with serious
infections. Although the unadjusted analysis showed an
increased risk for infection with IFX use, multivariate
logistic regression analysis show that IFX was not an in-
dependent predictor of setious infections (OR: 0.99, 95%
CI: 0.64-1.54)",

Despite optimal medical therapy, about two-thirds
of patients with CD and one-third of those with ulcer-
ative colitis (UC) eventually require surgery for disease
control". Factors increasing the risk of post-operative
complications include: preoperative sepsis“z’m (such as
abdominal abscess or systemic infection), impaired nutri-
tional status and intestinal obstruction"""". Common eat-
ly post-operative complications include abdominal wound
infection, anastomotic leakage, pelvic sepsis and small
bowel obstruction. Late complications include: anasto-
motic leak with pelvic sepsis or fistula, anastomotic stric-
ture and pouchitis, and ileo-anal pouch dysfunction“sj.

While anti-TNF use has been shown to induce and
maintain steroid-free disease remission, improve qual-
ity of life and decrease the rate of hospitalizations and
surgeriesm’w], concerns have risen regarding the potential
harm of these medications. Most recently attention has
also been focused on perioperative outcomes for patients
who have received anti-TNF therapy and require surgery.
The purpose of this review is to analyze the evidence
regarding post-operative complications associated with
anti-TNF in patients with inflammatory bowel disease.

LITERATURE SEARCH

Separate literature searches were conducted in the Pub
Med, Ovid, EMBASE and Cochrane library databases
(1950-2010) in accordance with published recommenda-
tions™'!. Databases were used to search English lan-
guage literature using search terms such as “post-operative
complications”, “post-operative sepsis” and “surgical
outcomes” in combination with words such as “anti-TNF
therapy”, “infliximab”, “adalimumab”, “certolizumab
pegol”, “natalizumab”, “inflammatory bowel disease”,
“Crohn’s disease” and “ulcerative colitis”. Exploded
terms were reviewed and included or excluded as per
their relevance. A comprehensive review of the refer-
ence lists of all selected articles was also performed. Two
investigators separately performed the literature search.
Studies with patients having a diagnosis of ulcerative
colitis, Crohn’s disease and indeterminate colitis who had

received anti-TNF therapy prior to surgical intervention
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were included. The initial search yielded one hundred
and eight articles. Studies published as full articles were
included in our systematic review. Only studies involving
adult patients (18 years and older) and including control
groups were included for the review. Odd ratios were
calculated by 2 X 2 tables where the studies failed to in-
clude them, with the help of an online calculating system
accessed via a website (http://faculty.vassar.edu/lowry/
odds2x2.html).

No randomized prospective trial was identified. Af-
ter applying the above mentioned selection criteria, only
three retrospective studies assessing IFX associated com-
plications in CD were selected for review™ " Similarly,
four retrospective studies involving patients with UC
and infliximab were identified™*”. One additional study
that included patients with both UC and CD was also
included in the review and discussed separatelylzg], A re-
cently published meta-analysis examining the relationship
between IFX and short term complications in patients
with UC was also reviewed"”.

AVAILABLE STUDIES IN LITERATURE

Studies with Crohn’s disease

No prospective randomized control trial has been pub-
lished to determine the post-operative complication risks
associated with anti-TNF therapy. Three retrospective
studies were identified in the literature addressing risk of
post-operative complications with IEX? Individual
study characters (including study design, use of concomi-
tant medications use and dosing of IFX in relation to
surgery) are presented in Table 1. Study endpoints and
various complications assessed in each study are present-
ed in Table 2, and the results of the risks of complica-
tions are presented in Table 3.

Marchal et a/™ retrospectively studied a cohort of
three hundred and thirteen consecutive patients with CD
who received infliximab between 1998 and 2002. A trend
towards an increased early infection rate was found in
IFX pre-treated patients (6 patients »s 1 patient P = 0.10),
but the authors concluded this was probably due to the
increased use of corticosteroids and/or immunosuppres-
sive agents in this grouplzzj. However, the limited number
of patients suggests the possibility of a type Il error.

In a study by Colombel ez al™ 2 group of investiga-
tors identified two hundred and seventy patients who
underwent abdominal surgery for CD between 1998 and
2001. This retrospective analysis suggested that periopet-
ative use of IFX use was not associated with an increased
risk of post-operative complications. A multiple variable
model including both steroid and IFX use was also pet-
formed and there was no independent association with
either septic or total complications. However, these data
were not presented in the published manuscript. Odds
ratios were calculated from univariate regression analysis
and additional multiple regression analysis was not pet-
formed secondary to the limited number of patients.

The investigators of the Appau ez al™! study evaluated

January 21, 2012 | Volume 18 | Issue 3 |



Ali T et al. Review of post-op complications with IFX in IBD

Table 1 Crohn’s disease study characteristics

Author study center Study Total patients Study endpoints Concomitant Case Control P value IFX Last dose IFX
design medication (%) (%) dosing prior to surgery
< 12 wk (%)
Marchal®, 2004, Belgium Case- 79 total, 40 cases, 39  Early (10 d) and late 5-ASA 30 54 N.S.  Episodic 78
control controls (3 mo) complications 100%

6MP/AZA 45 26 N.S.

Steroids 73 41 <0.00017

Antibiotics 25 28 N.S.
Colombel™, 2004, Mayo ~ Retro- 270 total, 52 cases  Early (30 d) septicand ~ 5-ASA - - - Episodic 9%
Clinic, Rochester spective non-septic complications 80%

6MP/AZA 7 - -

Steroids 7 - -

Antibiotics - - -
Appaum] ,2008, Cleveland Case- 458 total, 329 Non IEX, 30 d post-operative 5-ASA 60 58 0.95 - 100
Clinic, Cleveland control 60 IFX, 69 pre IFX complications

6MP/AZA 62 15  <0.001

Steroids 65 77 <0.052

Antibiotics - - -
Kunitake™, 2008, Massa- ~ Case- 413 total, 101 cases, ~ Post-operative compli- 5-ASA - - - - 100
chusetts General Hospital, control 312 control cations
Boston (combined study)

6MP/AZA 37 6 0.04

Steroids 7530 77 0.79

Antibiotics - - -

IFX: Infliximab; 5-ASA: 5-aminosalicylic acid; AZA: Azathioprine; 6MP: 6-mercaptopurine; N.S.: Not significant.

Table 2 Complications defined in crohn’s disease

Study Study endpoints Infectious Non-infectious Major Minor
Marchal® Early (10 d) and late Catheter sepsis, wound, upper respiratory, Sepsis, leak, perito- ~ Hematoma, fever,
(3 mo) complications Diarrhea,yeast nitis, abscess, wound delayed transit,
failure, severe anemia, mild infection, in-
bulbar ulcer bleeding testinal obstruction
Colombel™  Early (30 d) septic ~ Wound sepsis, leak, abscess, fistula, sepsis, CD recurrence, small bow-
and non septic com- pneumonia, bacteremia, urosepsis el obstruction, GI bleeding,
plications thromboembolism
Appau® 30 d post-operative  Wound infection, sepsis, intra abdominal
complications abscess, 30 d mortality, readmission rate,
anastomotic leak and wound complications
Kunitake®” Post-operative Infections, hypomotility, thrombotic, car-
(combined cumulative compli- diac complications, hepato-renal complica-
study) cations tions, anastomotic leak, bleeding and death

CD: Crohn’s disease; GI: Gastrointest:

inal.

Table 3 Post-operative risks of complications with Crohn’s disease

Authors Complications Cases (%) Controls (%) Risks of complications,
OR (95% CI)
Marchal™! Early Minor (10 d) 15 13 1.2 (0.3-4.3)
Late Minor (3 mo) 2.50 5.10 1.1 (0.3-4.0)
Early Major (10 d) 12.50 7.70 1.7 (0.3-7.7)
Late Major (3 mo) 17.50 12.80 1.4 (0.4-5.0)
Colombel™ Septic 17 0.9 (0.4-1.9)
Non-septic 23 1.0 (0.5-2.0)
Appau®™! 30 d readmission 20 9.4+29 2.3 (1.0-5.3)
30 d sepsis 20 9.7+5.8 2.6 (1.1-6.1)
30 d intra-abdominal abscess 10 4.3 +4.3 (Non IFX + pre IFX group) 5.8 (1.7-19.7)
Kunitake™ (combined study) Post-operative cumulative complications 16.80 15.70 1.1 (0.6-2.0)
IFX: Infliximab; OR: Odd ratio; CI: Confidence interval.
"
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30 d post-operative outcomes for CD patients treated
with IFX (60 patients) within 3 mo s infliximab-naive
patients (329 patients) prior to ileocolonic resection from
1998 to 2007. In an effort to reduce selection bias, the
IFX group was also compared with pre-IFX patients (69
patients) undergoing ileocolonic surgery before 1998. Us-
ing multivariate analysis, the IFX group appeared to have
an increased risk of 30 d post-operative readmission,
sepsis, and intra-abdominal abscess. IFX patients who
had a stoma (7 = 17) above their anastomosis had a lower
incidence of sepsis when compared with those without a
stoma. While the sample size for the IFX group was larg-
er than any published data, the sample size of 60 patients
is still low; thus, differences in postsurgical outcomes that
were found in this study might be further underestimated.

Studies with ulcerative colitis

There have not been any reported differences in the in-
cidence and type of side effects attributed to IFX in
patients with CD »s UC in general, but one area that has
been getting more attention recently is post-operative
complications. Four studies evaluating IFX and post-op-
erative complications in UC patients were identified” .
Individual study characters, including study design, use of
concomitant medications and dosing of IFX in relation
to surgery, are presented in Table 4. Study endpoints and
various complications assessed in each study are presented
in Table 5, and the results of the risks of complications
are presented in Table 6.

The primary aim of the Selvasekar e a/” study was
to assess short-term post-operative infectious complica-
tions in UC patients who received preoperative IFX and
underwent colectomy with ileal pouch anal anastomosis
(IPAA) from 2002-2005. The overall post-operative com-
plications in both groups were similar (P = 0.1). This
was the first published study addressing post-operative
complications and preoperative IFX use in UC. However,
this was a single center study with a retrospective design
and small sample size. This study was primarily before its
approval by the Food and Drug Administration (FDA)
in September 2005 and thus it represents off-label use,
so ideal dosing was not defined and one might speculate
that these were more severely ill patients. Therefore, the
use of IFX may simply be a surrogate marker for more
severe disease and sicker patients.

The Schluender ¢z 2/*” study was conducted to assess
the 30-d post-operative medical and sutrgical complica-
tions of medically refractory UC patients who received
preoperative IFX and underwent colectomy (subtotal
or total proctocolectomy with IPAA) from October
2000-October 2005. There was a difference in concomi-
tant 6-mercaptopurine (6-MP)/6-thioguanine (6-TG) use,
with 94% in the IFX group also on 6-MP/6-TG »s 44%
in the non-infliximab group (P = 0.03). However, that
there was no significant difference in medical, surgical or
infectious complications in patients receiving both IFX
and 6-MP compared to patients receiving 6-MP alone
was determined. This study was also limited by its single-
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center single surgeon retrospective design, and small
sample size of seventeen patients who received IFX, and
therefore lacks the statistical power to detect significant
differences related to the two groups. Potential confound-
ers, such as disease severity, were not assessed. However,
the article highlighted the significantly increased risks
of complications, including infectious complications,
in patients exposed to cyclosporine and IFX which has
also been reported in another study in steroid refractory
uch

The primary aim of a case-matched retrospective study
by Mot ez al™ was to evaluate post-operative complica-
tions after restorative proctocolectomy in UC patients who
received IFX preoperatively from January 2000-December
2006. Overall, the prevalence of early post-operative com-
plications (35% »s 15%, P = 0.027) was significantly differ-
ent, and the difference was mostly due to pelvic sepsis (22%
s 2%, P = 0.0106) in the IFX and non-IFX groups, respec-
tively. On further examination of the patients with pelvic
sepsis, an ileo-anal pouch anastomotic leak was identified
in eight of ten patients treated with IFX. There was no dif-
ference in overall late post-operative complications (52% s
37%, P = 0.23), but pouchitis was more common (39% s
15%, P = 0.037) in IFX »s non-IFX groups, respectively. In
addition, the rate of three stage procedures was higher in
those treated with IFX preoperatively (OR: 2.07, 95% CI:
1.18-3.63) even when adjusting for extent and severity of
colitis, as well as steroid and immunomodulators use. The
limitations of this study include its retrospective nature
and single-center location. Disease severity was assessed
in this study, but the retrospective use of hemoglobin and
platelet counts are limited markers for severity assessment.
Although the study found an increased rate of pouchitis
in patients who had received preoperative IFX, risk factors
for pouchitis were not controlled, and the diagnosis was
not confirmed by endoscopy and histology. In addition,
the finding of more frequent three stage procedures in the
IFX group must be taken with caution, as the surgeons
wete not blinded to IFX use and thus may have influenced
their decision.

The Ferrante ef o/ study evaluated the impact of
IFX on post-operative infectious complications in UC or
indeterminate colitis patients undergoing restorative proc-
tocolectomy between 1998 and 2008. Short-term post-
operative pouch-specific surgical and non-surgical site
infectious complications were not significantly different
in those who received IFX preoperatively. In multivariate
analysis, a moderate-to-high dose of corticosteroids was
associated with short-term post-operative pouch-specific
complications (P = 0.001), surgical site complications (P
= 0.002) and infectious complications overall (P = 0.003).
This study, like its predecessors, was a single-center ret-
rospective study with only 22 patients who received IFX
within 12 wk of surgery and was too underpowered to
detect significant differences between the two groups.

Recently, a meta-analysis was performed by Yang e a
examined the relationship between preoperative IFX
treatment and short term post-operative complications
in patients with UC. A total of 5 studies and 706 patients
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Table 4 Ulcerative colitis study characteristics

Author and study center Study Total Study endpoints Concomitant Case Control Pvalue IFX dosing Last dose of IFX
design patients medication (%) (%) prior to surgery
< 12 wk
Selvasekar™, 2007, Mayo Case- 301 patients, Post-operative pouch 5-ASA 100 60 <0.0001  Scheduled 49% (< 8 wk)
Clinic, Rochester control 47 cases, 254 specific and infec- (majority)
controls tious complications
6MP/AZA 91 44 <0.0001
Steroids 47 77 <0.001
Steroids + AZA 70 21 <0.001
Schluender™, 2007, Case- 151 patients, 30 d post-operative ~ 5-ASA - - - 2 infusions ~ Majority (8 wk
Cedars-Sinai LA control 17 cases, 134 surgical and medical (median) median)
controls complications
6MP/AZA 94 44 0.03
Steroids 100 100 1
Mor, 2008, Cleveland ~ Case- 92 patients, Early (30 d) and 5-ASA - - - 3infusions  Majority (13.5
Clinic control 46 cases, 46 late post-operative (median) wk median)
controls complications
6MP/AZA 39 28 0.27
Steroids 2 (ranked
dose score)
224 042
Ferrante™, 2009, Belgium Case- 141 patients, Early (30 d) post-op- 5-ASA Scheduled  Majority (3.9 wk
control 22 cases, 119 erative complications 2.5 Infusions median)
controls (median)
6MP/AZA 59 55 0.7
Steroids (high 9 25 0.163
dose)
Kunitake™ 2008, Massa- Case- 413 total, Post-operative com- 5-ASA - - - - 100%
chusetts General Hospital, control 101 cases,  plications
Boston (combined study) 312 control
6MP/AZA 37 26 0.04
Steroids 75.30 77 0.79
Antibiotics - - -

IFX: Infliximab; 5-ASA: 5-aminosalicylic acid; AZA: Azathioprine; 6MP: 6-mercaptopurine.

Table 5 Complications defined in ulcerative colitis studies

Study Study Endpoints Infectious Medical Surgical Pouch
Selvasekar™  Post-operative pouch  Pouch complications plus; wound infec- Anastomotic
specific and infectious tions leak; pelvic
complications abscess
Schluender™ 30 d post-operative Not defined Major: pneumonia, DVT, pancre- Major: SBO, abscess,
surgical and medical atitis, ARF, CVA; minor: dehydra- bleeding, leak;
complications tion, thrombophlebitis, pyoderma minor: wound infec-
gangrenosum, urinary retention  tion, ileus, bleeding
Mor™ Early (30 d) and late  Early: pelvic sepsis, bleeding, thrombosis,
post-operative compli- ileus; Late: pouchitis, SBO, stricture
cations
Ferrante™ 30 d post-operative Surgical infections: pouch complications Anastomotic
complications plus wound infection; non surgical: UTI leak; pelvic
and respiratory infections abscess
Kunitake®  Post-operative cumu- Infections, hypomotility, thrombotic, car-
(combined lative complications  diac complications, hepato-renal complica-
study) tions, anastomotic leak, bleeding and death

DVT: Deep vein thrombosis; ARF: Acute renal failure; CVA: Cerebrovascular accident; SBO: Small bowel obstruction; UTI: Urinary tract infections.

were included in their meta-analysis. The analysis failed to usc increased short term total post-operative complica-
find a strong association between preoperative treatment tions (OR: 1.80, 95% CI: 1.12-2.87). These results need to
of IFX and short term infectious (OR: 2.24, 95% CI: be interpreted with caution. There are significant differ-
0.63-7.95) or non-infectious (OR: 0.85, 95% CI: 0.5-1.45) ences in patient population, characteristics, and study end
post-operative complications. However, preoperative 1FX points in the studies included in the meta- analysis. For
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Table 6 Post-operative risks of complications with ulcerative colitis

Authors Complications Cases (%) Controls (%) Risks of complications,
OR (95% CI)
Selvasekar'™ Pouch specific 19 7 2.6 (0.9-7.5)
Infectious 28 10 2.7 (1.1-6.7)
Schluender™ Medical 6 10 0.6 (0.1-4.8)
Surgical 30 18 1.9 (0.6-5.9)
Infectious 18 8 2.4 (0.6-9.6)
Mor™ Early 35 15 3.5 (1.5-8.3)
Late 52 37 2.2 (0.9-5.3)
Sepsis 22 1 13.8 (1.8-105)
Ferrante'™ Pouch specific 0 17 0.9 (0.8-0.9)
Surgical infections 11 23 0.2 (0.03-1.6)
Total Infectious 11 28.60 0.3 (0.07-1.4)
Kunitake™ (combined study) Post-operative cumulative complications 16.80 15.70 1.1 (0.6-2.0)

OR: Odd ratio; CI: Confidence interval.

example, only one study”” included patients who received
their last dose of IFX within 12 wk prior to surgery and
the remaining studies included patients where such char-
acteristics and important distinctions were not accounted
for. Even the definitions of infectious and non-infectious
complications were different in the various studies™ . In
the presence of such confounders, it is hard to draw any
meaningtul results from this meta-analysis.

Combined Crohn’s disease and ulcerative colitis study
Kunitake ez a/”” retrospectively studied 413 patients (45%
with CD, 38% with UC and 17% with IC) who undet-
went abdominal surgery between 1993 and 2007, evaluat-
ing the association of preoperative IFX use with post-op-
erative complications. There were trends for higher rates
of post-operative death, anastomotic leak, thrombotic
complications, hypomotility, hepatorenal complications,
and post-operative bleeding in the IFX group, but this did
not reach statistical significance. Given its retrospective
design, this study shared the same weaknesses as its pre-
decessors. A sample size of approximately 250 patients
in each arm to identify a 5% difference in post-operative
outcomes was required. This study, while the largest to
date in the literature, could only identify 101 patients who
underwent IFX treatment within the 12 wk preceding
their abdominal surgery. While no statistical significance
was observed between the groups, some of the trends
seen in the IFX group, such as the higher death rate, were
indeed worrisome, especially as the deaths in both groups
were because of failure of multiple organ systems due to
intra-abdominal sepsis.

RISK OF POST-OPERATIVE COMPLICA-
TIONS

Surgery plays an integral role in the treatment of inflam-
matory bowel disease, both to control symptoms and to
treat complications. The rate of surgery within 3 years of
diagnosis of CD varies from 25 percent to 45 percent.
Twenty-five percent to 38 percent of patients require a
second surgery by 5 years after the first, and about one
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third of patients who need a second surgery eventually
require a third™. Indications for surgery include com-
plications such as intra-abdominal abscess, medically
intractable fistula, fibrotic stricture with obstructive symp-
toms, toxic megacolon, hemorrhage, and cancer™. Ap-
proximately 25 percent of UC patients ultimately require
colectomy for the management of their disease™. Com-
mon indications for surgical therapy of UC are medically
refractory disease, intractable disease with an impaired
quality of life, and unacceptable side effects from medi-
cal therapy. Other indications for surgery include uncon-
trolled hemorrhage, toxic megacolon, perforation, dys-
plasia or carcinoma, systemic complications, and growth
retardation.

Surgery in inflammatory bowel disease (IBD) patients
is associated with morbidity and mortality. The common
early post-operative complications include abdominal
wound infection, anastomotic leakage, pelvic sepsis and
small bowel obstruction. Late complications include
anastomotic leak with pelvic sepsis or fistula, anastomotic
stricture and, with IPAA, pouchitis and pouch dysfunc-
tion""". Post-operative infections increase length of hos-
pital stay, cost, mortality and morbidity rates”. In one
study, the post-operative infections in colectomy patients
resulted in an approximately 2 wk longer hospital stay,
with an increase of more than 300 percent in the total
direct cost™.

Patients receiving immunosuppressant medications,
including biologic therapies, are at increased risk of bacte-
rial, fungal and protozoal infections due to multiple effects
on the immune systemw’37’38]. TNF @ functions to stimu-
late angiogenesis and fibroblast proliferation, as well as to
increase collagenase and prostaglandin synthesis”™. In ad-
dition, the TNF o receptor has been shown to be neces-
sary for an effective immune response to mycobacteria in
animal models”””*". In addition to the above, reports of
histoplasmosis, coccidiomycosis, listeriosis, pneumocys-
tosis, and other fungal, bacterial and mycobactetial infec-
tions have been observed in patients receiving IFX.

The perioperative management of a patient with IBD
requires a multifaceted approach involving both tradi-
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tional and disease-specific considerations. As with any
surgical candidate, preoperative risk assessment is crucial.
Whether to suspend immunomodulating therapy during
the perioperative period has been a challenging question.
The difficulty lay in striking a balancing between that
of maintaining disease control and that of optimizing
wound healing, along with minimizing the post-operative
risk of infection and other morbidity. As the use of bio-
logic therapy in IBD continues to grow, we are faced with
the additional task of providing recommendations for
their use as well, and there is little information on which
to base any definitive g_z;ujdelineswJ

There have been several studies now published evalu-
ating IFX use and perioperative complications. However,
as described above, they suffer from similar weaknesses
such as their retrospective design, small sample size (most
studies included only 40-60 patients receiving IFX), dis-
similar study populations (different IBD phenotypes, sut-
gical procedures, and time periods on infliximab), single
referral center populations, and use of the medication
prior to FDA approval and thus generating selection bias
with more ill patients receiving IFX and non-standardized
usage of IFX. Potential confounders are generally not
well addressed, especially severity and duration of disease,
malnutrition, comorbidities, race and type of surgical
procedure. Studies evaluating effect of IFX in CD are not
adjusted for disease severity. Disease severity determined
retrospectively is often inaccurate and surrogate covatiates
may be inadequate substitutions for validated methods of
assessing disease activity. However it is interesting to note
that in the studies of UC, those that were adjusted for
disease activity showed a relationship between IFX and
complications, while the converse was true for those stud-
ies that did not. Inappropriate use of anti-TNF therapy
among some patients may also confound existing studies
owing to their retrospective nature. Studies of the phat-
macokinetics of IFX in IBD suggest that the elimination
half-life is between 7 and 18.5 d™**!. By 12 wk (84 d, or
4.5 half-lives), most IBD patients should have undetect-
able levels of IFX. A window of 12 wk used by several
of these studies may not reflect outcomes associated
with the presence of drug at the time of surgery. Ideally,
the duration between last infusion and surgery should be
included as a continuous variable, but it is difficult to do
this in retrospective analyses. Referral practice patterns
also may account for the heterogencous findings of these
studies, as these may differ substantially in various regions
of the world. Using anti-TNF therapy late in the course
of disease in patients less likely to benefit from it (e.g.,
fixed stricture in CD) may introduce risk without clear
benefit. Also, continuing to use anti-TNF therapy after it
is clear that it has failed may send a higher risk patient to
the operating room. These factors are difficult to measure
and could be better addressed in a prospective, random-
ized study.

CONCLUSION
To date, all of the studies of anti-TNF therapy are of
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infliximab and are mixed in their reports of the risk of
post-operative complications associated with it. The stud-
ies are limited by small numbers of patients, disparate
comparison groups, different definitions of measured
outcomes and varying timeframes of drug exposure and
follow-up. Larger controlled studies, with well-defined
standardized criteria, are needed to clarify this issue. In
the meantime, physicians must be aware of these poten-
tial risks so that prudent decisions about patient selection
and timing of interventions can be made.
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