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OBJECTIVES: A case-control study was undertaken to assess the impact of preoperative nutrition on surgical

outcomes in patients with inflammatory bowel disease with vs without preoperative biologic therapy.

METHODS: Seventy patients who had received biologic therapy within 8 weeks before undergoing resection for

active ulcerative colitis (n 5 34) or Crohn’s disease (n 5 36) were included (BIO group). The control

group comprised 70 patients without exposure to biologics, selected based on 5 matching criteria:

inflammatory bowel disease subtype (ulcerative colitis/Crohn’s disease), age (# or.40 years), disease

severity (moderate/severe), surgical approach (open/laparoscopic), and main surgical procedure. Poor

nutrition was defined as the presence of at least one of the following criteria: weight loss.10%–15%

within 6 months, body mass index <18.5 kg/m2, Subjective Global Assessment Grade C, or serum

albumin <30 g/L.

RESULTS: The proportion of patients with preoperative poor nutrition was 43% in the BIO and 33% in the control

groups (P5 0.22). The incidence of postoperative infectious complications (anastomotic leak, intra-

abdominal abscess, enterocutaneous fistula, or wound infection) was 16% in the BIO and 14% in the

control groups (P5 0.81). In the BIO group, poor nutrition significantly increased the risk of infectious

complications (27% vs 8% without poor nutrition, P 5 0.03). In addition, in the control group, the

incidence of infectious complications was higher in patients with poor nutrition, but not significantly

(22% vs 11%, P5 0.21).

DISCUSSION: Poor nutrition increases the risk of infectious complications after surgery. The detrimental effects of

poor nutrition onpostsurgical infectionmay be enhanced in patientswhohave received biologic therapy

preoperatively.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/CTG/A50
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INTRODUCTION
Currently, biologic agents are widely used in the management of
inflammatory bowel disease (IBD),which includes ulcerative colitis
(UC) and Crohn’s disease (CD) (1–3). In Japan, 2 anti–tumor
necrosis factor (TNF)-a agents, infliximab and adalimumab, are
available for the treatment of patients with IBD in therapeutic
settings. Another anti–TNF-a, golimumab, has recently been ap-
proved for the treatment of UC together with an interleukin-12/
interleukin-23 antagonist, ustekinumab, for patients with CD. The

published literature shows that anti–TNF-a biologics such as
infliximab and adalimumab have shown significant efficacy in
patients with moderate to severe UC and CD (1–3). Nonetheless,
the increased use of biologics with strong immunosuppressive
effects has raised concerns regarding the risk of opportunistic in-
fection and malignancy (4,5).

Even in the era of biologic therapy, a proportion of patients
with IBD receiving biologics require surgical interventions for
active disease, which has become refractory to medications (6,7).

1Department of Surgery, Inflammatory Bowel Disease Center, Yokkaichi Hazu Medical Center, Yokkaichi, Japan; 2Colorectal Surgery Unit, Health
Sciences Postgraduate Program, Catholic University of Parana (PUCPR), Curitiba, Brazil. Correspondence: Takayuki Yamamoto, MD, PhD, FACG.
E-mail: nao-taka@sannet.ne.jp.
Received January 10, 2019; accepted April 16, 2019; published online May 27, 2019

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The American College of Gastroenterology

American College of Gastroenterology Clinical and Translational Gastroenterology

ARTICLE 1

IN
FL

A
M
M
A
TO

R
Y
B
O
W
EL

D
IS
EA

SE

http://links.lww.com/CTG/A50
https://doi.org/10.14309/ctg.0000000000000050
mailto:nao-taka@sannet.ne.jp


The risk of postoperative infectious complications in patients
receiving biologics with immunosuppressive function before
surgery may be high. Recently, multiple studies (8–14) have
evaluated the impact of preoperative biologic therapy on the in-
cidence of complications after surgery for IBD, but the findings of
these studies are not consistent. A systematic review has found
that preoperative anti–TNF-a therapymodestly increases the risk
of complications after intestinal surgery for either UC or CD (15).
However, it would appear that the conclusions of some previous
studies are compromised by methodological limitations. For ex-
ample, postoperative complications (primary end point of the
studies) were not accurately evaluated because a standard pro-
tocol for assessing different complications such as infectious and
noninfectious complications or major and minor events was not
followed. Furthermore, the effect of multiple confounding factors
such as preoperative nutritional status and use of corticosteroids
was not fully factored into the assessments.

Malnutrition is a well-known risk factor for poor post-
operative outcomes in patients undergoingmajor gastrointestinal
surgery (16–21). Poor nutrition negatively influences humoral
and cellular immune responses, postoperative physical recovery,
and wound healing due to impaired neutrophil chemotactic and
bactericidal activities and diminished bacterial clearance (22). In
patients with IBD, it is appropriate to look at the relationship
between malnutrition, patients’ immune profile, and how this
may predispose to postoperative infectious complications. In fact,
after the introduction of biologic agents for the management of
IBD, most studies identifying predictive factors for postoperative
complications have focused on the possible deleterious effects of
biologic therapy, but few studies assessed the impact of pre-
operative nutritional status. With this background in mind, this
case-control study was undertaken to assess the impact of nu-
tritional status on postoperative surgical complications in
patients with IBD with vs without preoperative biologic therapy.
Notably, the effect of preoperative nutritional status was evalu-
ated in patients with and without exposure to biologic therapy.

METHODS
Study design and ethical considerations

This was a single-center, case-control study of a prospectively
maintained surgical database at the Yokkaichi Hazu Medical
Center, a referral center treating a large number of patients with
IBD in Japan. Medical and surgical interventions used in all
patients included in this study were approved as standard therapy
for IBD in Japan. Nonetheless, before initiating this investigation,
our study protocol was reviewed and approved by the in-
stitutional review board at our institution.

Patient selection

Seventy patients who had been exposed to biologic agents
(infliximab, adalimumab, golimumab, or ustekinumab) within 8
weeks before surgery and had undergone intestinal resection for
active UC (n5 34) or CD (n5 36) were included (BIO group).
The control group comprised 70 patients without exposure to
biologics, selected based on 5matching criteria: IBD subtype (UC
vs CD), age (#40 vs .40 years), disease severity at surgery
(moderate vs severe), surgical approach (open vs laparoscopic),
and main surgical procedure (e.g., total colectomy and small
bowel resection). Only operations performed by the lead author
of this article (T.Y.) were included. Patients with inadequate data
for analysis were excluded.

Surgical technique and strategy

Laparoscopic approach was undertaken whenever possible, but it
was avoided in patients with a large inflammatory mass, dense
adhesions, markedly thickened mesentery and bowel, acute en-
teric fistulas, severe abscesses, and multiple previous abdominal
operations. For patients with UC and extensive Crohn’s colitis,
hand-assisted laparoscopic surgery is a common practice. In all
patients withUC, ileostomywas constructed following colectomy
or proctocolectomy. In patients with CD, the choice of anasto-
motic technique depended on the site of anastomosis, diameter of
the bowel ends, rigidity, thickening of the bowel wall, contami-
nation, and equipment.

Postoperative complications occurring within 30 days after
surgery were analyzed in this study. The presence or absence of
postoperative complications was prospectively assessed in all
patients. In cases of unexplained fever or abdominal tenderness,
imaging, including computed tomography and/or contrast x-ray,
was undertaken to detect any anastomotic leak or intra-abdominal
abscess. Infectious complications were defined as anastomotic
leak confirmed radiologically, intra-abdominal abscess, enter-
ocutaneous fistula, or wound infection.

Potential predictive factors for postoperative complications

The following parameters were assessed as potential predictors of
postoperative complications in addition to preoperative biologic
therapy and nutritional status: IBD subtype (UC vs CD), age#40
vs.40 years, sex, disease duration (#45 vs.45months), disease
severity at surgery (moderate vs severe), CD profile (perforating
vs nonperforating), preoperative (within 8 weeks before surgery)
corticosteroids (prednisolone), immunosuppressants (cyclo-
sporine, tacrolimus, azathioprine, or 6-mercaptopurine), surgical
approach (open vs laparoscopic), and type of anastomosis
(handsewn vs stapled technique). The severity of disease activity
in patients withUCwas defined asmoderate: UCDisease Activity
Index (23) score 6–9 or severe UC Disease Activity Index score
10–12. Likewise, in patients with CD, disease activity was evalu-
ated by the CD Activity Index (CDAI) score (24). Moderate ac-
tivity was defined as 220 # CDAI , 450 and severe activity as
CDAI $ 450. Perforating disease was defined as intestinal per-
foration, abscess, and internal or external fistula based onfindings
at laparotomy (25). Our hospitalized patients are usually given
enteral nutrition (EN) if available or total parenteral nutrition
(TPN) during medical treatment for moderate or severe IBD.
Poor nutritional status at surgery was defined as the presence of at
least one of the following criteria: weight loss.10%–15%within 6
months, body mass index (BMI),18.5 kg/m2, Subjective Global
Assessment (SGA) Grade C, or serum albumin,30 g/L (with no
evidence of hepatic or renal dysfunction), according to the Eu-
ropean Society for Parenteral and Enteral Nutrition guidelines
(26). In our center, the nutritional status before surgery was
routinely evaluated in patients with IBD; therefore, the nutri-
tional data were available in all of patients in this study.

Statistical analysis

Comparisons of frequencies were made by applying the x2 test.
Differences betweenmedian values were compared by theMann-
Whitney U test. To identify factors affecting the incidence of
postoperative complications, both univariate (x2 test) and mul-
tivariate (multiple regression) analyses were performed. The
Bonferroni adjustment was applied for multiple comparisons.
P, 0.05 was considered statistically significant.
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RESULTS

Patients’ baseline demographic variables

The relevant baseline demographic features of the 140 patients
included in this study are presented in Table 1. In the BIO group,
52 patients (74%) had received infliximab, and 18 (26%) had
received adalimumab within 8 weeks before surgery. The disease
severity at surgery was moderate in 52 patients (74%) and severe
in 18 patients (26%) in each group. Median age at surgery, sex,
median disease duration, extent of UC, and location and CD
profile were not significantly different between the 2 groups in all
comparisons (P . 0.05).

Forty-six patients (66%) in the BIO group and 43 (61%) in the
control group were receiving corticosteroids within 8 weeks before
surgery. Most patients with UC were on corticosteroids. The pro-
portion of patients receiving corticosteroids was not significantly

different between the 2 groups (P 5 0.60). Thirty-seven patients
(53%) in the BIO group and 26 (37%) in the control group were
receiving immunosuppressive drugs (tacrolimus and/or azathio-
prine). However, tacrolimus was given only to patients with UC.
The proportion of patients with preoperative immunosuppressive
therapy was higher in the BIO group, but the difference was not
statistically significant (P 5 0.06). In each group, open and lapa-
roscopic approaches were used in 25 (36%) and 45 (64%) patients,
respectively. The typeof anastomosis (handsewnvs stapled)wasnot
significantly different between the 2 groups (P5 0.41).

Regarding preoperative nutritional status, in the BIO group,
16 patients fulfilled the criterion for weight loss .10%–15%
within 6months, 12 patients for BMI,18.5 kg/m2, 21 patients for
SGA Grade C, and 28 patients for serum albumin ,30 g/L
(Figure 1).Many patients fulfilledmore than 1 criterion. Likewise,
in the control group, 15 patients fulfilled the criterion for
weight loss .10%–15% within 6 months, 10 patients for BMI
,18.5 kg/m2, 17 patients for SGA Grade C, and 20 patients for
serum albumin,30 g/L (Figure 1). Many patients fulfilled more
than 1 criterion. Overall, preoperative poor nutritional status was
observed in 30 patients (43%) in the BIO group and 23 patients
(33%) in the control group (P 5 0.22).

Surgical procedures

Major surgical procedures used in the 140 patients of this study
are presented inTable 2. InUC, ileal pouch–anal anastomosis was
constructed in 23 of 34 patients with UC (68%). In CD, the most
common procedure was ileocolonic resection (including ileocecal
resection), which was performed in 23 of the 36 patients with CD
(64%). Seven patients in the BIO group and 10 in the control
group underwent synchronous procedures for CD (Table 2). The
proportion of patients who had synchronous procedures was
similar between the 2 groups (19% in the BIO group vs 28% in the
control group, P 5 0.41).

Incidence of postoperative complications

Postoperative complications observed within 30 days after sur-
gery are listed in Table 3. Several patients developed multiple
complications. The rates of infectious and overall complications
were 16% and 24% in the BIO group and 14% and 23% in the
control group, respectively (BIO vs control: infectious compli-
cations, P5 0.81; overall complications, P5 0.84). The incidence
of postoperative complications based on the IBD phenotype in
each group is presented in Figure 2. The rates of infectious and
overall complications were not significantly different between
patients with UC and CD in either group.

Preoperative nutritional status and postoperative outcomes

The impact of preoperative nutritional status on the incidence of
septic and the overall complications in the BIO and the control
groups is shown in Figure 3. In the BIO group, poor nutritional
status significantly increased the risk of infectious complications
(27% vs 8% without poor nutritional status, P 5 0.03). In the
control group, the incidence rate of infectious complications was
higher in patients with poor nutritional status (22% vs 11%
without poor nutritional status, but did not reach the significance
level (P 5 0.21). These findings were confirmed in subgroup
analyses based on the IBD phenotype (UC and CD, Figure 3).
These results showed that the risk of postoperative infection in
malnourished patients is increased by preoperative biologic
therapy. The rates of overall complications were higher in the

Table 1. Baseline characteristics of 140 patients included in

this study

BIO group

(n 5 70)

Control group

(n5 70)

IBD subtype (UC:CD) 34:36 34:36

Median age at surgery (IQR) 39 (33–46) yr 41 (34–50) yr

Sex (male:female) 39:31 37:33

Median disease duration (IQR) 43 (27–50)

mo

47 (30–54)

mo

Disease activity at surgery (moderate:

severe)

52:18 52:18

Extent of UC (pancolitis:left-sided colitis) 15:19 13:21

Location of main CD (L1:L2:L3:L4)a 9:5:14:8 11:5:12:8

Behavior of CD (perforating:nonperforating

disease)

17:19 20:16

Preoperative medications within 8 wk

before surgery

Corticosteroids 46 (66%)b 43 (61%)c

Immunosuppressants (cyclosporine:

tacrolimus:azathioprine:6-

mercaptopurine)

37 (53%),

(0:9:30:0)d
26 (37%),

(0:7:21:0)e

Biologics (infliximab:adalimumab:

golimumab:ustekinumab)

70 (100%),

(52:18:0:0)

0

Poor nutritional status 30 (43%) 23 (33%)

Surgical approach (open:laparoscopic) 25:45 25:45

Type of anastomosis (handsewn:stapled

technique)f
14:45 18:41

The matching variables were indicated in bold.
CD, Crohn’s disease; IBD, inflammatory bowel disease; IQR, interquartile rage;
UC, ulcerative colitis.
aL1, terminal ileum; L2, colon; L3, ileocolon; L4, upper gastrointestinal tract
(including jejunum or proximal ileum).
b32 UC; 14 patients with CD.
c31 UC; 12 patients with CD.
dTacrolimus alone for 7 UC; azathioprine alone for 14 UC and 14 CD; both for 2
patients with UC.
eTacrolimus alone for 5 UC; azathioprine alone for 11 UC and 8 CD; both for 2
patients with UC.
fIn each group, 11 patients with UC without intestinal anastomosis were
excluded.
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patients with poor nutritional status vs those without poor nu-
tritional status, but not significantly; BIO group, 33% vs 18%
(P 5 0.13); control group, 35% vs 17% (P 5 0.09).

Impact of other parameters on postoperative complications

Inbothgroups, the incidence rate of infectious complications tended
to be higher in patients with preoperative corticosteroids therapy
comparedwith patients who had not received corticosteroids before

operation, but in all of the following calculations, the difference
did not reach the statistical significance level (BIO group: 22% vs
4% [P5 0.06]; control group: 19% vs 7% [P5 0.19]). Similarly,
the incidence rate of overall complications was higher in
patients with preoperative corticosteroid therapy, but not sig-
nificantly (BIO group: 30% vs 13% [P 5 0.10]; control group:
30% vs 11% [P 5 0.06]). The incidence rate of infectious com-
plications was not significantly different between patients with
and without preoperative immunosuppressive therapy in the 2
groups (BIO group: 19% vs 12% [P5 0.44]; control group: 15%
vs 14% [P 5 0.84]). Similarly, the rate of overall complications
was not significantly different between patients with and with-
out preoperative immunosuppressive therapy (BIO group: 27%
vs 21% [P5 0.57]; control group: 27% vs 20% [P5 0.53]). None
of the following variables affected the incidence rate of

Figure 1. The number of patients who fulfilled criteria for the diagnosis of poor nutritional status in each group. BMI, body mass index; SGA, Subjective
Global Assessment.

Table 2. Surgical procedures used for the 140 patients

BIO group

(n5 70)

Control group

(n5 70)

UC

Subtotal/total colectomy + end ileostomy 9 (13%) 9 (13%)

Total proctocolectomy + end ileostomy 2 (3%) 2 (3%)

Total proctocolectomy + IPAA + loop

ileostomy

23 (33%) 23 (33%)

CD

Small bowel resection 8 (11%)a 8 (11%)a

Ileocecal/ileocolonic resection 23 (33%)b 23 (33%)c

Partial colectomy 2 (3%) 2 (3%)

Left hemicolectomy 1 (1%) 1 (1%)d

Subtotal colectomy 2 (3%)e 2 (3%)e

CD, Crohn’s disease; IPAA, ileal pouch–anal anastomosis; UC, ulcerative colitis.
Synchronous procedures for concomitant CD are as follows.
aSmall bowel strictureplasty for 2 patients in each group.
bSmall bowel resection + strictureplasty for 1; small bowel strictureplasty for 1;
defunctioning ileostomy for 2 patients.
cSmall bowel resection + strictureplasty for 2; small bowel strictureplasty for 2;
defunctioning ileostomy for 2 patients.
dSmall bowel strictureplasty.
eDefunctioning ileostomy for 1 patient in each group.

Table 3. Postoperative complications

BIO group

(n 5 70)

Control group

(n5 70) P values

Anastomotic leak 3 4

Intra-abdominal abscess 5 4

Enterocutaneous fistula 1 1

Wound infection 6 5

Infectious complications 11 (16%) 10 (14%) 0.81

Hemorrhage 2 3

Ileus/bowel obstruction 6 5

Pneumonia 1 0

Others 1 2

Overall complications 17 (24%) 16 (23%) 0.84

Several patients developed multiple complications.
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infectious or overall complications in the 2 groups: IBD phe-
notype (UC vs CD), age (#40 vs .40 years), sex, disease du-
ration (#45 vs .45 months), disease severity (moderate vs
severe), CD profile (perforating vs nonperforating), surgical

approach (open vs laparoscopic), and type of anastomosis
(handsewn vs stapled) (BIO group: Supplementary Table 1 and
control group: Supplementary Table 2, see Supplementary
Digital Content 1, http://links.lww.com/CTG/A50).

Figure 2. The incidence of postoperative complications based on inflammatory bowel disease subtype in each group. P values: UC vs CD. CD, Crohn’s
disease; UC, ulcerative colitis.

Figure 3. In the BIO group, the incidence of infectious complications was significantly higher in patients with poor nutritional status than in those with normal
nutritional status (27% vs 8%, P5 0.03). In the control group, the incidence of infectious complications was nonsignificantly higher in patients with poor
nutritional status than in those with normal nutritional status (22% vs 11%, P5 0.21). These findings were confirmed in subgroup analyses based on the IBD
subtype (UC andCD).P values: poor nutritional status vs normal nutritional status. CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.
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Multivariate analysis

To identify factors affecting the incidence of infectious and overall
postoperative complications, multivariate analysis was per-
formed (Table 4). All 140 patients in both BIO and control groups
were included in the analysis. Preoperative poor nutrition and
corticosteroid therapy were independent significant risk factors
for both infectious and overall complications. In contrast, bi-
ologic therapy before surgery did not significantly affect the in-
cidence of infectious or overall complications.

DISCUSSION
This study indicated that exposure to biologic agents before surgery
did not significantly increase the risk of complications in patients
with IBD after surgery. In contrast, preoperative biologic therapy in
patients with poor nutrition significantly increased the incidence
rate of infectious complications. Nonetheless, without exposure to
biologic agents, the risk of postoperative infection was slightly in-
creased inpoorlynourishedpatients.Therefore, itwouldappear that
the detrimental effects of poor nutrition on postsurgical outcomes
are enhanced in patients who have received biologic therapy pre-
operatively. Biologic therapy alone did notmarkedly impair surgical
outcomes, but its combination with malnutrition resulted in sig-
nificant negative outcomes. To our knowledge, this is the first study
to rigorously evaluate the impact of preoperative nutritional status
on the surgical outcomes in patients with IBD in the era of biologics.

This study has several strengths. First, 2 groups with and
without exposure to biologic agents were well matched with re-
spect to surgical procedures and other relevant factors including
IBD phenotype, age, and disease severity. Therefore, in this case-
control study, the effects of major confounding variables were
largely reduced, and the impact of biologic therapy and nutri-
tional status could accurately be assessed. Second, all operations
in this study were performed by a single surgeon (T.Y.). This
should have ensured that the impact of biologics or nutritional
status on the overall postsurgical outcomes is not compromised
by different surgical skills. Third, postoperative complications
were prospectively and rigorously assessed with our standardized
protocols in all patients. Likewise, nutritional status was

prospectively evaluated according to the European Society for
Parenteral and Enteral Nutrition guidelines (26).

It has been reported that measuring albumin levels may be
a relevant attempt to diagnosis malnutrition (27,28). Therefore,
in this study, serum albumin,30 g/L was taken as 1 independent
criterion for poor nutritional status. However, it may be argued
that albumin is an acute-phase reactant, and its levels are de-
creased under certain conditions including inflammation and
severely active IBD (29). This couldmean that a low albumin level
may not always imply malnutrition. Accordingly, in the present
study, none of the patients in either group was diagnosed to show
poor nutritional status solely based on low albumin levels.

Several meta-analyses (30–38) have evaluated the impact of
preoperative biologic therapy on the surgical outcomes in patients
with IBD. Basedon the outcomesof thesemeta-analyses, the use of
biologic agents before surgerymodestly seemed to increase the risk
of overall complications, particularly infectious complications
after abdominal surgery for active IBD. However, the effects of
confounding factors including preoperative nutritional status and
the use of corticosteroids were not fully assessed. Furthermore,
before the biologic era, a number of large studies (39,40) reported
that preoperative poor nutritional status, corticosteroid therapy,
and the presence of perforating disease (abscess or fistula) were
significant risk factors for intra-abdominal infectious complica-
tions in patients withCD. In the present study, 64%of the patients
were on corticosteroids preoperatively, within 8 weeks before
surgery. Preoperative use of steroids was a significant independent
risk factor for both infectious and overall complications in the
multivariate analysis. However, the relationship between the ad-
verse effects of steroids and the exposure to biologics was unclear.
Among the patients of this study, 45% were receiving immuno-
suppressive medications (tacrolimus and/or azathioprine) before
surgery. The preoperative use of immunosuppressants did not
affect the incidence of infectious or overall complications.
Therefore, our study indicated that preoperative immunosup-
pressive or biologic therapy might not significantly increase the
risk of postoperative complications in patients with IBD. Fur-
thermore, in this study, there was no significant association

Table 4. Factors affecting the incidence of postoperative complications: Multivariate analysis

Odds ratio (95% confidence interval)

Infectious complications Overall complications

Poor nutrition: yes 4.04 (1.39–11.78) P 5 0.01 2.91 (1.19–7.08) P 5 0.02

Corticosteroids: yes 3.67 (1.06–12.66) P 5 0.04 3.40 (1.24–9.31) P 5 0.02

Biologic therapy: yes 1.29 (0.45–3.71) P 5 0.64 1.23 (0.51–2.99) P 5 0.64

IBD subtype: CD 0.59 (0.20–1.73) P 5 0.34 0.68 (0.28–1.66) P 5 0.39

Age: .40 yrs 1.28 (0.45–3.63) P 5 0.64 0.84 (0.35–2.02) P 5 0.70

Sex: female 0.86 (0.30–2.51) P 5 0.79 0.72 (0.29–1.80) P 5 0.49

Disease duration: .45 mo 2.13 (0.67–6.75) P 5 0.20 1.75 (0.67–4.54) P 5 0.25

Disease activity: severe 2.15 (0.71–6.51) P 5 0.17 2.42 (0.96–6.09) P 5 0.06

Immunosuppressants: yes 1.59 (0.51–4.95) P 5 0.42 1.56 (0.60–4.07) P 5 0.36

Surgical approach: laparoscopic 0.58 (0.20–1.71) P 5 0.32 0.68 (0.27–1.70) P 5 0.41

Type of anastomosis: stapled 0.80 (0.24–2.62) P 5 0.71 0.61 (0.23–1.66) P 5 0.34

CD, Crohn’s disease; IBD, inflammatory bowel disease.
Bold values represent statistically significant differences.
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between the CD profile (perforating vs nonperforating) and the
incidence of postoperative complications, but the number of
patients (perforating disease 37 vs nonperforating disease 35) in-
cluded for analysis might have been small.

The impact of surgical procedures (open vs laparoscopic ap-
proach and handsewn vs stapled anastomosis) was also evaluated,
but these factors did not significantly affect the incidence of post-
operative complications. In fact, this study was not designed to
rigorously evaluate the effects of surgical procedures. Two ran-
domized controlled trials (RCTs) (41,42) compared the short-term
outcomes after open and laparoscopic ileocolonic resection forCD.
One RCT (41) reported that the incidence of minor complications
(ileus, wound infection, incisional hernia, and pneumonia) was
significantly lower after laparoscopic resection (13%vs 28%). In the
other RCTs (39), the rate of overall complications was significantly
lower after laparoscopic resection (10% vs 33%). Regarding anas-
tomotic techniques, a meta-analysis (43) found that side-to-side
anastomosis was significantly associated with fewer anastomotic
leaks and the overall postoperative complications compared with
end-to-end anastomosis after resection for CD.

Schwartz (44) performed a literature review looking for the
impact of perioperative parenteral nutrition (PN) on postoperative
complications, disease severity, and nutrition status in adults with
IBD. This review suggested a general trend toward improvements
in postoperative outcomes, disease severity, and nutrition status
associated with perioperative use of PN. Recently, a meta-analysis
(45) was conducted to assess whether preoperative EN or TPN
decreases the incidence of complications after surgery for CD. Five
studies including a total of 1,111 patients with CD were evaluated.
The incidence of postoperative complications in patients receiving
preoperative EN or TPN was 20% vs 61% in those receiving stan-
dard care without nutritional support. These studies (44,45) sug-
gested that preoperative nutritional therapy was associated with
a lower risk of complications after surgery for IBD. EN is the pre-
ferred nutritional support when the gastrointestinal tract is acces-
sible and functional. In contrast, PN may be a suitable alternative
when the EN is not feasible. In our opinion, these suggestions
should be interpreted with reservations in the absence of sound
evidence. Long-term nutritional therapy before surgery often
worsens patients’ general conditions and increases the risk of se-
rious postoperative complications when medical therapy is not
effective. In nonresponders tomedications, early surgery should be
indicated rather than prolonged nutritional therapy. Iesalnieks
et al. (46) reported that delaying surgery was associated with poor
postoperative outcomes in 197 patients undergoing 231 bowel
resections for perforating Crohn’s ileitis. A longer duration of
preoperative clinical deterioration significantly increased the size of
the inflammatory mass, incidence of preoperative weight loss, and
intake of immunosuppressants and multiple-drug combination,
leading to increased postoperative complications. Our previous
study (47) also showed that long time to surgery increased post-
operative complication rates in elective CD intestinal resections.

The timing of surgery is critical and should not be delayed
because delaying surgery for nonresponders to medical therapy
may lead to an increased risk of postoperative complications
(46,47). This emphasizes the importance of having a time-bound
approach with both medical and surgical teams monitoring
patients closely for decision making. The present study supports
this policy because impaired nutritional status during ineffective
biologic therapy significantly increases the risk of infectious
complications postoperatively.

Our study has certain limitations. First, both patients with UC
and CD were included, and different types of operations were
undertaken. Second, in this study, multiple drugs (infliximab or
adalimumab as a biologic and azathioprine or tacrolimus as
a immunosuppressant) were used. Accordingly, the impact of
a single agent on surgical complications was not assessed. Finally,
serum drug levels for biologics were not measured. In light of
these limitations, we believe that further well-designed studies in
larger cohorts of patients should strengthen our findings.

In conclusion, our study indicated that in patients with IBD,
poor nutrition increases the risk of infectious complications after
surgery. In addition to poor nutrition, preoperative biologic
therapy may increase the risk of infectious complications after
surgery. Prolonged biological therapy impairs patients’ nutri-
tional and immunological status and then increases the risk of
infectious complications after surgery. The timing of surgery is an
important issue, particularly in poorly nourished patients who
might be experiencing loss of response to biologics. These are
novel and clinically relevant findings, which should support
better treatment outcomes.
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Study Highlights

WHAT IS KNOWN

3 The risk of postoperative infectious complications in patients
receiving biologics with immunosuppressive function before
surgery may be high.

3 Poor nutrition is a well-known risk factor for poor
postoperative outcomes in patients undergoing major
gastrointestinal surgery.

3 After the introduction of biologic agents for the management
of IBD, most studies identifying predictive factors for
postoperative complications have focused on the deleterious
effects of biologic therapy, but few studies assessed the
impact of preoperative nutritional status.

WHAT IS NEW HERE

3 The incidence of complications after surgery for IBD was not
significantly different between patients with and without
preoperative use of biologic agents.

3 Preoperative poor nutrition and steroid therapy were
significant independent risk factors for both infectious and
overall complications after surgery.

3 The detrimental effects of poor nutrition on postsurgical
infection seem to be enhanced in patients who have received
biologic therapy preoperatively.
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