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Abstract

BACKGROUND

Indications for surgery in IBD include treatment-refractory disease or severe
complications such as obstruction, severe colitis, dysplasia, or neoplasia. Infectious
complications following colorectal surgery in IBD are significant, particularly in high-

risk patients.

AIM
The aim of this paper is to gather evidence on risk factors associated with increased
postoperative infectious complications in IBD and explore management strategies to

reduce morbidity and mortality.

METHODS

A systematic review adhering to PRISMA-P guidelines was conducted. MEDLINE
(PubMed) and Cochrane Library databases were searched using specific keywords.
Inclusion criteria encompassed studies involving Patients with IBD undergoing
abdominal surgery with infectious complications within 30 days postoperatively.
Exclusion criteria included patients under 18 years and non-infectious complications.
Selected papers were analyzed to identify factors contributing to postoperative
infections. A narrative analysis was performed to provide evidence-based
recommendations for management. The data were then extracted and assessed based

on the Reference Citation Analysis (https://www.referencecitationanalysis.com/).

RESULTS

The initial database search yielded 1,800 articles, with 330 articles undergoing full-text
review. After excluding duplicates and irrelevant papers, 35 articles were included for
analysis. Risk factors for post-operative complications in Patients with IBD included
hypoalbuminemia, malnutrition, preoperative abscess, and obesity. Perioperative blood

transfusion was associated with increased infectious complications. Medications such as




5-aminosalicylates and immunomodulators did not increase post-operative
complications. Corticosteroids were associated with an increased risk of complications.
Ustekinumab and vedolizumab showed similar rates of infectious complications
compared to other treatments. The impact of minimally invasive surgery on post-

operative complications varied across studies.

CONCLUSION
In order to reduce postoperative infectious complications in Patients with IBD, a

comprehensive approach involving multiple disciplines is necessary.
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Core Tip: This paper highlights the risk factors associated with postoperative infectious
complications in patients with inflammatory bowel disease (IBD) undergoing
abdominal surgery and explores management strategies to reduce morbidity and
mortality. Key findings include the association of hypoalbuminemia, malnutrition,
preoperative abscess, obesity, and perioperative blood transfusion with increased
infectious complications. Corticosteroids were found to be a risk factor, while
medications like 5-aminosalicylates and immunomodulators did not increase
complications. Ustekinumab and vedolizumab showed comparable rates of infectious
complications to other treatments. The impact of minimally invasive surgery on
complications varied. This paper emphasizes the importance of a comprehensive

approach involving multiple disciplines to mitigate postoperative infections in IBD




patients. Understanding these risk factors and implementing appropriate management

strategies can improve outcomes in this patient population.

INTRODUCTION

Inflammatory Bowel Disease (IBD) comprises Ulcerative colitis (UC) and Crohn’s
disease (CD), which are chronic auto-inflammatory conditions characterized by periods
of relapses and remissions. UC affects the colon and rectum mucosa, while CD involves
transmural inflammation in any part of the gastrointestinal tract. Both diseases can have
extraintestinal manifestations affecting the skin, joints, and eyes. The prevalence of IBD
has been increasing in newly industrialized countries due to dietary changes, such as
the consumption of processed food and reduced intake of plant-based fibers (1, 2).

IBD can cause debilitating physical and psychosocial symptoms, resulting in a
significant economic burden associated with diagnosis, follow-up, and treatment (3).
Medical therapies, including 5-aminosalicylates, steroids, immunomodulators, small
molecules, and biologics, aim to alleviate symptoms and achieve mucosal healing based
on disease severity. Current treatment approaches focus on achieving endoscopic and
clinical remission. However, despite the availability of various medical treatments,
approximately 50% of CD patients and 16% of UC patients require surgery within 10
years of diagnosis (1, 2).

Indications for surgery in IBD include treatment-refractory disease or severe
complications such as obstruction, severe colitis, dysplasia, or neoplasia (4). Infectious
complications following colorectal surgery in IBD are significant, particularly in high-
risk patients (5). Early post-operative complications within 30 days of surgery include
abdominal wound infection, anastomotic leakage, and pelvic sepsis. Late complications
involve anastomotic leakage with pelvic sepsis, anastomotic stricture, and pouchitis
following ileal pouch anal anastomosis (IPAA). These post-operative infectious
complications contribute to increased morbidity, mortality, length of hospital stay, and
healthcare costs. Several factors, including patient general status and medications, are

associated with these infectious complications.




Surgical treatment in the emergency setting presents challenges due to limited time for
multidisciplinary interventions and the typically unstable condition of patients.
Indications for emergent surgery include lack of improvement with medical therapy
within 48 to 96 h, hemodynamic instability with multi-organ failure, bleeding, toxic
megacolon, bowel obstruction, perforation, and intra-abdominal abscess in CD. In these
cases, an open approach is recommended for faster procedures, as laparoscopy may
pose difficulties in handling the bowels. Damage control surgery is typically performed,
involving bowel resection, stapling off both ends, laparotomy, and subsequent return to
the intensive care unit for continuous care. A second-look laparotomy is performed
within 24-48 h for bowel inspection and consideration of a stoma or anastomosis.
Laparoscopic surgery is indicated for hemodynamically stable patients with local
expertise available. It is known to reduce the length of hospital stay and infectious
complications (6). An open port insertion technique should be employed to prevent
perforation of distended bowel loops, with a multi-port approach being preferable to a
single-port approach. In the acute setting, subtotal colectomy with ileostomy is
recommended. The decision on anastomosis after intestinal resection depends on the
patient's clinical status and the indication for surgery. In compromised general health
status in the emergency setting, resection with a stoma is preferred. In elective
scenarios, side-to-side anastomosis is preferred.

Elective surgery is indicated for cases of chronic active or steroid-dependent colitis that
is refractory to conventional or biological maintenance therapies. Subtotal colectomy
with subsequent IPAA is the treatment of choice for UC. For CD, the surgical treatment
options depend on the affected intestinal segment and presence of complications,
including subtotal colectomy with ileorectal anastomosis, total proctocolectomy,
segmental bowel resection, and strictureplasty (7). In elective settings, these procedures
can be performed laparoscopically as one- or two-stage procedures, with a single-stage
procedure being an option for selected patients.

Post-operative infectious complications in IBEinclude surgical site infections (SSI) and

extra-abdominal infections. SSI encompasses superficial wound infections, deep wound




infections affecting the fascia, and organ space infections such as abdominal and pelvic
abscesses and anastomotic leakage. Diagnosis of SSI is_based on the presence of
purulent tissue discharge from the incision site or drain, isolﬁ'on of organisms from
culture of fluids or tissue obtained from the incision site, and the presence of an open
wound with signs and symptoms of infection. Extra-abdominal infections include
pneumonia and urinary tract infections. These infections can lead to life-threatening
complications such as sepsis and septic shock (5).

One risk factor associated with patient general status is serum albumin (5, 8). Serum
albumin plays a crucial role in wound healing and collagen synthesis at the anastomotic
site. Hypoalbuminemia adversely affects the immune system, increasing the risk of
post-operative morbidity. Preoperative correction of hypoalbuminemia is necessary,
and in some cases, a diverting colostomy or ileostomy may be warranted. Early
assessment and optimization of nutritional status are also essential (9, 10).

The presence of preoperative abscess is another risk factor indicating advanced disease
(5). It independently increases the risk of intra-abdominal septic complications. In such
cases, surgery should be avoided, and medical treatment, including percutaneous
drainage with antibiotics, is preferred.

Additionally, obesity has been associated with an increased risk of post-operative
complications in Patients with IBD, possibly due to enhanced inflammation processes
(11).

Perioperative blood transfusion is an independent risk factor associated with adverse
outcomes, suggesting the need for a restricted transfusion policy (12, 13).

Certain medications used in the preoperative setting, such as steroids and biologics like
anti-TNF ave been linked to increased post-operative infectious complications. A
Cochrane systematic review by Law et al reported higher rates of infectious
complications in patients using steroids, likely due to impaired anastomotic healing and
altered patient condition resulting from prolonged use (14). The use of anti-TNF a
remains controversial. The PUCCINI trial, a multicenter prospective cohort study,

found no independent association between anti-TNF a and increased infectious




complications when used within 3 mo preoperatively or with detectable serum levels at
the time of surgery (15). However, the Cochrane review by Law et al showed an overall
increase in post-operative complications when anti-TNF a was used in CD patients
within 8 wk of surgery. Due to conflicting results, delaying surgery for patients who
have taken their last dose of anti-TNF a more than 4 wk before surgery is not justified.
For patients with risk factors, minimally invasive surgery offers advantages such as
faster gastrointestinal function recovery, shorter hospital stays, and reduced scarring.
Side-to-side stapled anastomosis following ileo colic resection is preferred, as it is
associated with lower post-operative complications and a decreased need for
reoperation due to restenosis (16, 17).

This literature review aims to gather evidence on risk factors associated with increased
postoperative infectious complications in IBD and explore management strategies to

reduce morbidity and mortality.

MATERIALS AND METHODS

This systematic review was performed adhering to the PRISMA-P guidelines (18). The
research aimed to identify, select, and critically appraise the existing literature to
explore similarities and differences related to the research question.

Search Strategy

Searches were conducted in the MEDLINE (PubMed) and Cochrane Library databases
using the following command: ("inflammatory bowel disease" OR "Crohn's disease" OR
"Ulcerative Colitis") AND ("Surgery" OR "Postoperative" OR '"operation") AND
("infection" OR "sepsis" OR "septic shock"). The retrieved database was categorized into
different headings, including complications, medications, and risk factors. Papers
unrelated to the topic were excluded, and a summary of the remaining papers was
conducted, noting useful information and reviewing the selected articles. Reference
Citation Analysis (https://www.referencecitationanalysis.com/) was wused to
supplement the search.

Study Selection




Systematic reviews, meta-analyses, retrospective cohort studies, prospective cohort
studies, and case-control studies were included in the selection process. The search was
expanded to include "related articles" from PubMed. Papers were restricted to English
and French languages, with no date of publication restriction. All selected papers were
manually searched.

Inclusion Criteria

The study included patients diagnosed with IBD (UC or CD) based on clinical,
endoscopic, radiological, or histopathological evidence. These patients underwent
elective or emergent abdominal surgery related to the disease in primary, secondary, or
tertiary healthcare settings. Participants were aged over 18 years and experienced
infectious complications within 30 days of surgery. Infectious complications
encompassed organ space infections (intra-abdominal abscess), pneumonia, surgical site
infection (SSI), deep surgical site infection, anastomosis leakage, sepsis, fistula, or
urinary tract infections.

Exclusion Criteria

Patients under 18 years of age and pregnant women were excluded. Complications
other than infectious ones were also excluded. Additionally, infectious complications
occurring after 30 days of surgery were not included.

Analysis

The selected papers were analyzed to address key questions regarding postoperative
infectious complications, the impact of medications used to relieve inflammation on
their occurrence, and other patient and surgery-related factors contributing to these
complications. The results were combined in a narrative analysis to provide evidence-
based factors responsible for an increase in postoperative infectious complications and

recommendations for their management to reduce morbidity and mortality.

RESULTS
The PUBMED database and its related searches yielded an initial pool of 1,800 articles.

After screening the titles and abstracts, 1,470 articles were deemed irrelevant and




excluded. The remaining 330 articles underwent full-text review, resulting in the
exclusion of 150 articles. Further removal of duplicates was conducted, leaving 70
articles for eligibility assessment. Among these, 35 articles were excluded either due to
duplication or unavailability of full text. Figure 1 summarizes the search strategy. The
results will be categorized into three main areas: risk factors for post-operative
complications, medications used to IBD and their association with post-operative
complications, and the impact of the choice of surgical procedure on the occurrence of

surgical complications.

Risk factors for post-operative complications in Patients with IBD

Hypoalbuminemia: Retrospective studies conducted by Nguyen, Liu, Ghoneima, and
Yang have consistently shown that hypoalbuminemia is associated with an increased
risk of postoperative infectious complications (4, 8, 19, 20). This finding was further
supported by a meta-analysis of eight studies conducted by Huang (5). Specifically,
hypoalbuminemia can serve as a valuable predictive factor for postoperative infectious
complications, including surgical site infections (SSI) (Table 1).

Malnutrition: This is a well-established risk factor for unfavorable postoperative
outcomes (19). It is defined by criteria such as weight loss exceeding 10-15% within 6
mo, a body mass index (BMI) below 18.5 kg/m?, or a serum albumin level below 30
g/L. In a study conducted by Yamamoto ef al, two groups of patients with IBD were
compared to identify risk factors for infectious complications following surgery. One
group received biological therapy, while the control group did not. Both groups
included malnourished patients based on the aforementioned criteria. The results
showed that poor nutritional status significantly increased the incidence of infectious
complications in the group receiving biological therapy. In the control group, although
the rate of infectious complications was also higher among those with poor nutrition, it
did not reach statistical significance. However, a multivariate analysis involving 140
patients revealed that poor nutrition remained an independent risk factor for

postoperative infectious complications (10). In a separate retrospective study conducted




by Maeda et al, Onodera's Prognostic Nutritional Index (OPNI) was utilized to assess

the nutritional status of patients with CD. The OPNI is calculated using two parameters:
serum albumin concentration and total lymphocyte count [OPNI: (10 x serum albumin
g/dL) + (0.005 x Total lymphocyte count)]. The findings of this study also supported the
notion that malnutrition is an independent risk factor for SSI (9). These studies
collectively underscore the importance of addressing and managing malnutrition as a
critical factor in reducing postoperative infectious complications in patients with IBD
(Table 2).

Preoperative abscess: One retrospective study and a meta-analysis were conducted to
investigate the impact of preoperative abscess on postoperative outcomes. Morar et al
conducted a retrospective study spanning 6 years, involving 163 patients who
underwent ileocolonic surgeries for CD. The primary objective of the study was to
determine the incidence of intra-abdominal septic complications (IASC) within 30 days
following surgery. The presence of an intra-abdominal abscess or intraoperative sepsis
was identified as an independent risk factor for developing IASC (21). These findings
align with the results of a meta-analysis conducted by Huang, which included a
comprehensive analysis of 12 studies (5). The meta-analysis further supported the
association between the presence of preoperative abscess and an increased risk of
adverse postoperative outcomes (Table 3).

Obesity: Obese patients with IBD face a higher risk of experiencing postoperative
infectious complications, including wound infections and surgical site infections, when
compared to overweight or non-obese patients. This finding has been substantiated by a
systematic review and meta-analysis conducted by Jiang. The analysis encompassed 15
retrospective observational studies, which involved a total 0&2,294 obese Patients with
IBD and 1,119 overweight Patients with IBD. Obesity was defined as having a body
mass index (BMI) greater than 30 kg/m?, while overweight was defined as having a
BMI between 25 and 30 kg/m?2. Patients with a BMI below 25 kg/m2 were classified as
normal weight. When comparing overweight patients to normal weight patients, the

overweight group exhibited an increased risk of wound complications, such as




incisional hernia and fasciothesis, as well as sepsis. However, the overall complications
did not demonstrate a statistically significant difference between the two groups.
Conversely, when comparing obese patients (including overweight individuals) to non-
obese patients, there was a notable increase in overall postoperative complications, with
a particular emphasis on wound infections and surgical site infections (11). These
findings emphasize the importance of considering obesity as a significant risk factor for
postoperative infectious complications in patients with IBD (Table 4).

Perioperative blood transfusion: Perioperative allogenic blood transfusion has been
identified as an independent risk factor for increasing infectious complications in
patients undergoing surgery for IBD. Madbouly conducted a study involving 1,202
patients with UC who underwent ileal pouch-anal anastomosis (IPAA). Among the
participants, 240 received allogenic blood transfusion within 2 wk prior to surgery or 48
h postoperatively (TRAN group), while 962 did not receive any transfusion (NON
group). The study found that the overall incidence of infectious complications was
significantly higher in the TRAN group compared to the NON group (12). Similarly,
Lan conducted a cohort study involving 10,100 patients with CD between 2005 and
2013. Out of these patients, 611 received perioperative bl(ﬁd transfusion. The study
evaluated the presence of various postoperative infections, including superficial, deep,
organ or space surgical site infections, wound dehiscence, pneumonia, urinary tract
infection, sepsis, or septic shock within 30 days of surgery. The findings revealed an
increased rate of postoperative infections among patients who received intraoperative
or postoperative blood transfusion. The multivariate analysis, inc&porating other
statistically significant factors identified in the univariate analysis, showed an odds
ratio of 2.1 (95% confidence interval [CI]: 1.7-2.6) for postoperative infections associated
with blood transfusion. Furthermore, the overall odds ratio for infection was 1.3
(95%Cl: 1.2-1.5) for each unit of blood transfused intraoperatively, indicating a dose-
dependent relationship (13). These studies highlight the potential detrimental effects of
perioperative allogenic blood transfusion on infectious complications in Patients with

IBD undergoing surgery. The findings underscore the importance of considering




alternative strategies to minimize the need for blood transfusion and mitigate the

associated risks in this patient population (Table 5).

Medications used to treat IBD and post-operative complications

5-aminosalicylates: A comprehensive analysis conducted by Law et al combined data
from six studies to compare the use of 5-aminosalicylates (5-ASA) vs controls in a cohort
comprising patients with both UC and CD (14). The findings of the study indicated that
the use of 5-ASA did not result in an overall increase in infectious complications.
Immunomodulators: The study conducted by Aberra et al did not observe an increase
in postoperative infectious complications when using immunomodulators, specifically
mercaptopurine and azathioprine, compared to placebo (22). Similarly, a meta-analysis
conducted by Law, which included 31 studies, found no statistically significant
difference between the gr receiving immunomodulators and the group receiving no
immunomodulators (14). The odds ratio (OR) was 1.11, with a 95% confidence interval
(CI) ranging from 0.97 to 1.26.

Corticosteroids: The retrospective studies conducted by Aberra ef al and Nguyen et al,
as well as the prospective study by the REMIND group and the meta-analysis by
Subramanian and Law, have consistently demonstrated an association between the
preoperative use of corticosteroids and increased postoperative infectious complications
(14, 22, 23, 24, 25). Aberra et al retrospectively investigated the risk of postoperative
infection in 159 UC and CD patients undergoing elective bowel surgery. They
compared patients who received corticosteroids and/or mercaptopurine/azathioprine
(MCP/AZP) prior to surgery with those who did not. The study concluded that
preoperative corticosteroid use was associated with an increase in overall infectious
complications, but this was not observed when MCP/ AZP alone was used (22). Nguyen
et al conducted a retrospective study using the ACS NSQIP database from 2005 to 2012,
including 8260 CD patients and 7235 UC patients. This study provided a robust analysis
due to its large sample size and inclusion of both UC and CD patients. The results

showed an increase in postoperative infectious complications, such as sepsis, septic




shock, intra-abdominal infection, and wound dehiscence, with the use of steroids prior
to surgery (23). The REMIND group, led by Fumery et al, performed a prospective
study involving 209 CD patients who underwent ileocecal resections in nine nationwide
French IBD centers from 2010 to 2014. They found that exposure to corticosteroids four
weeks before surgery was associated with an overall increase in complications,
including intra-abdominal septic complications and extra-abdominal septic
complications (24). Subramanian et al conducted a meta-analysis of seven observational
studies involving 1532 Patients with IBD. The analysis revealed an increased rate of
postoperative infectious complications when corticosteroids were used preoperatively,
particularly when the dosage exceeded 40 mg/day (25). Law et al conducted a
comprehensive analysis of 35 studies comparing the preoperative use of corticosteroids
with no corticosteroid treatment in Patients with IBD. The findings consistently showed
an increase in overall infectious complications. Subgroup analyses focusing on UC and
CD patients yielded similar results (14). Overall, these studies provide strong evidence
supporting the association between preoperative corticosteroid use and increased risk
of postoperative infectious complications in Patients with IBD (Table 6).

Anti-interleukin antibodies 12/23 (Ustekinumab): A meta-analysis was conducted to
assess the use of Ustekinumab (UST) administered 12 to 16 wk prior to surgery in CD
patients. The analysis included five retrospective studies in CD patients, comparing
UST to different treatment modalities: UST vs anti-TNF in two studies; UST wvs
Vedolizumab; UST vs a combination of anti-TNF, Vedolizumab, or no biologics; UST vs
no biologics. The meta-analysis found that the postoperative infectious complication
rate in the UST group was comparable to that of the Vedolizumab or anti-TNF groups.
However, in the study comparing UST to no biologics, an increased incidence of intra-
abdominal sepsis was observed in the UST group. This finding could potentially be
attributed to the higher use of preoperative immunomodulators in that group and a
larger number of patients in the no biologics group undergoing laparoscopic
procedures. It is important to note that this meta-analysis had some limitations,

including the inclusion of retrospective studies from small tertiary care referral centers




and inconsistencies in the time period of preoperative UST administration across the
studies. Nevertheless, the overall conclusion of the meta-analysis was that the
preoperative use of UST appears to be safe when compared to Vedolizumab or anti-
TNF therapies (26) (Table 7).
Anti-integrin antibodies (Vedolizumab (VDZ) and Natalizumab): Law ef al
nducted a comprehensive meta-analysis involving 5 studies, which included a total of
307 patients receiving vedolizumab, 490 patients receiving anti-TNF drugs, and 535
patients who did not receive any biologic agents. The findings of this analysis indicated
that there were no significant differences in the rates of overall infectious complications
among individuals treated with vedolizumab compared to those receiving anti-TNF
agents or those without biologic exposure (27). Another meta-analysis conducted by
Yung et al included 4 studies encompassing a total of 1,080 patients with either CD or
UC. These patients were exposed to vedolizumab, anti-TNF agents, or no biologics. The
sults of the analysis showed that UC patients who were exposed to vedolizumab had
a significantly lower overall postoperative complication rate compared to those exposed
to anti-TNF agents. However, no significant differences were observed in terms of
infectious complications or surgical site infections between vedolizumab and anti-TNF
treatments in both UC and CD patients. Furthermore, no significant differences were
found between vedolizumab and no biologic treatment in terms of infectious or surgical
site infections (28). Guo et al conducted a larger-scale meta-analysis involving 12 studies
and a total of 1,925 patients with IBD. Among these patients, 709 received vedolizumab,
while the remaining patients received either anti-TNF therapy, no biologics, other
biological therapies, ustekinumab, or placebo. The analysis revealed an overall decrease
in infectious complications; however, there was an increase in specific site infections
(29). These meta-analyses provide valuable insights into the comparative effectiveness
of vedolizumab and other treatments in terms of infectious complications in patients
with IBD (Table 8).
Anti-TNF Therapy (infliximab, adalimumab, certolizumab): The findings regarding
the use of anti-TNF therapy, specifically infliximab (IFX), in the perioperative period of




Patients with IBD are conflicting and have been subject to extensive research. In a meta-
analysis conducted by Billioud et al in 2013, it was concluded that preoperative use of
anti-INF agents slightly increased overall postoperative complications in Patients with
IBD, particularly infectious complications in patients with CD (30). Similarly, Ali et al, in
a meta-analysis, also found a higher risk of complications in CD patients receiving
preoperative anti-TNF agents (31). Narula ef al (15 studies) and Yang et al (10 studies)
performed separate meta-analyses, both reporting higher rates of postoperative
infectious complications in CD patients who received infliximab within 30 days prior to
surgery (32, 33). However, a Cochrane systematic review conducted by Law in 2020
found that there was an increase in infectious complications in CD patients when anti-
TNF therapy was used within 8 wk of surgery, but no such increase was observed when
the therapy was initiated earlier than 8 wk before surgery (14). On the other hand, Xu et
al's meta-analysis in 2019, which included 1,407 patients with CD treated with
infliximab preoperatively, found no significant difference in the rates of infectious
complications compared to 4,589 patients who did not receive the treatment (34). Yang
et al analyzed 13 studies involving 2,933 UC patients receiving infliximab and similarly
found no correlation between infliximab therapy and postoperative morbidity (35).
Rosenfeld et al also reported similar results in patients with CD (36). Most of these
studies had limitations, such as being retrospective, conducted at single ceﬁers, having
significant heterogeneity, and small sample sizes. There were also confounding
variables that were not adequately controlled, such as concomitant medical therapy,
with steroid use known to increase the risk of infectious complications in Patients with
IBD in the perioperative period. To address the conflicting results and provide more
definitive answers, the Postoperative Cohort of UC and CD Patients Undergoing
Surgery to Identify Risk Factors for Postoperative Infection (PUCCINI) trial was
conducted, This prospective, observational, multicenter study aimed to determine
whether anti-TNF therapy is an independent risk factor for postoperative infectious
complications within 30 days of surgery in Patients with IBD. The trial enrolled 947

patients from September 2014 to June 2017 who underwent abdominal surgery, with




382 patients receiving preoperative ﬂ'lti-TNF therapy (within 12 wk of surgery) and 573
patients who did not. Preoperative serum anti-TNF levels were measured and reported
as either detectable or undetectable. The investigators found no significant increase in
the risk of any infection or surgical site infections in the anti-TNF patients compared to
those not receiving anti-TNF therapy. Secondary analyses also did not find any
association between detectable serum anti-TNF levels and postopvﬁati\re infections. The
large prospective nature of the PUCCINI trial makes it a valuable source of information
on the preoperative management of anti-TNF therapy in Patients with IBD undergoing
abdominal surgery (15) (Table 9).

Small Molecules (Tofacitinib): Limited data is available regarding the perioperative
use of tofacitinib, a new addition in the treatment of moderate to severe UC (UC). Law
et al, in their Cochrane systematic review, did not identify any eligible studies
specifically assessing the perioperative use of tofacitinib (14). Therefore, further

research is needed to evaluate its efficacy and safety in the perioperative setting.

Minimally invasive surgery (laparoscopic surgery and robotic surgery) vs Open surgery
Several studies have compared minimally invasive surgery to open surgery in the
context of IBD, and the results have been conflicting.
Dasari et al conducted a Cochrane systematic review that luded 120 patients from 2
randomized controlled trials (RCTs). They found no significant differences in
perioperative complications, such as wound infection, intra-abdominal abscess, or
anastomotic leak, when comparing minimally invasive surgery to open surgery.
However, the study was limited by its small sample size (37).

In contrast, other studies have reported different findings. Lee performed a
retrospective analysis from 2005 to 2009, including 1917 cases, of which 644 underwent
laparoscopic procedures. The laparoscopic group had a significantly lower rate of
postoperative sepsis compared to the open surgery group (38).

Patel et al conducted a meta-analysis of 33 studies (including observational studies and

RCTs) involving patients with CD undergoing surgery. The laparoscopic group (1079




patients) had a decreased risk of perioperative complications compared to the open
surgery group (1221 patients). Subgroup analysis of 2 RCTs yielded similar results (39).
Wu et al conducted a meta-analﬁ's specifically focusing on patients with UC
undergoing laparoscopic surgery. The overall complication rate was lower in the
laparoscopic group compared to the open surgery group (40).

Lo et al conducted a large retrospective cohort study involving 8644 patients with UC
who underwent total abdominal colectomy without ileoanal anastomosis. They
concluded that there was a decreased rate of postoperative sepsis/septic shock in both
elective and emergent procedures in the laparoscopic group. Similar results were
observed in patients on steroids who underwent laparoscopic surgery (41).

Another retrospective study by Hota et al compared outcomes in open, laparoscopic,
and robotic surgery for patients with CD. The rates of anastomotic leaks were higher in
the open surgery group (5%) compared to the minimally invasive groups (laparoscopic:
3%, robotic: 7%), and postoperative wound infections were higher in open
ileocecectomy (16%) compared to laparoscopic (9%) or robotic (7%) surgery (42).
Overall, the literature provides mixed evidence regarding the comparison of minimally
invasive surgery to open surgery in IBD. Further research is needed to better

understand the potential benefits and risks associated with each approach (Table 10).

DISCUSSION

Management of IBD requires a multidisciplinary approach, and postoperative infection
is a significant concern that can impact patient outcomes. Hypoalbuminemia,
characterized by serum albumin levels below 30g/L, is a key factor associated with
poor surgical outcomes in Patients with IBD. It leads to tissue edema, collagen synthesis
disorders, and impaired immune function, increasing the risk of complications (8).
Meta-analyses by Vincent et al and Huang have demonstrated the independent
association between severe hypoalbuminemia and postoperative infectious

complications in Patients with IBD undergoing surgery (5, 43).




Malnutrition is prevalent in the IBD population, particularly in patients with CD.
Various factors contribute to malnutrition, including increased nutritional
uirements, nutrient losses, reduced dietary intake, and intestinal inflammation (44).
The European Society for Clinical Nutrition and Metabolism (ESPEN) recommends
regular screening for malnutrition and the use of tools like the Onodera's Prognostic
Nutritional Index (OPNI) to assess nutritional status (9). Malnutrition has been
identified as an independent risk factor for adverse postoperative outcomes, specifically
surgical site infections (9, 10, 19).
Optimizing nutritional status is crucial to reduce these complications. ESPEN
guidelines recommend delaying surgery for malnourished patients and initiating
intensive artificial feeding. Enteral feeding is preferred over parenteral nutrition, with
parenteral nutrition considered after seven days of enteral feeding if protein
requirements are not met or if the enteral route is contraindicated (45).
Assessing and correcting preoperative nutritional needs can lead to improved surgical
outcomes. However, the optimal timing for preoperative optimization with enteral or
parenteral nutrition remains uncertain.
One of the complications of CD is spontaneous intra-abdominal abscess (IAA) with an
incidence ranging from 10-30% (46). It remains an independent risk factor for
postoperative intra-abdominal septic complications (IASC) in patients undergoing
intestinal resection. IASC is a term that collectively describes anastomotic leaks, pus
collection, and intra-abdominal abscesses (47).
The pathophysiology of spontaneous IAA in CD patients is related to the transmural
inflammatory nature of the disease, leading to deep fissuring, ulceration, and
eventually perforation or fistulae in the bowel wall. The presence of exudates on the
surface of the inflamed bowel attracts adjacent bowel loops, resulting in the formation
of a localized walled-off abscess within an inflammatory mass (48).
IAA can arise from different regions such as the ileocecal region, presenting as a right

iliac fossa mass, or from sigmoid disease or ileosigmoid fistula, presenting on the left




side. Pelvic abscesses are also common and primarily originate from the terminal ileum
or sigmoid disease.
The conventional treatment approach for IAA involves tial surgical incision and
drainage of the abscess, followed by definitive resection of the diseased bowel or fistula.
However, surgery performed in the presence of an abscess increases the risk of septic
complications. Therefore, managing an IAA with active CD requires a multidisciplinary
approach.

Percutaneous drainage of the abscess, guided by ultrasound or computed tomography,
serves as a bridge to elective surgery and allows time for supportive treatment. It is
indicated for technically accessible, well-defined abscesses where interventional
radiology is available. Muller-Wille ef al, in a prospective study of 25 patients, found a
statistically significant difference in postoperative IASC between the group that
underwent percutaneous abscess drainage and the group that had no preoperative
drainage (46). Similar results were reported by El Hussuna et al and Xie Ying et al in
their retrospective studies (48, 49).

Based on the evidence, preoperative percutaneous drainage combined with antibiotics
should be the first-line treatment for preoperatively detected IAA in order to avoid
emergency surgery. Elective surgery can be planned after an interval of 2-4 wk to allow
for complete resolution of the abscess and preoperative optimization (48).

Obesity, defined by the World Health Organization as a BMI = 30 kg/m?, is prevalent
among Patients with IBD, ranging from 15-40% (11). Obesity has long been associated
with poor postoperative outcomes in general surgical procedures. Jiang ef al, in their
meta-analysis of 15 studies on Patients with IBD, found that compared to non-obese
patients (including overweight), obese patients had an increased rate of postoperative
infectious complications (11).

This can be attributed to the fact that obese patients are at an increased risk of other
comorbidities such as diabetes, hypertension, renal impairment, and atherosclerotic
vascular disease, which contribute to overall postoperative outcomes. Additionally,

obesity affects the immune system and homeostasis.




Obesity is characterized by a state of low-grade inflammation with elevated C-reactive

protein (CRP) levels, even in the absence of inflammation or infection. Cytokines,
neuropeptides, and adipocytokines produced in adipocytes, macrophages, and
lymphocytes infiltrating mesenteric fat play a role in this inflammatory state. The
overexpression of these inflammatory mediators in mesenteric fat of CD patients may
contribute to the pathogenesis of CD and the increased risk of infection (50, 51).
Furthermore, the pharmacokinetics of drugs used in IBD management, such as 5-ASA,
corticosteroids, anti-TNF agents, and anti-integrin drugs, may be altered in obese
patients, resulting in reduced efficacy and lower drug concentrations (52). These factors
collectively contribute to the increased risk of postoperative infectious complications
observed in obese patients.

Allogenic perioperative blood transfusion is commonly used in Patients with IBD to
correct anemia and manage intraoperative bleeding. However, the adverse effects of
blood transfusion on postoperative outcomes, particularly infectious complications, are
often overlooked. Studies by Madbouly et al and Lan et al demonstrated that
perioperative blood transfusion is an independent risk factor for postoperative septic
complications. Preoperative transfusion aimed at correcting anemia may improve
overall health status and reduce complications. Restricting transfusion to patients with
hemoglobin levels below 8g/dL and addressing preoperative anemia with
erythropoietin and iron can help minimize adverse outcomes (12, 13).

Aminosalicylates, which inhibit macrophage chemotaxis and promote proliferation of
intestinal epithelial cells, have shown no significant difference in overall postoperative
infectious complications (14). Therefore, the use of aminosalicylates in the preoperative
period is considered safe.

Immunomodulators do not increase postoperative infection rates, as indicated by
studies conducted by Law et al However, earlier studies showed an increase in
infectious complications, which may be confounded by the severity of the disease. As a

result, immunomodulators do not need to be stopped prior to surgery (14).




Corticosteroids, despite their immunosuppressive effects, are a matter of concern in the
preoperative period due to their impact on wound healing and increased risk of
postoperative infectious complications. Multiple studies, including the TREAT Registry,
the REMIND Group, and meta-analyses by Subramanian and Law, have demonstrated
corticosteroids as a risk factor for adverse postoperative outcomes. It is advisable to
either stop or taper the dose of corticosteroids to less than 40 mg/day (14, 25, 53).
Ustekinumab, approved for CD treatment, has shown comparable rates of infectious
complications to vedolizumab and anti-TNF agents in a meta-analysis by Garg et al The
role of ustekinumab in the treatment algorithm for IBD is still being determined (26, 54,
55).

Vedolizumab, which targets leukocyte migration, has not shown a significant difference
in postoperative infection rates compared to anti-TNF agents or other biologics in meta-
analyses. Pharmacokinetic studies suggest that a longer withdrawal period is not
necessary for patients on vedolizumab, and surgery can be safely performed even when
the drug was administered every 8 or 4 wk after induction (29, 56, 57).

The perioperative use of anti-TNF agents in Patients with IBD has yielded mixed results
in retrospective, prospective, and meta-analyses studies. The prospective PUCCINI
trial, along with other meta-analyses, indicates the safety of anti-TNF agents in the
preoperative setting. Delaying surgery is unnecessary if the last infusion dose was
received more than 4 wk prior to surgery, considering the drug's clearance time (half-
life: 7-14 days). Measuring serum anti-TNF levels preoperatively does not provide
additional benefit (15).

Limited data exist on the perioperative use of Tofacitinib in Patients with IBD.
Guidelines from the 2017 ACR/AAHKS recommend stopping Tofacitinib 7 days prior
to surgery and resuming it 14 days after surgery. However, in urgent or emergent cases,
surgery should not be delayed to avoid increased postoperative complications (58).

In the pre-biological era, a significant proportion of Patients with IBD required
intestinal wgery within 10 years of diagnosis, with high rates of recurrence (3, 58).

However, the introduction of biological therapies has led to a decline in the surgery rate




(3, 58). Nonetheless, a considerable number of CD and UC patients still require surgery
within 1 year (2, 3, 58). The choice of surgical approach depends on the patient's
condition and disease severity (3, 58). Emergency settings often result in extended
intestinal resection and a higher stoma rate, which are associated with increased
postoperative infections (3, 58). Laparoscopic surgery is the preferred option but should
be limited to specialized tertiary centers with expertise in this field (3, 58). Minimally
invasive surgery offers advantages such as shorter hospital stays, improved cosmetic
outcomes, reduced morbidity, and faster recovery (3, 58). Side-to-side anastomosis has
shown superior outcomes compared to end-to-end anastomosis in terms of reducing
postoperative anastomotic leaks (16, 17, 37, 59). Furthermore, it is crucial to consider the
potential presence of extra-intestinal manifestations and its impact on the overall
management of these patients (3, 58, 59, 60, 61, 62). Additionally, post-operative CD
recurrence typically presents on a continuum from histologic findings to endoscopic
findings to clinical presentation, upderscoring the need for early monitoring and
tailored pharmacologic therapy (3). The advancement of effective medical treatments
for CD has led to a tendenré to consider surgical treatment as a last resort, but the
choice between surgery and medical treatment is a patient's personal preference under
the guidance of the treating physician (2, 3, 58, 59, 60, 63).

To guide the care of Patients with IBD, an algorithm proposed by Zangenberg et al can
be followed. This involves assessing the patient's hemodynamic status, diagnosing
disease severity using flexible sigmoidoscopy, considering medical therapy with IV
corticosteroids and subsequent anti-TNF agents in cases of systemic toxicity,
withdrawing corticosteroids if surgery is required, and reserving routine antibiotic
administration for cases involving percutaneous drainage of an intraabdominal abscess
(63).

There are some recently added medications in the therapeutic arsenal for the treatment
of patients with IBD, and their role in post-operative complications is yet to be
determined. Ozanimod, a selective sphingosine-1-phosphate receptor modulator, has

shown effectiveness in inducing and maintaining remission in patients with UC (64, 65).




Risankizumab, an interleukin (IL)-23 p19 inhibitor, has demonstrated efficacy as
induction and maintenance therapy for CD and is also being investigated as a therapy
for UC (66, 67, 68). Upadacitinib, an oral selective Janus kinase (JAK) inhibitor, has
shown promise in both induction and maintenance therapy for CD and UC (69, 70).
These recent clinical trials highlight the expanding treatment options for patients with

IBD, potentially improving their quality of life and disease management.

CONCLUSION

In conclusion, in order to reduce postoperative infectious complications in Patients with
IBD, a comprehensive approach involving multiple disciplines is necessary. The
analysis of the literature highlights several key strategies: Firstly, preoperative
optimization should include nutritional risk screening to identify and address any
malnutrition. Additionally, addressing preoperative anemia is important to minimize
the need for blood transfusion during or after surgery. Steroids should be gradually
withdrawn and tapered to reach physiological levels prior to the surgical procedure.
Regarding medication management, thiopurines can be safely used in Patients with
IBD. While biological agents appear to be relatively safe, it is advisable to plan the
timing of surgery in relation to the last dose of the drug.

ARTICLE HIGHLIGHTS

Research background

Inflammatory Bowel Disease (IBD), including Ulcerative colitis (UC) and Crohn's
disease (CD), are chronic auto-inflammatory conditions marked by relapses and
remissions, with increasing prevalence due to dietary changes. These diseases bring
substantial physical, psychosocial, and economic burdens. Despite various available
treatments, a significant proportion of patients require surgery within a decade of
diagnosis. Surgical intervention poses challenges, particularly in emergency cases, with

infectious complications being a major concern. Surgical approaches range from open




procedures for emergencies to laparoscopic techniques for stable patients, aiming to

minimize complications and hospital stays.

Research motivation

+ADw-html+AD4APA-p+AD4-The study's focus stems from the escalating IBD
prevalence, the inadequacies of current treatments leading to surgeries, and the
associated risk of post-operative infections. Addressing these issues is vital to enhance
patient outcomes and reduce healthcare costs. Identifying risk factors linked to
infections post-surgery, such as patient general status, preoperative abscess presence,
obesity, and perioperative blood transfusions, is pivotal for preemptive measures.
Understanding the impact of medications, like steroids and anti-TNF +ACY-
alpha+ADs-, on post-operative complications is essential for informed treatment
decisions. The significance lies in improving surgical practices and patient
management, subsequently curbing infection-related morbidity and mortality.+ADw-

/p+AD4APA-/html+AD4-

Research objectives

This study primarily aims to investigate risk factors contributing to heightened
postoperative infectious complications in IBD patients undergoing surgery. By
systematically analyzing patient factors such as serum albumin levels, preoperative
abscess presence, obesity, and perioperative blood transfusion requirements, the study
aims to elucidate their role in infection susceptibility. Furthermore, the research delves
into the impact of medications, specifically steroids and anti-TNF a, on post-operative
infection rates. Achieving these objectives will furnish insights into preoperative
assessment and optimization strategies, influencing surgical decisions and post-
operative care. Ultimately, the study's significance lies in refining surgical practices and
patient care to ameliorate post-operative morbidity, mortality, and overall quality of life

in IBD patients undergoing surgery.




Research methods

+ADw-html+AD4APA-p+AD4-The systematic review adhered to PRISMA-P guidelines
and aimed to explore existing literature related to postoperative infectious
complications in Inflammatory Bowel Disease (IBD) surgery. Searches were conducted
in MEDLINE (PubMed) and Cochrane Library using keywords related to IBD, surgery,
and infection. The retrieved data were categorized into complications, medications, and
risk factors. Inclusion criteria encompassed patients aged over 18, diagnosed with IBD,
undergoing abdominal surgery, and experiencing infectious complications within 30
days post-surgery. Exclusions included patients under 18, pregnant women, and
complications occurring after 30 days. Selected studies included systematic reviews,
retrospective/prospective cohort studies, and case-control studies in English and
French. The chosen papers were analyzed to address questions about infectious
complications, medication impact, and contributing factors. The results underwent
narrative analysis to derive evidence-based factors leading to increased complications

and offer management recommendations.+ ADw-/ p+ AD4APA-/html+AD4-

Research results

+ADw-html+AD4APA-p+AD4-The research outcomes contribute significant insights
into post-operative complications in patients with inflammatory bowel disease (IBD).
The study encompassed a rigorous selection process, yielding 70 articles for analysis.
Categorizing results into distinct domains highlighted the critical aspects of risk factors
and medication effects on post-operative outcomes. The investigation identified several
noteworthy risk factors, including hypoalbuminemia, malnutrition, preoperative
abscess, obesity, and perioperative blood transfusion. Hypoalbuminemia consistently
emerged as a predictor of infectious complications, emphasizing its clinical relevance.
Malnutrition, determined by weight loss and serum albumin, consistently heightened
the risk of complications, highlighting its importance in patient management. Further
analysis revealed medication impacts. 5-aminosalicylates demonstrated no overall

increase in infectious complications. Immunomodulators, corticosteroids, and anti-




interleukin antibodies displayed varying associations with post-operative outcomes.
While some studies suggested increased infectious risks, others contradicted these
findings. Additionally, anti-TNF therapy's impact showed conflicting results, possibly
influenced by timing and patient population. The inclusion of large prospective trials
such as PUCCINI contributed valuable evidence regarding anti-TNF therapy's safety.
Comparing minimally invasive (laparoscopic and robotic) +ADw-i+AD4-vs+ADw-
/i+AD4- open surgery yielded mixed findings. While some studies reported reduced
complications with minimally invasive approaches, others showed no significant
differences. The field benefits from these insights, although further research is needed
to clarify the optimal surgical approach. Overall, this research advances the
understanding of post-operative complications in IBD patients. By comprehensively
addressing risk factors and medication effects, the study guides clinical decision-

making and highlights areas for future investigation.+ ADw-/p+AD4APA-/html+AD4-

Research conclusions

+ADw-html+AD4APA-p+AD4-This study contributes significant insights into the
management of postoperative complications in patients with Inflammatory Bowel
Disease (IBD). The findings underscore the importance of addressing risk factors such
as hypoalbuminemia and malnutrition, which have been consistently associated with
increased infectious complications following surgery. The study highlights the critical
role of optimizing nutritional status, utilizing tools like Onodera's Prognostic
Nutritional Index (OPNI), and considering interventions like percutaneous drainage for
managing intra-abdominal abscesses. Obesity's impact on immune function and altered
pharmacokinetics of IBD medications emphasize its association with postoperative
infectious complications. The research also provides clarity regarding the use of various
medications, including corticosteroids, immunomodulators, and biologics, in the
preoperative period, offering valuable guidance for clinical practice.+ADw-
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Research perspectives

+ADw-html+AD4APA-p+AD4-Future research should delve deeper into the dynamics
of nutritional interventions to mitigate infectious complications in IBD patients
undergoing surgery. Longitudinal studies exploring the influence of personalized
nutritional strategies on surgical outcomes are warranted. Additionally, further
investigation into the role of emerging therapies such as ustekinumab, vedolizumab,
and tofacitinib in the perioperative setting is essential. Prospective studies with larger
cohorts are needed to definitively determine the impact of anti-TNF agents on
postoperative infections in IBD patients. The ongoing evolution of IBD management,
including the emergence of new medications like ozanimod, risankizumab, and
upadacitinib, necessitates comprehensive studies to ascertain their effects on surgical
outcomes. Future research directions should aim to refine treatment algorithms,
considering individual patient characteristics and disease severity, ultimately

enhancing patient care and minimizing postoperative complications.+ADw-
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