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Introduction
The development of biological agents from differ-
ent classes over the last two decades was a land-
mark in the management of Crohn’s disease 
(CD).1–4 These agents can induce and maintain 
clinical remission, heal the mucosa, and change 
the natural course of the disease, if used in a 
timely fashion, avoiding disease progression 
towards stenosis and fistula formation.5 In the 
biological era, surgical rates have decreased over 
time.6 However, even with the remarkable 
improvement in therapeutic algorithms, surgery 
is still required in a significant proportion of 
patients with CD.7

Most patients with surgical indication in the man-
agement of CD in the 21st century have been pre-
viously exposed or are currently being treated 
with biological agents.7 Systemic immune sup-
pression can theoretically affect postoperative 
outcomes. As an example, tumor necrosis factor 
(TNF)-α has an important role in angiogenesis, 
collagenous synthesis, and anastomotic or wound 
healing.8 Thus, TNF inhibition could be impli-
cated in an increase in infectious and/or surgical 
complications after a surgical procedure.9 This 
leads to controversy if patients previously exposed 
to anti-TNF agents or other biologics need to 
stop therapy before surgery. Several studies have 
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been published with agents with different mecha-
nisms of action, and significant controversy in 
this field is described.

Postoperative complication rates are greater in 
patients with CD in comparison with other benign 
or malignant diseases in colorectal surgery.10 
Confounding factors such as previous use of ster-
oids, malnutrition, as well as the severity of  
the disease at the moment of surgery have a defi-
nite effect on postoperative outcomes.7,11 This 
increase in complication rates in CD probably has 
to be observed in a broader scenario, where the 
use of biologics is a coincidental factor of more 
severe patients and exhaustive medical therapy. 
The delay in surgical indication due to a broad 
panel of medical therapeutic options also contrib-
utes to significant postoperative complications  
in CD.12

Several previous publications have demonstrated 
the controversy over the relationship between 
biological agents and postoperative outcomes in 
CD surgery.13–15 Most of these studies are retro-
spective case series16–19 and some meta-analyses 
have also been published.20–23 Few prospective 
studies have been performed.24–27 To date, a 
direct cause–effect relationship between previous 
use of biologics and an increase in complication 
rates has never been demonstrated, and there is 
no consensus as to whether biologics affect post-
operative outcomes.

The aim of this narrative review was to describe in 
detail the main studies regarding the relationship 
between preoperative use of biologics and postop-
erative complications after abdominal surgery in 
CD. Data on anti-TNF agents, vedolizumab and 
ustekinumab are summarized, and possible rea-
sons for this important controversy are discussed.

Anti-TNF therapy
TNF-α is an important pro-inflammatory cytokine 
involved in the pathogenesis of CD.8 Its inhibition 
leads to apoptosis of inflammatory cells, making 
anti-TNF agents an important therapy for 
immune-mediated diseases. There are three dif-
ferent anti-TNF agents approved for the manage-
ment of CD: infliximab (IFX), adalimumab 
(ADA), and certolizumab pegol (CER). The stud-
ies with anti-TNFs comprise most of the available 
data in the literature, regarding the relationship 
between biological agents and postoperative 

outcomes. IFX is the most frequently studied 
agent in this field. Few data exclusively based on 
ADA have been published,28 and some studies 
included two or more agents in the same data-
base, suggesting a class effect.16 In this section, 
we focus on multiple methods used in different 
studies (retrospective, meta-analysis or prospec-
tive designs) over the topic.

Retrospective studies
Here we discuss most of the studies published in 
the literature. The intention of this narrative 
review is not to detail every single result of all 
studies published, due to a high number of publi-
cations, mostly with similar methodology and 
limitations. This is published elsewhere.13 We 
focus on the most important studies, with larger 
samples and better analyses, or with special situa-
tions such as elective procedures or laparoscopy. 
We classified the publications as positive studies 
(those with a significant impact of anti-TNFs on 
postoperative complications) or negative studies 
(those with no relationship between these agents 
and postoperative morbidity).

Positive studies. Despite an initial study from 
Colombel et al.29 in 2005, which did not demon-
strate any effect of IFX on postoperative compli-
cations, the first study that outlined this possibility 
was published in 2008, by Appau et al.,17 from the 
Cleveland Clinic, Ohio, United States. Patients 
with previous exposure to IFX up to 12 weeks 
before resections for CD were studied and postop-
erative outcomes were compared with those with 
no exposure to the drug, before and after approval 
of the agent. From 389 patients, 70 were exposed 
to IFX before surgery. The authors concluded that 
IFX increased the risk of abdominal sepsis, 
abscesses, and readmissions, and suggested that 
diverting stomas should be indicated in patients 
with previous use of this anti-TNF agent.

Syed et  al., in 2013,30 published the results not 
only related to intestinal operations due to CD, 
but also to other abdominal procedures in patients 
previously exposed to anti-TNF agents. From 
July 2004 to May 2011, 325 abdominal proce-
dures were performed in a tertiary center 
(150/46% with previous exposure to anti-TNF 
agents up to 8 weeks before the operations). 
Patients in the anti-TNF group had more overall 
infections (36% versus 25%, p = 0.05) and a trend 
towards surgical site complications (36% versus 
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25%; p = 0.10). Preoperative anti-TNFs were an 
independent predictor of overall infections [odds 
ratio (OR) 2.43, 95% confidence interval (CI) 
1.18–5.03] and surgical site complications (OR 
1.96, 95% CI 1.02–3.77).

Jouvin et al.31 analyzed postoperative outcomes of 
360 patients with CD submitted to ileocolic 
resections from 2002 to 2013. Laparoscopic pro-
cedures were performed in 110 cases (31%), with 
primary anastomoses in 301 patients. Overall 
morbidity was 24.2%, with 0.8% mortality. 
Preoperative use of anti-TNF agents was identi-
fied as an independent risk factor for overall mor-
bidity (OR 2.05, 95% CI 1.08–3.82; p = 0.027) 
and septic complications (OR 2.14, 95% CI 
1.03–4.29; p = 0.04). In subgroup analysis of 
patients with primary anastomoses, previous anti-
TNF exposure was not associated with higher 
complication rates.

Negative studies. Regarding the relationship 
between anti-TNF agents and postoperative com-
plications, most of the retrospective studies con-
cluded that no effect exists. Overall, these studies 
are more robust and comprise larger samples of 
patients.

Nasir et  al.16 demonstrated the experience from 
the Mayo Clinic in patients previously exposed to 
three types of anti-TNF agents (n = 119) in CD 
and compared the outcomes with patients with 
preoperative conventional therapy (n = 251). 
Postoperative complications were identified in 
27.9% in the anti-TNF group as compared with 
30.1% in controls (p = 0.63). Infections were 
described in 5% versus 7.2% in these groups, 
respectively (p = 0.44). Univariate analysis identi-
fied only age and penetrating disease as risk fac-
tors for intra-abdominal infections.

Waterman et al.,32 from Toronto, described simi-
lar results. After reviewing 473 procedures (195 
in patients under previous anti-TNFs and 278 in 
matched controls), there was no significant differ-
ence in the length of stay, and the rates of urinary 
tract infections, pneumonia, bacteremia, read-
missions, reoperations, and mortality. On univar-
iate analysis, previous exposure to anti-TNF 
agents led to more wound infections as compared 
with controls (19% versus 11%, p = 0.008), which 
was not confirmed in multivariate analysis. For 
the first time, detection of serum levels was 

studied regarding postoperative complications, 
and detectable IFX levels did not increase rates of 
wound infections (p = 0.21), despite the levels 
that were measured in a small number of patients 
from the sample.

Norgard et al.18 analyzed postoperative outcomes 
from a national database in Denmark in a 10-year 
period, in 2293 patients with CD. Patients were 
allocated to one of two groups regarding preop-
erative use of anti-TNF agents up to 12 weeks 
before the procedures. From the total sample, 
214 were previously exposed to these agents and 
2079 were not. The authors did not find higher 
mortality or increased rates of abdominal abscess 
drainage in the biologics group after 30 or 60 days. 
Anti-TNF exposed patients had a 7.5% 30-day 
reoperation rate versus 8.6% in non-exposed 
patients (adjusted OR 0.92, 95% CI 0.52–1.63). 
Patients with previous use of anti-TNFs had a 
3.8% leak rate as compared with 2.8% in those 
without (adjusted OR 1.33, 95% CI 0.59–3.02). 
Additional analyses did not demonstrate an 
increased risk of bacteremia after 30 days or any 
increased risk when anti-TNF administration was 
performed less than 2 weeks before surgery.

Krane et al.33 demonstrated results exclusively in 
laparoscopic surgery in patients with CD exposed 
or not to IFX preoperatively. From 518 patients 
studied from 2004 to 2011, 142 had previous 
exposure to IFX. Conversion rates to open sur-
gery were similar between patients in the IFX 
groups as compared with controls (6.3% versus 
9.35, p = 0.36). There was no difference in the 
rate of overall early morbidity (p = 0.93) or mor-
tality (p = 0.61). Similar rates were also described 
between the groups in terms of anastomotic leaks 
(2.1% versus 1.8%, p = 0.81), infections (12% ver-
sus 11.2%, p = 0.92) and thromboembolic com-
plications (3.5% versus 5.6%, p = 0.46).

Kotze et  al.19 demonstrated the results in 123 
patients, exclusively in elective abdominal surgical 
procedures in CD. Emergency operations (an 
important bias most of the studies) were excluded 
from the analysis. There was no significant differ-
ence between the groups regarding overall surgical 
complications (32.69% in conventional therapy 
versus 39.44% in anti-TNF patients, p = 0.457) or 
overall medical complications (21.15 versus 
21.13%, respectively, p = 1.000). Previous use of 
steroids and hypoalbuminemia were considered 
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risk factors for medical and surgical complica-
tions. Previous use of IFX or ADA was not associ-
ated with increased postoperative morbidity.

A propensity-score matched analysis performed 
exclusively in patients with preoperative ADA 
demonstrated similar results.28 Patients with pre-
operative ADA were matched according to age at 
surgery, CD location, and phenotype, to controls. 
There was no significant difference regarding the 
incidence of overall surgical complications (36% 
in ADA group versus 40% in controls, p = 1.00) or 
overall medical complications (12% versus 36% 
respectively, p = 0.095). Preoperative ADA was 
not considered a risk factor for postoperative 
complications in univariate analysis.

Meta-analyses
Since 2006, in a full literature search, a total of 18 
meta-analyses and systematic reviews were identi-
fied. From those, 13 included exclusively patients 
with CD, with 5 analyzing inflammatory bowel 
disease (IBD) overall [CD and ulcerative colitis 
(UC) patients]. Similarly, to what was explored 
in the retrospective studies session, we describe 
separately the meta-analyses with significant 
effect (positive) and those without significant dif-
ference (negative) regarding the possible effect of 
anti-TNF agents on postoperative outcomes.

Positive meta-analyses. Kopylov et  al.34 demon-
strated that previous use of anti-TNFs significantly 
increased the risk of overall postoperative compli-
cations 1 month after surgery (primary outcome). 
Secondary outcomes included infectious and non-
infectious complications. A total of 8 studies were 
included with 1641 patients. Previous use of IFX 
was associated with an increase in overall compli-
cation rates (OR 1.72, 95% CI 0.93–3.19). A mod-
est increase in infectious complications was 
observed (OR 1.50, 95% CI 1.08–2.08).

El-Hussuna et al.8 performed a meta-analysis to 
investigate the effect of anti-TNF agents on surgi-
cal complications, such as anastomotic leaks, 
abdominal abscesses, and enteric fistulas. A total 
of 14 studies were included, with 679 patients 
with previous exposure to anti-TNFs being com-
pared with 2363 controls. There was clear het-
erogeneity among the studies. After quality 
assessment, previous use of anti-TNFs was asso-
ciated with increased anastomotic complications 

in less-biased studies [relative risk (RR) 1.63, 
95% CI 1.03–2.60]. In studies with higher risk of 
bias, such association was not described (RR 
0.17, 95% CI 0.05–0.60). Authors additionally 
stated that inadequate bias control in included 
studies could underestimate the possible risk of 
previous anti-TNFs in surgical postoperative 
morbidity. The same group in another publica-
tion with more studies included, reached the 
same conclusions regarding risks of anastomotic 
complications in patients with previous use of 
anti-TNF agents.10

Two other reviews, one with a meta-analysis, 
reached similar conclusions, with a larger number 
of patients.21,35 The authors stated that preopera-
tive IFX modestly increased the risk of overall 
and infections complications in CD patients after 
abdominal procedures. Ahmed Ali et  al. stated 
that steroids and anti-TNF agents increase the 
risk of infections and septic shock, and recom-
mend a washout period of these agents before 
surgical resections in patients with CD.35

Waterland et  al.36 described results of a meta-
analysis with 14 studies and 5425 patients under 
anti-TNF therapy and 4401 with previous con-
ventional treatment. Anti-TNFs increased the 
risk of infectious postoperative complications in 
CD abdominal surgery, particularly surgical site 
infections (SSIs).

More recently, Lin et al.37 demonstrated results of 
another larger sample, with 7115 patients. 
Similarly, the authors suggested that previous use 
of anti-TNFs is an independent risk factor for 
postoperative complications, and recommend 
delay of surgery aiming for drug washout when-
ever possible, in order to decrease the risk.

Table 1 summarizes the results of the positive 
meta-analyses identified.

Negative meta-analyses. Rosenfeld et  al.22 
included 6 studies with 1159 patients with CD, 
and 413 complications were identified (most 
commonly SSIs, anastomotic leaks, and sepsis). 
There was no significant difference in the rates of 
major complications (OR 1.59, 95% CI 0.89–
2.86; p = 0.15), minor complications (OR 1.80, 
95% CI 0.87–3.71; p = 0.11), reoperation (OR 
1.33, 95% CI 0.55–3.20; p = 0.52), or mortality 
(OR 3.74, 95% CI 0.56–25.16; p = 0.13) between 
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patients under IFX therapy and controls. This 
was the first meta-analysis that concluded that 
IFX use could be safe in the perioperative period 
with no increase in complication rates. Papacon-
stantinou et al.23 stated that despite no increased 
complication rates were observed, no definitive 
conclusions could be made, in a careful interpre-
tation of the results of included studies.

Huang et al.39 included 15 studies in a total of 3807 
patients submitted to 4189 surgical procedures. 
Results demonstrated that low albumin levels, pre-
operative use of steroids, preoperative abscess for-
mation and previous surgery are risk factors for 
intra-abdominal septic complications. The type of 
anastomosis, previous use of immunomodulators 
or anti-TNF agents did not increase the complica-
tion rates.

Xu et al.,40 in a recent meta-analysis, investigated 
18 studies with 1407 patients with previous IFX 
therapy in comparison with 4589 patients with 
conventional therapy. Different complication 
rates were identified in 9.38–60.56% in the IFX 
group versus 12.73–53.85% in controls. There 
was no significant difference between the groups 
regarding the rates of overall complications 
(p > 0.05), reoperations (p = 0.70), readmission 
(p = 0.22), and mortality (p = 0.86). No difference 
was identified between different countries where 
the studies were performed.

Table 2 summarizes the findings of the negative 
meta-analyses discussed in this session.

Critical view of meta-analyses. As seen in this sec-
tion, 12 meta-analyses from different groups have 

Table 1. Main characteristics and outcomes of positive meta-analyses (those with significant impact of anti-
TNFs in postoperative outcomes).

Study Journal Biological 
agent

Main outcomes analyzed Patients (cohort/
treated)

Kopylov et al.34 Inflamm Bowel Dis Anti-TNFs Primary outcome: 
overall complication 
rate.
Secondary outcome: 
infectious and non-
infectious complications.

1641/423

El-Hussuna et al.8 Dis Colon Rectum Anti-TNFs Anastomotic 
complications including 
dehiscence, intra-
abdominal abscess, and 
enteric fistulas.

2363/679

El-Hussuna et al.10 Dan Med J Anti-TNFs Overall postoperative 
complications

NS

Yang et al.21 Int J Surg IFX Overall morbidity 5769/1116

Ahmed Ali et al.35 Dis Colon Rectum Anti-TNFs Overall complications 
and total infectious 
complications.

6899/NS

Chang et al.38 Inflamm Bowel Dis Anti-TNFs Infectious and non-
infectious complications

NS*

Waterland et al.36 World J 
Gastrointest Surg

Anti-TNFs Overall postoperative 
complications

5425/1024

Lin et al.37 Aliment Pharmacol 
Ther

Anti-TNF Overall and infectious 
postoperative 
complications

7115/NS

*Clinical review important article.
IFX, infliximab; NS, non-specified; TNF, tumor necrosis factor.
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had different conclusions regarding the effects of 
preoperative biologic therapies on postoperative 
outcomes in CD. This is probably owing to differ-
ent primary outcomes measured and patient pop-
ulations included in different meta-analyses. Most 
of the studies included overall postoperative com-
plications as the main outcome of interest (n = 8). 
Infectious complications comprised the primary 
aim in three publications and surgical anasto-
motic-related complications (dehiscences and 
intra-abdominal sepsis) were the primary out-
come in three studies. Some analyses included 
composite outcomes (n = 4). Another important 
point is that definitions of these complications 
were also not consistent across studies. For these 
reasons, controversy regarding the precise influ-
ence of anti-TNF agents in postoperative compli-
cations in CD is still present in this specific type 
of pooled evidence.

Prospective studies
Few prospective studies have been published in 
the literature to date, and again, controversy in 
the results was identified, similarly to what was 
observed in retrospective cohort studies and dif-
ferent meta-analyses. Two studies demonstrated a 
possible relationship between the use of biologics 
and worsen postoperative outcomes. Lau et  al.24 
described the very first prospective data in patients 
undergoing surgery for IBD with preoperative 
measurement of serum levels of IFX and analyzed 
postoperative outcomes. From the whole sample of 

patients, 123 had CD and were submitted to 
abdominal operations. IFX levels above 3 ug/ml 
were considered as detectable, and were associated 
with an increase in the rates of overall infectious 
complications (OR 2.5, p = 0.03) and infectious 
complications (OR 3.0, p = 0.03). The increase in 
overall complications and readmissions rates was 
more significant in patients with supra-therapeutic 
levels (above 8 ug/ml). This was the first study to 
demonstrate a possible cause-effect relationship 
between the serum levels of an anti-TNF agent and 
impaired postoperative outcomes.

Brouquet et al.,25 in the GETAID study, demon-
strated results of 592 consecutive patients sub-
mitted to ileocecal resections from 19 French 
referral centers. Overall, 143 patients (24.1% of 
the sample) were previously exposed to an anti-
TNF agent up to 12 weeks before surgery. 
Preoperative exposure to anti-TNF was consid-
ered an independent risk factor for postoperative 
complications (OR 1.99, 95% CI 1.17–3.39; 
p = 0.011).

Another four prospective studies did not find sig-
nificant association between previous use of anti-
TNFs and postoperative outcomes. Uchino 
et  al.,41 from Japan, demonstrated that in 405 
patients submitted to abdominal surgery for CD 
(20% with previous IFX), the use of anti-TNF 
agents was not a significant risk factor for SSI.41 
Another prospective study from France (REMIND 
group), analyzed postoperative outcomes in 205 

Table 2. Main characteristics and outcomes of negative meta-analyses (those with no significant impact of 
anti-TNFs in postoperative outcomes).

Study Journal Biological 
agent

Main outcomes 
analyzed

Patients 
(cohort/treated)

Rosenfeld et al.22 J Crohns Colitis IFX Overall postoperative 
complications

1159/344

Papaconstantinou et al.23 J Gastrointest Surg Anti-TNFs Anastomotic 
complications

1554/NS

Huang et al.39 J Crohns Colitis Anti-TNFs Anastomotic-related 
postoperative intra-
abdominal septic 
complications

3807/1833

Xu et al.40 Inflamm Bowel Dis IFX Overall postoperative 
complications

5996/1407

IFX, infliximab; NS, non-specified; TNF, tumor necrosis factor.
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patients (93 with previous anti-TNF).26 Neither 
previous exposure to anti-TNF agents nor detect-
able levels of the drugs were associated with the 
incidence of postoperative complications. In mul-
tivariate analysis, previous use of corticosteroids 
was associated with higher complication rates (OR 
2.69, 95% CI 1.15–6.29; p = 0.022). El-Hussuna 
et al.9 described results with a similar methodol-
ogy, applied in 46 patients (18 with previous anti-
TNFs). The authors measured the levels of several 
inflammatory cytokines (TNF-α, IL-6, IL-10, 
IL-8, IL-17, CRP, among others) after surgery 
and compared the levels of these cytokines 
between patients with and without preoperative 
exposure to these agents in different postoperative 
periods. No differences in surgical stress were 
noted between the groups regarding immune, 
endocrine, and hematologic biomarkers, ruling 
out a possible cause–effect relationship between 
exposure to the agents and postoperative compli-
cation rates.

The PUCCINI trial, the largest prospective mul-
ticentric trial over the topic to date, was presented 
at the Digestive Disease Week (DDW) 2019.27 
Data from 17 centers were prospectively collected 
from patients submitted to abdominal operations 
for both CD and UC, with a total of 955 proce-
dures (573 with no previous use of anti-TNFs 
and 382 with previous use of this medications up 
to 12 weeks before surgery). The most common 
surgical procedures included were ileocolonic 
resections (n = 410), small bowel or colonic seg-
mental resections (n = 185), and subtotal colec-
tomy with ileostomy (n = 168). The rates of 
overall infectious complications did not differ 
between patients with previous exposure to anti-
TNFs and controls (20% versus 19.4%, p = 0.801) 
or detectable serum levels of the drugs (19.7% 
versus 19.6%, p = 0.985). Similarly, no differences 
in the rates of SSIs were noted in patients with 
and without previous exposure to the agents 
(12.4% versus 11.5%, p = 0.692) or detectable 
preoperative levels of the drugs (10.3% versus 
12.1%, p = 0.513). Neither previous exposure to 
anti-agents nor detectable level, in multivariate 
analysis, was significantly associated with the risk 
of overall infectious complications or SSIs. This is 
the highest level of evidence with the larger sam-
ple of patients ever studied to date, and details of 
the final publication are awaited. Table 3 
describes in detail the main results of the prospec-
tive studies from the literature.

Vedolizumab
Vedolizumab (VDZ) is an anti-integrin agent that 
blocks leucocyte integrin α4-β7, preventing its 
binding with addressin MADCAM-1 in the 
endothelial wall.42 The mechanism of action 
blocks leucocyte trafficking from the endothelium 
towards intestinal layers. VDZ is the first gut-
selective biological agent approved for the man-
agement of CD and UC, and its use has been 
increased globally.43 Once leucocyte trafficking is 
needed for healing in intestinal layers, contro-
versy as to whether preoperative VDZ could 
impair anastomotic healing in abdominal opera-
tions in CD is a natural query.

Lightner et al.14 initially presented intriguing data 
from the Mayo Clinic, with 94 patients with previ-
ous use of VDZ who were matched to patients with 
anti-TNF therapy and conventional treatment, in a 
retrospective comparison of postoperative compli-
cations. Patients in the VDZ group had more post-
operative infections and SSI as compared with the 
other groups. Preoperative VDZ was a significant 
predictor for SSI (p < 0.001). These results raised 
the question if VDZ could be safely used in the 
perioperative period, but the cases were more 
severe, with less primary anastomoses and laparo-
scopic approaches in the VDZ group, in a refrac-
tory population of patients with CD.44

A study from the University of Chicago demon-
strated opposite results in 64 patients with previ-
ous VDZ in a comparison with 129 patients with 
anti-TNF therapy and 250 with conventional 
treatment.45 In a propensity score matching, there 
was no difference in postoperative rates of compli-
cations between patients with VDZ as compared 
with the other two groups (p = 0.35). Preoperative 
steroid use and anemia were significant factors for 
increased complications in multivariate analysis. 
Park et al.,46 with the same methodology, demon-
strated similar results, with no increased risk for 
complications in patients treated with VDZ. No 
differences in SSI between the two groups (12% 
with anti-TNFs and 14.9% with VDZ) was 
observed. VDZ was considered safe to be used 
perioperatively according to these results.

Other cohort descriptions and some systematic 
reviews with meta-analyses were also published 
after these initial studies, and no difference in 
patients with preoperative use of VDZ was observed 
with regards to an increase in postoperative 
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complications. A summary of these studies is 
described in more detail in Table 4.

Ustekinumab
Ustekinumab (UST) is an anti-IL agent which 
blocks the p40 subunit from the receptors of both 
IL-12 and IL-23, consequently reducing produc-
tion of several proinflammatory cytokines with 
significant impact in IBD.51 It was first approved 
for the management of CD, and more recently for 
UC.4,52

There are only three studies published to date 
which investigated a possible effect of the preop-
erative use of UST on postoperative outcomes in 
patients with CD (Table 5). The first study by 
Lightner et  al.53 was a multicentric experience 
from the US, Italy, and Belgium that described 
retrospectively postoperative complication rates 
of 44 patients submitted to major abdominal sur-
geries in CD, and compared them with a control 

cohort with previous use of anti-TNF. There 
were no significant differences between the  
groups regarding the incidence of SSIs (13% in 
UST versus 20% in anti-TNFs, p = 0.61) and 
readmissions (18% versus 10% respectively, 
p = 0.14). Reoperation rates were higher in the 
UST group as compared with controls (16% ver-
sus 5%, p = 0.01). The authors concluded that the 
use of UST in the perioperative period can be safe 
in patients with CD.

Similar results were described by a case-control 
study from Canada. Overall, 20 patients with pre-
vious use of UST (median period of treatment of 
6.5 months) from the University of Calgary and 
University of Alberta, who underwent abdominal 
operations for CD, were matched in a 1:2 ratio 
with 40 controls, with previous use of anti-TNF 
agents (median treatment period of 18 months).15 
UST-treated patients had higher rates of ostomy 
creation (70% versus 12.5%, p < 0.001) and com-
bination therapy (25% versus 2.5%, p = 0.01). 

Table 3. Main characteristics and outcomes analyzed of prospective studies that outlined the possible effect of anti-TNF agents and 
an increase in postoperative complications after major abdominal surgery in CD.

Study Journal Disease Type of study Main outcomes analyzed Type of 
agents 
used

Patients 
(cohort/
treated)

Association 
anti-TNF/
complications

Lau et al.24 Ann Surg CD
UC

Prospective 
single center

Overall postoperative 
complications

IFX
ADA
CER

217/150 Yes

Brouquet et al.25 Ann Surg CD Prospective 
study 
multicenter

Overall postoperative 
complications

Anti-TNF 592/143 Yes

Uchino et al.41 Dis Colon 
Rectum

CD Prospective 
single center

Postoperative surgical site 
infections

IFX 405/79 No

Fumery et al.26 Am J 
Gastroenterol

CD Prospective 
multicenter

Early overall postoperative 
complications

IFX
ADA

209/93 No

El-Hussuna et al.9 BMC Surg CD
UC

Prospective 
multicenter

Primary outcome: The 
change in concentration of 
immunological biomarkers 
of the surgical stress 
response.
Secondary outcome: 
postoperative complications

IFX
ADA
CER

46/18 No

Cohen et al.27 DDW 2019 CD
UC

Prospective 
multicenter

Postoperative infections 
after intra-abdominal 
surgery.

Anti-TNF 995/382 No

ADA, adalimumab; CD, Crohn’s disease; CER, certolizumab pegol; IFX, infliximab; TNF, tumor necrosis factor; UC, ulcerative colitis;  
VDZ, vedolizumab.
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However, there was no difference between the 
groups regarding the risk of SSI (5% in both 
groups, p = 1.00) and anastomotic leaks (0/20 in 
UST versus 4/40 in anti-TNFs, p = 0.54).

More recently, results from the retrospective single 
center cohort from the Mayo Clinic regarding the 
impact of UST on postoperative outcomes were 
published.54 A total of 57 patients submitted to 
abdominal operations with previous UST were 
compared with 277 without any biological therapy 
12 weeks before the operations. Abdominal sepsis 
occurred in 14% of UST treated patients as com-
pared with only 5% in the patients without biologic 
therapy. Preoperative use of ustekinumab was an 
independent risk factor for intra-abdominal sepsis 
in logistic regression multivariate analysis (OR, 

2.93; 95% CI, 1.16–7.40; p = 0.02). These results 
with the larger sample of patients in the literature, 
again input controversy if UST increase the risk of 
postoperative complications.

Discussion
As seen in this narrative review, the real impact of 
preoperative biological agents in postoperative 
complications (medical or surgical) in abdominal 
procedures in CD remains controversial.55 Most 
studies published to date are based on data with 
anti-TNF agents, clearly due to the early approval 
of these agents in the management of CD and the 
larger experience with IFX and ADA in clinical 
practice as compared with other monoclonal anti-
bodies. Most of the studies included patients with 

Table 4. Main characteristics and different outcomes of the studies which analyzed the impact of vedolizumab 
in postoperative complications after abdominal surgical procedures in CD. All studies analyzed CD and UC in 
the same populations.

Study Journal Type of study Disease Main outcomes analyzed Patients 
(cohort/treated)

Lightner et al.14 JCC Retrospective 
Single- center

UC
CD

Overall postoperative 
infectious complications

392/220
126 anti-TNF
94 VDZ

Yamada et al.45 Am J 
Gastroenterol

Retrospective 
Multicenter

UC
CD

Overall postoperative 
complications

443/193
129 anti-TNF
64 VDZ

Engel et al.47 JCC Systematic/
review

UC
CD

Efficacy and safety data 
with VDZ in induction and 
maintenance treatment 
in adults with IBD.

1565/1565

Law et al.48 JCC Meta-analysis UC
CD

Overall postoperative 
complications

1332/797
490 anti-TNF
307 VDZ

Park et al.46 Aliment 
Pharmacol Ther

Database 
retrospective 
analysis

UC
CD

Surgical site infections 186
94 anti-TNF
92 VDZ

Lightner et al.49 Inflamm Bowel 
Dis

Retrospective 
Multicenter

UC
CD

Overall postoperative 
complications

435/435
289 anti-TNF
146 VDZ

Yung et al.50 Inflamm Bowel 
Dis

Meta-analysis UC
CD

Overall postoperative 
complications, infectious 
complications, surgical 
site infections, need 
for repeat surgery, and 
major postoperative 
complications.

1080/645
364 anti-TNF
281 VDZ

CD, Crohn’s disease; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; UC, ulcerative colitis; VDZ, vedolizumab.
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IFX only. Some studies included patients with 
previous exposure to IFX, ADA, and CER,16,32 
suggesting a possible class effect of TNF inhibi-
tion in this relationship with surgery. Only one 
study exclusively included ADA patients, with a 
limited sample of patients, but with similar con-
clusions than larger cohorts.28

Despite the different methodologies used in the 
studies (most being retrospective single-center or 
multicenter cohorts), the influence of anti-TNF 
agents in the postoperative course in CD presents 
conflicting results. This can be illustrated with the 
different meta-analyses, which included mostly the 
same retrospective cohort studies, and came to 
opposite results.20–22,34,35,37,39,40 This can be 
explained by different methods of performing meta-
analyses, but mostly for the different outcomes 
from each publication. Some analyzed infectious 
complications, others analyzed anastomotic leaks, 
overall complications, among other outcomes. This 
heterogeneity of results is a consequence of these 
different approaches from publications.13

Few prospective studies were published to date 
regarding the relationship between the exposure 
to anti-TNFs and postoperative outcomes. The 
PUCCINI trial is probably based on the best level 
of evidence presented to date, as data came from 
American referral centers, prospectively collected 
in a strict protocol.27 Its results demonstrated 
what was found in most of retrospective studies 
from the literature: no effect of anti-TNFs on 
postoperative complications. The results of this 
trial are solid, mostly due to the measurement of 
serum levels before surgery in the included 

patients. It is noteworthy that PUCCINI included 
CD and UC patients in the same group, and the 
final publication is awaited in order to a more 
detailed analysis of the results. Other prospective 
studies, such as the Cedars Sinai cohort24 and the 
REMIND French experience26 also analyzed 
serum levels, but with a limited sample of patients 
which could bias the results.

To date, a clear proof of concept demonstrating 
the impact of biologicals on the postoperative 
course of CD was not clearly demonstrated. The 
cause–effect relationship that could be demon-
strated by serum levels of the drugs, as an exam-
ple, was not evidenced in the largest prospective 
study to date. Moreover, studies that could 
describe tissue penetration of these agents in sur-
gical specimens are also lacking.

The data including biologicals with different mech-
anisms of action are still in the early years in the 
international literature, due to the relatively recent 
approval of VDZ and UST in clinical practice. As 
seen in this review, despite the initial alarm study 
from the Mayo Clinic,14 which described a possible 
increase in complications with previous use of VDZ, 
most studies published more recently described 
opposite results, positioning VDZ as a safe therapy 
in the perioperative period.45,46 It is also important 
to state that a study from Germany demonstrated 
that a reduction in classical monocytes (M2 mac-
rophages) in systemic circulation is noted with the 
inhibition of the integrin α4-β7, caused by VDZ, 
what could impact wound healing.56 Therefore, 
owing to this important basic science concept, 
added to the fact that no prospective studies with 

Table 5. Main characteristics and different outcomes of the studies which analyzed the impact of UST in 
postoperative complications after abdominal surgical procedures in CD.

Author Journal Type of study Disease Main outcomes analyzed Cohort/treated

Lightner et al.53 JCC Retrospective 
Multicenter

CD 30-day postoperative 
infectious complications

213/213
169 anti-TNF
44 UST

Shim et al.15 J Can Assoc 
Gastroenterol

Retrospective 
Multicenter

CD Primary outcome: 
postoperative complications 
up to 6 months, stratified by 
timing (early <30 days versus 
late complications ⩾30 days).

60/60
40 anti-TNF
20 UST

Lightner et al.54 Crohn’s & 
Colitis 360

Retrospective 
Single center

CD 90-day postoperative 
complications

334/57

CD, Crohn’s disease; TNF, tumor necrosis factor; UST, ustekinumab.
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VDZ were published to date, decisions should be 
individualized with caution in clinical practice.

A similar issue is observed with UST. Only three 
studies were published to date, and the latest that 
described a possible impact on intra-abdominal 
septic complication rates after abdominal opera-
tions in patients with CD with preoperative use of 
UST was possibly biased by including a popula-
tion of severely refractory patients.54 This could 
mean a similar bias to what was observed with 
VDZ in a study from the same institution. Despite 
the adequate safety profile of UST from clinical 
trials, more studies are awaited, with improved 
methodology, to better assess the effect of UST in 
the perioperative period.

Several other confounding factors can affect post-
operative complications in intestinal resections in 
patients with CD. The most important ones are 
previous use of steroids,19 impaired nutritional sta-
tus,11 and an unfavorable abdominal environment. 
Usually, most patients with surgical indication for 
CD are already using biological agents, and more 
than one of these factors can also be present. This 
is illustrated in Figure 1. Therefore, in malnour-
ished patients, with previous steroids and/or 

anemia, the surgical approach can be affected. 
More importantly, when unfavorable abdominal 
conditions are found at surgery, such as abscesses, 
bowel dilatation, and intestinal partial or total 
obstruction, the surgical strategy needs to be better 
defined. Indeed, a change in the surgical approach 
towards stoma creations instead of primary anasto-
moses may be the rule in patients under these con-
ditions, not because of the use of the biological 
agent per se, but for more severe cases with higher 
risk for complications by definition.

How we do it?
Practical tips are important for the application of 
evidence to clinical practice. The authors believe 
that in the perioperative scenario in CD patients 
under biologics, biological agents are not the single 
factor involved in decision making, as no cause–
effect relationship was demonstrated to date. Is it 
extremely important to check concomitant use of 
steroids, phenotype of the disease, and current 
nutritional status, in order to individualize the sur-
gical plan.

If patients present with elective surgical indication, 
usually we proceed to surgery in the middle of the 

Figure 1. Biological agents approved for the management of Crohn’s disease (CD) and other factors that are 
involved in an increase in postoperative complications after abdominal surgical procedures in CD. Despite 
biological agents not directly affecting complications, their use is usually associated with more severe cases 
with the described confounding factors.
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cycle of the drug (between the doses). In patients 
using IFX, VDZ, or UST this is usually done 
4 weeks after the last infusion/injection. Patients 
tend to recover after 4 weeks, when the next dose is 
administered and no treatment interruption 
occurs, which can reduce the risk of flares. Patients 
using ADA usually miss a dose or two, as the 
period between injections is short (1 or 2 weeks). 
The decision between an anastomosis versus a 
diverting stoma is based on the presence of con-
founding factors such as impaired nutritional con-
ditions, previous steroids, and the presence of 
perforating disease. If one of these factors are pre-
sent, a tendency towards diverting stomas can be 
considered. In emergency situations more conserv-
ative procedures are usually undertaken, and a ten-
dency for diverting stomas is based not in the drug 
per se, but in the broad scenario of infection and 
intra-abdominal conditions.

Final messages
Controversy as to whether biological agents 
increase postoperative complication rates after 
abdominal surgical procedures for CD persists. 
Most studies included patients with anti-TNF 
agents, with different results, variation in outcome 
definition, sample of patients, and severity of 
cases. The PUCCINI trial described with the bet-
ter level of evidence to date that anti-TNF agents 
are probably safe in the perioperative period. Data 
with vedolizumab suggest the same, despite safety 
signs in systemic healing in some studies. The 
safety profile of ustekinumab needs to be better 
defined with more studies in the future.

When analyzing risk factors for postoperative com-
plications in patients with CD, a broader scenario 
needs to be considered. Confounding factors such 
as previous use of steroids, malnutrition, and unfa-
vorable abdominal conditions are usually encoun-
tered in surgical procedures in patients with CD 
under biological therapy. A direct cause–effect 
relationship of biologics leading to increased rates 
of complications was never demonstrated. These 
drugs are commonly used in more severe patients. 
An individualized multidisciplinary approach with 
surgeons and gastroenterologists can lead to the 
best surgical strategy for each patient in the bio-
logical era, in surgical management of CD.
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