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ABSTRACT: Patients with inflammatory bowel disease (IBD) are at higher risk of septic and thromboembolic complica-
tions after surgery. While these patients’ cases are often complicated from a surgical perspective, we now also man-
age them with a variety of immunosuppressive agents that can increase the risk of postsurgical complications. 
Whether to withhold or continue these medications in the perioperative period is the subject of ongoing debate in 
the IBD surgical community. While the evidence to support both approaches is mixed, it does appear that undi-
verted anastomoses are at an increased risk from perioperative corticosteroids and may present a greater risk for 
patients receiving biologic therapies for IBD. Regardless, if concern exists that a patient may not have a successful 
outcome from surgery, it is often prudent to wait 5 half-lives to allow the medication to wash out of the system or to 
consider judicious diversion at the time of the operation.

KEYWORDS: Inflammatory bowel disease, ulcerative colitis, Crohn disease, immunosuppression, corticosteroids, 
biologic therapies, surgery, ileal pouch anal anastomosis

Perioperative Immune Suppression 
Management in Patients With 
Inflammatory Bowel Disease

It has long been demonstrated that pa-
tients with inflammatory bowel disease 
(IBD) have higher rates of postopera-

tive complications than patients without 
IBD. A combination of the chronic in-
flammatory state, poor nutrition, and 
immunosuppressive medications leaves 
these patients at higher risk for venous 
thromboembolism (VTE),1 wound infec-
tion,2,3 deep organ space infection,2,3 in-
testinal fistula,4 and anastomotic leak.2,3

Medical therapy for Crohn disease 
(CD) and ulcerative colitis (UC) consists 
of a variety of immunosuppressive 
agents, including topical and systemic 
corticosteroids, thiopurines, and biologic 
agents, the latter of which primarily are 
monoclonal antibodies and small mole-
cules designed to disrupt the host auto-
immune response. While it has long 
been demonstrated that systemic cortico-
steroids increase the risk of perioperative 
complications for all manner of surgeries 
in all fields of medicine, debate is ongo-
ing about whether other medical thera-
pies, particularly the biologic therapies, 

increase perioperative complications in 
patients with IBD.

The debate began after the publication 
of the 2008 article, “Infliximab in Ulcer-
ative Colitis Is Associated With an In-
creased Risk of Postoperative Complica-
tions After Restorative Proctocolectomy,” 
by Mor and colleagues at the Cleveland 
Clinic’s Digestive Disease Institute.5 Inf-
liximab, a monoclonal antibody targeting 
tumor necrosis factor α (TNF-α) had 
been used for the treatment of UC since 
2000, and the authors reported that the 
use of infliximab increased the rate of 
postoperative sepsis, anastomotic leak, 
and overall complications in patients un-
dergoing ileal pouch anal anastomosis 
(IPAA) surgery when taking infliximab. 
Since then, extensive debate has occurred 
over whether these data are correct and 
universally applicable, and if so, what 
should be done about them, not just for 
infliximab, but for all types of anti–tu-
mor necrosis factor (anti-TNF) therapies 
including adalimumab, certolizumab, 
and golimumab.

Beyond just the anti-TNF therapies, 
new medical treatments for IBD recently 
have become available, and more will 
become available in the near future. 
Now we have anti-integrin medications 
such as vedolizumab and natalizumab, 
which target lymphocyte trafficking. 
Soon we will likely also be using anti-
interleukin 12/23 medications such as 
ustekinumab and Janus kinase (JAK) in-
hibitors such as tofacitinib, all of which 
have proven effective in controlling dis-
ease progression in subsets of patients 
with CD and UC. Nevertheless, some of 
these medications may prove to be dou-
ble-edged swords for patients with IBD 
who ultimately fail medical management 
and require surgery.

When critically evaluating postopera-
tive outcomes in IBD surgery, there is 
heterogeneity in the literature that must 
be overcome. While some complications 
such as infection, VTE, small bowel ob-
struction, and death are regularly listed, 
many more are only mentioned sparingly 
throughout the literature. Furthermore, 
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infectious complications, which are usu-
ally listed as superficial (wound), deep 
(intra-abdominal), and deep organ space 
(anastomotic leak), may also include 
other infections such as urinary tract in-
fections and infections with Clostridium 
difficile. Often, in larger studies, all infec-
tious complications are lumped together 
into one category. Because of this, it is 
important to understand how these 
events are categorized.

This article covers what is known 
about medical treatments for IBD and 
how these therapies may impact patients 
undergoing surgery for their disease in an 
attempt to optimize their medical treat-
ment before surgery. The primary focus 
is on infectious complications, given that 
this is where the true controversy lies. 
While many questions are still to be an-
swered, with careful timing and medical 
modification, the likely major risks can 
be mitigated, and patient outcomes can 
be optimized.

ULCERATIVE COLITIS
Surgical treatment for UC is designed 

to remove the colon and rectum in their 
entirety and either make an ileostomy 
or, when feasible, reconstruct the gastro-
intestinal tract in continuity with the 
anus, employing an ileal pouch as a neo-
rectum. Surgery is often perfomed in 
stages so as to minimize the risk of com-
plications, because patients with severe 
disease are often at high risk for opera-
tive complications.

To stage the surgery, the surgeon will 
often remove the diseased colon first, 
wean the patient from any immunosup-
pressive medications, improve their nu-
trition, and then bring them back for the 
second stage, where the remaining rec-
tum is removed and the ileal pouch is 
constructed and anastomosed to the anus 
(IPAA). This anastomosis is at high risk 
for leakage, with leak rates as high as 
14%,6 and often it is protected with a 
loop ileostomy, which is closed in a 
third-stage procedure. Often, if the pa-
tient is healthy enough, the first 2 stages 
of the surgery will be combined in a 

2-stage approach; some surgeons even of-
fer patients a single surgery without di-
version, although a minority of pouch 
surgeries are done this way in the United 
States, because it presents the highest po-
tential for complication in all but the 
most optimized of patients.

When considering postoperative septic 
complications, particularly deep space 
and deep organ space infections in UC, 
the surgeon can minimize this risk by in-
creasing the number of stages in which 
the surgery is completed. Historically, 
factors such a hypoalbuminemia, ane-

mia, corticosteroid usage, and sepsis have 
all pushed surgeons toward the longer 
3-stage approach. Adding these extra 
procedures, however, increases the risk 
from exposure to anesthesia, increases the 
risk of small bowel obstruction,7 and in-
creases cost to the health care system. 
Patients also express a strong desire to 
have an ileostomy for as little time as 
possible and to be done with surgery as 
quickly as possible. So, ideally, the fewer 
stages that can be safely employed, the 
better for the patient and the health care 
system. By minimizing perioperative risk, 
the surgeon is often able to offer patients 
surgery in fewer stages.

There is clear evidence that corticoste-
roids increase the risk for infectious com-
plications after pouch surgery.8-12 In one 
large retrospective series from 1996,12 
low-dose corticosteroids (< 20 mg/d pred-
nisone) increased the anastomotic leak 
rate from 3.8% to 20%, and high-dose 
corticosteroids (> 20 mg/d) increased that 
leak rate to 50%. Interestingly, there was 
no increase in early septic complications 

associated with corticosteroids when the 
patients were diverted. Numerous other 
large studies since then support these 
findings; thus, when a pouch surgeon is 
considering the approach to each indi-
vidual patient, corticosteroids factor heav-
ily into whether the patient will have an 
ileostomy at the time of surgery. Topical 
corticosteroids such as budesonide gener-
ally are not absorbed systemically, and 
while there are no studies on whether 
topical corticosteroids contribute to IPAA 
complications, it is generally felt that at 
standard dosages (9 mg/d) they do not. 

However, this may not be true in patients 
who receive significantly higher doses or 
patients who have been on the medica-
tion for significantly longer than 
6 months, where some systemic absorp-
tion has been demonstrated.13

Conversely, the thiopurine medica-
tions, 6-mercaptopurine and azathio-
prine, do not appear to increase the rate 
of perioperative septic complications. 
While not many studies have been pub-
lished on these medications in surgery 
for UC, the largest study,14 from 2002, 
demonstrated no significant increase in 
any early or late infectious complications 
in 151 patients undergoing IPAA. This is 
fortunate, because there is no defined 
washout time for these medications, and 
it can vary based on the individual pa-
tient’s thiopurine methyltransferase 
(TPMT) activity. There is some hetero-
geneity, based on race, to the functional-
ity of TPMT, but patients fall into 1 of 3 
categories: normal metabolizers, interme-
diate metabolizers, and absent metaboliz-
ers. TPMT activity can be tested prior to 

Debate is ongoing about whether 
other medical therapies, particularly 

the biologic therapies, increase 
perioperative complications in 

patients with IBD.
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administration of these medications, 
which should not be given if TPMT ac-
tivity is absent.15

The controversy that has been ongoing 
over the last decade and a half has been 
whether biologic therapies contribute to 
postoperative septic complications in pa-
tients undergoing IPAA. Since Mor and 
colleagues5 published their data in 2008 
on increased septic complications in inf-
liximab patients undergoing IPAA, there 
has been a rush to put together ever larg-
er and more definitive series on the sub-
ject. Five years after having the 2008 
article published, some of the researchers 
at the Cleveland Clinic’s Digestive Dis-
ease Institute went on to look at the out-
comes of their patients on infliximab 
when stratified to subtotal colectomy 
with subsequent IPAA vs primary total 
proctocolectomy with IPAA at the same 
procedure.15 They demonstrated that in-
fliximab significantly increased the risk 
of 1-year sepsis episodes (hazard ratio, 
2.62; P = .027) compared with patients 
not on these medications. Interestingly, 
in the patients who initially had been 
treated with subtotal colectomy, allowed 
to get off of their medications, and re-
turn for their pouch surgery, there was 
no difference in perioperative pelvic 
septic complications. Because of these 
observations, this group has strongly ad-
vocated for staging IPAA patients on 
anti-TNF medications or attempting to 

get patients off of these medications pri-
or to surgery when feasible. The biggest 
problem with their data is that it is retro-
spective and from a single institution.

In fact, numerous other studies have 
since been published that seem to contra-
dict one another’s findings. Almost 3000 
cases were reviewed in 2012 in the largest 
meta-analysis on the subject,16 and inflix-
imab was shown not to increase total, 
infectious, or noninfectious complica-
tions for patients with UC undergoing 
surgery. The biggest weakness of this 
study is that it included a very heteroge-
neous group of surgeries, including sub-
total colectomy without IPAA, which 
previously has been shown to be associ-
ated with a low risk of perioperative 
complications for patients taking inflix-
imab. A smaller meta-analysis3 from 
2015 only included patients undergoing 
IPAA on infliximab and demonstrated 
that these patients had an increased risk 
for any early IPAA complication (odds 
ratio [OR], 4.27) as well as an increased 
risk of any complication after ileostomy 
closure (OR, 2.27). Receiving more than 
3 doses of infliximab was associated with 
complications, while having an infusion 
less than 12 weeks prior to surgery was 
not. There was a trend toward an in-
crease in all infectious complications, but 
interestingly, biologic therapy also 
seemed protective against wound infec-
tion (OR, 0.67). In 2010, Coquet-Reini-

er and colleagues17 published a case-
matched study in an attempt to control 
for the many variables that can compli-
cate the analysis of these complicated 
cases and demonstrated no increase in 
any type of postoperative complication 
attributable to infliximab.

Because they work through a similar 
mechanism, expectations for other anti-
TNF therapies tend to be extrapolated 
from or lumped together with the inflix-
imab data. The largest meta-analysis to 
date,18 from 2013, analyzed almost 4700 
patients on any anti-TNF therapy for all 
patients with IBD. The UC cohort did 
not have any increase in infectious or 
noninfectious complications. Likewise, 
analysis of the Nationwide Danish Co-
hort from 2003 to 2010 for all patients 
receiving anti-TNF therapy failed to 
demonstrate an increase in complications 
in patients receiving these medications vs 
patients not on these medications.19 
Again, this study included a large num-
ber of patients undergoing subtotal col-
ectomy without IPAA, which likely miti-
gates the risk. In another study from 
2015, preoperative anti-TNF levels were 
compared with surgical outcomes after 
IPAA for UC, and no significant correla-
tion was demonstrated.20

Based on these data, it appears to be 
very safe to perform a subtotal colectomy 
on patients with UC on anti-TNF thera-
py. Similarly, it may be safe to perform 
diverted IPAA, although the data on this 
are mixed. Caution should be exercised 
when considering an undiverted IPAA 
for patients on these therapies. Unfortu-
nately, no data have been published on 
the interactions of some of the newer 
therapies such as vedolizumab with sur-
gery. Many of these patients have failed 
numerous other biologic therapies on 
their way to new and novel treatments 
and likely have severe UC to begin with. 
All of this should be considered when 
planning surgery for patients with UC.

Careful medical management is im-
portant in the perioperative period. If it 
is possible to stop systemic corticosteroid 
or biologic medications prior to surgery 

Table. Half-Life and Washout Time of Biologic Treatments for IBD

Medication Half-Life (d) Washout (d)

Infliximab 8-9.5 40-47.5

Adalimumab 14 70

Certolizumab 14 70

Golimumab 9-15 45-75

Vedolizumab 25 125

Natalizumab 10-11 40-45

Ustekinumab
15 (intravenous)
45.6 (subcutaneous)

75 (intravenous)
228 (subcutaneous)

Tofacitinib 0.13 3
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and allow them to wash out, this may al-
low the patient to undergo a 1- or 2-stage 
pouch. This is usually not feasible, given 
that washout times can be quite long for 
some of these medications (Table); thus, 
it is important for the surgeon to take 
the entire condition of the patient into 
account when staging surgery for UC.

If it is felt that the patient absolutely 
needs the drug out of their system prior 
to emergency surgery, plasmapheresis 
can be employed in certain situations to 
remove many of these medications. 
Thiopurines and topical corticosteroids, 
however, can be continued up to the 
point of surgery, as can aminosalicylates, 
which have not been studied in the peri-
operative setting but are felt to not be 
systemically absorbed and not increase 
surgical risk.

CROHN DISEASE
Surgery for CD typically presents a 

much higher risk than does surgery for 
UC. Surgeons know they will not cure 
the patient’s disease; therefore, their main 
goal is to remove or palliate the symp-
tomatic lesion, often a stricture or fistula, 
while leaving minimally diseased bowel 
in place. Again, a combination of malnu-
trition, immune suppression, and chron-
ic disease can lead to numerous postop-
erative complications, and anastomoses 
performed to diseased segments of bowel 
are very prone to leaking or fistulizing. 
As a result, it can be difficult to tease out 
whether the increased complication rates 
for surgery while on biologic therapies 
for CD are directly attributable to the 
medications themselves or whether these 
medications are simply markers of more 
severe disease. Compounding these issues 
is the necessity for CD patients to stay 
on their medical therapy throughout the 
course of their surgery and recovery to 
ensure that they do not have a disease 
flare or develop antibodies to their spe-
cific treatment.

This discussion primarily focuses on 
abdominal surgery in CD, since anorec-
tal procedures in general are fairly low 
risk, and there does not appear to be an 

increased risk of complications in these 
surgeries attributable to medical therapy.

As is the case in UC, corticosteroids 
have been shown to increase the risk of 
postoperative complications in CD. In a 
large 2015 meta-analysis of more than 
4000 surgeries,2 corticosteroids at any 
dose demonstrated an increased OR of 
1.99 for intra-abdominal septic compli-
cations, including anastomotic leak, ab-
dominal abscess, or enterocutaneous fis-
tula. These findings were confirmed in 
another study of more than 8000 cases, 
using the American College of Surgeons 
National Surgical Quality Improvement 
Program database, one of the most pow-
erful databases for identifying 30-day 

surgical outcomes.21

Thiopurines have not been well stud-
ied in the surgical setting. One study 
from 2009 retrospectively analyzed 343 
patients in Sweden with CD on thiopu-
rines.22 This study’s results demonstrated 
an increase in postoperative septic com-
plications for patients on thiopurines 
from 6% to 16%. In this same cohort, if 
the thiopurine patients underwent a 
colo-colonic anastomosis or had a preop-
erative intra-abdominal abscess, their 
postoperative septic complication rate 
increased to 24% from 6%. Unfortu-
nately, a paucity of data exists on this 
subject, so it is again unclear whether 
these patients simply have worse disease 
than their untreated counterparts. Since 

the washout time is so long and variable 
for thiopurines, and since they are often 
used to minimize the host immune re-
sponse to biologic therapies, it is proba-
bly not advisable to wait for thiopurine 
washout in the perioperative period.

Much as with UC, there is debate as to 
whether anti-TNF therapy increases the 
risk of complications in CD. Due to sig-
nificant heterogeneity between the vari-
ous studies, it is hard to point to one 
study that is definitive on the topic. In 
their 2014 review,23 Spinelli and col-
leagues identify 13 studies of reasonable 
quality on the topic, 3 of which point to 
an increased risk of infectious complica-
tions perioperatively. These studies sup-

ported an increased risk in overall and 
general septic complications; however, 
studies that more closely analyzed indi-
vidual subtypes of septic complications 
failed to demonstrate significant increas-
es of one type vs another. Also, when 
looking at the quality of the studies, 
some of the larger and better-conducted 
studies do seem to lean toward an in-
creased risk of complications in patients 
receiving anti-TNF therapies.

One of the largest meta-analyses 
looked at more than 4000 patients with 
CD on anti-TNF therapy in 2013.24 The 
authors demonstrated that this treatment 
imparted an increase in all complications 
(OR, 1.25) as well as any infectious com-
plications (OR, 1.45). One of the biggest 

Surgery for CD typically presents a 
much higher risk than does surgery 
for UC. Surgeons know they will not 
cure the patient’s disease; therefore, 
their main goal is remove or palliate 

the symptomatic lesion, often a 
stricture or fistula, while leaving 

minimally diseased bowel in place.
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drawbacks of this study was a lack of 
quality assessment. Another drawback 
from these large studies is the lack of 
specificity in the type of infectious com-
plication encountered. In a more care-

fully conducted meta-analysis from 
2013, El-Hussuna et al25 looked specifi-
cally at anastomotic complications in pa-
tients with CD on anti-TNF therapy. 
They evaluated for heterogeneity within 
the studies and demonstrated that, in the 
studies where there was a low bias, there 
was an increase in anastomotic complica-
tions for patients on anti-TNF therapy 
(risk ratio, 1.63; 95% confidence inter-
val, 1.03-2.60). This effect did not carry 
across all of the studies where there was 
an overall high level of bias influencing 
this difference. Nevertheless, a separate 
and well-conducted meta-analysis from 
the same year,26 including almost 1200 
patients with CD on infliximab, contra-
dicts these findings, observing no in-
crease in major complications, minor 
complications, reoperation, or mortality.

As is the case with UC, the literature 
on CD and biologics either discusses inf-
liximab in isolation or lumps all anti-
TNF therapies together. There appears to 
be no difference between adalimumab, 
infliximab, and certolizumab in relation 
to the risk of operative complications, 
but this is not known definitively. Again, 
we also do not have any data on the anti-
integrin medications or other potential 

biologic treatments and postoperative 
outcomes. The initial studies, including 
the GEMINI trial for vedolizumab,27 
rarely mention the cohort that progressed 
to surgery and do not discuss the out-

comes of those surgeries. Even if they 
did, the small subset of patients in this 
category would make it difficult to iden-
tify statistical significance.

CONCLUSIONS
Perioperative medical management of 

immune suppression remains a topic of 
much controversy in the surgical com-
munity. While all surgeons agree that 
corticosteroids do contribute significant-
ly to postoperative morbidity, it is not 
always feasible to get patients off of cor-
ticosteroids prior to elective surgery. It is 
likely just as bad to have a patient who is 
unable to eat and having 20 bloody bow-
el movements daily who has lost 30 
pounds. The decision tree for these pa-
tients is much easier in UC than in CD. 
In UC, the surgeon can perform a subto-
tal colectomy and stage the patient’s 
IPAA to allow for a reasonable time off 
corticosteroids prior to undertaking a 
bowel anastomosis.

In CD, this may not be the preferred 
option. An ileocolic resection or small 
bowel resection for terminal ileitis is the-
oretically low risk for anastomotic leak-
age. In patients on high-dose corticoste-
roids, it may still be preferable to make 

an end or diverting loop ileostomy if the 
patient cannot have his or her corticoste-
roid dose reduced to a safe level. 

However, if the patient can be dropped 
to a significantly lower corticosteroid 
dose, this may obviate the need for stag-
ing the more low-risk surgeries. Left-sid-
ed colonic or ileorectal anastomoses are 
probably not safe in general on any dose 
of corticosteroids, however, and it is our 
practice not to perform these undiverted 
on patients who are on anything more 
than the equivalent of 5 mg of predni-
sone daily.

Thiopurines, on the other hand, ap-
pear to be safe in the surgical setting. 
This is beneficial for several reasons. The 
first is that they have variable half-lives, 
and washout times depend on the indi-
vidual. The second is that thiopurines are 
being employed synergistically with bio-
logic therapies to minimize the immune 
response against biologic medications. If 
a patient can stay on these medications 
through the perioperative period, it may 
allow them to have their biologic agent 
withheld temporarily and restarted post-
operatively, with lower risk of loss of ef-
ficacy due to antibodies.

Despite more than 15 years of experi-
ence, the jury still seems to be out on 
anti-TNF and other biologic therapies. 
These medications do appear to increase 
the risk of postoperative complications in 
some very specific settings, but it is not 
clear whether this is an effect specific to 
the medication or rather just a marker of 
more severe disease. 

It is rare that these medications can be 
withheld and allowed to wash out prior 
to surgery; however, if the patient is fail-
ing the medication and ultimately re-
quires surgery, there may not be much 
difference whether or not they are taking 
it. That being said, washout times can be 
significant, and patients who are living 
with severe disease may not feel they can 
wait it out. 

Tofacitinib is a new JAK inhibitor be-
ing investigated for use in IBD. It is tak-
en orally 3 times daily, and its half-life 
and wash out are very short at less than 1 

Perioperative medical management 
of immune suppression remains 
controversial. While all surgeons 
agree that corticosteroids contribute 
significantly to postoperative 
morbidity, it is not always feasible to 
get patients off of corticosteroids 
prior to elective surgery. 
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day. If this medication proves to be effec-
tive in IBD, its profile would make it an 
ideal bridging medication for surgery.

In UC, most would advocate for di-
verting ileoanal anastomoses when per-
formed in the setting of anti-TNF thera-
py. There does not appear to be an in-
creased risk, however, if no anastomosis 
is being performed. 

CD is a much more difficult situation. 
If no anastomosis is planned, then the 
patient likely can continue biologic ther-
apy through the course of surgery. Often, 
the surgeon will time the operation to 
coincide with the dosage nadir of the 
medication. In cases where an anastomo-
sis is planned, much relies on the sur-
geon’s judgment to determine whether 
the patient is at high risk for a leak and 
then to divert these patients. It is our 
current practice to help mitigate the risk 
of these medications by withholding a 
single dose preoperatively and operating 
on the patient around the time they 
would have received that dose. The med-
ications can then be started a week or 
two after surgery if the patient is recover-
ing well. This may help decrease the 
overall impact of biologic therapies on 
postoperative outcomes while still allow-
ing patients to resume what may be felt 
to be an otherwise effective medication 
that they may require efficacy from for 
years to come.

More and better studies need to be 
performed if we are to optimize periop-
erative outcomes in IBD. Medical thera-
py for IBD has allowed patients to avoid 
the surgeon’s knife at much higher rates, 
but when we are forced to operate on 
these patients, they are sicker and their 
immune systems are less effective. As 
newer medications become available, 
some may prove better in the surgical 
setting, and some may prove more dan-
gerous. Large collaborative studies will be 
necessary for surgical quality control and 
to streamline perioperative medical opti-
mization. In the meantime, early identi-
fication of these concerns, cessation of 
high-risk medical therapies, and judi-
cious use of diversion by the surgeon can 

help optimize perioperative outcomes in 
IBD patients. n
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