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Background/Aims: Biologics are increasingly used to manage ulcerative colitis (UC) and Crohn’s disease (CD). However, even
with earlier usage of biologic therapy, a significant proportion of patients will require surgery. Vedolizumab is an anti-integrin
antibody that is increasingly used given that it is more gut selective and associated with fewer side effects. The aim of this study
is to assess the effect of vedolizumab compared to anti-tumor necrosis factor (anti-TNF) therapy on the perioperative compli-
cations in patients undergoing surgery for inflammatory bowel disease (IBD). Methods: Retrospective review of patients treat-
ed for IBD at a tertiary care center between 2013 and 2017. Rates of 30- and 90-day complications for patients on vedolizumab
were compared to patients on anti-TNF regimens. Results: One hundred and ninety-nine patients met inclusion criteria with
87 (43%) patients undergoing surgery for CD, 111 (55.8%) for UC and 1 (0.5%) for indeterminate colitis. Thirty-eight patients re-
ceived preoperative vedolizumab and 94 received anti-TNE There were more males and lower body mass index in the anti-TNF
group. There was no significant difference in overall rate of complications at 30 or 90 days. There was a trend for lower leak rate
vedolizumab group (0% for vedolizumab vs. 2.1% for anti-TNF at 30 days, P=1.00; 0% for vedolizumab vs. 1.1% for anti-TNF at
90 days, P=1.00). Multivariate analysis showed low albumin (<3.6 g/dL) at the time of surgery to be a significant risk factor for
overall and infectious complications at 90 days (odds ratio, 3.24; 95% confidence interval, 1.12-8.79; P=0.021). Conclusions:
Perioperative vedolizumab does not increase rates of perioperative complications in IBD surgery when compared to anti-TNF
medications. (Intest Res 2022;20:72-77)
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INTRODUCTION

Inflammatory bowel disease (IBD) rates are continuing to
grow in the United States and worldwide.' Introduction of bio-
logics has offered a hope that with improved disease control
rates of surgical interventions for disease management will be
reduced.”* However, after an initial decrease,”” rates of sur-
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gery have plateaued for both ulcerative colitis (UC) and
Crohn’s disease (CD) while significant concerns have been
raised about increasing rates of peri-operative complica-
tions.”* Anti-tumor necrosis factor (anti-TNF) medications, in
particular infliximab, have been shown to increase rates or
perioperative infectious complications although this data re-
L**1” It has also been suggested that con-
cerns about anti-TNF related surgical complications is at least

mains controversia

in part responsible for the increased rate of 3 stage surgery for
UC in the United States."

Vedolizumab is an a4p7 anti-integrin antibody that has
been increasingly used in both UC and CD. The a4p7 inhibi-
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tion is specific to the gut, however, concerns remain about
overall effects on perioperative surgical complications." " Ini-
tial report by Lightner et al.’ indicated increase in rates of peri-
operative infectious complications. In contrast though, Yama-
da et al." did not confirm these concerns in their cohort un-
dergoing surgery after exposure to vedolizumab.

Given the discrepant data on the perioperative surgical risk,
we sought to investigate effects of vedolizumab compared to
anti-TNF medication’s effect on perioperative complications
in patients undergoing surgery for UC and CD at a tertiary
care referral center for IBD.

METHODS

The study was performed at a tertiary care academic medical
center with a center for IBD and colorectal surgical service.
The study population was identified through a single center
institutional database collected using ICD-9 (555.x and 556.x)
and ICD-10 codes (K50.x and K51.x) for UC and CD. Data
were collected retrospectively from March 2013 to August
2017. All charts were manually reviewed to confirm the diag-
nosis and for data extraction. Inclusion criteria were adults
with IBD on vedolizumab or anti-TNF agents who received
their last dose within 4 weeks of surgery. Electronic medical
records were reviewed for patient information on demograph-
ics, IBD history, perioperative details of age, gender, preopera-
tive diagnosis, body mass index (BMI), C-reactive protein, seg-
ment removed, urgency of surgery, indication for surgery, ex-
tent of disease, disease severity, previous IBD medication
used, vedolizumab or anti-TNF medications within 4 weeks of
surgery, preoperative corticosteroid use and Charlson comor-
bidity index (CCI) score.

The primary endpoint was postoperative complications at
30 and 90 days in patients treated with vedolizumab com-
pared to anti-TNF medications. Complications were defined
as any of the following conditions: urinary retention, surgical
site infection, ileus, deep vein thrombosis, pulmonary embo-
lism, small bowel obstruction, postoperative bleeding, intra-
abdominal abscess, leak, return to operating room, dehydra-
tion, readmission, Clostridium difficile infection and other
complications.

Continuous variables were expressed as mean (standard
deviation) or median (interquartile range), normality was
checked with the Shapiro-Wilk test. Differences between con-
tinuous variables where assessed with #-test and Wilcoxon
rank-sum test where indicated. Fisher exact test and chi-
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square were used to compare categorical variables. Stepwise
multivariate logistic regression analysis was used to evaluate
the effect of the drug by adjusting for potential confounders,
selected based on univariate association with the outcome or
drug indicator.

The study was approved by the Institutional Review Board
of Beth Israel Deaconess Medical Center (protocol number:
2010-P-000263/1). The informed consent was waived. This
study was registered with Research Registry and has been re-
ported in line with STROCSS criteria.'®

RESULTS

1. Patients Characteristics and Surgical Demographics
During study period 199 patients were eligible for analysis.
Eighty-seven patients (43%) underwent surgery for CD, pa-
tients (55.8%) underwent surgery for UC and 1 patient with
indeterminate colitis. The most common procedures per-
formed were total proctocolectomies in 68 patients (34.3%),
followed by 50 (25.3%) right hemicolectomies, 32 (16.2%)
subtotal colectomies, 27 (13.7%) proctectomies, 9 (4.6%) left
hemicolectomies, and 4 (2%) ileostomies. The rest of the pro-
cedures constitute entero-cutaneous fistula takedowns, small
bowel resections, lysis of adhesions and colostomy creation.
There were 38 patients in vedolizumab group and 94 patients
in anti-TNF group. The anti-TNF group was comprised of 53
(57%) patients with infliximab, 37 (40%) adalimumab, 2 (2%)
golimumab and the remaining with certolizumab. There were
more males (60% vs. 34%, P=0.007) and lower BMI (22.7 vs.
26.8, P=0.016) in the anti-TNF group when compared to ve-
dolizumab group. Otherwise there were no other significant
differences in preoperative characteristics, comorbidities or
surgeries performed (Table 1).

Stoma formation rates were also similar between groups
with overall rates (for both UC and CD) 26 (75.3%) in vedoli-
zumab group compared to 59 (74.7%) in anti-TNF group
(P=0.964) and included planned stomas (e.g, patients under-
going ileal pouch-anal anastomosis surgery). Subgroup analy-
sis looking at CD also showed higher, but not statistically sig-
nificant rates of stoma formation in vedolizumab group (50%)
when compared to anti-TNF group (31%) (P=0.336).

2. Postoperative Complications

Rates of postoperative complications at 30 and 90 days were
also similar between the groups in urinary retention (P=1.00
at 30 days, P=1.00 at 90 days), ileus (P=0.11 at 30 days,
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Table 1. Patients Demographics and Comorbidities
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Variable Vedolizumab (n=38) TNF-a inhibitors (n=94) P-value
Age (yr) 40.95 (32.7-53.9) 40.16 (29.6-54.3) 0.58
Male sex 13 (34.2) 57 (60.6) 0.01
Preoperative diagnosis 0.25
CcD 19 (50.0) 42 (44.7)
uc 18 (47.3) 52 (55.3)
BMI (kg/mz) 26.76 (22.3-28.7) 22.69 (20.8-26.2) 0.03
CRP (mg/L) 4550 (27.4-89.5) 36.30 (10.2-109.6) 0.52
Segment removed 0.53
Total colectomy 13 (34.2) 29 (30.8)
Right colectomy/ileocecectomy 11 (28.9) 26 (27.6)
Urgency of surgery 0.31
Elective 20 (52.6) 57 (60.6)
Urgent 18 (47.3) 33(35.1)
Indication of surgery, medically refractory 26 (68.4) 60 (63.8) 0.88
Extent of UC 0.31
Extensive/pancolitis 14 (36.8) 29 (30.8)
Left 4(10.5) 15(16.0)
CD involvement
lleocolonic 13 (34.2) 18 (19.1) 0.08
Small bowel 2(5.2) 10 (10.6) 0.51
CD complication
Stricture 8(21.1) 18 (40.2) 0.81
Fistula 7(18.4) 16 (17.0) 1.00
No. of previous IBD medications 3(3-4) 2(1-2) 0.37
On steroid preoperative 21 (55.3) 42 (44.7) 0.34
CCl score 0.92
0 23 (60.5) 56 (59.6)
1 5(13.2) 18 (19.4)

Values are presented as median (interquartile range) or number (%).

TNF, tumor necrosis factor; CD, Crohn's disease; UC, ulcerative colitis; BMI, body mass index; CRP, C-reactive protein; IBD, inflammatory bowel disease;

CCl, Charlson comorbidity index.

P=0.15 at 90 days), bowel obstruction (P=0.15 at 30 days,
P=0.42 at 90 days), acute renal failure (P=0.29 at 30 days,
P=0.63 at 90 days), thromboembolic events (P=1.00 at 30
days, P =0.72 at 90 days) and anemia requiring blood transfu-
sion (P=0.59 at 30 days, P=0.40 at 90 days) (Table 2). Never-
theless, there was a noticeable higher rate of intra-abdominal
abscess, but not statistically significant in anti-TNF group
(12.8% at 30 days, 8.5% at 90 days) when compared to vedoli-
zumab group (2.6% at 30 days, 0% at 90 days) (P=0.06) (Table
2). Overall, the rates of ileus, acute renal failure, thromboem-
bolic, C. difficile infection, urinary as well as need for blood
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transfusions were the same in both groups. There was no sta-
tistical difference in 90-day outcomes in subgroup analysis
between infliximab and adalimumab (P=0.68). Additionally,
there was a higher rate of non-infectious complication, for UC
compared to CD, 62% (n=69) versus 46% (n=40) (P=0.02),
respectively. With a similar trend of higher infectious compli-
cations (UC of 39.6% [n=44] vs. CD of 27.6% [n=24], P=0.08),
however, these not reaching statistical significance.

3. Risk Factors for Postoperative Complications
When assessing risk factors for complications in univariate
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Table 2. Postoperative Complications at 30 and 90 Days
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30 Days 90 Days
Complications Vedolizumab ~ Anti-TNF-a Pevalue Vedolizumab ~ Anti-TNF-a Pevalue
(n=38) (n=94) (n=38) (n=94)
Readmission 6(15.8) 25 (26.6) 0.26 2(5.3) 14 (14.9) 0.15
Return to operating room 1(2.6) 5(5.3) 0.67 0 5(5.3) 0.32
Superficial surgical site infection 3(7.9) 7(7.4) 1.00 0 2(2.1) 1.00
Intra-abdominal abscess 1(2.6) 12 (12.8) 0.11 0 8(8.5) 0.06
Leak 0 2 (2.1) 1.00 0 1(1.1) 1.00
Urinary retention 3(79) 8(8.6) 1.00 3(7.9) 7 (7.5) 1.00
lleus 9(23.7) 11 (11.8) 0.1 9(23.7) 12 (12.8) 0.15
Bowel obstruction 3(7.9) 2(2.1) 0.15 3(7.9) 4 (4.3) 0.42
Acute renal failure 0 1(1.1) 0.29 2 (5.3) 3(3.2) 0.63
DVT/PE 2 (5.3) 5 (5.3) 1.00 2 (5.3) 8 (8.6) 0.72
Blood transfusion 4(10.5) 15(15.9) 0.59 3(7.9) 14 (14.9) 0.40

TNF, tumor necrosis factor; DVT, deep vein thrombosis; PE, pulmonary embolism.

analysis, use of steroids, high dose steroids (more than 20 mg
prednisone equivalent per day), diagnosis of UC, American
Society of Anesthesia class >3, low albumin levels, stoma for-
mation and number of IBD medication at the time of surgery
where statistically significant as risk factors for 90-day overall
complications (Table 3). On the stepwise multivariate logistic
regression model with the aforementioned variables, low al-
bumin (<3.6 g/dL; odds ratio [OR], 3.238; 95% confidence in-
terval [CI], 1.193-8.793; P=0.021) resulted as the only statisti-
cally significant factor with increased probability for overall
complications (Table 3) at 90 days after surgery. Use of ste-
roids at the time of surgery was also a significant risk factor for
complications at 30 days (OR, 3.262; 95% CI, 1.157-9.198;
P=0.025). On the other hand, age ( > 65 years), CCI score, BMI,
minimally invasive surgery, immunomodulators (cyclospo-
rine, thiopurines, and methotrexate) and urgency of surgery
were not risk factors for postoperative complications.

DISCUSSION

In our study examining risk of postoperative complications,
use of vedolizumab within 4 weeks of surgery did not increase
risk of perioperative complications compared to anti-TNF
medications and vedolizumab had a trend towards a lower
rate of infectious complication.

Multiple medical options are currently available for treat-
ment of IBD, including a number of biologics. However, de-
spite recent advances, need for surgical intervention did not
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change significantly in this patient population and thus bal-
ance between using medical therapy to avoid surgery and
avoiding complications if surgery is needed is very important
in patients with IBD. Most, especially more recent medica-
tions, lack consistent data on their effect of perioperative com-
plications. Lightner et al.’ indicates that similar to anti-TNF
medications, perioperative complications are increased with
vedolizumab and especially with surgical site infection. In
contrast, our data is more in line with findings by Yamada et
al." that the gut selective nature of vedolizumab is associated
with lower rates of perioperative complications. Our data add
to the current literature further supporting the safety of vedoli-
zumab. Even with a large referral center for IBD with patients
with severe disease, still no increase in drug related complica-
tions were seen. This is reassuring when compared to data
with anti-TNF where current studies have suggested a possi-
ble increased risk of infectious complications. While the data
does not provide guidance on which drug to choose when
treating IBD, it should provide gastroenterologists and sur-
geons confidence that use of vedolizumab with severe IBD
will not increase the risk of perioperative complications.
Rather than drugs increasing the risk, our data suggests
there may be other predictors of complications. Similar to oth-
er reports, we found poor nutritional status (as reported by
low albumin) and use of steroids to be significant risk factors
for complications. Our study also suggests that a number of
IBD medications at the time of surgery may be playing a sig-
nificant role. The exact cause of this is unclear, but may be re-
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Table 3. Risk Factors for 90-Day Complications

Univariate Multivariate
Factor
P-value OR 95% Cl  P-value
Age >65yr 0.581
Steroids 0.014
High dose steroids 0.001 1459 0.499-4.271  0.490
UC diagnosis 0.006
CCl score 0.340
ASA class >3 0.003
BMI 0.221
Albumin <3.6 g/dL 0.001 3.238  1.193-8.793 0.021
MIS 0.763
Emergency of surgery 0.081
Stoma 0.002 2985 0.885-10.058 0.078
Vedolizumab 0.853
Anti-TNF-a 0.642
Number of IBD 0.015
medications
Immunomodulator 0.926

Infectious complications

Age >65 yr 0.818
Steroids 0.025
High dose steroids 0.012
UC diagnosis 0.068
CCl score 0.190
ASA class >3 0.0M
BMI 0.724
Albumin <3.6 g/dL 0.001 2931 1.554-5.527  0.001
MIS 0.102
Emergency of surgery 0.089
Stoma 0.064
Vedolizumab 0.617
Anti-TNF-au 0.335
Number of IBD 0.076
medications
Immunomodulator 0.893

OR, odds ratio; Cl, confidence interval; UC, ulcerative colitis; CCl, Charlson
comorbidity index; ASA, American Society of Anesthesia; BMI, body mass
index; MIS, minimally invasive surgery; TNF, tumor necrosis factor; IBD,
inflammatory bowel disease.

lated to cumulative effect of these medications, each poten-
tially suppressing different parts of immune response. It is also
possible that this is a surrogate for overall sicker patient.

The strength of our study is that we examined both 30- and
90-day complications, accounting for delayed surgery related
effects that may be missed by limiting analysis to only 30 days.
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In addition, we chose to limit our data set to patients who re-
ceived medications within 4 weeks of surgery to include those
patients with higher drug levels in them at the time of surgery.
How long these medications last in the system and effect of
low dose detectable levels on post-surgical outcomes is not
well understood, but it has been suggested that even low dose

can have negative effects on outcomes.""’

In our study, how-
ever, rates of complications with vedolizumab were still low in
this potentially higher risk group of patients.

The main limitations of our study are its low numbers, espe-
cially in the vedolizumab group., even when combining both
UC and CD patients. In addition, because of low numbers, it
was not possible to generate purely non-biologic group (e.g,
on mesalamine or nothing) for comparison without extending
data further back, but that would then include patients not
treated in the current standard of care with biologics and
could skew the data. Limited data was available on dosing and
intervals of anti-TNF medications used before surgery as well
as levels and this was not included in the study. One of the im-
portant clinical outcomes, especially in patients with CD is a
need for stoma, either planned (as assessed by preoperative
risk) or unplanned (as decided in the operating room). Al-
though we did not see the difference in rates of stoma forma-
tion in our study, because of limitations of this data set, being
aretrospective study, it is not possible to determine what pro-
portion of diversion in CD patients were planned or unplanned.

In conclusion, preoperative use of vedolizumab does not in-
crease rates of postoperative complications and may have a
better infectious complication profile when compared to anti-
TNF medications. Further prospective studies are needed to
further evaluate effects of vedolizumab on surgery.
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