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Abstract

Background: Vedolizumab (VDZ]) is a gut-specific a4-B7 integrin antagonist that has
demonstrated efficacy in Crohn’s disease (CD) and ulcerative colitis (UC). The safety of VDZ in
the perioperative period remains unclear. The aim of this study was to evaluate postoperative
complications and perioperative safety in VDZ-treated patients undergoing nonintestinal
operations.

Methods: A case-matched study was performed at two inflammatory bowel disease (IBD)
referral centers. Adult patients with CD and UC who underwent a nonintestinal surgical
procedure during treatment with VDZ were included. Patients who had their last VDZ infusion up
to 12 weeks before the procedure were considered exposed and were matched in a 1:1 ratio to
patients without VDZ therapy, according to type of surgical procedure, age, and sex. The primary
outcome was overall risk of early postoperative infectious complications (up to 30 days after
surgery), readmissions, reoperations, surgical site infections, and other infections. The VDZ and
control groups were subsequently compared using the Pearson y? test and Wilcoxon rank sum.
Results: We identified 34 patients treated with VDZ who underwent 36 nonintestinal surgical
procedures. These patients were matched with 36 control procedures. Postoperative
complications were not different between the VDZ-treated and control cohorts for all
outcomes analyzed: infectious complications occurred in 14% versus 8% (p = 0.45), superficial
surgical site infections 6% versus 0% (p = 0.15), reoperations 6% versus 3% (p = 0.56) and
readmissions 11% versus 6% (p = 0.37).

Conclusions: VDZ-treated patients with IBD undergoing nonintestinal procedures did not have
an increased risk of overall postoperative infections or other complications compared with
matched controls.
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Introduction

The incidence and prevalence of inflammatory
bowel diseases (IBDs), including Crohn’s disease
(CD) and ulcerative colitis (UC), seem to be
increasing over time, both in the western world as

widespread adoption of antitumor necrosis factor
(TNF) monoclonal antibodies and other biologi-
cal agents with different mechanisms of action, as
well as innovative therapeutic strategies.?>

well as in developing countries.! In parallel, the
management of patients with moderate to severe
IBD has advanced substantially over the last
decades, especially with the approval and

Vedolizumab (VDZ) is a human immunoglobulin
G anti-0437 monoclonal antibody with gut-specific
properties that blocks leucocyte trafficking from
the circulation to the bowel. The efficacy of VDZ
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in the management of both CD and UC was
proved in pivotal trials,*5 as well as in real world
experiences with the drug,® both in patients naive
to or with previous exposure to anti-TNF agents.
Furthermore, the favorable safety profile of VDZ
has been demonstrated in two different large
studies, as a gut-specific agent that tends not to
cause systemic immunosuppression.”-8

A significant portion of patients with IBD will
need surgery during the disease course, although
the rates of IBD-related surgery seem to be
decreasing in the biological era.%1° The impact of
preoperative exposure to biological agents on
postoperative surgical outcomes is controver-
sial.1l Two prospective studies have demon-
strated that anti-TNF agents can be related to
higher rates of postoperative infections after
CD-related abdominal surgery.1213 However,
this has not been confirmed in other meta-analy-
ses and cohort studies.!4-16

An early study from Mayo Clinic suggested that
there may be an increase in overall postopera-
tive infections and surgical site infections (SSIs)
after major IBD-related abdominal surgery in
VDZ-exposed patients, although this may have
been confounded by the impact of severe under-
lying disease activity.!” In a cohort of 100
patients with CD, Lightner and colleagues have
also found preoperative VDZ exposure to be a
risk factor for postoperative infections com-
pared with patients treated with anti-TNF or
conventional therapy.!® In contrast, retrospec-
tive cohorts from other jurisdictions have actu-
ally demonstrated the opposite effect, with
preoperative VDZ not increasing postoperative
complication rates.!%20 A recent meta-analysis,
with five studies and 307 patients exposed to
VDZ preoperatively, did not show an increased
risk for overall postoperative complications or
infectious complications.?! The conclusions of
these studies led to controversy regarding this
topic, as the mechanism of action and gut speci-
ficity of VDZ theoretically would not impair
systemic healing or independently increase
overall infection risks.??

To date, all studies that have analyzed the perio-
perative impact of VDZ in IBD included IBD-
related intestinal surgical procedures. Whether
systemic healing could possibly be affected is
unclear and there are insufficient data evaluating
surgical procedures not related to IBD during

VDZ therapy. Therefore, the aim of the present
study was to evaluate postoperative complications
and perioperative safety in VDZ-treated patients
submitted to nonintestinal operations.

Materials and methods

Study design and patient population

A retrospective case-matched study of patients
with IBD treated with VDZ from two tertiary
academic care centers (Mayo Clinic, Rochester,
MN, USA and University of Calgary, Canada)
was conducted. Adult (=18 years) patients
were eligible for inclusion if they had a con-
firmed diagnosis of IBD (CD or UC) by stand-
ard endoscopic, radiologic, or histopathologic
criteria; subsequently underwent a nonintesti-
nal surgical procedure between 1 January 2014
and 1 November 2017; and had a VDZ infusion
up to 12 weeks before the nonintestinal surgical
procedure. All patients were evaluated at a
minimum of two visits at their respective
institution.

Patients undergoing any intestinal surgery
(involving any segments of the small bowel,
appendix, colon, or rectum), including perianal
procedures (whether related or not to the diagno-
sis of IBD) were excluded. Patients treated with
VDZ who had only a single encounter visit at the
involved institution (for example, for a second
opinion), but were not followed after the initial
appointment, were excluded due to insufficient
data for analysis.

VDZ-treated patients were compared with a
matched control cohort of patients without IBD
who underwent a similar nonintestinal surgical
procedure over the same period of time in a 1:1
ratio. Patients from the control group were also
matched to the included patients according to age
and sex. All control patients and procedures were
randomly selected from electronic databases.

Data collection

Data were collected independently by four authors
(PGK, NM, AA, and AL) from electronic data-
bases from both institutions via chart review.
Informed consent was waived by the ethical boards
from both institutions, in accordance with require-
ments for retrospective analysis of patients
from internal databases. Patient demographics
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including age, sex, subtype of IBD (CD or UC),
disease phenotype as defined by the Montreal
Classification,??> smoking status, disease duration
from diagnosis to the surgical procedure, body mass
index (BMI) at time of surgery, laboratory param-
eters (albumin, C-reactive protein, hemoglobin and
complete blood count) within 1 month preopera-
tively, and types of surgical procedures were
collected. Medication history including biologic
exposure and perioperative immunosuppression
(corticosteroids, azathioprine, or methotrexate)
were additionally recorded.

Outcomes

The primary outcome was the 30-day postopera-
tive infectious complication rate as defined by
both medical postoperative infections (urinary
tract infections, pneumonia, positive serum blood
cultures) and surgical infectious complications
(superficial and deep space SSIs). Superficial SSI
was defined by clinical assessment, need for open-
ing a wound due to concern for infection, or pre-
scription of antibiotics for a wound infection.
Deep space SSIs were defined as an intracompar-
timental abscess. Other postoperative data
included need for unplanned hospital readmis-
sion, unplanned return to the operating room,
and 30-day postoperative mortality.

Statistical analysis

Statistical analysis was performed using JMP,
version 10.0.0 (SAS Institute Inc., Cary, NC,
USA). Baseline patient characteristics were
analyzed using standard descriptive statistics;
medians with interquartile ranges (IQRs) were
calculated for continuous data and proportions
were calculated for categorical data. Comparisons
between baseline characteristics and postopera-
tive outcomes between the VDZ-treated and control
cohorts were performed using the Pearson y? test
or Fisher exact test for categorical data and
Wilcoxon rank sum for nonparametric continu-
ous variables. A p value less than 0.05 was consid-
ered to be statistically significant.

Ethical considerations

This study was approved by the Institutional
Review Board and Human Research Ethics Board
at Mayo Clinic (reference number 17-010043)
and the University of Calgary (reference number
REB16-1779_MOD1), respectively.

Results

Patient identification

The study flow diagram is illustrated in Figure 1. A
total of 377 patients with IBD treated with VDZ
were initially considered for the study (155 from
Mayo Clinic and 222 from the University of Calgary).
Of these, 34 patients underwent nonintestinal surgi-
cal procedures during VDZ therapy and were
included in the study. These 34 patients underwent
36 nonintestinal surgical procedures (two patients
underwent two different, unrelated surgical proce-
dures each, occurring greater than 1 year apart). The
control cohort was matched to the VDZ-treated
cohort by type of surgical procedure, and then by
patients’ age and sex.

Patient characteristics

Of the 34 patients, 28 (82.4%) had a diagnosis of
CD and 6 UC (17.6%). In total, 8 of the 36
procedures (22.2%) were performed in patients
with UC and 28 in those with CD (77.8%).
Demographic characteristics of the patients are
described in detail in Table 1. Patients in the
VDZ-treated group had lower median BMI com-
pared with controls (24.0 wversus 31.4 kg/m?2,
p = 0.0003) while patients in the control group
had a higher prevalence of diabetes mellitus (14%
versus 0%, p = 0.02).

Surgical procedures

Table 2 demonstrates the types of surgical
procedures that were included in the analysis. A
myriad of different surgical procedures in differ-
ent systems were performed, from simpler opera-
tions (e.g. septoplasty or ureteric stenting) to
major surgery (e.g. liver transplant, radical
vulvectomy, mastectomy, neck dissection).

Postoperative complications

A comparison of postoperative complications
between the VDZ-treated and control groups is
summarized in Table 3. The mean period between
the last dose of VDZ and the surgical procedure
was 5.11 weeks (ranging from 1 to 8 weeks).
VDZ-treated patients had similar frequency of
complications compared with controls in overall
infectious complications (14% versus 8%,
p = 0.45), surgical infectious complications (11%
versus 3%, p = 0.16), and nonsurgical infectious
complications (6% versus 6%, p = 1.00).
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Matched same
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Figure 1. Study flowchart, patients and distribution of procedures. VDZ, vedolizumab.

Table 1. Demographic characteristics of the 34 included patients, ASA (American Society of Anesthesiologists)

scores adapted for 36 procedures.

Variable Vedolizumab Non-vedolizumab p value
Age (years), median (IQR) 51 (37-63) 55 (38-66) 0.55
Female, n (%) 26 (72) 26 (72) 1.0
Median BMI, kg/m? (IQR) 24.0(21.3-28.3) 31.4(26.3-39.3) 0.0003
Smoking, n (%)
Yes 1(3) 2 (6) 0.36
No 30 (83) 24 (67)
Former 5(14) 10 (28)
Diabetes mellitus, n (%) 0 5(14) 0.02
ASA physical status, n (%)
[ 4(11) 2 (6) 0.17
I 21 (58] 13 (38)
0l 10 (28) 15 (44)
\% 1(3) 4(12)
Missing 0 2

BMI, body mass index; IQR, interquartile range.
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Table 2. Nonintestinal surgical procedures performed.

Procedure performed

Number of cases

Details

Hernia repair 8
Hysterectomy 4
Liver transplant 4
Ureteroscopy and stone removal 3
Total knee replacement 2
Hysteroscopy 2
Hip replacement 2
Open cholecystectomy 1
C-section 1
Allogenic bone marrow transplant 1
Septoplasty 1
Mastectomy 1
Implantation of cardiac defibrillator 1
Laparotomy and muscle flap 1
Neck dissection 1
Radical vulvectomy 1
Salpingo oophorectomy 1
Thyroid lobectomy 1

3 laparoscopic, 2 umbilical, 2 Stoppa,
1 incisional

2 robotic, 1 vaginal, 1 conventional
(this is for cervical carcinoma)

3 cadaveric (for PSC]), 1 living donor
(for cholangiocarcinoma)

2 left sided and 1 right sided

For aplastic anemia. Sibling as a
donor

For invasive breast cancer

For incarcerated ventral hernia

For recurrent laringeal squamous
cell carcinoma

For squamous cell carcinoma

For ruptured ovarian cist

For goiter

C-section, cesarean section; PSC, primary sclerosing cholangitis.

Additionally, no differences were found in terms
of superficial SSI (6% versus 0%, p = 0.15), reop-
erations (6% versus 3%, p = 0.56), or readmis-
sions (11% versus 6%, p = 0.37). As seen, despite
higher absolute numbers and percentages in the
VDZ-treated patients, no statistical differences
were found. No cases of postoperative pneumo-
nia and no postoperative deaths occurred.

Two patients in the VDZ group had postoperative
urinary tract infections (one after a robotic hyster-
ectomy for endometriosis and another after left
ureteric stenting). Two cases of superficial SSI
were also observed (one after a total abdominal

hysterectomy that required drainage and packing,
and another case after a radical vulvectomy that
required drainage and systemic antibiotics). Two
cases with intra-abdominal abscesses (one after a
robotic hysterectomy and another after a Stoppa
conventional hernia repair) were treated with per-
cutaneous drainage and antibiotics. Two patients
required return to the operating room: one case for
thoracocentesis due to extensive pleural effusion
after a bone marrow transplantation, and another
case for restenting of the ureter after obstruction
and urinary tract infection. Four VDZ-treated
patients required readmission, the aforementioned
two cases of pelvic abscess (after robotic
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Table 3. Postoperative complications between the groups.

Variable vDz Non-VDZ control p value
n (%) n (%)
Overall infectious complications 5(14]) 3(8) 0.45
Surgical infectious complications 4(11) 1(3) 0.16
Nonsurgical infectious complications 2 (6) 2 (6) 1.0
Urinary tract infection 2 (6) 1(3) 0.56
Pneumonia 0 0 -
Positive blood cultures 0 1(3) 0.31
Superficial SSI 2 (6) 0 0.15
30-day return to operating room 2 (6) 1(3) 0.56
30-day unplanned hospital readmission 4(11) 2 (6) 0.37
Mortality 0 0 -

SSI, surgical site infection; VDZ, vedolizumab.

hysterectomy and postoperative Stoppa hernia
repair), the case of restenting the ureters as well as
one patient who suffered a stroke 2 weeks after
radical vulvectomy.

Discussion

The perioperative safety of VDZ in patients with
IBD undergoing intestinal surgical procedures
remains controversial, with conflicting data from
different tertiary care centers as to whether preop-
erative VDZ exposure increases the risk of postop-
erative  infectious complications in IBD
surgery.17-20:22 Data evaluating the real world
impact of VDZ in nonintestinal operations is lack-
ing. In this multicenter cohort study, we demon-
strate that 14% of patients treated with VDZ will
experience a postoperative infectious complica-
tion. However, the risk of postoperative surgical or
medical infectious complications was similar to
patients without IBD undergoing the same opera-
tion, without previous VDZ. Likewise, reopera-
tions and readmissions in patients with IBD
treated with VDZ preoperatively was not different
to control patients not exposed to VDZ. This
study provides supportive evidence that VDZ is
safe in the perioperative setting, consistent with its
purported gut-specific mechanism of action.

The initial experience from Mayo Clinic raised
warnings that VDZ could possibly be linked to an

increased risk of SSIs and postoperative infections:
Lightner and colleagues reported that 36% of the
94 patients with IBD with previous VDZ exposure
developed postoperative SSIs, and VDZ patients
experienced higher rates of overall infectious com-
plications compared with patients treated with
anti-TNF or conventional therapy (37% wversus
10% and 13% respectively, p < 0.001).17 Similar
findings were subsequently reported in patients
with UC from the same unit: among the 88 patients
with UC with previous use of VDZ, 12.5% devel-
oped SSIs versus 3.2% in those treated with anti-
TNF (p = 0.047).2* In comparison, 32 of 100
patients with CD with preoperative exposure to
VDZ developed postoperative infections (32%),
26 of whom experienced SSIs (26%), and in both
univariate and multivariate analysis, previous VDZ
exposure was a significant predictor of SSIs.!8
However, these findings may be confounded by
the increased risk of postoperative complications
associated with disease severity and patient comor-
bidity. Thus, the high observed incidence of post-
operative infections may relate to the more severe
disease profile of patients using VDZ as a rescue
therapy after failure of conventional agents or
referral bias to this tertiary care unit, rather than
due to the influence of VDZ per se.??

Interestingly, experiences from other institutions
demonstrated the opposite effect. The experience
from Leuven, Belgium, in 34 surgical patients with
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UC and previous VDZ did not find an association
between anti-integrin use and short-term
postoperative infections. Only pouch construction
at the first stage was significantly associated
with postoperative complications.2? Similarly, when
analyzing postoperative complications in 443
patients treated at the University of Chicago (64
patients with previous VDZ), a propensity-score
matched analysis did not demonstrate differences in
postoperative complications between patients previ-
ously exposed to VDZ, anti-TNF, or conventional
therapy, in CD (p = 0.40) or in UC (p = 0.35).19

More recently, a meta-analysis including 307
VDZ-exposed patients did not find VDZ as a risk
factor for postoperative complications. In a pooled
analysis, the relative risks (RRs) in VDZ-treated
patients for overall postoperative complications
[RR 1.00; 95% confidence interval (CI) 0.46—
2.15] and postoperative infectious complications
(RR 0.99; 95% CI 0.37-2.65) were not signifi-
cantly different from patients without previous
biologic exposure. The same pattern was observed
compared with patients with previous exposure to
anti-TNF agents (RR 0.92; 95% CI 0.44-1.92 for
overall postoperative complications, and RR 0.99;
95% CI 0.34-2.90 for infectious postoperative
complications).?! In addition, it is difficult to
account for disease severity and the many combi-
nations of concurrent immunosuppressive agents.
Thus, definitive conclusions regarding the
independent impact of VDZ on postoperative
complications have not been determined.??

What could be the rationale to explain a possible
increase in postoperative SSIs and overall
infections in patients with VDZ? Although VDZ
is purported to be a gut-specific agent with no or
very limited systemic action, blocking a4fB7
integrin has previously been demonstrated to also
affect systemic (nonclassical) M2 macrophages.?>
These specific cells are deeply involved in
systemic healing and tissue restitution. Impairing
these ‘repair’ macrophages with VDZ may
predispose patients to superficial SSIs, poor
wound healing, and mucocutaneous separation in
stomas. However, this purported mechanism
requires further validation with both animal
models and examination of human tissue at the
time of operation.

A dose-response relationship for VDZ levels and
risk of postoperative complications has not been
substantiated. Lopez and colleagues measured

serum levels of VDZ before surgery and analyzed
their relation to postoperative complications. In
42 patients with IBD, 30 had detectable serum
levels of VDZ. The authors found no association
between the preoperative level of VDZ and
overall postoperative morbidity (p = 0.61),
30-day readmissions (p = 0.66), or comprehen-
sive complication index (p = 0.11) after surgery.2°
Drug-level monitoring was not routinely available
in our study, although given the long half life of
VDZ, we hypothesize that most patients would
have detectable serum levels if they received VDZ
within 812 weeks of surgery. In our analysis, the
mean time from the last infusion of VDZ until
the surgical procedure was 5.11 weeks, and no
specific comparison was made between these
patients in terms of shorter versus longer time
from infusion to surgery, due to the reduced
number of complications that were found, which
could represent important bias.

Our study comprises the first cohort in the litera-
ture evaluating postoperative outcomes in VDZ-
treated patients undergoing nonintestinal surgical
procedures. Although the sample size is small,
despite higher numbers and percentages in the
VDZ group, we did not observe any statistically
significant differences in postoperative infections
and SSIs in patients with previous VDZ com-
pared with controls, who were matched on surgi-
cal procedure. This could be a consequence of a
reduced number of procedures included, and
powered studies with larger numbers of patients
are needed, with proper sample calculation.
Importantly, a specific limitation of our study was
that a minority of included procedures did require
large skin incisions (e.g. urological procedures,
nasal operations, bone marrow transplantation).
This limits the study power for detecting
superficial surgical site infections.

The impact of biologics on postoperative
complications for nonintestinal operations in patients
with IBD is poorly described. Syed and colleagues
evaluated the outcomes in patients treated
with anti-TNF agents undergoing nonintestinal
abdominal operations.?’” However, they did not
report outcomes separately from the IBD
intestinal procedures, and therefore, no conclusions
could be drawn in this specific group of
individuals. Extrapolating from rheumatology
and dermatology, there is no clear evidence
that patients on anti-TNF agents undergoing
nonintestinal operations, primarily orthopedic
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surgery or minor cosmetic procedures, are at
increased risk for postoperative complications.28:2°
For daily practice, further guidance is required to
direct therapeutic decisions and proper timing of
surgery, particularly as the proportion of patients
with CD and UC treated with VDZ increases
over time. Larger prospective studies sufficiently
powered to detect relatively rare postoperative
complications are needed to answer this practical
dilemma.

Our study has some important limitations. First,
this was a retrospective analysis, which introduce
the risk of recall bias, performed in a convenience
sample, possibly underpowered to identify slight
differences in complications. Furthermore, this
restricted our ability to evaluate postoperative
complications using a validated scoring system
such as the Clavien-Dindo classification.?°
Matching 1:1 to controls was primarily based on
surgical indication, although some minor differ-
ences in procedure type or technique remain.
Third, because we analyzed nonintestinal surger-
ies, a small proportion of patients were included
who did not require extensive skin incisions.
Despite these limitations, this cohort study is the
first study to evaluate an important clinically rele-
vant question: what is the postoperative risk associ-
ated with VDZ use in patients with IBD who
require nonintestinal non-IBD-related operations?

In summary, our study demonstrated that VDZ-
treated patients with IBD undergoing nonintesti-
nal surgical procedures did not have an increased
risk of overall postoperative infectious complica-
tions, readmission, or reoperation compared with
controls. For now, there does not appear to be a
need to undergo a washout period or delay in sur-
gical intervention related to VDZ exposure. This
may be attributed to VDZ’s gut-selective mecha-
nism, but further mechanistic research is needed.
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