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Abstract

Background: Questions remain regarding both the safety
and efficacy of bariatric surgery in patients with inflamma-
tory bowel diseases (IBD), including the effects of bariatric
surgery on the course of disease. We report a case series from
a tertiary care IBD referral center and review the existing lit-
erature regarding the safety and efficacy of bariatric surgery
in IBD patients. Objectives: Examine the safety and efficacy
of bariatric surgery in IBD patients. Explore possible effects
of weight loss on postoperative IBD course. Method: We per-
formed a retrospective review of patients at our center un-
dergoing bariatric surgery with a concurrent IBD diagnosis,
collecting baseline characteristics, surgery type, and postop-
erative course (including IBD outcomes and weight loss).
Data from these patients were combined with available data
from the existing literature to calculate standardized means
with standard error, variance, and confidence intervals (Cl).

Results: Data from 13 patients who had undergone bariatric
surgery at our facility were combined with data from 8 other
studies to create a study population of 101 patients. Of these,
61 had Crohn’s disease, 37 ulcerative colitis, and 3 IBD-un-
specified, with a mean preoperative BMI of 44.2 (95% ClI
42.9-45.7). Following surgery, a mean excess weight loss of
68.4% was demonstrated (95% Cl, 65.7-71.2). Of the 101 pa-
tients, 22 experienced early and 20 experienced late postop-
erative complications. Postoperatively, 10 patients experi-
enced aflare of IBD, 20 remained in remission, and 7 patients
were able to discontinue immunosuppressive therapy. Con-
clusions: Based on available studies, bariatric surgery ap-
pears to be both an effective and safe option for weight loss
in patients with IBD. ©2019S. Karger AG, Basel

Introduction

The incidence and prevalence of obesity in the United
States continue to rise, with recent data from a national
survey estimating that nearly 38% of adults over age 20
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are obese and 71% of adults over age 20 are overweight or
obese [1]. In the inflammatory bowel diseases (IBD) pop-
ulation, a recent review has cited that 15-40% of IBD pa-
tients are obese and an additional 20-40% of IBD patients
are overweight [2]. The impact of obesity on the disease
course of patients with IBD is unclear, with some reports
suggesting a worsened IBD disease course for obese pa-
tients [3, 4].

Bariatric surgery is the most effective long-term ther-
apy for morbid obesity and obesity-related comorbidities.
However, the safety and efficacy of bariatric surgery in the
IBD patient population is not well understood. There is
concern that bariatric surgery may cause disease flares or
may lead to the development of fistulas or other compli-
cations in patients with IBD, particularly those with
Crohn’s disease (CD). The most recent bariatric surgery
guidelines from the Society of American Gastrointestinal
and Endoscopic Surgeons suggest that the most common
bariatric surgery methods are contraindicated in patients
with CD [5-8].

Several small studies have explored the effects of bar-
iatric surgery in the IBD patient population. These stud-
ies have suggested that bariatric surgery is safe, effica-
cious, and may even have disease-modifying effects such
asreduction in symptoms, clinical/endoscopic remission,
and reduction in need for therapeutic immunomodula-
tory agents [9-12]. The objectives of this study were to
examine safety and efficacy of bariatric surgery in patients
with IBD, as well as to explore any impact on IBD disease
course after bariatric surgery.

Materials and Methods

Patient Population

We performed a review of all patients with an existing diagnosis
of CD or ulcerative colitis (UC) who underwent bariatric surgery at
the University of North Carolina (UNC) Hospitals between January
1, 2008 and December 31, 2017. Patients were identified for inclu-
sion into the study using International Classification of Diseases 9th
and 10th Clinical Modification (ICD-9-CM and ICD-10-CM) cod-
ing (555.xx and K50.x for CD, 556.xx and K51.x for UC, full bariat-
ric surgery coding available in online suppl. Table 1; for all online
suppl. material, see www.karger.com/doi/10.1159/000496925). The
Informatics for Integrating Biology and the Bedside (i2b2) platform
through the Carolina Data Warehouse for Health was used to iden-
tify patients with these codes [13, 14].

Patients were eligible for inclusion, provided they met each
of the following criteria: (i) age >18 years, (ii) history of CD or
UG, and (iii) history of bariatric surgery performed at UNC Hos-
pitals between January 1, 2000 and December 31, 2017. Eligible
bariatric surgery procedures included sleeve gastrectomy (SG),
Roux-en-Y gastric bypass (RYGB), or laparoscopic adjustable
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gastric banding (LAGB). Patients were excluded if a diagnosis of
IBD was established after bariatric surgery or if a bariatric sur-
gery was performed in another hospital system. In addition to
the ICD-9-CM and ICD-10-CM coding, IBD diagnosis was ver-
ified by manual chart review performed by a licensed gastroen-
terologist.

Definition of Covariates

To identify potential predictors of complications, we analyzed
both demographic and clinical factors, including age, sex, preop-
erative body mass index (BMI), phenotype, prior IBD therapies,
and prior IBD-related surgeries. Additionally, outcomes were
compared with respect to the type of bariatric surgery utilized. Pa-
tient data was followed up up to 24 months postoperatively, if
available.

Systematic Review of the Literature

Following the identification of the UNC cohort, we conducted
a systematic review of the existing literature. We conducted a
search through May 1, 2018 using PubMed/MEDLINE, Web of
Science, and Scopus. We used the following search phrase: “in-
flammatory bowel disease” OR “Crohn’s disease” OR “ulcerative
colitis” OR “indeterminate colitis” OR “IBD” AND “bariatric sur-
gery” OR “Roux-en-Y” OR “gastric bypass” OR “sleeve gastrecto-
my” OR “RYGB” OR “laparoscopic adjustable gastric banding”
OR “LAGB.” Results were limited to English language articles. Re-
sults were manually reviewed for relevant case reports, case series,
or cohort studies. All primary studies which reported on IBD pa-
tients undergoing any form of bariatric surgery were included. Re-
view articles were excluded. Data from the individual studies was
combined with our current case series to yield summary data on
postoperative bariatric course, safety, and postoperative IBD
course.

Statistical Analysis

In the initial evaluation of the UNC cohort, continuous vari-
ables were summarized using means and standard deviations (SD).
Cumulative statistics were then calculated. Where applicable, data
from the UNC cohort was combined with available data from the
existing literature to calculate standardized means with standard
error, variance, and confidence intervals (CI). All analyses were
performed using SAS (version 9.4) statistical software (SAS Insti-
tute, Cary, NC, USA) and Comprehensive Meta-Analysis (version
3) (Biostat, Englewood, NJ, USA). The study was approved by the
Institutional Review Board at UNC Chapel Hill School of Medi-
cine.

Results

Case Series

In our case series, we identified 13 patients with IBD
(9 patients with CD and 4 with UC) who underwent bar-
iatric surgery at UNC Hospitals. Baseline characteristics
included mean age of 48.1 years (SD 10.6), 82% female,
and baseline BMI of 44.6 (SD 7.7). IBD phenotype data
was available for 8 of the patients (4 with CD, 4 with UC),
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as shown in Table 1. Three of the patients had a prior his-
tory of IBD-related fistulas. At the time of surgery, most
patients were not on any IBD-related medical therapy
(n=7). Of those on therapy, 3 patients with CD (thiopu-
rine n = 1, anti-TNF n = 1, anti-TNF + thiopurine n = 1)
and 1 patient with UC (thiopurine) were on immunosup-
pressive medications. Mean follow-up after bariatric sur-
gery was 52 weeks (SD 28).

Bariatric surgery procedures in our case series included
SG (n=9),RYGB (n = 3),and LAGB (n = 1). Of the 9 pa-
tients with CD, 8 (89%) underwent SG while only 1 (11%)
underwent RYGB. Of the 4 patients with UC, 1 (25%) un-
derwentSG, 2 (50%) underwent RYGB, and 1 (25%) under-
went LAGB. Average BMI at 6 months postoperatively was
34.8+6.2and at 12 months postoperativelyitwas 31.7 £ 4.8.
Postoperative complications were divided into early (<30
days from surgery date) and late (>30 days from surgery
date). Early postoperative complications (n = 5) included
stenosis (n = 1), small bowel obstruction (n = 1), and persis-
tent nausea and vomiting (n = 3). Late postoperative com-
plications included band slippage (n = 1) that ultimately led
to arevisional operation with RYGB, persistent nausea and
vomiting (n = 1), and incisional-site abscess (n = 1). Returns
to the operating room were noted in both the early (n = 1)
and late (n = 1) periods. At 3, 6, and 12 months postopera-
tively, no patients (n = 13) were noted to have a flare of their
underlying IBD, based on routine clinical follow-up. Fol-
lowing surgical intervention, 2 patients were noted to have
IBD-related medical therapy discontinued (1 aminosalicy-
late, 1 thiopurine) with the remainder (n = 11) having no
changes in their medical therapy.

Literature Review with Case Series

Review of the literature identified 8 case series or case
reports with 88 total patients, which were published be-
tween 2006 and 2018. Data from these 88 patients were
combined with the current 13-patient series to bring the
total sample size to 101 patients. Of these 101 patients, 61
had CD, 37 had UC, and 3 patients had a diagnosis of
IBD-unspecified (Table 2). Baseline characteristics for
the overall cohort include a standardized mean age of 47
years (95% CI 44.8-49.3), 79% female patients, and a
baseline BMI of 44.2 (95% CI 42.9-45.7). The average du-
ration of IBD diagnosis at the time of surgery was 11.7
years (95% CI 9.7-13.7). Phenotype data was available for
30 patients and included ileal disease in 6, ileocecal dis-
ease in 5, small bowel disease in 2, ileocolonic disease in
3, colonic disease in 5, left-sided colonic disease in 2, sig-
moiditis in 1, proctitis in 1, and pancolitis in 4 of the pa-
tients. Twenty-four patients had a history of prior IBD-
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Medicat:

None

N&V
None

42.60
25.38

50.36
28.90

44.95

SG
SG

61.54
40.91

None

None
SBR

N/A
N/A
N/A
N/A

CD
CD
CD
CD
ucC

36
45

None

5-ASA
None

No med
No med
No med
No med

N/A

N&V
None

N&V
None

34.02
31.24

N/A

RYGB
SG

60.41

SBR

69
54
41

32.54

42.75

None

None

Incisional abscess

32.75

RYGB
LAGB
RYGB

42.78

TAC w/IPAA None

TAC w/EI
None

A3E2

10
11

SBO, N&V

Band slippage

N&V, stenosis
N&V

33.93

N/A

36.84
35.17

42.51

None

A2E3

ucC

37
42

No

None

45.58

A3E3

ucC

12

5-ASA,

Thiopurine
None

No medications No

None

33.90 N/A None

SG

39.77

A3E1 None

uC

65

13

31.7 (1.5)

34.8(1.7)

44.6 (2.1)

48.1 (2.9)

Mean (SE)

EL end ileostomy; IPAA, ileo-anal pouch anastomosis; N&V, nausea and vomiting; SBO, small bowel obstruction; SBR, small bowel resection; TAC, total abdominal colectomy.
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Table 2. Comparison of essential characteristics of included studies

Year  Study Type Sample Age, years Percent CD UC IBD-U BMI
female

2018 UNC Retrospective review 13 48.1£10.6 85% 9 4 0 44.6+7.7

2017  Aelfersetal. [11] Retrospective review 45 44.1+12.1 84% 27 15 3 44.6x7.0

2016  Aminian et al. [9] Retrospective review 20 54+10.5 70% 7 13 0 50.1+£9.0

2015  Colombo et al. [10] Prospective 6 47.249.5 67% 5 1 0 40.6+3.7

2015  Keidar et al. [12] Prospective 10 39.7+11.9 90% 8 2 0 42.6+5.6

2014  Del Prado et al. [23] Retrospective review 1 N/A N/A 0 1 0 N/A

2013 Ungar et al. [5] Retrospective case-control 4 50.8+15.6 75% 4 0 0 45+5.3

2010  Moum and Jahnsen [24] Case report 1 40 100% 1 0 0 45

2006  Lascano et al. [25] Case report 1 39 0% 0 1 0 57

Total / standardized mean 101 47.1 (44.8-49.3) 78% 61 37 3 44,17 (42.9-45.7)

CD, Crohn’s disease; IBD-U, inflammatory bowel disease-unspecified; UC, ulcerative colitis; UNC, University of North Carolina.

Table 3. Bariatric Surgery-related Outcomes for Individual Studies

Study History of IBD- RYGB SG LAGB VG 6 months EWL% Early complications  Late complications
related surgery
UNC 4 small bowel resections, 1 3 9 1 0 63.5+17.9 1 stenosis, 1 SBO, 1 band slippage, 1 N&V,
TPC w/EI, 1 TAC w/EI, 3N&V 1WI
1 other
Aelfers et al. [11] 9 prior surgery 13 26 6 0 62.9+27.1 1 GE bleeding, 1 1 pyelonephritis w/PNC,
AKI on CKD, 3 2 passage complaints,
passage complaints, 1 hypokalemia, 1 N&D,
1WIL 1 1 dehydration, 1 urolithiasis
anemia, 1 N&V
Aminian et al. [9] 5TPC 8 9 3 0 58.9+21.1 5 dehydration, 1 PE, 2 PNC, 2 ventral hernia,
1WI 1 marginal ulcer
Colombo et al. [10] 2 small bowel resections 0 5 0 1 74.5+11.2 1 N&V
Keidar et al. [12] None 0 9 1 0 71.4£5.9 1 staple line leak 4 VitD deficiency
Del Prado et al. [23] N/A 0 0 1 0 N/A N/A N/A
Ungar et al. [5] 1 terminal ileocectomy and 0 4 0 0 60.3£13.7 1 staple line bleeding  N/A
hemicolectomy
Moum and Jahnsen [24] None 1 0 0 0 60 N/A N/A
Lascano et al. [25] None 1 0 0 0 80 N/A N/A
Totals / standardized mean 26 63 11 1 68.43 (65.7-71.2)

VG, vertical banded gastroplasty; CKD, chronic kidney disease; EWL, excess weight loss; GE, gastroenterostomy; IBD, inflammatory bowel disease; N&D,
nausea and diarrhea; N&V, nausea and vomiting; TPC, total proctocolectomy; PE, pulmonary embolism; PNC, pancreatitis; SBO, small bowel obstruction; UNC,

University of North Carolina; VitD, vitamin D; WI, wound infection.

related surgery that included both small and large bowel
resections (see details in Table 3). Seventy patients were
on medications in the preoperative period including 21
onthiopurines, 10 onbiologics,and 10 on steroids. Among
the 101 patients in our population, 63 underwent SG, 26
underwent RYGB, 11 underwent LAGB, and 1 patient
underwent vertical banded gastroplasty. See Figure 1 for
details on type of bariatric surgery by underlying IBD di-
agnosis.
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In terms of bariatric outcomes, the average percent ex-
cess weight loss across all patients included was 68.4%
(95% CI 65.7-71.2), at the longest available follow-up
time. In the postoperative period, early complications
were reported in 22% of patients, including 5 episodes of
dehydration, 2 wound infections, 2 staple line issues, and
1 pulmonary embolism (Table 3). Additionally, 20% of
patients experienced late complications including 3 epi-
sodes of pancreatitis, 2 ventral hernias, 1 marginal ulcer,
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Ulcerative colitis

Crohn'’s disease

Fig. 1. Type of bariatric surgery by underlying IBD diagnosis.
RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; LAGB,
laparoscopic adjustable gastric banding; IBD-U, inflammatory
bowel disease-unspecified.

and 1 episode of lap-band slippage that resulted in a re-
turn to the operating room for revision of the LAGB to a
RYGB. Despite these complications, only 4 patients re-
quired repeat operation in the 12 months following their
initial bariatric surgery.

Regarding the postoperative IBD course, patients were
generally noted to have favorable outcomes in the post-
operative period as well. Seven patients were able to de-
escalate their immunosuppressive therapy (6 discontin-
ued steroids, 1 discontinued thiopurine; additionally, 3
patients decreased thiopurine dosages >50% of baseline
dose, though the reason for the decrease in dosage was not
specified). Only 2 patients required escalation in their
IBD-related immunosuppressive therapy. Twenty pa-
tients were reported to be in clinical remission following
their surgeries. However, not all patients had a favorable
postoperative IBD course, with 10 patients noted to have
an IBD flare.

Discussion/Conclusion

With the progressive rise of obesity in the IBD popula-
tion, a better understanding of obesity-directed therapies
in the context of IBD is becoming increasingly relevant to
clinical practice. In the present analysis, we review our
single institution experience as well as the existing litera-
ture on bariatric surgery amongst patients with IBD. In
this cohort, bariatric surgery appeared to be effective at
producing weight loss and safe in terms of surgical out-
comes. Moreover, there was no clear signal for worsening
of IBD after bariatric surgery.

Bariatric Surgery Is Safe and Effective in
IBD

Color version available online

Bariatric surgery remains the most effective modality
for producing weight loss amongst patients with morbid
obesity and obesity-related complications. Bariatric sur-
gery also reverses metabolic complications of obesity, in-
cluding insulin resistance, hyperlipidemia and sleep ap-
nea, and these effects appear durable up to 10 years [15].
The currentliterature suggests approximate excess weight
loss of 50-80% for RYGB, 40-80% for SG, and 30-60%
for LAGB [15-19]. Results from our current study showed
average weight loss of 68%, which is congruent with pub-
lished estimates of postbariatric surgery weight loss in
non-IBD patients. Moreover, postoperative complica-
tions were relatively low in this cohort, with early compli-
cations in 22%, late complications in 20%, and only 4%
of patients requiring a return to the operating room due
to a complication. This is also consistent with published
estimates of bariatric surgery complications in non-IBD
patients, with a recent meta-analysis reporting a rate of
13-21% of any postoperative complication and reopera-
tion rates of 3-12% [19]. Hence, bariatric surgery in pa-
tients with IBD appears to have similar efficacy and safe-
ty profiles as bariatric surgery in the general population.

Another clinically important question is the safety of
bariatric surgery in terms of the underlying IBD, includ-
ing potential for IBD flares or fistulizing complications
after bariatric surgery. In our current study, a small pro-
portion of patients (7%) were able to discontinue steroids
or thiopurines and approximately 20% were noted to be
in clinical remission after bariatric surgery. A small subset
of patients required escalation of IBD medications (2%)
or were reported to have a flare of IBD (10%). Clinical
severity of IBD flare was not specified in these cases, but
there were no reports of fistulizing complications after
bariatric surgery. While postoperative IBD course was
not available for all patients and follow-up was relatively
short, the available data suggest that a small percentage of
patients will have an IBD flare after bariatric surgery and
a small percentage will be able to de-escalate medications
or achieve remission. As previously suggested, there re-
mains an open question whether weight loss after bariat-
ric surgery may mitigate the underlying IBD pathology
(20, 21]. However, our data cannot clearly answer this
question.

These data also raise the question of patient selection
when considering bariatric surgery. Because all the avail-
able studies are retrospective in nature, we cannot ac-
count for patient selection. It is possible that clinicians
preferentially selected patients with milder IBD severity
when referring patients for bariatric surgery. There is
some indication of this in the data, as 30% of patients were
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on no medications for IBD and only 10% were on biolog-
ics, which is considerably lower than the market share of
biologics in the US in the last 10 years [22]. Moreover,
type of surgery may be an important consideration. Most
CD patients in this cohort had SG (74%). By contrast, UC
patients were more evenly divided between RYGB (47%)
and SG (42%). While we cannot draw strong conclusions
about type of surgery, there does appear to be consider-
ably more experience with SG in patients with CD.

Taken together, the data from our review may provide
some guidance for clinicians considering bariatric sur-
gery in their patients with IBD. Given the apparently
good weight loss outcomes in this population, it would
seem reasonable to use traditional bariatric criteria when
considering IBD patients for referral to bariatric surgery
(e.g., BMI >40 or BMI 235 with weight-related comor-
bidities [6]). Since many of the patients in our dataset may
have had milder IBD phenotype, it would seem prudent
to carefully evaluate IBD disease severity prior to referral
for bariatric surgery, favoring patients with milder IBD
severity. In terms of type of surgery, there is more experi-
ence with SG for patients with CD but a more even mix
of experience with SG and RYGB for patients with UC.

The current study reports on a large cohort of patients
with IBD undergoing bariatric surgery, with information
on postoperative bariatric outcomes, surgical outcomes
and underlying IBD course. Nevertheless, there are some
important limitations. Despite using data from multiple
settings and centers, all included data is retrospective in
nature. Given that we combined data from multiple co-
horts, outcome measures were not consistently reported
across all patients. Additionally, there was missing data
for certain outcomes of interest; most notably data re-
garding postoperative IBD course was not reported for
multiple patients. Follow-up was also relatively short, on
the order of 1-2 years depending on the study, so we can-
not draw long-term conclusions about IBD complica-
tions many years or decades after bariatric surgery. Fi-
nally, in each of the included studies, the data come large-
ly from academic medical centers, which may limit the
generalizability of these results to a wider population.
However, it is also likely that patients with IBD consider-
ing bariatric surgery may be more likely to undergo these
procedures at a referral center.

In conclusion, data from our case series and review of
the literature suggest that bariatric surgery has a similar
efficacy and safety profile in patients with IBD as in the
general population. In terms of IBD disease course, a
small percentage of patients experienced an IBD flare af-
ter bariatric surgery while a small number were noted to
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be in remission or were able to stop IBD medications.
Hence, bariatric surgery appears to be a safe and effective
option for carefully selected patients with IBD.
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