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Abstract

Background and Aims: The aim of this study was to examine the risk of new-onset inflammatory
bowel disease [IBD] following bariatric surgery.

Methods: We conducted a nationwide population-based prospective cohort study of the entire
Danish population 18 to 60 years of age, alive, and residing in Denmark, from 1996 to 2018. Bariatric
surgery was included as a time-dependent variable, and Cox proportional hazards regression
models were used to estimate hazard ratios [HRs] of IBD. We used a model adjusting for age, sex,
and birth cohort and a multifactor-adjusted model additionally including educational status and
number of obesity-related comorbidities.

Results: We followed 3 917 843 individuals of whom 15 347 had a bariatric surgery, for
development of new-onset IBD. During 106 420 person-years following bariatric surgery, 100
IBD events occurred [incidence rate 0.940/1000 person-years]. During 55 553 785 person-years
without bariatric surgery, 35 294 events of IBD occurred [incidence rate 0.635/1000 person-years].
This corresponded to a multifactor-adjusted hazard ratio [HR] of 1.15 (95% confidence interval[Cl],
0.94-1.40) for IBD. Multifactor-adjusted HRs of Crohn’s disease [CD] and ulcerative colitis [UC] were
1.85 [95% CI, 1.40-2.44] and 0.81 [95% ClI, 0.61-1.08], respectively. Among women, the multifactor-
adjusted HR for CD was 2.18 [95% Cl, 1.64-2.90]. When limiting the study population to individuals
with a diagnosis of overweight/obesity, bariatric surgery remained associated with increased risk
of CD, multifactor-adjusted HR 1.59 [95% ClI, 1.18-2.13].

Conclusions: This nationwide cohort study shows that bariatric surgery is associated with increased
risk of development of new-onset CD, but not of UC.The underlying mechanisms remain elusive.
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1. Introduction

The incidence of obesity and inflammatory bowel disease [IBD] are
both increasing globally.!? Patients with IBD, including Crohn’s dis-
ease [CD] and ulcerative colitis [UC], often experience a lifelong dis-
ease course with relapsing and remitting inflammation of their gut.>*
The aetiology of IBD remains largely unknown, yet the rapidly chan-
ging epidemiology of IBD across time underscores the importance
of environmental factors in its pathogenesis.® The parallel rises in
obesity and IBD have spurred studies of the role of obesity-related
inflammation in the pathogenesis of IBD.” IBD has traditionally been
associated with weight loss and low body mass index [BMI], but
today, the prevalence of overweight and obesity among patients with
IBD is similar to that of the general population.”” We and others
have shown that obesity, a chronic pro-inflammatory state, is asso-
ciated with an increased risk of developing CD but not UC, though
this relationship has not been consistently observed.”!*!!

Bariatric surgery is currently the most effective treatment for
severe obesity and its related metabolic disorders, including type 2
diabetes and metabolic syndrome.'>"* In Denmark, the most widely
used procedures are Roux-en-Y gastric bypass and sleeve gastrec-
tomy, whereas gastric banding had previously been widely used.'
Whereas the Roux-en-Y gastric bypass is a malabsorptive and re-
strictive procedure which influences the anatomy of the gastrointes-
tinal tract, sleeve gastrectomy and banding procedures are merely
restrictive procedures.'

It has been suggested that bariatric surgery may influence the risk
of developing IBD [reviewed by Cafiete et al.']. Potential underlying
mechanisms could involve dumping of gastric contents into the small
intestine, intestinal dysbiosis, mucosal barrier dysfunction, hormonal
changes, or massive release of pro-inflammatory cytokines from fat
tissue during rapid weight loss.'® Last, obesity itself may be the real
risk factor for IBD, although the current evidence is conflicting.”!®
Development of IBD after bariatric surgery has been described in
case reports and in a matched case-control study using a national US
medical claims and pharmacy database.!* Collectively, these data
show that in contrast to the disease incidence in the general popula-
tion, the incidence of CD seems to be higher than for UC following
bariatric surgery.'® In contrast to these data, a recently published
retrospective prevalence study using another US claims database re-
ported a lower prevalence of de-novo CD and UC among patients
exposed to bariatric surgery.?

The aim of this study was to conduct a population-based pro-
spective cohort study of the risk of new-onset IBD following
bariatric surgery.

2. Materials and Methods

2.1. Study population

The study population was identified via the Danish Civil Registration
System,?” which contains information on date of birth, sex, and vital
status of all Danish citizens. We identified the entire Danish popula-
tion between 18 and 60 years of age, alive, residing in Denmark and
not immigrated to Denmark, from January 1, 1996 to December 31,
2018 [ = 3 937 461]. Individuals with IBD before January 1, 1996
or before their 18th birthday were excluded [# = 18 970].

2.2. Bariatric surgery and inflammatory

bowel disease

The exposure, bariatric surgery, was identified via the Danish
National Patient Register, which covers public and private hospital

contacts for Danish patients.”® We identified all patients who re-
ceived gastric bypass [SKS code KJDF1], gastric banding [SKS code
KJDF2], and gastric sleeve [SKS code KJDF4| during the period.
Patients having more than one contact with bariatric surgery were
excluded [7 = 648].

The outcome, IBD, was also defined based on data from the
Danish National Patient Register. The international classification
of disease [ICD]| 8th and 10th revision codes for CD [563.00-
563.09, and K50] and UC [563.19, 569.04, and K51] were used.
The diagnoses of IBD in the Danish National Patient Register have
been examined and found to be complete [94%] and valid [97%
for CD and 90% for UC] when compared with pathology register
information.”

2.3. Covariates

Covariates included age, sex, and birth cohort. Birth cohort in-
cluded three periods: 1] 1936-1958 [individuals turning 60 years
within the study period]; 2] 1959-1977 [individuals who did not
turn 60 years within the study period]; and 3] 1978-2000 [individ-
uals who were followed from their 18th birthday and who did not
turn 60 years within the study period]. Additionally, we included
educational status and the following obesity-related comorbidities:
type 2 diabetes, hypertension and/or heart disease, sleep apnoea, fe-
male infertility, and arthrosis in hip or knee. Educational status was
grouped in four categories: 1] primary school and high school; 2]
vocational education; 3] short- and medium-length further educa-
tion; and 4] long-length further education. Information on obesity-
related comorbidities was identified via the Danish National Patient
Register, the Register of Medicinal Product Statistics,® and the
National Health Insurance Service Register [Supplementary Table
1, available as Supplementary data at ECCO-JCC online]. Finally,
treatment with lipid-lowering drugs was included in a sensitivity
analysis [Supplementary Table 1].

2.4. Statistical analyses
Individuals free of IBD were followed from January 1, 1996 [if be-
tween 18 and 60 years of age] or from their 18th birthday until date
of IBD, date of their 60th birthday, date of death, date of emigra-
tion, or end of follow-up at December 31,2018, whichever event oc-
curred first. No individuals were lost during follow-up. We included
bariatric surgery status as a time-dependent variable. This means
that individuals before surgery contributed risk time in the reference
group, and after surgery allocated risk time to the exposure group.
The incidence rate of IBD was calculated as the number of IBD cases
divided by the person-time. We used Cox proportional hazards re-
gression models with age as underlying time scale to estimate hazard
ratios [HRs] of IBD. Sex and birth cohort were time fixed covariates
whereas all other covariates were included as time-dependent
covariates, updated on daily basis. The proportional hazards as-
sumption was investigated by allowing time-dependent coefficients.
For both sex and birth cohort we found these extensions statistic-
ally significant; however, including them had only a tiny impact on
the estimated results for bariatric surgery. All models included ad-
justment for age [as the underlying time scale], sex, and birth co-
hort. A second model additionally included educational status and
number of obesity-related comorbidities [0, 1, >2]. Additionally, in
a sensitivity analysis, treatment with lipid-lowering drugs was in-
cluded in the model.

All analyses were conducted for IBD and separately for CD and
UC to evaluate differential effects on the two subtypes of IBD. When
analysing the risk of CD and UC separately, patients diagnosed
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with both CD and UC on the same date were censored at this date.
Further, when analysing risk of CD, patients were censored at date
of UC and vice versa. We also stratified by sex to examine whether
the risk of IBD was different among women and men. Finally, we
did a sensitivity analysis where we limited the study population to
individuals who had a diagnosis of overweight/obesity recorded in
the Danish National Patient Register. In these analyses of risk of IBD
following bariatric surgery, individuals were followed from date of
overweight/obesity diagnosis.

2.5. Ethics approval

Data access and linkage permission was obtained from the Danish
Data Protection Agency [VD-2018-286, I-Suite no.: 6528]. Approval
from an ethics committee is not required for register studies in
Denmark.

2.6. Data availability statement

The study is based on data from the Danish nationwide registers
[https://sundhedsdatastyrelsen.dk]. The register data are protected
by the Danish Act on Processing of Personal Data and are ac-
cessed through application to and approval from the Danish Data
Protection Agency and the Danish Health Data Authority.

3. Results

We followed 3 917 843 individuals, of whom 15 347 had a
bariatric surgery, for development of new-onset IBD. Compared
with the unexposed population, patients undergoing bariatric
surgery were more likely to be women, have a shorter education,
and be affected by more obesity-related comorbidities [Table 1].
Gastric bypass was by far the most used procedure, constituting
90% of surgeries, whereas gastric banding and gastric sleeve ac-
counted for 4% and 6% of surgeries, respectively. Median age at
surgery was 41 (interquartile range [IQR]: 34-48) years [Table
1]. When comparing women and men undergoing bariatric sur-
gery, men were more likely to be affected by obesity-related
comorbidities [Supplementary Table 2, available as Supplementary
data at ECCO-JCC online].

Total follow-up time was 55 660 205 person-years with me-
dian length of follow-up of 14.8 [IQR: 7.2-23.0] years. The median
follow-up time among those who underwent bariatric surgery was
14.1 [IQR: 12.2-15.7] years before surgery and 8.0 [IQR: 4.4-9.2]
years after surgery. The incidence rate of death was 2.367/1000 un-
exposed person-years and 2.547/1000 exposed person-years. During
106 420 person-years following bariatric surgery, 100 events of IBD
occurred [incidence rate 0.940/1000 person-years]. The median time
from surgery to IBD diagnosis was 4.0 [IQR: 2.0-6.3] years, whereas
the median time from surgery to CD and UC diagnosis was 4.2
[IQR: 2.1-6.3] and 3.5 [IQR: 1.7-6.3] years, respectively. During
55 553 785 person-years without bariatric surgery, 35 294 events
of IBD occurred [incidence rate 0.635/1000 person-years]. This cor-
responded to an age-, sex-, and birth cohort-adjusted HR of IBD of
1.40 [95% CI, 1.15-1.71] and a multifactor-adjusted HR of 1.15
[95% CI, 0.94-1.40] [Figure 1].

During the unexposed person-years, the incidence rate for CD
was 0.201 events/1000 person-years, whereas the incidence rate for
UC was 0.430 events/1000 person-years. Corresponding incidence
rates among patients undergoing bariatric surgery were 0.479 and
0.451 events/1000 person-years, respectively. When analysing the
risk of CD and UC separately, we found a multifactor-adjusted HR

Table 1. Characteristics of the study population.

Characteristic No bariatric surgery Bariatric surgery
N [%]

All 3902496 [100] 15347 [100]
Women 1904683 [49] 11687 [76]
Men 1997813 [51] 3660 [24]
Birth cohort

1936-1958 1444706 [37] 1952 [13]

1959-1977 1211245 [31] 9665 [63]

1978-2000 1246545 [32] 3730 [24]
Type of bariatric surgery

Gastric bypass - 13827 [90]

Gastric banding - 583 [4]

Gastric sleeve - 937 [6]

Age median [IQR] years
Age at cohort entry 29 [18-45] 25 [18-32]
Age at cohort end 51 [33-60] 48 [41-55]
Age at surgery - 41 [34-48]
Person-years of follow-up [%]

All 55553785 106420
Education®

Primary school and high 20883079 [38] 37954 [36]
school

Vocational education 20452993 [37] 47241 [45]

Short- and medium-length 10432992 [19] 18988 [18]
further education

Long-length further edu- 3384091 [6] 1327 [1]

cation

Obesity-related comorbidities and drugs
Type 2 diabetes 1186298 [2]
Heart disease 1070614 [2]

6237415 [11] 49654 [47]

5937 (6]
321590 [1] 8250 [8]

18860 [18]
[

Hypertension
Sleep apnoea

Female infertility® 1025088 [4] 10859 [13]
Arthrosis in hip or knee 1130006 [2] 12132 [11]
Lipid-lowering drugs 1924801 [3] 15815 [15]
Number of obesity-related comorbidities
0 46691323 [84] 39957 [38]
1 7058493 [13] 37230 [35]
>2 1804969 [3] 29233 [27]

Bariatric surgery, education, and obesity-related comorbidities are included
as time-varying covariates in the statistical analyses.

IQR, interquartile range.

230,611 individuals had missing information on education.

% of person-years among women.

of CD of 1.85 [95% CI, 1.40-2.44], whereas bariatric surgery was
not associated with increased risk of UC (HR 0.81 [95% CI, 0.61-
1.08]) [Figure 1].

Among the 100 IBD events following bariatric surgery, 90 were
observed among women and 10 among men. Incidence rates of IBD
following bariatric surgery were 1.095 events/1000 person-years
among women and 0.413 events/1000 person-years among men,
corresponding to a multifactor-adjusted HR of IBD of 1.31 [95%
CI, 1.06-1.61] among women and 0.59 [95% CI, 0.32-1.09] among
men [Table 2]. When analysing risk of CD and UC separately among
women, we observed a multifactor-adjusted HR for CD of 2.18
[95% CI, 1.64-2.90] and a multifactor-adjusted HR of 0.86 [95%
CI, 0.63-1.18] for UC [Table 2]. The low number of IBD events
among men precluded separate analysis of CD and UC.
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Inflammatory bowel disease (n = 35,294)

Events per 1000 PY
bariatric surgery / no bariatric surgery

Age-, sex- and birth cohort adjusted HR (95% CI)
Multifactor-adjusted HR (95% CI)

Crohn's disease (n = 11,199)

Events per 1000 PY
bariatric surgery / no bariatric surgery

Age-, sex- and birth cohort adjusted HR (95% CI)
Multifactor-adjusted HR (95% CI)

Ulecrative colitis (n = 23,955)

Events per 1000 PY
bariatric surgery / no bariatric surgery

Age-, sex- and birth cohort adjusted HR (95% CI)
Multifactor-adjusted HR (95% CI)

0.940/0.635

1.40 (1.15-1.71)
1.15 (0.94-1.40)

0.479/0.201

2.33(1.77-3.07)
1.85 (1.40-2.44)

0.451/0.430

0.98 (0.74-1.31)
0.81 (0.61-1.08)

—o—i
o

T T T T T T 1
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
HR (95% CI)

Figure 1. Risk of inflammatory bowel disease after bariatric surgery. Multifactor-adjusted hazard ratios were adjusted for age, sex, birth cohort, education, and
number of obesity-related comorbidities. Numbers of Crohn’s disease and ulcerative colitis cases do not add up to number of inflammatory bowel disease cases,
as 240 patients recorded with both Crohn’s disease and ulcerative colitis on the same date were censored at this date and not included as a case of Crohn’s
disease/ulcerative colitis. Cl, confidence interval; HR, hazard ratio; PY, person-years.

Table 2. Risk of inflammatory bowel disease after bariatric surgery stratified by sex.

Bariatric surgery:

No bariatric surgery:

Age-, sex- and birth cohort Multifactor-adjusted

events/1000 PY events/1000 PY adjusted HR [95% CI] HR [95% CI]

Inflammatory bowel disease

‘Women 1.095 0.702 1.61[1.31-1.98] 1.31[1.06-1.61]

Men 0.413 0.572 0.72 [0.39-1.34] 0.59 [0.32-1.09]
‘Women

Crohn’s 0.596 0.233 2.84 (2.14-3.77] 2.18 [1.64-2.90]
disease

Ulcerative 0.487 0.464 1.05 [0.77-1.43] 0.86 [0.63-1.18]
colitis

Multifactor-adjusted hazard ratios were adjusted for age, sex, birth cohort, education, and number of obesity-related comorbidities.

Cl, confidence interval; HR, hazard ratio; PY, person-years.

A sensitivity analysis including treatment with lipid-lowering
drugs in the multifactor-adjusted model showed similar results as
compared with the main results: the multifactor-adjusted HRs for
IBD, CD, and UC were 1.15 [95% CI, 0.95-1.41], 1.85 [95% ClI,
1.40; 2.44],and 0.81 [95% C1 0.61; 1.08], respectively. Additionally,
we conducted a sensitivity analysis where the study population was
limited to individuals who had a diagnosis of overweight/obesity re-
corded in the Danish National Patient Register [7 = 245 882]. This
analysis of the risk of IBD following bariatric surgery showed similar
results as compared with the main results: the multifactor-adjusted
HRs for IBD, CD, and UC were 1.08 [95% CI, 0.88-1.33], 1.59
[95% CI, 1.18-2.13], and 0.80 [95% CI, 0.59-1.07], respectively
[Table 3]. Finally, we did not find evidence for differences across
calendar time as there was no statistically significant interaction

between bariatric surgery and birth cohort on risk of IBD, CD, or
UC [p for interaction 0.39, 0.99, and 0.24, respectively].

4. Discussion

In this nationwide prospective cohort study of almost 4 million indi-
viduals, of whom approximately 15 000 had a bariatric surgery, we
observed an increased risk of development of new-onset CD, but not
of UC, after bariatric surgery. Among women undergoing bariatric
surgery, the risk of CD was increased over 2-fold.

Our findings of an increased risk of CD after bariatric surgery
is in accordance with previous results from case reports'® and a
matched case-control study.” In agreement with the existing data,
our prospective cohort study shows that in contrast to the unexposed
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Table 3. Risk of inflammatory bowel disease after bariatric surgery among individuals recorded with a diagnosis of overweight/obesity.

Bariatric surgery:

No bariatric surgery:

Age-, sex- and birth cohort Multifactor-adjusted

events/1000 PY events/1000 PY adjusted HR [95% CI] HR [95% CI]
Inflammatory bowel disease 0.940 0.820 1.16 [0.94-1.42] 1.08 [0.88-1.33]
Crohn’s disease 0.479 0.296 1.66 [1.24-2.22] 1.59[1.18-2.13]
Ulcerative colitis 0.451 0.520 0.87[0.65-1.17] 0.80 [0.59-1.07]

Multifactor-adjusted hazard ratios were adjusted for age, sex, birth cohort, education, and number of obesity-related comorbidities.

Cl, confidence interval; HR, hazard ratio; PY, person-years.

population where the incidence rate of UC is approximately twice as
high as that for CD, the incidence rates of CD and UC are similar
among patients who have undergone bariatric surgery. However,
our results contrast with a recently published study reporting a
lower prevalence of de-novo UC and CD among patients exposed
to bariatric surgery.?® This previous study is very different from the
present study as it analysed prevalence of IBD after bariatric surgery
not taking duration of follow-up or confounders into account.?

A major strength of the present study is its nationwide nature
ensuring inclusion of a large and unselected population of patients
undergoing bariatric surgery. Also, we were able to adjust for sev-
eral potential confounders, including age, sex, birth cohort, educa-
tional status, and obesity-related comorbidities. The obesity-related
comorbidities [type 2 diabetes, hypertension and/or heart disease,
sleep apnoea, female infertility, and arthrosis in hip or knee] com-
prise obesity-related comorbidities stated as indications for bariatric
surgery in a national guideline from the Danish Health Authority.!
As we adjusted our analyses for these, it seems unlikely that our
results are explained by a higher prevalence of obesity-related
comorbidities among patients undergoing bariatric surgery as com-
pared with the unexposed population. In further support of this
notion, men generally had more obesity-related comorbidities than
women, whereas an increased risk of IBD was observed among
women, but not among men.

An important limitation of our study is that we did not have
information on lifestyle factors associated with development IBD,
such as body mass index [BMI] and smoking. With respect to BMI,
we and others have shown that obesity is associated with an in-
creased risk of developing CD, but not UC, though this relationship
has not been consistently observed.”!®!! Further, the relationship be-
tween BMI and CD does not seem to be linear, but rather U-shaped,
implying that both underweight and obese individuals are at in-
creased risk of CD.!**>3 To address the potential confounding by
BMI, we conducted a sensitivity analysis where the study popula-
tion was limited to individuals who had a diagnosis of overweight/
obesity recorded in the Danish National Patient Register. In accord-
ance with the main analysis, this sensitivity analysis showed higher
risk of CD after bariatric surgery, suggesting that the increased risk
of CD after bariatric surgery is not simply explained by obesity.
However, as we did not have individual-level information on BMI,
we still cannot preclude that BMI in the exposed group [bariatric
surgery] would be higher than the unexposed group. Our study
design, where we included bariatric surgery as a time-dependent
variable, may however have counteracted some of the potential con-
founding by BMI, as exposed individuals contributed unexposed
time before their surgery date. Moreover, as we did not have ac-
cess to measurements of weight loss or adipose tissue changes after
bariatric surgery, we could not address the potential link between
weight loss/adipose tissue changes following bariatric surgery and
development of CD.

The association between smoking and IBD is complicated.
Current smoking is associated with an increased risk of CD but
a lower risk of UC.%** However, former smoking increases risk of
UC.%* Therefore, it may be speculated that the observed increased
risk of CD after bariatric surgery could be explained by a higher
prevalence of smoking among patients undergoing bariatric surgery.
A Danish prospective study, including all patients [z = 71] scheduled
for laparoscopic gastric bypass or gastric sleeve during a continuous
period in 2017, examined smoking habits among the referred pa-
tients. At referral for bariatric surgery, 17% were current smokers,
35% were previous smokers, and 48% had never smoked.* These
data suggest that the prevalence of smoking is not higher among
patients referred to bariatric surgery as compared with the general
Danish population with obesity. Based on the Copenhagen General
Population Study, we have previously shown that among individuals
with BMI >30, 15% were current smokers, 45% previous smokers,
and 39% never smokers.** However, smoking habits may change
during and after a bariatric surgery. In Denmark, patients who are
referred to bariatric surgery are expected to quit smoking at least 6
weeks before surgery, be highly motivated for continuous smoking
cessation, and commit to smoking cessation minimum 3 weeks after
the surgery.’’ However, by use of cotinine urine tests, the aforemen-
tioned study showed that despite the mandatory smoking cessation,
six of 12 active smokers failed to quit smoking before surgery.*
In any case, smoking cessation, and thereby a lower prevalence of
smoking among patients having undergone bariatric surgery, would
expectedly associate with a lower risk of CD and a higher risk of UC,
which contrasts with our findings. Accordingly, it seems less likely
that differences in smoking patterns should account for the observed
increased risk of CD after bariatric surgery.

Finally, we cannot rule out that our study could be influenced
by misclassification bias. Although the diagnoses of IBD in the
Danish National Patient Register have been found to be complete
and valid,” the validity of IBD diagnoses among patients who have
undergone bariatric surgery may be different. Indeed, such patients
are at increased risk of post-surgical complications which may re-
semble complications to CD, and it may be that the CD diagnosis
recorded in the registers is not true CD, but rather a CD-like disease
due to malabsorption and bile acid dysregulation. This could result
in lower validity of the CD diagnosis in this patient group. Also,
other abdominal surgeries previous to or following bariatric surgery
could potentially influence our results.

The observational nature of the present study precludes definite
conclusions on potential causal effects. However, underlying mech-
anisms can involve dumping of gastric contents into the small in-
testine, intestinal dysbiosis, mucosal barrier dysfunction, hormonal
changes, or massive release of pro-inflammatory cytokines from fat
tissue during rapid weight loss.!® Whereas the Roux-en-Y gastric by-
pass is a malabsorptive and restrictive procedure which influences
the anatomy of the gastrointestinal tract, the sleeve gastrectomy
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and banding procedures are merely restrictive procedures.” In the
present study, gastric bypass was by far the most used procedure,
constituting 90% of the surgeries, whereas gastric banding and gas-
tric sleeve accounted for 4% and 6% of the surgeries, respectively.
Accordingly, we were not able to evaluate differential effects of
malabsorptive and restrictive procedures [gastric bypass] compared
with restrictive procedures [gastric banding and gastric sleeve]. It
thus remains unknown whether leaving the small bowel anatomy
in its native state during a purely restrictive surgery, such as the gas-
tric sleeve procedure, would minimise the risk of developing CD.
When evaluating risk of IBD among women and men separately, we
observed an increased risk of IBD among women, but not among
men. However, 76% of the patients undergoing bariatric surgery
were women, implying that our statistical power was higher among
women than among men. Also, the fact that 90% of the IBD events
occurred in women and only 10% occurred in men may reflect a
higher incidence of CD among women [in accordance with data
from population-based studies from Western countries]*” rather than
a biological sex difference for bariatric surgery.

From a clinical point of view, the increased risk of CD fol-
lowing bariatric surgery would not contraindicate bariatric sur-
gery in patients with morbid obesity, as the risks without surgery
may be higher than concerns about developing CD after surgery.
Yet the increased risk of CD after bariatric surgery is important,
as it may pave the way for future studies of the underlying mech-
anisms, hopefully improving our understanding of the aetiology of
IBD. Moreover, future studies should elucidate whether CD arising
after bariatric surgery is a specific type of CD. Hence, it would be
central to describe how patients present at time of CD diagnosis and
whether differences exist in disease location, disease extent, preva-
lence/types of extra-intestinal manifestations, and disease behaviour,
including treatment response. It is also possible that CD diagnosed
after bariatric surgery could represent the clinical onset of quiescent
disease before surgery, implying that surgery is not a trigger for dis-
ease development but for disease worsening. This may be addressed
by future studies examining the evidence for existing CD [eg, by
measurement of faecal calprotectin or by gastrointestinal endoscopy
or radiology [CT/MRI] examinations| before bariatric surgery. If
bariatric surgery is a trigger for disease worsening, it may be rele-
vant to rule out quiescent CD before bariatric surgery in patients at
high risk of CD, such as patients with familiar disposition to IBD.

In conclusion, in this observational nationwide prospective co-
hort study, bariatric surgery was associated with an increased risk
of development of new-onset CD, but not of UC. Further studies of
potential underlying mechanisms for this association will hopefully
offer additional insights into IBD pathogenesis.
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