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Abstract
Purpose of Review  This comprehensive review explores the increasing prevalence of obesity among inflammatory bowel 
disease (IBD) patients and investigates its impact on disease pathophysiology, response to therapy, and overall clinical out-
comes. As obesity rates rise globally, it is important to recognize the complex interplay between obesity and IBD.
Recent Findings  Contrary to the misconception that IBD patients are predominantly underweight, current evidence suggests 
that 15–40% of IBD patients have obesity. The review delves into recent epidemiological data indicating a parallel increase 
in obesity rates and IBD incidence. Moreover, it highlights the significance of visceral adiposity, over traditional measures 
such as body mass index (BMI), in disease severity, surgical outcomes, and response to therapies in patients with IBD.
Summary  This review highlights importance of addressing the growing prevalence of obesity among IBD patients. The 
intricate relationship between obesity, visceral adiposity, and IBD outcomes necessitates a shift from BMI-centric evaluations 
to more nuanced assessments such as visceral fat measurements. Understanding the impact of these parameters on response 
to therapy, especially biologics, is crucial for optimizing treatment strategies in this high-risk population. Additionally, the 
review emphasizes the bidirectional relationship between obesity and IBD, and the unmet needs to guide future research to 
elucidate these complex interactions.
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Introduction

The incidence and prevalence of both obesity and inflamma-
tory bowel disease (IBD), including Crohn’s disease (CD) 
and ulcerative colitis UC), have been rising globally [1]. It 
is estimated that by 2030, roughly 50% of the United States 
(US) population will be obese and nearly 1 in 4 people will 
have severe obesity with a body mass index (BMI) over 40 
[2]. This rising obesity epidemic is associated with poor 
health and lost productivity, absenteeism, presenteeism and 
disability; in 2014, being overweight or obese was associated 

with over 26 million cases of hypertension, 16 million cases 
of type 2 diabetes and 15 million cases of chronic back pain 
in the US, leading to an estimated 210 billion dollars per 
year of medical costs attributable to the obesity epidemic 
[3]. 

Despite the classic misconception that the majority of 
patients with IBD are underweight or undernourished, 
approximately 15–40% of IBD patients today are obese 
[1, 4, 5]. Given this rise in the prevalence of obesity among 
patients with IBD, there is significant interest in under-
standing the impact of obesity and visceral adiposity on 
the etiology and pathophysiology of IBD and the efficacy 
of current IBD therapeutics. Epidemiologically, the rising 
obesity rates have paralleled the rising incidence of IBD, 
especially in Westernized countries, suggesting that obesity 
may be associated with the development of IBD. This is 
supported by studies in other chronic inflammatory condi-
tions, demonstrating that obesity is a significant risk factor 
in their development [4, 6]. Not only does obesity have 
an impact on the epidemiology of chronic illness, recent 
studies have suggested that obesity and more specifically 
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visceral adiposity have a negative impact on IBD related 
outcomes, leading to impaired response to biologics, 
increased inflammatory burden, impaired quality of life, 
increased surgical complications and more frequent disease 
flares [7, 8]. Therefore, the aim of this review is to provide 
an up to date and comprehensive discussion on the patho-
physiology of obesity in patients with IBD and the impact 
of obesity and visceral adiposity on the disease course, 
response to biologics (including the pharmacokinetics of 
traditional therapies and novel therapeutic agents) and the 
development of IBD-related complications.

The Epidemiology and Pathophysiology 
of Obesity

While the precise incidence and prevalence of obesity in 
patients with IBD are not well documented, the rising rates 
of obesity are clear throughout the literature. To date, it is 
estimated that roughly 20–40% of IBD patients are over-
weight, 15–40% have class I obesity obese (( i.e. BMI 
30–34.9 kg/m2) and 2–3% of patients have class III obesity, 
(i.e. BMI > 40 kg/m2) [1]. In a systematic review pooling 
clinical trial data from 40 studies and over 10,000 patients 
with CD, there was a significant increase in the mean BMI 
from the early 1990s to the early 2000s [9]. Furthermore, 
while rising prevalence of obesity is very evident in the US, 
this rise in obesity among patients with IBD has been dem-
onstrated across the globe, most recently with studies from 
France and Korea [10, 11]. Unfortunately, the majority of 
these epidemiologic studies on obesity in IBD use BMI to 
define obesity; however, in patients with CD and UC, the 
presence of intraperitoneal fat (defined as visceral or mesen-
teric adiposity) may be more clinically relevant. Evaluating 
the prevalence of increased visceral fat in patients with IBD 
is an area of increasing interest. With the projected rise in 
obesity rates both in the US and internationally over the next 
5 years, it is anticipated that the number of patients with IBD 
and comorbid obesity will similarly continue to rise, high-
lighting the importance of understanding both the impact 
of obesity and the ideal treatment options in this high-risk 
population. This rise in obesity is thought to be independ-
ent of disease activity or treatment and instead parallels the 
global obesity pandemic.

Obesity is considered a state of low-grade chronic inflam-
mation [12]. Interestingly, visceral fat (VAT), which includes 
fat surrounding the small bowel in the abdominal cavity, 
has been defined in the literature as a hallmark of CD and 
is metabolically active [13]. VAT has been associated with 
adipocyte hyperplasia and increased T cell and macrophage 
infiltration [13–16]. VAT differs anatomically and metaboli-
cally from subcutaneous or non-visceral fat, and this dis-
tinction is clinically significant. In contrast to subcutaneous 

adipose tissue and total body fat, VAT is associated with 
increased risk of metabolic and inflammatory diseases [17]. 
VAT is implicated in the regulation of the innate immune 
system. Adipokines and hormones (adiponectin, leptin, 
resistin) secreted by the VAT have metabolic functions and 
with both pro-inflammatory (TNFα, IL‐6, IL‐1β, IL‐18) and 
anti-inflammatory (TGFαβ, IL‐1RA) properties [15, 18]. In 
a basic science study, preadipocytes isolated from individu-
als with CD and UC released higher levels of IL-1-beta and 
IL-17 in contrast to those from healthy subjects, which did 
not release pro-inflammatory cytokines and instead released 
IL-10, an anti-inflammatory cytokine [18].

Using cross sectional imaging, several observational 
studies have shown that patients with CD have increased 
VAT as well as higher ratios of VAT: BMI and VAT: total 
abdominal fat compared to healthy controls [19–22]. Of 
interest, such association has not been found in patients 
with UC [23]. VAT can be measured using cross sectional 
abdominal imaging, including computed tomography (CT), 
dual x-ray absorptiometry (DEXA) scan and magnetic res-
onance imaging (MRI) [24]. Novel techniques to assess 
VAT include the use of ultrasound (US) to measure the 
distance from the linea alba to the superior edge of the 
aorta and bioelectrical impedance analysis (BIA) to esti-
mate VAT. In the literature, there is significant variability 
in how VAT is measured; on cross sectional imaging, VAT 
is often measured on axial images of the lumbar verte-
bra, however, it is important to recognize that estimates 
of VAT from a single 2D slice on cross sectional imaging 
may not be indicative of total VAT due to variations of fat 
distribution among individuals [25]. While measurements 
of VAT are increasingly being done for research, these 
tools are time consuming and require special knowledge 
and software for segmentation, making this inaccessible to 
most clinicians. Therefore, surrogate markers of VAT that 
are both accurate and easy to obtain are important. Early 
studies have suggested that waist circumference as well 
as waist-to-hip ratio may be used as a surrogate marker 
of VAT in clinical practice [26]. While VAT on imaging 
and waist circumference will likely be highly associated in 
studies, it is important to recognize that waist circumfer-
ence alone is unable to differentiate subcutaneous fat from 
VAT, which in IBD may be clinically relevant. Ultimately, 
the heterogeneity in the metrics to assess VAT in the cur-
rent literature limits the generalizability of the results and 
larger, more standardized studies are needed to understand 
the ideal tool to assess VAT in patients with IBD.

In addition to VAT, the prevalence and clinical 
relevance of creeping fat is an area of great interest. 
Creeping fat refers to the mesenteric or visceral fat that 
specifically wraps around the intestinal wall and is meta-
bolically more active than other types of fat [4]. Creep-
ing fat is difficult to measure, as differentiating the VAT 



136	 Current Treatment Options in Gastroenterology (2024) 22:134–144

from the fat specifically in contact with the bowel wall 
can be challenging on cross sectional imaging. Differen-
tiating visceral fat from creeping fat is important; while 
the two occupy the visceral abdominal cavity, many 
believe that these two types of fat are, in fact, distinct, 
both in anatomical location (with creeping fat wrapping 
around the bowel wall) and in hormonal activity [27]. 
It is thought that there is a bi-directional relationship 
between the creeping fat and intestinal inflammation; 
local adipokine signaling from the fat may increase sys-
temic inflammation while translocation of bacteria and 
other cytokines from the bowel may stimulate adipocyte 
growth. In fact, creeping fat is known to be a rich source 
of pro inflammatory cytokines including TNF, IL-10 
and IL-6 among others. In addition, the creeping fat has 
plentiful Th1 cells and M2 macrophages, not only sup-
porting the production of pro-inflammatory cytokines 
but also promoting fibrosis of the affected, inflamed 
bowel [28] (Fig. 1). Unfortunately, there is limited pri-
mary data quantifying creeping fat in patients with IBD 
and correlating this with IBD related outcomes includ-
ing stricture formation, fistulization and other disease 
complications. Notable, surgeons have recognized creep-
ing fat for decades as a hallmark operative finding in 
patients with CD [29, 30].

Impact of Obesity on IBD Activity 
and Severity

Obesity has been associated with both IBD activity and dis-
ease severity in numerous studies. Of interest, early studies 
in patients with CD suggested that obesity, as measured by 
BMI, was not complications in patients with IBD. In a mul-
tivariable analysis, visceral obesity, defined as consistently 
associated with disease phenotype and perhaps was protec-
tive against some complications. For example, in a prospec-
tive, cross-sectional study with 846 prospectively enrolled 
CD patients, there was no association between BMI and dis-
ease phenotype (risk of perianal disease, stricturing disease 
or the need for surgery). Those patients with a BMI < 25 kg/
m2 had a lower risk of penetrating disease (odds ratio [OR] 
0.56, 95% confidence interval [CI] 0.31–0.99) [31]. While 
the authors concluded that obesity does not negatively 
impact the disease course in patients with CD, further stud-
ies looking beyond BMI have suggested that there is in fact 
a deleterious relationship. In a subsequent study from the 
same research group, patients with CD who had the highest 
quartile of VAT (as measured on CT) had a significantly 
higher risk of requiring surgery (OR 2.02, 95%CI 1.09–3.76, 
p 0.006) [32]. Similarly, those with greater VAT had a higher 
risk of developing penetrating disease (but not stricturing or 

Fig. 1   The bi-directional 
relationship between inflamma-
tory bowel disease (IBD) and 
visceral fat. Figure made with 
Biorender.com
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perianal disease) [32]. These two studies suggest that VAT 
is a better measure of obesity as compared to BMI when 
using this as a predictor of disease complications. This is 
supported by a subsequent retrospective study including 
patients with both CD and UC in which a higher VAT to 
subcutaneous fat (SAT) ratio (and not BMI) was indepen-
dently associated with a shorter time to flare in patients with 
IBD, particularly those with CD [8]. Several other studies 
have similarly shown an independent association of VAT 
(as measured with variable techniques/metrics) with com-
plicated disease phenotype, activity and CD-related hos-
pitalizations [22, 33, 34]. Finally, Bryant et al. found that 
VAT:SAT ratio was independently associated with strictur-
ing disease (OR, 1.70; 95% CI, 0.30 to 3.00) and fecal cal-
protectin in patients with ileocolonic CD (P = 0.003) [35]. 
Overall, while the studies evaluating an association between 
BMI with IBD outcomes are quite variable, the more recent 
studies looking at the impact of VAT (instead of BMI) sug-
gest that adiposity (in the abdominal cavity) is in fact del-
eterious for patients with IBD and represents an important 
target for weight management strategies. Furthermore, while 
traditional screenings for obesity are usually limited to cal-
culation of the BMI, surrogate metrics of VAT, such as waist 
circumference, may be more useful as a risk stratification 
tool in clinical practice.

In addition to the impact on the disease course, obese 
patients with IBD have been shown to be more likely to 
require surgery for disease control. In two different cohorts 
of CD patients VAT volume and VAT area were associated 
with up to a two-fold increase in the risk of first-time bowel 
resection [32, 36]. Similarly, CD patients who had VAT vol-
umes ≥ 3,000cm3 and a visceral to subcutaneous adipose tis-
sue ratio ≥ 0.67 were more likely to require surgery within 6 
and 12 months following the initiation of anti-TNF treatment 
[37]. These findings suggest the potential role of VAT indi-
ces in predicting need for surgery in CD patients. Additional 
studies have suggested that obesity is similarly associated 
with higher rates of disease recurrence after surgery. In a 
Chinese cohort of CD patients, both VAT total area and the 
VAT:SAT ratio were predictors of endoscopic recurrence 
within 6 months of ileocolonic resection (ICR) [38]. In addi-
tion, analysis of data from the POCER study identified that 
a ratio of VAT: height2 > 1.5 times the gender specific mean 
had higher rates of endoscopic recurrence at 18 months 
(relative risk 2.1, 95%CI 1.5–2.0, p = 0.012) [39]. This rela-
tionship has not been reproduced in all of the literature; in a 
retrospective study of 347 CD patients who underwent ICR 
over a 10 year period, body composition was assessed using 
MRI and none of the body composition metrics including 
VAT were associated with CD recurrence [40]. However, 
the ratio of VAT: total fat area approached significance 
(p = 0.059) [40]. Given the estimates that roughly 20% of 
patients with UC and approximately 80% of patients with 

CD will have surgery during their lifetime, the significant 
impact of obesity on surgical outcomes and disease recur-
rence after surgery highlights the need for successful weight 
management strategies in these high-risk patients [41].

While disease severity is often associated with uninten-
tional weight loss, malabsorption and overall, under nutri-
tion, some studies have shown that relationship is more 
complex. Studies have assessed BMI in patients with IBD 
and attempted to associate this with disease activity, severity 
and even phenotype. Patients with CD have been shown to 
have a lower BMI compared to a healthy control (age and 
sex matched). However, this does not hold true for patients 
with UC [42]. In a retrospective study of 470 patients with 
IBD (of varying disease activity), 41% were normal weight, 
9% were underweight, 33% were overweight and 17% 
were obese. Neither disease extent nor disease complica-
tions (including need for surgery or medication initiation) 
correlated with BMI [43]. Future studies are necessary to 
understand the impact of disease phenotype and severity on 
both weight and more specifically VAT. Moreover, there is 
very limited data on the changes in weight that occur with 
the natural progression of the disease course (both disease 
flares and periods of remission). In a study assessing weight 
changes after biologic initiation of 294 patients, the authors 
identified statistically significant weight gain in those treated 
with infliximab and vedolizumab for 12 months and this was 
higher in men, those with a high c-reactive protein and low 
albumin at baseline [44]. While we suspect that weight gain 
from biologic initiation is in part associated with mucosal 
healing and improved absorption, future studies are needed 
to better assess this phenomenon.

Obesity not only increases the risk of hospitalization in 
patients with IBD, but it also associated with an increased 
length of stay as well as other hospitalization complications. 
A large national inpatient database evaluated 282,005 hospi-
talizations among patients with IBD from 2016 to 2018 [45]. 
In this study, IBD patients who were obese who required 
hospitalization had significantly higher total hospitalization 
charges ($50,126 vs. $45,001, P < 0.001), increased length 
of stay (5.5 days vs. 4.9 days, P < 0.001) and increased over-
all complications as compared to the IBD patients who were 
not obese [45]. The prolonged hospitalization in this study 
was attributed to increased rates of sepsis, acute kidney fail-
ure, acute respiratory failure, and pulmonary embolism [45]. 
However, this study did not specifically investigate the prev-
alence of IBD related complications. A subsequent study 
using the Nationwide Readmissions Database similarly 
showed increased length of stay (median, 8 days vs 5 days) 
(p < 0.01), higher hospitalization related costs (median, 
$17,277 vs $11,847, Pp < 0.01) and increased likelihood of 
experiencing a thromboembolic event (14% vs 9%; p < 0.01) 
among obese individuals with IBD in contrast to those with-
out obesity. Further studies are needed to identify additional 
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IBD complications associated with obesity in order to better 
educate and guide patients going forward.

Impact of Obesity on Response to IBD 
Therapies

The impact of obesity on a patient’s response to biologics 
and other therapies is an area of current research. Monoclo-
nal antibodies and other biologics used to treat IBD have 
variable drug concentrations based on the bioavailability and 
the pharmacokinetics of each drug [46]. Studies have shown 
that the pharmacokinetics of these agents is influenced by 
hypoalbuminemia, systemic and/or luminal inflammation, 
immunogenicity, concomitant immunosuppression, and adi-
pose tissue [46]. In fact, obesity is associated with acceler-
ated drug clearance and increased systemic volume of distri-
bution, both of which lead to impaired efficacy [46]. Obesity 
is thought to impact the efficacy of these drugs regardless 
of the dosing (fixed dose vs. weight based dosing regimens) 
and this effect is most pronounced with the anti-tumor necro-
sis factor (TNF) agents. Not only are the pharmokinetics of 
the drug altered by obesity, but obese patients have a higher 
burden of systemic inflammation, making it more challeng-
ing to induce and maintain remission [47].

While the pharmokinetics of these agents suggests that 
they should be less effective in obese patients, results from 
real world data are somewhat variable. For example, using 
a pooled analysis from individual participant data in 4 Inf-
liximab (IFX) clinical trials (1207 patients), obesity (defined 
by BMI) was not associated with achieving clinical remis-
sion, clinical response or mucosal healing [48]. These results 
were consistent across IBD types and trial design (induction 
and maintenance studies) [48]. In contrast, in a retrospective 
cohort study of 124 patients with IBD treated with IFX, a 
loss of response to IFX was seen in CD patients who were 
obese (defined as BMI > 30 kg/m2), (HR: 3.03, P < 0.001), 
with a similar, although non-statistically significant, trend 
in patients with UC (HR: 9.68, P = 0.06) compared to those 
with lower BMIs [49]. The authors of this study concluded 
that increased adiposity was associated with a faster loss 
of response to IFX in patients with IBD. In contrast, in a 
similarly sized cohort study evaluating the impact of BMI on 
loss of response in patients bionaive to both IFX and adali-
mumab (ADA) demonstrated that a BMI ≥ 30 kg/m2 was 
only associated with loss of response to ADA but not IFX 
[50]. A subsequent Danish cohort of IBD patients treated 
with IFX or ADA showed no statistically significant associa-
tion between BMI and treatment failure [51]. Furthermore, 
Kurnool et al. conducted a retrospective study in UC patients 
that received weight-based (infliximab) or fixed-dose biolog-
ics (adalimumab, golimumab, vedolizumab, certolizumab 
pegol) and showed that for each 1 kg/m2 increase in BMI 

there was a 4% and 8% increased risk of treatment failure 
and surgery, respectively [52] (Table 1).

While the above studies focused on the data associating 
BMI with response to biologics, subsequent studies have 
similarly looked at the impact of VAT on biologic efficacy. 
The most recent of these studies, from Yarur et al. evalu-
ated the impact of VAT on the efficacy of 3 biologics: IFX, 
vedolizumab (VDZ) and ustekinumab (UST) [7]. In this 
study, patients with higher amounts of VAT were less likely 
to achieve corticosteroid free deep remission (p < 0.001) 
or endoscopic remission (p = 0.02) compared to those with 
less VAT [7]. While those in this study with higher VAT 
and no response to the biologic had higher serum levels of 
IL-6 and TNF-a compared to those with lower VAT and a 
good response to the biologic, interestingly, the drug phar-
macokinetics and microbiome diversity did not differ based 
on VAT [7]. Similarly, in 2 other studies, higher amount of 
VAT as measured on cross sectional imaging was indepen-
dently associated with lower IFX trough levels but not with 
secondary loss of response [37, 53]. Interestingly, in one of 
these studies, the VAT:SAT ratio was a predictor for therapy 
failure in patients treated with ADA but it was not associated 
with trough levels [53].

The majority of the data on the association between obe-
sity and impaired response to biologics comes from studies 
on anti-TNFs medications; however, this association may 
also exist with newer biologics and small molecule therapies. 
In a post hoc analysis of the IM-UNITI trial, Wong et al. 
demonstrated that rates of clinical remission did not differ 
based on BMI categories (underweight, normal, overweight 
and obese) and multivariate logistic analysis did not identify 
BMI as a significant predictor of clinical response [54]. Of 
interest, as compared to patients who were not obese, the 
UST serum level at week 44 was significantly lower in those 
patients who were obese, however, this was not clinically 
significant [54]. Similar findings were reported in a cohort 
of patients treated with UST for psoriasis [55]. Although 
there is no specific data looking at the impact of other IL23 
inhibitors recently approved for the treatment of UC and CD 
including risankizumab and mirikizumab, an early multi-
center retrospective study in 113 patients with overweight 
or obese patients with psoriasis treated with guselkumab, 
risankizumab and tildrakizumab showed that there was no 
impact of weight on therapeutic response and no increased 
safety risk in the overweight and obese cohort [56]. Further 
data is needed to understand the impact of obesity on the 
efficacy of these novel agents in patients with IBD.

To date, there is very limited data on the impact of obesity 
on small molecule therapies including janus kinase inhibi-
tors (JAKi). A post-hoc analysis of the randomized clinical 
trials assessing the efficacy of tofacitinib in the induction 
and maintenance of remission in patients with UC, showed 
no difference in remission rates or safety when patients were 
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stratified by BMI [57]. Similarly, in a systematic review 
assessing the impact of BMI on treatment response with 
biologics including JAKi for rheumatoid arthritis, psoriatic 
arthritis and axial spondylarthritis, the authors identified 5 
studies that included JAKi and concluded that while more 
data is needed specifically assessing the impact of obesity 
on the pharmacokinetics and efficacy of these medications, 
BMI does not seem to have a significant effect [58].

Together, these findings demonstrate the need for addi-
tional research to gain a deeper understanding of how obe-
sity and VAT may affect the effectiveness of treatment for 
IBD and the potential implications of different dosing regi-
mens. This is particularly important, as life-style modifica-
tion and therapeutic efforts directed to weight loss may be 
associated with improved response to therapy, particularly 
TNF-alpha antagonists.

Impact of Obesity on Surgical Outcomes 
in Patients with IBD

In the surgical community, it is well-known that obesity 
makes intra-abdominal surgery more technically difficult, 
with higher rates of post operative complications [4]. In the 
general population, higher BMIs have been associated with 
prolonged length of surgery, increased risk of wound infec-
tions and higher volumes of blood loss in the general popula-
tion [59]. Intra-abdominal surgery in patients with obesity is 
technically more challenging to perform. First, as the amount 
of subcutaneous tissue increases, it becomes more difficult 
to get adequate retraction and therefore exposure and visu-
alization may be impaired [60]. Therefore, surgery times 
are generally longer in patients who are obese as compared 
to those who are not obese [4]. In addition, it is technically 
more challenging to create a stoma in patients who are obese 
[4]. A few studies have demonstrated that obese patients 
who require a stoma have higher rates of stoma complica-
tions including retraction, parastomal hernias, prolapse and 
mucocutaneous separation [4, 61, 62]. In addition, mesen-
teric fat can lead to a foreshortened mesentery, making it 
difficult to mobilize the bowel.Patients with UC and obesity 
who require subtotal colectomy with ileoanal pouch anasto-
mosis (IPAA) are more likely to require an open procedure, 
have longer operation times, greater complications (includ-
ing anastomotic leaks, blood loss, and incisional hernia 
etc.) and longer hospital stays compared to patients with a 
normal BMI [63]. Finally, in a retrospective study looking 
at the impact of VAT in patients with UC who have under-
gone a subtotal colectomy with IPAA, an increase in VAT 
after surgery was associated with adverse pouch outcomes 
including chronic pouch inflammation, new pouch sinus, and 
pouch failure (OR 12.6, 95%CI 1.19–133.5, p = 0.035) [64]. 
Given that the creation of the ileoanal pouch and takedown Ta
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of the ileostomy (stages 2 and 3 of a traditional IPAA) are 
generally elective, many providers are encouraging patients 
to lose weight in anticipation of the procedure to improve 
outcomes [65].

Looking at the association of obesity (defined by BMI) 
with surgical complications in patients with IBD, a nation-
wide US study including more than 382,637 patients with 
IBD demonstrated that obese patients undergoing surgery 
had significantly higher rates of post operative complica-
tions including wound infection (OR 1.35, p = 0.01), pul-
monary complications (OR 1.21 p = 0.02), infections (OR 
1.16, p = 0.02), and shock (OR 1.3, p = 0.02) [66]. Con-
versely, in this study, there was no difference in the rate 
of perforations (OR 1.04, P = 0.71), venous thromboembo-
lism (OR 1.18, P = 0.40), cardiovascular complications (OR 
1.09, P = 0.52) or death (OR 0.73, P = 0.07) between those 
who were obese and non-obese [66].

In addition, there is growing evidence supporting an asso-
ciation between VAT and post-operative VAT area > 130 
cm2, was associated with longer operative time, longer 
bowel resection length and more blood loss in CD patients 
undergoing first time ICR [67]. In addition, Stidham et al. 
demonstrated that patients with CD with a high VAT:SAT 
ratio had a significantly increased risk of infectious compli-
cations after surgical resection (OR 2.01, 95%CI 1.2–3.2, 
p = 0.006), while the authors did not see a similar association 
with BMI (p = 0.193) [68]. Similarly, in a single center retro-
spective study of patients with CD undergoing elective ICR, 
patients with a high VAT:SAT ratio had increased complica-
tions including ileus, wound infections, anastomotic leaks, 
intra-abdominal abscess and hemorrage [69].

Is There a Bi‑Directional Relationship 
Between Obesity and IBD?

While it is clear that obesity and more specifically visceral 
adiposity as well as creeping fat have a significant clinical 
impact on the IBD course, some have proposed that IBD 
may similarly predispose to worsened obesity (Fig.  1). 
Although IBD is commonly associated with under nutrition 
and malabsorption, pre-clinical studies have suggested that 
systemic inflammation and the dysbiosis seen in IBD may in 
fact stimulate adipocytes [70]. Recent studies have suggested 
that the gut microbiome plays a significant role in regulat-
ing homeostasis, insulin resistance and the development of 
obesity [71]. Of interest, the obesity associated patterns of 
dysbiosis overlap with the dysbiosis seen in patients with 
IBD, suggesting this bi-directional relationship. This is sup-
ported by numerous pre-clinical studies in which transplant-
ing stool from lean, healthy donors to obese recipients has 
been shown to improve obesity and overall metabolic syn-
drome in the obese recipients [72]. While this has anecdotally 

been reported in humans who have undergone FMT, there are 
no clear studies demonstrating an improvement in BMI or 
metabolic syndrome in obese patients who receive stool from 
a lower BMI donor. Nonetheless, these pre-clinical studies 
suggest there is a signal connecting the microbiome, short 
chain fatty acid production and metabolic syndrome, necessi-
tating further studies to better elucidate this relationship [73].

Future Directions and Clinical 
Considerations for Practice

The current literature certainly highlights the deleterious 
effects of obesity and excess visceral adiposity on IBD 
related outcomes. From reduced biologic efficacy to the 
development of disease complications including strictures 
and impaired post operative outcomes after intestinal resec-
tion, the hormonally active nature of the VAT is evident in 
patients with IBD. Given this, clinicians need to identify 
patients who increased VAT early in the disease course in 
order to provide a timely and effective weight management 
strategy to reduce disease complications and improve overall 
well-being. While traditionally weight and BMI has been 
used as the standard to assess for adiposity, the associa-
tions between IBD outcomes and adiposity are significantly 
stronger when looking at VAT as compared to BMI. There-
fore, there is an unmet need to identify accurate surrogate 
markers of VAT that are technically easy to obtain in a busy 
clinical practice in order to identify patients at risk of disease 
complications. In an era when intestinal ultrasound is more 
widely utilized for luminal disease assessment, measurement 
of VAT at the same time adds less than 5 min to the exam 
and requires minimal additional training. Therefore, point of 
care bedside US may be a logistically feasible technique to 
assess for excess VAT in a busy clinical practice. Further-
more, measurements of waist circumference may also be 
valuable surrogate markers of VAT for patients with IBD.

Once the patients at risk for disease complications second-
ary to obesity are identified, effective weight management 
strategies should be put into place. This can include a com-
bination of lifestyle modifications featuring dietary modifi-
cations (i.e. hypocaloric diet, intermittent fasting, and time 
restricting eating) and increased physical activity, anti-obe-
sity medications including glucagon-like peptide-1 receptor 
agonists (GLP-1RAs), as well as endobariatric and bariatric 
surgical procedures to help reduce adipokine signaling and 
potentially improve overall clinical outcomes [74]. Finally, 
further studies to better understand the pathophysiology of 
obesity in patients with IBD are needed; for example, the 
studies on VAT and creeping fat have demonstrated that not 
all fat has the same cytokine activity or impact on clinical 
outcomes. Adipose tissue can be differentiated not only by 
location but also by type of fat; while white adipose tissue is 
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the predominant form of fat in the body and mediates energy 
hemostasis, brown adipose tissue dissipates stored energy as 
heat. Most recently, an intermediate type of fat, known as 
‘beige adipose tissue’, has been described, which occurs when 
white adipocytes undergo a ‘browning’ process [75]. While 
visceral fat is thought to be mostly white fat, the inflammatory 
properties of brown fat and/or beige fat are unclear and the 
impact of novel obesity pharmacotherapies or lifestyle modi-
fications on each type of fat is an area of great interest. Future 
studies to help identify the predominant type of fat and the 
impact of weight management strategies on the cytokine pro-
duction of the remaining fat will be crucial in furthering our 
understanding of the impact of obesity in patients with IBD.
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