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Abdominal pain is one of the most common and impactful symptoms associated with inflammatory bowel disease (IBD), including both Crohn’s 
disease and ulcerative colitis. A great deal of research has been undertaken over the past several years to improve our understanding and to 
optimize management of this issue. Unfortunately, there is still significant confusion about the underlying pathophysiology of abdominal pain in 
these conditions and the evidence underlying treatment options in this context. There is also a relative paucity of comprehensive reviews on this 
topic, including those that simultaneously evaluate pharmacological and nonpharmacological therapeutic options. In this review, our multidisci-
plinary team examines evidence for various currently available medical, surgical, and other analgesic options to manage abdominal pain in IBD.

Lay Summary 
Abdominal pain is arguably the most important and challenging symptom to manage in inflammatory bowel disease (IBD). We brought together 
experts in multiple specialties to comprehensively review and summarize the existing scientific evidence for management of this symptom in 
IBD.
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Introduction
Inflammatory bowel disease (IBD) encompasses a set of 
disorders, including Crohn’s disease (CD) and ulcerative co-
litis (UC), that are characterized by chronic relapsing inflam-
mation of the gastrointestinal tract. IBD is estimated to affect 
over 3 million individuals in the United States alone. These 
are complex disorders that are frequently difficult to manage, 
in part because of a myriad of problematic symptoms they 
are associated with. IBD incurs billions of dollars each year 
in healthcare expenditures and lost work hours.1,2 Abdominal 
pain is one of the most common and important symptoms as-
sociated with IBD. It is described by at least 70% of patients 
experiencing the initial onset or an exacerbation of the dis-
ease.3 Abdominal pain negatively impacts quality of life in 
the setting of IBD, and is a major reason patients seek out 
medical assistance and incur healthcare costs.4–6 Considering 
its outsized importance in determining patient (and caregiver) 
perception of disease, it is critical for IBD providers to develop 
a clear understanding of the causes, impacts, and manage-
ment options for abdominal pain in this setting. Additionally, 
while many important conceptual inroads have been made 

about abdominal pain in general, a variety of questions re-
main regarding the underlying pathophysiology of this 
symptom in IBD. Thus, there is a great opportunity to make 
significant strides in our understanding of this issue. In this 
review, we discuss what is known about abdominal pain in 
adult IBD based on studies specifically evaluating these par-
ticular disorders. We also review current gaps in our knowl-
edge about this topic and questions that need to be addressed 
in order to improve our ability to optimize pain management 
strategies in this setting.

Epidemiology and Impact of Abdominal Pain 
in IBD
Over 70% of IBD patients report abdominal pain at some 
point during the course of their disease.7 It is frequently 
described in both UC and CD.8,9 Some reports suggest that it 
is more commonly described in CD than UC8 but others sug-
gest that abdominal pain is experienced at comparable rates 
in these subtypes of IBD.7 Women are more likely to expe-
rience abdominal pain with IBD than men.8,9 Similar to the 
adult IBD population, abdominal pain is also common in the 
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pediatric IBD population, with over 50% of youth reporting 
abdominal pain.10,11

Abdominal pain is a major driver of cost and healthcare re-
source utilization (HRU) in digestive disease, including IBD.12 
CD and UC have both been associated with increased HRU 
compared to the general population4,5 and the associated costs 
of this care have steadily increased in recent years.6 Avoidance 
of abdominal pain has been described as one of the significant 
determinants of patient treatment preference.13 Importantly, 
the presence of abdominal pain in IBD, even in the absence 
of active disease, has also been independently associated with 
increased HRU,14 including increased risk of clinic and hos-
pital visitation, use of IBD-associated medication, and IBD-
associated surgery.15 It has also been associated with the use 
of potentially detrimental analgesic agents that can cause 
their own adverse effects,16,17 including nonsteroidal anti-in-
flammatory drugs (NSAIDs), which can directly damage the 
gastrointestinal tract, and opioids, which come with a risk 
of addiction, and can actually exacerbate gastrointestinal 
symptoms.17 Additionally, the use of other common (and 
seemingly benign) treatments for abdominal pain in IBD (eg, 
tricyclic antidepressants [TCAs]) has also been associated 
with other adverse issues, including suicidal ideation.18

While the direct medical costs of abdominal pain in IBD are 
substantial, there are also a variety of indirect costs incurred 
by this symptom, including missed employment and lost work 
hours,19 as well as reduced levels of physical activity,20 and 
increased risk of disability.21,22 Abdominal pain in IBD is also 
independently associated with significant impacts on health 
in IBD. It has been linked to weight loss and poor nutritional 
markers in IBD patients.23 Mental well-being is frequently af-
fected, including increased risk of stress, depression, and anx-
iety,23,24 as well as an increased risk of anhedonia.25 This is 
particularly relevant as chronic stress has been associated with 
disease exacerbations and poor outcomes in IBD and other 
disorders associated with visceral pain, such as irritable bowel 
syndrome (IBS).26,27 Behaviors such as catastrophizing, poor 
coping, and fear-based avoidance are also frequently present 
in IBD patients with abdominal pain.28 These debilitating 
behaviors can result in an increased perception of pain, further 
causing disability and decreased social functioning.29,30 IBD 
patients with pain are also at increased risk of using substances 
of abuse, including alcohol, tobacco, opioids, and cannabis.31,32

Considering these factors, it is perhaps unsurprising that 
multiple studies have demonstrated a detrimental impact of 
abdominal pain on patient perception of disease control and 
quality of life in IBD.9,14,17,25,33,34 In brief, when IBD patients 
are experiencing abdominal pain, even if their disease process 
otherwise appears to be under control, they have a relatively 
negative impression of their health and its management.

Causes of and Contributors to Abdominal Pain 
in IBD
There are a large number and variety of factors that stimu-
late or influence abdominal pain experience in IBD (Figure 
1). The inflammation associated with IBD is considered to 
be the primary driver of pain, as cytokines and other inflam-
matory mediators sensitize extrinsic and intrinsic primary af-
ferent neurons found in the gut.3 Some evidence suggests that 
even when patients are considered to be in remission, if they 
continue to have symptoms including abdominal pain, they 

still frequently exhibit persistent low-grade inflammation.35 
In addition to the impacts of the primary inflammatory as-
pect of IBD, other disease-related complications can cause 
pain, including gastrointestinal stenoses/strictures, abscesses, 
and fistulae. The inflammation and these complications may 
in turn lead to other problems, including infections, bacte-
rial overgrowth, and even cancer, each of which can drive 
abdominal pain as well.36–38 Furthermore, complications 
of IBD-associated surgeries, such as the development of 
adhesions and disruptions of bowel motility (through associ-
ated obstructive-type phenomena and/or small bowel bacte-
rial overgrowth), hernias, and/or nerve entrapment within the 
abdominal wall, can also lead to abdominal pain.39–43 There 
are also extraintestinal manifestations of IBD that result in 
abdominal pain, including cholelithiasis, nephrolithiasis, and 
pancreatitis.44–46

Importantly, many patients with quiescent IBD continue to 
exhibit persistent abdominal pain that cannot be explained 
by the presence of active inflammation, its anatomical 
complications, surgical complications, or other inflammatory 
or neoplastic conditions.9,24 Previous estimates suggest that 
up to 33% of individuals with UC, and more than 60% of 
individuals with CD who are in clinical remission, continue 
to experience persistent symptoms, including chronic abdom-
inal pain.9,17,24,47,48 Several other factors can play a role in this 
setting. This includes the possibility of coexistent functional 
bowel disorders, such as IBS. Functional bowel disorders 
(also known as brain–gut disorders) are exceedingly common, 
affecting one-quarter or more of the adult population.49 These 
conditions are frequently associated with abdominal pain, 
and have been reported to be at least twice as likely to occur 
in IBD patients.50 Several psychiatric conditions that influence 
patient pain experience are more frequently found in IBD than 
in the general population. For example, symptoms of anxiety, 
depression, and stress, which can heighten perception of pain, 
are very common in both CD and UC.9,24,51 Somatization and 
somatoform disorders have also been described and are im-
portant to consider as they may lead to abdominal pain per-
ception in the setting of IBD even when an injury or active 
disease does not exist.3,52

Certain medications can also increase the risk of developing 
abdominal pain in IBD. These include use of NSAIDs such as 
aspirin, ibuprofen, and naproxen. These agents are known to 
induce damage in the gastrointestinal mucosa that may mimic 
or even exacerbate the inflammatory process associated with 
CD and UC.53,54 Ironically, opioid medications also can lead 
to abdominal pain.55 In addition to experiencing an array of 
detrimental impacts on gut motility that may lead to abdom-
inal discomfort, chronic opioid users are at risk of developing 
derangements in visceral pain perception.56 This includes 
a condition known as narcotic bowel syndrome, which is 
characterized by the development of persistent or recurrent 
abdominal pain that actually worsens with increasing doses 
of opioids.55 In fact, an array of medications has previously 
been associated with abdominal pain in IBD. A more com-
plete discussion of this topic can be found in the following 
section describing pharmacological approaches to managing 
IBD-associated pain.

There is evidence that some foods may increase the chance 
of experiencing abdominal pain in IBD. These include the fer-
mentable oligosaccharides, disaccharides, monosaccharides, 
and polyols (FODMAPs), whose consumption has been 
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associated with an increased risk of IBS-like symptoms.57 
IBD patients have also demonstrated increased risk for 
demonstrating certain types of food intolerance, including for 
lactose-containing foods.58 These findings are important, in 
part, because abdominal pain alone (even in the absence of 
active disease) has been demonstrated to have a significant 
impact on dietary patterns of IBD patients.23

Another possible explanation for abdominal pain in IBD 
is that patients may have inherent or acquired differences as-
sociated with the peripheral and/or central nervous signaling 
systems responsible for abdominal pain perception. For ex-
ample, some neuroendocrine signaling systems associated 
with the gut that are capable of influencing pain experience 
have been shown to be altered in IBD, including elements 
of mucosal serotonin signaling.59,60 Other studies suggest 
that nociceptive neurons associated with the gut (ie, those 
neurons responsible for sensing noxious stimuli associated 
with pain and transmitting information back to the central 
nervous system) exhibit alterations in quiescent IBD patients 
with persistent pain, including increases in the density of 
transient receptor potential vanilloid type 1 (TRPV1), a key 
receptor involved in activation of these neurons.61 Brain im-
aging studies have also suggested that IBD (CD) patients 

with chronic abdominal pain exhibit differential expression 
of certain neurotransmitters, including glutamate and GABA, 
when compared to healthy controls and CD patients without 
pain.62,63 There is evidence that these and other signaling 
changes are associated with variation in gray matter volume 
as well.62,64 Notably, no currently available scientific literature 
has determined whether any of these changes are modifiable.

Finally, patients can manifest acute or chronic pain-inducing 
inflammatory phenomena within the abdomen that may not 
have any relationship to their IBD, including appendicitis,65,66 
diverticulitis,67 segmental colitis associated with diverticular 
disease (SCAD),68 endometriosis,69 mesenteric ischemia or 
ischemic colitis,70,71 mesenteric panniculitis,72 solitary rectal 
ulcer,73 and epiploic appendigitis.74 They can also develop be-
nign and malignant growths (that may or may not relate to 
IBD and/or the associated medical therapy), including gastro-
intestinal, ovarian, uterine, testicular, hepatic, renal, and other 
intra-abdominal tumors that can result in abdominal pain.75–77

Characterizing Abdominal Pain in IBD
Several aspects of a patient’s abdominal pain experience are 
important to consider when caring for and/or studying this 

Figure 1. Causes and contributors to abdominal pain in inflammatory bowel disease.
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phenomenon. Specifically, if a patient has abdominal pain, it 
is critical to get a clear sense of its chronicity, frequency, in-
tensity, and character as well as the associated ameliorating 
and exacerbating factors. Each of these factors provides im-
portant clues about the potential etiology. In most cases, all of 
this can be determined by performing a careful history with 
the patient.

A variety of more formalized approaches can also be taken 
to gather this information. To date, no surveys or tools have 
been validated to specifically assess abdominal pain in IBD 
patients. However, there are surveys that have been validated 
to evaluate disease severity in IBD that include measures of 
abdominal pain severity. Prominent examples include the 
Crohn’s Disease Activity Index (CDAI)78,79 and Short Colitis 
Clinical Index (SCCAI),80 each of which uses a 4-point Likert-
type scale of pain intensity. Additionally, surveys validated 
to measure quality of life, including the Inflammatory Bowel 
Disease Questionnaire (IBDQ) and Short Inflammatory Bowel 
Disease Questionnaire (SIBDQ), also measure pain intensity 
(using a 7-point Likert-type scale).81,82 Each of the pain as-
sessment tools utilized by these particular surveys is relatively 
easy to use but is limited in regard to how well the pain is 
temporally and qualitatively characterized.

There are other survey tools that have been widely utilized 
in clinical and research settings that also have significant po-
tential to be helpful in this regard. This includes the Wong–
Baker FACES Pain Rating Scale, a simple visual measure of 
current pain intensity routinely utilized to assess all modalities 
of pain, including that associated with the abdomen.83,84 The 
McGill Pain Questionnaire and the short-form McGill Pain 
Questionnaire are lengthier pain surveys frequently em-
ployed in research studies that include assessments of pain 
severity (using another visual analog scale), as well as the 
qualitative descriptors for affective and sensory aspects of 
pain.85,86

Additionally, there have been attempts to utilize more ob-
jective assessments of visceral pain in IBD and other diges-
tive disease disorders. The most common methodology relied 
upon thus far has been assessment of patient response to 
barostatic rectal distension.87 While this technique has been 
studied in the setting of IBD, it has been used relatively spar-
ingly as it is difficult to employ in the clinical setting, partic-
ularly over repeated time points.87–89 As a result, it has also 
not been specifically validated for clinical use to assess pain 
in IBD.

Investigating the Cause(s) of Abdominal Pain 
in IBD
Recognizing and understanding the source(s) of abdominal 
pain is essential to managing this symptom, particularly given 
the myriad forms of abdominal pain described by this patient 
population. As the inflammation associated with IBD has pre-
viously been shown to be the most common driver or contrib-
utor to abdominal pain,3,9,17 it is essential to get an accurate 
assessment of current and recent patient health and IBD ac-
tivity status, in addition to evaluating for the presence of con-
sequential IBD-associated complications, including strictures, 
fistulae, and abscesses. The first and most fundamental step in 
this assessment is to take a careful history.90 Provider-based 
evaluations of patient status, such as the physician global as-
sessment, provide subjective information about a patient’s 

overall status but are based on variable (sometimes poorly 
described) factors and not particularly objective in nature. 
Providers and investigators can take a more regimented ap-
proach through the use of 1 or more validated surveys, in-
cluding the CDAI and Harvey–Bradshaw Index (HBI) for 
CD,78,79 and the Truelove & Witt’s Severity Index, Clinical 
Activity Index (CAI), and SCCAI for UC.80,91

As previously demonstrated, though, history-based pa-
tient assessments frequently fail to identify individuals with 
active inflammation.92,93 Thus, it is standard practice to pair 
these approaches with objective measures of IBD activity. 
Such assessments include serological measures of inflamma-
tory activity (eg, C-reactive protein, sedimentation rate), stool 
tests (eg, fecal calprotectin), radiological imaging (eg, small 
bowel follow-through, ultrasound, computed tomography 
scan, magnetic resonance imaging), and endoscopic evalua-
tion (eg, esophagogastroduodenoscopy, colonoscopy, capsule 
enteroscopy).94–96 Direct endoscopic evaluation of the gastro-
intestinal tract with mucosal biopsy (using an ileocolonoscopy 
with or without an upper endoscopic exam) has long been the 
preferred method for diagnosing and monitoring IBD,96–98 but 
there is evidence that even these tests can miss a significant 
number of active cases, particularly when they involve deep 
small bowel CD.99 In truth, no single diagnostic approach is 
completely reliable to rule out active inflammation and so a 
multifocal testing strategy, utilizing a mixture of historical, 
serological, radiological, and endoscopic data, is still the most 
effective way to assess IBD activity.

If abdominal pain exists in the absence of identifiable IBD-
associated inflammation, as indicated above, there are a va-
riety of other potential contributors that can be explored. 
Again, a careful review of the patient’s history is imperative 
under these circumstances. Patient medication lists should 
be scrutinized to evaluate for potential offending pharma-
cological agents. A brief psychiatric assessment by the IBD 
provider should be performed, and a more formal evalua-
tion by a psychiatrist should be considered. Assessment of 
a patient’s dietary practices, particularly in the context of 
their symptomatic experience, can be used to evaluate po-
tential food-related contributors. This includes pain-inducing 
complications related to IBD, such as strictures, fistulae (both 
intra-abdominal and perianal), and abscesses. Radiologic 
and endoscopic assessments can be critical to identify each 
of these problems.

Treating Abdominal Pain in IBD
Optimizing IBD Medical Therapy
The key to effectively managing abdominal pain in IBD is 
to optimally clarify the source or sources of this symptom. 
If there is evidence for persistent disease activity, the first 
and most important step is to treat this using appropriate 
anti-inflammatory and/or immune-modifying strategies. 
It is imperative to control the associated inflammatory 
process, as even milder forms of luminal inflammation may 
be associated with abdominal pain in IBD.9,17,24 Generally 
speaking, any therapy that has the capability of positively 
influencing inflammatory activity in IBD also has the poten-
tial to positively impact abdominal pain in these conditions. 
Further discussion regarding the potential for IBD-directed 
medications to influence abdominal pain experience can be 
found below.
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Surgery and Abdominal Pain in IBD
Other IBD-associated complications (including luminal 
strictures, intra-abdominal fistulae, abscesses, and/or even 
neoplasms) may drive abdominal pain in addition to or inde-
pendent of gut-based inflammation. In such cases, it may be 
necessary to consider surgical interventions to properly ad-
dress these issues. The diagnostic approaches described above 
are critical for properly monitoring IBD patients describing 
abdominal pain for these issues and to help optimize their 
medical and surgical interventions as necessary.

While surgery can be an essential component of the 
long-term management of abdominal pain in IBD, it also 
has the potential to cause this symptom. Patients who have 
undergone abdominal surgery, particularly laparotomy, can 
develop a variety of complications that can lead to chronic 
myofascial abdominal wall pain.100–102 Patients undergoing 
abdominal procedures can also develop abdominal pain 
related to incisional and/or parastomal hernias. Chronic 
abdominal wall pain may develop as a result of neuromus-
cular aggravation within the wall of the hernia. Visceral pain 
may result from impingement or incarceration of associated 
bowel and/or protrusion of intra-abdominal contents into 
the hernia itself and, if severe and/or persistent, may require 
surgical repair to definitively resolve the symptom.100,103 
Finally, surgical patients can also develop entrapped nerves 
or neuromas within the abdominal wall at or near healed 
incisional sites that can cause chronic, severe, localized 
pain, often made worse with movement of the affected mus-
cles.104 In these cases, empiric and/or ultrasound-guided 
injections at the affected site (“trigger point”), and in the 
surrounding musculature and associated soft tissue, can be 
diagnostically and therapeutically beneficial.101,102 Regional 
nerve blocks (including rectus sheath, transabdominis plane, 
and ilioinguinal/iliohypogastric nerve blocks) have also 
demonstrated efficacy for management of chronic abdom-
inal wall pain.105 With or without surgery, patients can also 
develop abdominal wall muscle strains. These are usually 
self-limited injuries that will resolve within days or weeks.104 
For most patients, these strains can be effectively addressed 
using supportive therapy, including a combination of 
rest, heating pads, and/or core musculature strengthening 
exercises with or without physical therapy.100,104 In patients 
with persistent myofascial abdominal wall pain, though, 

injections of an anesthetic (eg, bupivacaine, lidocaine) at 
a trigger point, scar neuroma, and/or the surrounding soft 
tissue may provide temporary relief (in conjunction with the 
conservative therapies described above) and can improve 
participation in physical therapy.

Nonpharmacological Treatment Options
In the absence of IBD-associated inflammation and/or 
complications, as previously discussed, patients may still 
report acute or chronic abdominal pain. This can be de-
bilitating and may exert a devastating impact on patient 
perception of disease control and quality of life. In these 
circumstances, there are a wide variety of approaches that 
can be taken, including the use of both pharmacological and 
nonpharmacological interventions. Notably, to date, most of 
the treatment strategies that have demonstrated scientifically 
demonstrable efficacy in managing abdominal pain in IBD are 
nonpharmacological options106,107 (Figure 2). Here we review 
the current evidence for their use in IBD.

Diet
Several recent studies suggest that monitoring and modifying 
nutritional intake may be effective for addressing abdominal 
pain in IBD. While many dietary components have been as-
sociated with IBD-symptom aggravation,108 few well-defined 
nutritional approaches have been specifically studied to as-
sess their effects on abdominal pain experience in IBD. To 
date, the best-studied dietary approach in this context has 
been the use of the low-FODMAP diet. These constituents are 
presumed to promote abdominal pain through the produc-
tion of gas and diarrhea. Halmos and colleagues performed 
a randomized controlled trial (RCT) that demonstrated that 
CD patients adhering to a low-FODMAP diet for 21 days 
reported fewer gastrointestinal symptoms.109 Pedersen et al. 
also undertook an RCT that demonstrated that IBD patients 
who followed a low-FODMAP diet exhibited reduced IBS-
like symptoms compared to those that did not follow this 
approach.57 A separate “single-blind trial” of IBD patients 
undertaken in the United Kingdom demonstrated that a low-
FODMAP diet resulted in a higher proportion of individuals 
reporting adequate relief of their symptoms, including ab-
dominal discomfort.110 Zhan and colleagues performed a 

Figure 2. Study types supporting the use of selected treatments for abdominal pain in inflammatory bowel disease.
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meta-analysis, evaluating 6 studies (including the 2 RCTs 
described above and 4 other studies) investigating the im-
pact of a low-FODMAP diet and found that it was associ-
ated with reduced likelihood of abdominal pain along with 
other problematic IBD-related symptoms (such as diarrhea 
and bloating).111

Modification of dietary fiber type and content has also been 
evaluated in this context. Generally speaking, in the absence 
of known severe fibrostenotic complications, consumption 
of fiber-rich foods is usually recommended in IBD.112 Indeed, 
some investigators have found that higher fiber intake is asso-
ciated with better outcomes in CD and UC, including reduced 
abdominal pain.113,114 However, other patient-reported data 
suggest that a high-fiber diet may actually be associated with 
an increased risk of abdominal pain and other gastrointes-
tinal symptoms.108 Considering the complexity of even de-
fining the different forms of dietary fiber and their disparate 
relative impacts on human gastrointestinal physiology,115 it is 
not surprising that this topic has become an area of contro-
versy. Similarly, even when considering the related common 
recommendation of maintaining a low “residue” diet in the 
setting of significant CD-related stricturing, the existing evi-
dence for influence on pain control in this setting is actually 
very limited and controversial.116 To date, no single definition 
to clarify what constitutes dietary “residue” has been agreed 
upon.116 Thus, the utility of fiber and “residue” modification 
in this context is still up for debate.

Other diets have been studied in the context of IBD, in 
part to investigate their potential to impact IBD-related 
symptoms, including abdominal pain. However, the evidence 
for their effect on abdominal pain is relatively limited. Use 
of the Mediterranean diet (MD), which includes high in-
take of vegetables, fruits, cereals, legumes, unsaturated fat 
and reduced intake of saturated fats, meat, and sweets, has 
been associated with improvements in inflammatory markers 
in IBD in at least 1 prior study.117 However, no clear data 
specifically evaluating the impact of this diet on abdom-
inal pain are currently available. The Specific Carbohydrate 
Diet (SCD), which focuses primarily on the consumption of 
monosaccharides, solid proteins, certain vegetables, fruits, 
and nuts, has been associated with diminished gastrointes-
tinal symptom scores in at least 1 case series,118 but its im-
pact on abdominal pain has not been rigorously assessed. Of 
note, a recent trial comparing use of the MD and SCD in a 
cohort of CD patients found no significant difference in in-
flammatory or symptomatic outcomes between these diets 
in this setting.119 The so-called anti-inflammatory diet (AID), 
an approach that includes consumption of probiotics and 
prebiotics and limits intake of carbohydrates with modified 
fatty acids, has demonstrated variable efficacy in addressing 
the activity and symptoms associated with IBD.120 Thus far, 
no clear determination can be made as to the utility of this 
approach for managing abdominal pain, as some studies 
demonstrate improvement in IBD-associated symptoms in the 
context of AID, while others suggest that symptoms actually 
worsen.120 Additionally, gluten-free and Paleolithic diets have 
been studied in this context,121,122 but the findings have been 
limited, conflicting, and/or difficult to interpret thus far.

Brain and/or nerve stimulation
Techniques designed to directly influence brain activity, in-
cluding transcranial direct current stimulation (tDCS), have 

demonstrated potential for management of abdominal pain 
in a variety of conditions.123 In 1 RCT, use of tDCS for 5 days 
was associated with a significant reduction in abdominal pain 
severity in a mixed cohort of CD and UC patients.124

Limited studies investigating the impact of nerve stimu-
lation on IBD activity and abdominal pain have also been 
undertaken. For example, in a small (n = 7) pilot study, vagal 
nerve stimulation (VNS) has been evaluated in the setting of 
CD. All of the patients who underwent VNS for 6 months 
reported improvement in “perceived digestive pain” scores.125 
A case study involving a patient with refractory ulcerative 
proctitis demonstrated improvement in inflammation and 
symptoms (including abdominal pain) was reported after 3 
weeks of treatment with a sacral nerve stimulation device.126 
The small sample sizes, variable study designs, and outcome 
measurements make these findings difficult to interpret, 
however.

Psychotherapeutic & behavioral therapies
Psychotherapeutic strategies have also been utilized in this 
setting. Cognitive behavioral therapy (CBT) is a widely used 
form of psychotherapy designed to address negative thoughts 
and behaviors that can adversely impact quality of life and 
disease symptom experience. Importantly, CBT has seen 
widespread use in the context of chronic pain127 and there 
is evidence that it can help to improve abdominal pain and 
other symptoms in functional bowel disorders such as IBS.128–

130 In IBD, there is evidence that CBT may improve quality of 
life, in particular in cohorts of patients exhibiting increased 
stress131,132 and/or mood disturbances.133 To date, though, de-
spite repeated studies over the past several decades, there is no 
definitive evidence that CBT significantly influences disease 
activity or physical symptoms (including abdominal pain) in 
IBD,133,134 including in a 2-year RCT.132

Hypnotherapy has also been used to help address pain and 
other symptoms in a variety of diseases. Gut-directed hyp-
notherapy (GDH) targets posthypnotic suggestions on gas-
trointestinal health and symptom management.134,135 Previous 
studies have associated GDH with improvements in quality 
of life and reductions in gut-based inflammatory mediators in 
UC,135 and a small prospective study demonstrated that UC 
patients receiving long-term GDH were more likely to achieve 
clinical remission than those who did not receive GDH.136 
Several previous investigations have demonstrated that GDH 
may improve abdominal pain in IBS.134 However, studies spe-
cifically evaluating the impact of GDH on abdominal pain 
and/or related symptoms in IBD have not demonstrated a sig-
nificant impact of this intervention.135,137

Mindfulness-based CBT (MBCBT) is another form of 
psychotherapy designed to help manage symptoms related 
to stress and depression. Early studies suggested that “re-
laxation training” could diminish generic pain (though not 
abdomen-specific) scores in UC patients.138 Another small 
study evaluating the influence of a relaxation-based mind–
body group intervention demonstrated relative improvements 
in pain catastrophizing as a result of this intervention.139 
Other studies also suggested that use of MBCBT is associated 
with improved quality of life and reduced perceived stress, 
depressive and anxious trait scores in IBD.140,141 Additionally, 
there is evidence that use of MBCBT in coordination with 
standard medical therapies can result in relative improvement 
of inflammatory markers.142 However, a recent meta-analysis 
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investigating MBCBT in IBD demonstrated no significant ef-
fect on “physical symptoms” of IBD, including abdominal 
pain.143 Notably, to date, no studies have been undertaken to 
specifically evaluate the influence of MBCBT on abdominal 
pain in IBD.

Other behavioral modification factors, including alterna-
tive stress management programs, biofeedback, meditation, 
and optimization of sleep hygiene, have theoretical promise 
for improving symptom-related outcomes in IBD. However, 
these techniques have not yet been rigorously evaluated spe-
cifically for their utility in managing abdominal pain in this 
setting.

Exercise and physical activities
There is evidence that exercise programs (ie, planned, struc-
tured physical activity designed to improve fitness) in IBD are 
associated with a wide variety of positive outcomes, including 
measures of disease activity in IBD and reduction in severity 
or frequency of at least some symptoms (eg, fatigue), partic-
ularly in the setting of quiescent disease.144,145 How exercise 
impacts abdominal pain in this population is currently unclear, 
though, as no study has been designed to carefully evaluate 
the impact of exercise on this symptom. Studies on exercise in 
IBD that have included some assessment of abdominal pain 
have been challenging to interpret due to methodological var-
iability and/or contradictory findings. For example, a survey 
of 918 IBD patients undertaken in the United Kingdom found 
that 607 (66%) individuals engaged in some form of exer-
cise on at least a weekly basis. Of the patients that exercised, 
72% reported feeling generally better (including 12% who re-
ported improvement in 1 or more IBD-associated symptoms) 
as a result of the exercise. However, 23% of respondents re-
ported that exercise made them feel worse, including 17% 
who described worsening abdominal pain.146

The impact of yoga on abdominal pain in IBD has also 
been evaluated. Specifically, 1 prospective study of 100 IBD 
patients (40 CD, 60 UC) deemed to be in clinical remission (on 
standard medical therapy) demonstrated that individuals who 
participated in at least 1 hour of yoga daily over an 8-week 
span reported a reduced frequency of several symptoms, in-
cluding “intestinal colic pain.”147

Physical therapy has the potential to help with at least cer-
tain forms of abdominal pain in IBD, particularly in those 
associated with abdominal wall issues, such as surgery-related 
pain, muscle strains, and entrapped nerves.3,104 We are aware 
of no dedicated studies investigating this topic in IBD, how-
ever. Thus, no scientific evaluation of the impact of physical 
therapy has been undertaken yet.

Acupuncture
There is significant interest in the application of acupuncture 
for IBD patients, including as a potential analgesic.148 Several 
smaller-scale studies, utilizing variable approaches, have been 
undertaken to evaluate acupuncture in IBD. For example, a 
recent small clinical trial in CD patients performed in China 
demonstrated a significant positive impact on clinical remis-
sion rates (based upon the CDAI) in patients receiving a single 
treatment of acupuncture with moxibustion (ie, burning dried 
mugwort on parts of the body) in addition to their baseline 
IBD-related medical therapies.149 Attempts to summarize 
the totality of findings (including through meta-analyses) 

have been restricted by limitations on individual study 
quality and findings as well as consistency in methodological 
approach.150,151

Pharmacological Treatment Options
As previously detailed in 2 recent Cochrane Reviews, no 
analgesic medication has demonstrated proven efficacy 
in improving abdominal pain in IBD.106,107 As a result, no 
medications have been specifically approved to treat abdom-
inal pain in the setting of IBD in the United States. Regardless, 
there are many pharmacological agents that have been 
studied and/or have demonstrated at least some promise for 
this purpose.

Anti-inflammatory and disease modifying agents
Considering the role that inflammation appears to play in 
both acute and chronic abdominal pain experience in IBD, 
in patients with suspected active disease, it is imperative to 
control the associated inflammatory process, as even milder 
forms of luminal inflammation may be associated with ab-
dominal pain in IBD.9,17,24 An in-depth assessment of the in-
fluence that inflammation control plays in the natural history 
of IBD and patient prognosis is outside of the scope of this 
particular review. In general, however, any therapy that has 
the capability of positively influencing inflammatory activity 
in IBD also has the potential to positively impact abdominal 
pain in these conditions.

Importantly, many studies have relied upon clinical scores 
that incorporate an assessment of abdominal pain (eg, CDAI, 
HBI). In some cases, abdominal pain has been separately 
evaluated, however. For example, abdominal pain has been 
evaluated in the context of glucocorticoid therapy. One study 
evaluated 8 patients with established enteric/enterocolonic 
CD receiving 20–30 mg oral prednisolone daily for 6–9 weeks. 
Most of the patients reporting the presence of abdominal pain 
at the beginning of the study (5 of 7) described improvement 
in this symptom after receiving this treatment (based upon the 
abdominal pain assessment in the HBI).152 Notably, though, 
the mean differences in abdominal pain scores from the be-
ginning to the end of this study were not significantly dif-
ferent. In another example, abdominal pain scores (rated on 
a patient-reported scale of 0–3) were significantly improved 
in UC patients receiving 8 weeks of upadacitinib when 
compared to individuals receiving placebo.153 Abdominal 
pain scores of CD patients receiving risankizumab were better 
than those reported by CD patients receiving placebo during 
the ADVANCE and MOTIVATE trials.154

It is also important to remember that certain IBD-directed 
therapies have been identified as potential causes of ab-
dominal pain, including mesalamine,155 azathioprine,156 and 
vedolizumab (including when compared to individuals re-
ceiving placebo).157,158 Abdominal pain is also listed as a 
potential adverse effect for a variety of other IBD-directed 
therapies, including methotrexate, infliximab, adalimumab, 
certolizumab, golimumab, ustekinumab, and tofacitinib. 
Additionally, and in spite of the findings described above, 
glucocorticoids also have the potential to cause abdominal 
pain through a variety of direct and indirect mechanisms, in-
cluding by contributing to the development of gastritis, peptic 
ulcer disease, adrenocortical insufficiency, pancreatitis, and 
even bowel wall perforation.
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Analgesic medications
A wide variety of dedicated or incidentally analgesic agents 
have been used to manage abdominal pain in IBD. We sum-
marize the studies specifically evaluating their use in IBD 
below.

Acetaminophen

Acetaminophen, or paracetamol, is one of the most com-
monly prescribed and/or self-administered analgesics for 
IBD.159,160 In fact, at least 1 study (involving a Swiss IBD co-
hort) suggested that it was the most commonly used pain 
medication in IBD.161 It is frequently a “first-line” analgesic, 
usually targeted to manage mild to moderate abdominal 
(or other) sources of pain, and previous clinical trials have 
suggested that acetaminophen is relatively safe in this set-
ting.54 However, at least 1 meta-analysis demonstrated that 
acetaminophen use is associated with an increased risk of 
flare in CD.162 Further study is warranted to more carefully 
examine this relationship.

Nonsteroidal anti-inflammatory drugs

NSAIDs (including over-the-counter aspirin, ibuprofen, na-
proxen, and other prescription-strength varieties) are fre-
quently used in the setting of IBD for extraintestinal and 
other sources of pain.54 However, as previously indicated, 
these medications have been associated with a variety of det-
rimental impacts to the gastrointestinal tract, including in-
flammation, ulceration, and bleeding and, as a result, IBD 
patients may actually experience abdominal pain when taking 
NSAID mediation.53,54 There is also evidence to suggest that 
NSAID use puts IBD patients at increased risk of developing 
flares of their disease.53,54,163 Of note, this effect is disputed by 
the findings of at least 1 systemic review and meta-analysis.162 
This may have been, in part, due to the finding that selec-
tive COX-1 and COX-2 inhibitors have not been explicitly 
linked to IBD exacerbations.54,164 As a result, IBD providers 
and societal guidelines usually recommend avoiding the use 
of nonselective NSAIDs in this population, particularly on a 
chronic basis.96,165

Opioids

Opioid analgesics (including codeine, tramadol, hydrocodone, 
oxycodone, morphine, hydromorphone, and fentanyl) are 
used frequently in both the outpatient and inpatient set-
ting to manage pain in IBD.161,166 Interestingly, studies 
directly evaluating the impact of opioids on pain, and ab-
dominal pain in particular, have demonstrated no evidence 
that they help with this symptom.17,167 Additionally, these 
medications have been closely associated with a wide va-
riety of adverse issues, including psychological and phys-
ical dependence, several gastrointestinal complications such 
as constipation, nausea, vomiting, and narcotic bowel syn-
drome.55,56 In IBD, they have also been specifically associated 
with other serious complications, including an increased risk 
of infections, worsening disease activity, poorer quality of 
life, and death.168,169 Considering these factors, opioid admin-
istration (particularly in nonoperative settings) is frequently 
contraindicated as a treatment for abdominal pain in the set-
ting of IBD.165,170 If opioid administration is considered for 
management of chronic abdominal pain in this context, it 
is important to work with a pain specialist and/or the pri-
mary care provider/team to choose the safest option available, 

delineate clear guidelines and limitations for their use, and 
to optimize monitoring for abuse, adverse effects, and effi-
cacy.171 Use of a multidisciplinary approach is particularly 
important in the setting of opioid dependence and/or opioid 
use disorders.172 If patients using opioid medications require 
de-escalation or discontinuation of these agents, providers 
should utilize established weaning protocols in order to min-
imize adverse symptoms and complications associated with 
opioid withdrawal.173

Antispasmodics

 These are a heterogeneous group of medications that impart 
effects through a variety of different mechanisms, including 
cholinergic receptor (eg, dicyclomine, hyoscyamine) and cal-
cium channel inhibition (eg, alverine, otilinium, pinaverium). 
In part due to anecdotal reports of improved IBD-associated 
pain experience with their administration,174 antispasmodics 
have been used to target presumed gastrointestinal spasms 
or “hyperactive” motility. Several antispasmodics (including 
those listed above) have also demonstrated efficacy in 
improving abdominal pain scores of patients with brain–gut 
disorders, including IBS and functional dyspepsia.175 This is 
relevant to the care of IBD patients due to the array of poten-
tial contributors to altered gut motility in these conditions, 
including chronic inflammation, luminal narrowing, and 
even excess gas production. As these conditions are relatively 
common, including in patients with IBD, there are frequent 
opportunities to employ them to assist with abdominal pain 
management in this setting. However, no studies to date have 
demonstrated a specific benefit to abdominal pain experience 
in IBD. Importantly, these agents are also associated with 
problematic adverse effects including dry mouth, urine reten-
tion, blurred vision, tachycardia, and drowsiness.176

Anticonvulsants

 Anticonvulsant (or antiepileptic) medications, including 
gabapentin and pregabalin, have been studied as poten-
tial visceral analgesics as well. These are a diverse group of 
medications (also known as gabapentinoids) with varied 
mechanisms of action, including antagonism and/or mod-
ification in expression of voltage-gated calcium channels 
(VGCCs) and voltage-gated sodium channels (VGSCs).177 As 
with antispasmodics, they have demonstrated utility in man-
aging abdominal pain in the setting of brain–gut disorders 
such as IBS. Pregabalin has been shown to increase the mean 
threshold for noxious sensation related to barostatic rectal 
distension in IBS patients and, in a randomized double-
blinded placebo-controlled trial, has been demonstrated 
to improve abdominal pain scores in IBS patients.178,179 No 
studies to date have been undertaken to evaluate the analgesic 
efficacy of these agents specifically in IBD.

Antidepressants

There are numerous classes of antidepressant and anxiolytic 
medications that work through myriad mechanisms of action, 
including the selective serotonin reuptake inhibitors (SSRIs) 
(examples including fluoxetine, paroxetine, citalopram, 
escitalopram, sertraline), serotonin and norepinephrine re-
uptake inhibitors (SNRIs) (examples including venlafaxine, 
desvenlafaxine, duloxetine), and the TCAs (eg, amitripty-
line, nortriptyline, desipramine, imipramine). There has been 
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substantial interest in the potential of antidepressants as vis-
ceral analgesics for IBD. This is in part due to the demonstra-
tion in previous studies that TCAs improve abdominal pain in 
IBS.130,180 One small prospective study of patients diagnosed 
with IBD and IBS receiving any TCA found that a general 
symptom profile improved over time (though not necessarily 
abdominal pain).181 However, none of these agents have yet 
been studied directly to specifically assess their impact on 
abdominal pain control in IBD patients. Nonetheless, recent 
expert guidelines have suggested that practitioners should 
consider use of antidepressants in IBD patients experiencing 
“functional” abdominal pain.170

Antidepressants have also been studied as adjunctive 
therapies to help manage the inflammation associated with 
IBD itself, and the results have been mixed. A large population-
based study conducted in Canada demonstrated that the 
development of incident depression was associated with a 
higher risk of both CD and UC, but this risk was reduced by 
use of SSRIs and TCAs in CD and SSRIs, SNRIs, serotonin 
modulators, and mirtazapine in UC.182 A separate population-
based study performed in Denmark also demonstrated that 
IBD patients using antidepressants were less likely to exhibit 
disease activity, and this association was particularly strong 
for new antidepressant users.183 Case studies have described 
CD patients who went into disease remission after initiation of 
bupropion (a purported norepinephrine and dopamine reup-
take inhibitor).184 In a small RCT involving 44 “IBD” patients 
on mesalazine, patients receiving concomitant duloxetine 
exhibited significantly better improvements in quality of life 
and severity of physical symptoms.185 However, in another 
RCT involving 26 CD patients in clinical remission, the SSRI 
fluoxetine was not superior to placebo in maintaining remis-
sion nor in its impact on quality of life.186 Additionally, in 
1 recent population-based retrospective study, continuous 
use of SSRIs or TCAs was found to be associated with an 
increased risk of chronic corticosteroid use in IBD.187

Cannabis and cannabis derivatives

 As we have reviewed elsewhere,188 cannabis and its derivatives 
impart their effects through interactions with endocannabinoid 
[cannabinoid receptor type 1 (CB1R) and cannabinoid re-
ceptor type 2 (CB2R)] and nonendocannabinoid (eg, TRPV1, 
PPAR-alpha, PPAR-gamma) receptors found throughout the 
body. These agents have been implicated as safer analgesic 
options for many different conditions, though there is still a 
relative paucity of information about their efficacy and safety 
in this context.188 Notably, significant concern has been raised 
regarding the potential impact they have on brain develop-
ment and function, including in young adults.189,190 This is also 
relevant because cannabis and cannabinoid use is common in 
IBD and is frequently used by patients for abdominal pain re-
lief.191–194 Use of cannabis and its derivatives has been associ-
ated with improved abdominal pain experience (including in 
placebo-controlled studies) and reduction in the use of other 
analgesics (including opioids) in IBD.195–199

There has been long-standing interest in the anti-inflam-
matory potential of cannabis in IBD. An RCT trial evaluating 
low-dose cannabidiol in CD demonstrated no significant im-
pact on disease activity.200 A follow-up RCT in mild to mod-
erate UC using a higher dose of cannabidiol oil demonstrated 
symptomatic improvement in the treatment group (including 
reduction of abdominal pain).201 However, there was still 

no significant effect on inflammatory activity (and, notably, 
fewer patients were able to tolerate the increased dose). 
Perhaps most strikingly, in a phase 2 clinical trial, CD patients 
receiving the selective CB2 agonist olorinab demonstrated sig-
nificant improvement in abdominal pain scores compared to 
control subjects.106,202

Antibiotics

This class of medications have demonstrated potential ef-
ficacy to address inflammation related to CD as well as in 
treating common complications associated with IBD, in-
cluding infections and abscesses.203 As described previously, 
each of these phenomena may be associated with abdominal 
pain in IBD and so successful treatment of these issues may 
result in significant improvement in this symptom.

Analgesic agents currently used to manage visceral 
hypersensitivity disorders

 Several other medications have potential for analgesic ef-
fect in IBD, particularly in the setting of a concomitant vis-
ceral hypersensitivity disorder, such as IBS. These agents have 
not been studied rigorously in the context of IBD, though. 
Opioid receptor agents—Eluxadoline is a mu- and kappa-
opioid receptor agonist and delta-opioid receptor antago-
nist that has demonstrated efficacy in managing bowel habit 
changes and abdominal pain in diarrhea-predominant IBS.204 
Serotonin receptor modulators—Several serotonin receptor 
modulating agents also have the potential to help, though 
they have not been rigorously studied specifically in human 
forms of IBD. These include alosetron, a selective serotonin 
receptor 3 (5-HT3R) antagonist that has previously been 
approved for the treatment of IBS-D (though carries a black 
box warning of ischemic colitis).205,206 Tegaserod, a selective 
serotonin receptor 4 (5-HT4R) agonist, has demonstrated ef-
ficacy in improving symptoms in IBS-C, including abdominal 
pain (though it had been temporarily withdrawn from the 
US market out of concern for potential adverse cardiovas-
cular effects).207 Though constipation is less common in IBD 
populations, there is still analgesic potential in this setting. 
Guanylate cyclase agonists—Linaclotide (a guanylate cyclase 
C (GC-C) agonist) has demonstrated the capability of reducing 
abdominal pain in IBS-C patients, potentially through direct 
interaction with visceral nociceptors to reduce transmission 
of signals that can be interpreted as pain.208 Plecanatide is 
another GC-C agonist that is approved to treat both IBS-C 
and chronic idiopathic constipation,209 and that has also 
demonstrated efficacy in improving abdominal pain in these 
conditions.210 Calcium channel antagonists—Lubiprostone 
(a stimulator of type 2 chloride channels in gut epithelia) 
has also been shown to specifically improve abdominal pain 
in IBS-C patients.211 Of note, peppermint oil (which includes 
several potential active constituents including L-menthol, 
which is purported to block calcium channels in smooth 
muscle212) has also demonstrated an ability to significantly 
improve IBS-associated symptoms and abdominal pain in 
particular,212 and has been used to manage abdominal pain 
in IBD patients,213 though no controlled studies in this popu-
lation have been undertaken to evaluate this therapy thus far. 
Sodium–hydrogen exchange inhibitor—Tenapanor inhibits 
the sodium–hydrogen exchanger 3 (NHE3) antiporter in 
gastrointestinal epithelium. It has also been demonstrated to 
significantly improve abdominal pain in IBS-C patients.214 As 
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with the preceding agents, tenapanor has not been specifi-
cally studied in the context of IBD.

Management Strategies in the Clinic
While we have learned a great deal about abdominal pain in 
IBD thus far, there are still many holes in our understanding 
and challenges we face in regard to truly optimizing our man-
agement of this symptom. Considering this, it is essential for 
IBD providers to recognize our current limitations in knowl-
edge and management of abdominal pain in this setting, in 
order to provide the safest and most effective strategies. In 
addition to the appropriately targeted use of the agents and 
technologies described above, there are relatively simple or-
ganizational approaches that are important to incorporate in 
this setting.

Patient and Provider Education
The first, simplest, and possibly most important strategy, 
relates to patient education. It is of paramount importance 
that IBD providers clearly and effectively communicate what 
they understand about each patient’s condition and the causes 
of their symptoms, including source(s) of pain. Abdominal 
pain is one of the most common reasons that IBD patients 
(and individuals with digestive disorders in general) seek 
out medical care. Pain is commonly a frightening, disruptive 
symptom that leads to significant anxiety and reduced quality 
of life, in part because patients do not always recognize what 
is driving it or how best to take care of it. IBD providers 
are critically important for helping patients understand the 
processes responsible for this symptom as well as the diag-
nostic and therapeutic approaches currently available that are 
best suited to address their needs, while avoiding therapies 
and behaviors that may do more harm (eg, NSAIDs, opioids). 
It is, therefore, essential for IBD providers to receive appro-
priate training throughout their careers on how to properly 
identify and manage abdominal pain in these conditions. It 
is also helpful to implement dedicated protocols (in both the 
outpatient and inpatient settings) with clear care guidelines 
in order to streamline the identification of abdominal pain 
sources, eliminate more common risk factors for its devel-
opment, and to avoid potentially toxic analgesic agents (in-
cluding opioid administration).215,216 It may also be beneficial 
to incorporate these protocols into the electronic medical 
record to help automate the protocol and deliver appropriate 
prompts to providers and/or their patients when higher risk 
behaviors or therapies are identified (eg, tobacco use, opioid 
administration, etc.).217,218

IBD Centers and Specialty Clinics
Considering the many and varied challenges most health-
care providers deal with on a daily basis, keeping up with 
best practices in regard to the management of abdominal 
pain in IBD may not be possible for everyone. In this setting, 
if providers are not comfortable managing IBD patients or 
their symptoms, it is just as important then to refer patients 
to a dedicated provider and/or center with expertise in these 
conditions. It is also essential to refer to these specialists as 
early as possible in the disease course. The physical and or-
ganizational care setting may also make a big difference in 
this regard. Dedicated IBD centers of care are helpful for 

providing tailored management of these patients, as they tend 
to concentrate the relevant expertise and resources necessary 
for their care.219 These centers are also frequently designed 
to provide multidisciplinary approaches for both inpatient 
and outpatient care,215 facilitating concurrent management 
by several specialties (eg, gastroenterology, colorectal/gastro-
intestinal surgery, nutrition, psychiatry, pain management, 
etc.) while allowing for relatively expedited evaluations and 
recommendations for each patient, as well as patient-centered 
conferences and educational forums.220 There is evidence that 
when specialty clinics (eg, nutrition, psychiatry) are incorpo-
rated into the framework of IBD centers, patient outcomes 
related to abdominal pain experience are improved.221,222 
Notably, the care at these centers is frequently facilitated by 
nurse navigators. Their participation alone can also result in 
measurable impacts on patient satisfaction and pain-related 
factors.223

Future Directions
We have learned a great deal about abdominal pain, including 
its drivers in IBD. Unfortunately, gaps remain in our under-
standing of the pathophysiology underlying abdominal pain 
in this setting, and there is still much to be learned about how 
best to use current treatment options, as well as analgesics 
currently under development. These limitations are clearly 
impairing our ability to optimally care for millions of people 
who suffer with abdominal pain on a daily basis. IBD patients 
and providers need novel, more effective, safer methods for 
the detection, characterization, and treatment of abdominal 
pain. While no clear solution exists for any of these problems, 
there are promising areas of current investigation in each 
regard.

Larger and More Refined Studies of Abdominal 
Pain in IBD
Investigators need to find more effective methods for studying 
abdominal pain, particularly in the setting of IBD. In recent 
years, laudable efforts have been made to bring experts to-
gether to specifically strategize on how to better study and 
manage this problem.224 There are also multicenter data 
registries and biobanks as well as national and international 
consortia in development that have the potential to effectively 
study larger numbers and more comprehensive forms of rele-
vant patient data as well as biological specimens.225,226 These 
efforts provide hope that future studies generated by these 
resources will provide more refined insights into the nature of 
abdominal pain in IBD.

However, in addition to evaluating larger and better 
described patient cohorts paired with biological samples, 
it is clear that we also need to further refine our modeling 
assumptions about abdominal pain in IBD. There has been a 
tendency to try to extrapolate lessons learned about abdom-
inal pain in other conditions (including IBS) in order to make 
inferences about what drives this symptom in IBD. While there 
is potential pathophysiological overlap between certain forms 
of IBD and IBS (as well as other digestive disorders), both 
of these conditions represent several heterogeneous disorders, 
each of which can vary substantially in regard to symptom 
derivation. The IBDs themselves are each associated with 
many unique factors (including inflammatory and anatom-
ical considerations) that are not necessarily relevant to any 
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other conditions (as phenotypically similar as they may ap-
pear to be). In future studies of abdominal pain in IBD, in ad-
dition to carefully phenotyping their IBD study participants, 
investigators should consider concurrent study of other 
conditions associated with abdominal pain to compare their 
symptomatic and biological features and to help delineate key 
pathophysiological traits that differentiate them.

Understudied Topics and New Study Models
There is also need for more careful study of relatively neglected 
issues to date. This includes more systematic assessment of traits 
and exposures known to influence pain experience, such as 
age,227 sex,228 stage of the menstrual cycle,229 diet,111 and medica-
tion usage. This also includes further study of poorly understood 
phenomenon, such as the impact of abdominal wall pain in this 
population (a topic that is particularly relevant considering the 
number of IBD patients who undergo abdominal surgery during 
their lifetime). In spite of the fact that there are clinical methods 
to differentiate this cohort of patients and a variety of poten-
tial therapeutic approaches, there is a relative paucity of studies 
describing this issue in IBD. There are also a variety of hereto-
fore under-evaluated potential therapeutic options waiting to 
be more carefully studied. As described above, many of these 
approaches have already demonstrated promise for addressing 
abdominal pain in IBD and other conditions associated with 
chronic abdominal pain. This list includes cannabis derivatives, 
psychological and behavioral therapies, brain and nerve stim-
ulation treatments, lifestyle modifications (including those re-
lated to diet and exercise), and the more novel pharmacologic 
options described above.

The use of new and relatively unconventional models to 
study abdominal pain could also be useful in this context. 
One such example involves silent, or hypoalgesic, IBD. This is 
a striking, and surprisingly common, condition in which cer-
tain IBD patients simply do not perceive nociceptive (or pain-
inducing) stimulation during periods of active disease (unlike 
most other people). A clearer understanding of what keeps si-
lent IBD patients from perceiving abdominal pain could lead 
to better targeted, safer, and more effective visceral analgesic 
therapies as well as more objective methods for assessing pa-
tient pain experience. For example, we recently demonstrated 
that silent IBD patients were more likely to be homozygous 
for a polymorphism associated with a voltage-gated sodium 
channel (NaV1.8) gene (SCN10A).230 Targeted study of novel 
mechanisms such as these could provide insights leading to 
more effective and safer analgesic options in the future.

Updated Methods to Study Abdominal Pain
Simply identifying and measuring pain of any type has been 
a tremendous challenge. Part of the issue lies with the fact 
that investigators have utilized widely varying measures and 
descriptors of abdominal pain in their studies that can be dif-
ficult to compare to one another. This is in part due to the 
fact that while there are many survey tools available to eval-
uate abdominal pain, none have been specifically designed or 
validated to be used in the context of IBD. Studies are clearly 
needed to validate and standardize methods for abdominal 
pain characterization in IBD.

Presently, there are also no tests that can objectively assess 
a patient’s abdominal pain experience and so providers must 
rely on inconsistent and/or inaccurate means for assessing 

patient pain intensity and medication requirements.3,231 For 
years, investigators have been searching for reliable methods 
to adequately screen for and quantify patient pain experi-
ence. As described above, investigators have used barostatic 
rectal distension to assess abdominal pain experience in sev-
eral conditions. However, there are several practical limits 
to use of this technique in the setting of IBD, particularly 
during active phases of the disease. There may be less inva-
sive testing options, though. One more recent example is the 
use of skin conductance testing (SCT). SCT is performed by 
applying a constant, low voltage to the skin between 2 or 
more electrodes. During activation of the sympathetic nervous 
system (which frequently occurs in the setting of pain), 
humans perspire and this increases electrical conductance, 
thus providing a potential objective, biophysical measure of 
pain experience.232 This approach, and variations of it such as 
the “normalized” SCT,233 has demonstrated potential utility 
for identifying and characterizing somatosensory pain in sev-
eral settings, including during sedated procedures to help 
anesthesiologists determine how and when to administer an-
algesic medication.232,234 It is possible that this method could 
be used to better screen for and characterize abdominal pain 
in individuals with IBD. Further study on these, and other 
techniques designed to evaluate potential biomarkers of pain, 
is necessary. If successful, these methods could revolutionize 
the manner in which providers approach pain management.

Summary
In summary, abdominal pain is a very common, critically 
important and still poorly understood symptom in IBD that 
is associated with significant consequences to the patient, 
provider, and society at large. It is frequently time- and cost-
intensive to manage, current tests are limited in their ability 
to consistently identify the cause(s) of this symptom, and 
available analgesics are frequently toxic and/or ineffective in 
this context. There are a variety of promising methods and 
technologies currently being studied to manage abdominal 
pain in IBD, but we still have a great deal to learn about vis-
ceral pain pathophysiology and treatment. Moving forward, 
investigators who manage and study this issue will need to 
rely on more sophisticated, comprehensive, and integrated 
methods to characterize their patient populations and to 
find more effective, less problematic treatment options. It is 
becoming increasingly obvious that, as with most aspects of 
IBD care, a multidisciplinary approach is essential in this re-
gard as well. Finally, patients must be an integral part of the 
decision-making process in relation to managing symptoms 
such as abdominal pain. Not only are they best suited to 
recognize and characterize their own abdominal pain expe-
rience, but patients are the only ones that can truly assess 
the efficacy of each particular treatment. Using the informa-
tion outlined above, we have included a proposed approach 
to managing abdominal pain in IBD patients (Figure 3). 
Ultimately, regardless of the causes or the treatment choices, 
safe and effective abdominal pain management in IBD 
requires a carefully integrated, patient-centered approach.

Author Contributions
Guarantor of the article: M.D.C., MD, PhD. M.D.C.: 
Conceptualization, Investigation, Writing—original draft,  



12 Abdominal Pain in Inflammatory Bowel Disease

review and editing; K.C.: Investigation, Writing—review and 
editing; E.W.: Investigation, Writing—review and editing; N.J.: 
Investigation, Writing—review and editing; S.Y.: Investigation, 
Writing—review and editing; D.G.: Investigation, Writing—
review and editing; V.G.: Investigation, Writing—review and 
editing; S.S.: Investigation, Writing—review and editing; K.V.: 
Investigation, Writing—review and editing; A.B.: Investigation, 
Writing—review and editing; T.T.G.: Investigation, Writing—
review and editing; H.T.: Investigation, Writing—review and 
editing; S.D.: Investigation, Writing—review and editing. All 
authors approved the final version of this manuscript.

Funding
The authors of this manuscript were supported by a grant 
from the National Institutes of Health and National Institute 
of Diabetes and Digestive and Kidney Diseases (R01 
DK122364) and the Margot E. Walrath Career Development 
Professorship in Gastroenterology.

Conflict of Interest
None declared.

Data Availability
Data sharing not applicable—no new data generated.

References
1.	 Kappelman MD, Rifas-Shiman SL, Porter CQ, et al. Direct  

health care costs of Crohn’s disease and ulcerative colitis  
in US children and adults. Gastroenterology. 2008;135(6): 
1907–1913.

2.	 Hay AR, Hay JW. Inflammatory bowel disease: medical cost 
algorithms. J Clin Gastroenterol. 1992;14:318–327.

3.	 Bielefeldt K, Davis B, Binion DG. Pain and inflammatory bowel 
disease. Inflamm Bowel Dis. 2009;15:778–788.

4.	 Chen G, Pedarla V, Null KD, Cazzetta SE, Khan QR, Schwartz DA. 
Health care costs and resource utilization among patients with 
Crohn’s disease with and without perianal fistula. Inflamm Bowel 
Dis. 2021;28:870–877.

5.	 Cohen R, Skup M, Ozbay AB, et al. Direct and indirect healthcare 
resource utilization and costs associated with ulcerative colitis in 
a privately-insured employed population in the US. J Med Econ. 
2015;18:447–456.

6.	 Park KT, Ehrlich OG, Allen JI, et al. The cost of inflammatory 
bowel disease: an initiative from the Crohn’s & Colitis Founda-
tion. Inflamm Bowel Dis. 2020;26:1–10.

Figure 3. Proposed approach to the management of abdominal pain in inflammatory bowel disease.



Coates et al 13

7.	 Zeitz J, Ak M, Müller-Mottet S, et al.; Swiss IBD Cohort Study 
Group. Pain in IBD patients: very frequent and frequently insuffi-
ciently taken into account. PLoS One. 2016;11:e0156666.

8.	 Singh S, Blanchard A, Walker JR, Graff LA, Miller N, Bernstein CN. 
Common symptoms and stressors among individuals with inflam-
matory bowel diseases. Clin Gastroenterol Hepatol. 2011;9:769–
775.

9.	 Coates MD, Lahoti M, Binion DG, Szigethy EM, Regueiro MD, 
Bielefeldt K. Abdominal pain in ulcerative colitis. Inflamm Bowel 
Dis. 2013;19:2207–2214.

10.	Greenley RN, Kunz JH, Schurman JV, Swanson E. Abdominal pain 
and health related quality of life in pediatric inflammatory bowel 
disease. J Pediatr Psychol. 2012;38:63–71.

11.	Claar RL, van Tilburg MAL, Abdullah B, et al. Psychological dis-
tress and quality of life in pediatric Crohn’s disease: impact of pain 
and disease state. J Pediatr Gastroenterol Nutr. 2017;65:420–424.

12.	Peery AF, Crockett SD, Murphy CC, et al. Burden and cost of gas-
trointestinal, liver, and pancreatic diseases in the United States: up-
date 2018. Gastroenterology. 2019;156:254–272.e11.

13.	Louis E, Siegel CA, James B, Heidenreich S, Krucien N, Ghosh 
S. Patients with inflammatory bowel disease have heterogeneous 
treatment preferences that are largely determined by the avoid-
ance of abdominal pain and side effects [P-POWER IBD Study]. J 
Crohns Colitis. 2022;17:231–239.

14.	Farrokhyar F, Marshall JK, Easterbrook B, Irvine EJ. Functional 
gastrointestinal disorders and mood disorders in patients with 
inactive inflammatory bowel disease: prevalence and impact on 
health. Inflamm Bowel Dis. 2006;12:38–46.

15.	Bogale K, Maheshwari P, Kang M, et al. Symptoms associated with 
healthcare resource utilization in the setting of inflammatory bowel 
disease. Sci Rep. 2022;12:10577.

16.	Sweeney L, Moss-Morris R, Czuber-Dochan W, Murrells T, 
Norton C. Developing a better biopsychosocial understanding of 
pain in inflammatory bowel disease: a cross-sectional study. Eur J 
Gastroenterol Hepatol. 2020;32:335–344.

17.	Coates MD, Seth N, Clarke K, et al. Opioid analgesics do not im-
prove abdominal pain or quality of life in Crohn’s disease. Dig Dis 
Sci. 2020;65:2379–2387.

18.	Hashash JG, Vachon A, Ramos Rivers C, et al. Predictors of su-
icidal ideation among IBD outpatients. J Clin Gastroenterol. 
2019;53:e41–e45.

19.	Devlen J, Beusterien K, Yen L, Ahmed A, Cheifetz AS, Moss AC. The 
burden of inflammatory bowel disease: a patient-reported quali-
tative analysis and development of a conceptual model. Inflamm 
Bowel Dis. 2014;20:545–552.

20.	Tew GA, Jones K, Mikocka-Walus A. Physical activity habits, lim-
itations, and predictors in people with inflammatory bowel dis-
ease: a large cross-sectional online survey. Inflamm Bowel Dis. 
2016;22:2933–2942.

21.	Wojtowicz AA, Greenley RN, Gumidyala AP, Rosen A, Williams 
SE. Pain severity and pain catastrophizing predict functional disa-
bility in youth with inflammatory bowel disease. J Crohns Colitis. 
2014;8:1118–1124.

22.	Fretz KM, Tripp DA, Katz L, Ropeleski M, Beyak MJ. Examining 
psychosocial mechanisms of pain-related disability in inflamma-
tory bowel disease. J Clin Psychol Med Settings. 2020;27:107–114.

23.	Gorrepati VS, Soriano C, Johri A, et al. Abdominal pain and anxious 
or depressed state are independently associated with weight loss in 
inflammatory bowel disease. Crohns Colitis 360. 2020;2:otaa047.

24.	Coates MD, Johri A, Gorrepati VS, et al. Abdominal pain in quies-
cent inflammatory bowel disease. Int J Colorectal Dis. 2021;36:93–
102.

25.	Carpinelli L, Bucci C, Santonicola A, Zingone F, Ciacci C, Iovino 
P. Anhedonia in irritable bowel syndrome and in inflamma-
tory bowel diseases and its relationship with abdominal pain. 
Neurogastroenterol Motil. 2019;31:e13531.

26.	Moloney RD, Johnson AC, O’Mahony SM, Dinan TG, Greenwood-
Van Meerveld B, Cryan JF. Stress and the microbiota-gut-brain 

axis in visceral pain: relevance to irritable bowel syndrome. CNS 
Neurosci Ther. 2016;22:102–117.

27.	Maunder RG, Levenstein S. The role of stress in the development 
and clinical course of inflammatory bowel disease: epidemiological 
evidence. Curr Mol Med. 2008;8:247–252.

28.	Sweeney L, Moss-Morris R, Czuber-Dochan W, Meade L, Chumbley 
G, Norton C. Systematic review: psychosocial factors associated 
with pain in inflammatory bowel disease. Aliment Pharmacol Ther. 
2018;47:715–729.

29.	Regueiro M, Greer JB, Szigethy E. Etiology and treatment of pain 
and psychosocial issues in patients with inflammatory bowel 
diseases. Gastroenterology. 2017;152:430–439.e4.

30.	Robertson N, Gunn S, Piper R. Psychological and social factors 
associated with pain in inflammatory bowel disease: a systematic 
literature review of the evidence in adult and pediatric studies. 
Crohns Colitis 360. 2019;1.

31.	Bogale K, Vrana K, Konsavage WR, et al. Polysubstance use in in-
flammatory bowel disease. J Dig Dis. 2021;22:706–713.

32.	Carney H, Marrie RA, Bolton JM, et al. Prevalence and risk factors 
of substance use disorder in inflammatory bowel disease. Inflamm 
Bowel Dis. 2021;27:58–64.

33.	Caes L, Chambers CT, Otley A, Stinson J. Pain and quality of life 
in youth with inflammatory bowel disease: the role of parent and 
youth perspectives on family functioning. Pain Rep. 2019;4:e715.

34.	Schirbel A, Reichert A, Roll S, et al. Impact of pain on health-
related quality of life in patients with inflammatory bowel disease. 
World J Gastroenterol. 2010;16:3168–3177.

35.	Keohane J, O’Mahony C, O’Mahony L, O’Mahony S, Quigley EM, 
Shanahan F. Irritable bowel syndrome-type symptoms in patients 
with inflammatory bowel disease: a real association or reflection of 
occult inflammation? Am J Gastroenterol. 2010;105:1788, 1789–
1794; quiz 1795.

36.	Rutgeerts P, Ghoos Y, Vantrappen G, Eyssen H. Ileal dysfunction 
and bacterial overgrowth in patients with Crohn’s disease. Eur J 
Clin Invest. 1981;11:199–206.

37.	Castiglione F, Del Vecchio Blanco G, Rispo A, et al. Orocecal transit 
time and bacterial overgrowth in patients with Crohn’s disease. J 
Clin Gastroenterol. 2000;31:63–66.

38.	Barber GE, Hendler S, Okafor P, Limsui D, Limketkai BN. Rising 
incidence of intestinal infections in inflammatory bowel disease: a 
nationwide analysis. Inflamm Bowel Dis. 2018;24:1849–1856.

39.	Suleiman S, Johnston DE. The abdominal wall: an overlooked 
source of pain. Am Fam Physician. 2001;64:431–438.

40.	Kijima T, Hyakudomi R, Hashimoto T, Kusaka A, Nakatani T, 
Ishibashi Y. Adhesion-induced chronic abdominal pain: a case re-
port on the diagnostic value of Carnett’s test. J Med Case Rep. 
2019;13:93.

41.	 Nightingale JMD, Paine P, McLaughlin J, Emmanuel A, Martin 
JE, Lal S; Small Bowel and Nutrition Committee and the 
Neurogastroenterology and Motility Committee of the British So-
ciety of Gastroenterology. The management of adult patients with se-
vere chronic small intestinal dysmotility. Gut. 2020;69:2074–2092.

42.	Kavic MS. Hernias as a source of abdominal pain: a matter of 
concern to general surgeons, gynecologists, and urologists. JSLS. 
2005;9:249–251.

43.	Kamboj AK, Hoversten P, Oxentenko AS. Chronic abdominal wall 
pain: a common yet overlooked etiology of chronic abdominal 
pain. Mayo Clin Proc. 2019;94:139–144.

44.	Baig MMA, Irfan SA, Sumbal A, et al. Prevalence of gallstones 
in ulcerative colitis and Crohn’s disease: a systematic review and 
meta-analysis. Cureus. 2022;14:e26121.

45.	Ganji-Arjenaki M, Nasri H, Rafieian-Kopaei M. Nephrolithiasis as 
a common urinary system manifestation of inflammatory bowel 
diseases; a clinical review and meta-analysis. J Nephropathol. 
2017;6:264–269.

46.	Massironi S, Fanetti I, Vigano C, et al. Systematic review—pan-
creatic involvement in inflammatory bowel disease. Aliment 
Pharmacol Ther. 2022;55:1478–1491.



14 Abdominal Pain in Inflammatory Bowel Disease

47.	Minderhoud IM, Oldenburg B, Wismeijer JA, van Berge 
Henegouwen GP, Smout AJPM. IBS-like symptoms in patients 
with inflammatory bowel disease in remission; relationships with 
quality of life and coping behavior. Dig Dis Sci. 2004;49:469–474.

48.	 Isgar B, Harman M, Kaye MD, Whorwell PJ. Symptoms of irri-
table bowel syndrome in ulcerative colitis in remission. Gut. 
1983;24:190–192.

49.	Thompson WG, Longstreth GF, Drossman DA, Heaton KW, Irvine 
EJ, Müller-Lissner SA. Functional bowel disorders and functional 
abdominal pain. Gut. 1999;45(suppl 2):II43–II47.

50.	Fairbrass KM, Lovatt J, Barberio B, Yuan Y, Gracie DJ, Ford AC. 
Bidirectional brain–gut axis effects influence mood and prognosis 
in IBD: a systematic review and meta-analysis. Gut. 2021;71:1773–
1780.

51.	Navabi S, Gorrepati VS, Yadav S, et al. Influences and impact of 
anxiety and depression in the setting of inflammatory bowel dis-
ease. Inflamm Bowel Dis. 2018;24:2303–2308.

52.	Regev S, Odes S, Slonim-Nevo V, et al. Differential relationships of 
somatization, depression, and anxiety to severity of Crohn’s dis-
ease. J Health Psychol. 2021;26:2390–2401.

53.	 Long MD, Kappelman MD, Martin CF, Chen W, Anton K, Sandler 
RS. Role of nonsteroidal anti-inflammatory drugs in exacerbations of 
inflammatory bowel disease. J Clin Gastroenterol. 2016;50:152–156.

54.	Takeuchi K, Smale S, Premchand P, et al. Prevalence and mechanism 
of nonsteroidal anti-inflammatory drug-induced clinical relapse 
in patients with inflammatory bowel disease. Clin Gastroenterol 
Hepatol. 2006;4:196–202.

55.	Grunkemeier DM, Cassara JE, Dalton CB, Drossman DA. The nar-
cotic bowel syndrome: clinical features, pathophysiology, and man-
agement. Clin Gastroenterol Hepatol. 2007;5:1126–1139; quiz 
1121.

56.	Camilleri M, Lembo A, Katzka DA. Opioids in gastroenterology: 
treating adverse effects and creating therapeutic benefits. Clin 
Gastroenterol Hepatol. 2017;15:1338–1349.

57.	Pedersen N, Ankersen DV, Felding M, et al. Low-FODMAP diet 
reduces irritable bowel symptoms in patients with inflammatory 
bowel disease. World J Gastroenterol. 2017;23:3356–3366.

58.	Asfari MM, Sarmini MT, Kendrick K, et al. Association between 
inflammatory bowel disease and lactose intolerance: fact or fiction. 
Korean J Gastroenterol. 2020;76:185–190.

59.	Coates MD, Mahoney CR, Linden DR, et al. Molecular defects in 
mucosal serotonin content and decreased serotonin reuptake trans-
porter in ulcerative colitis and irritable bowel syndrome. Gastroen-
terology. 2004;126:1657–1664.

60.	Coates MD, Tekin I, Vrana KE, Mawe GM. Review article: the many 
potential roles of intestinal serotonin (5-hydroxytryptamine, 5-HT) 
signalling in inflammatory bowel disease. Aliment Pharmacol Ther. 
2017;46:569–580.

61.	Akbar A, Yiangou Y, Facer P, et al. Expression of the TRPV1 re-
ceptor differs in quiescent inflammatory bowel disease with or 
without abdominal pain. Gut. 2010;59:767–774.

62.	Bao C, Liu P, Shi Y, et al. Differences in brain gray matter volume 
in patients with Crohn’s disease with and without abdominal pain. 
Oncotarget. 2017;8:93624–93632.

63.	Lv K, Song W, Tang R, et al. Neurotransmitter alterations in the 
anterior cingulate cortex in Crohn’s disease patients with abdom-
inal pain: a preliminary MR spectroscopy study. Neuroimage Clin. 
2018;20:793–799.

64.	Agostini A, Benuzzi F, Filippini N, et al. New insights into the brain 
involvement in patients with Crohn’s disease: a voxel-based mor-
phometry study. Neurogastroenterol Motil. 2013;25:147-e82.

65.	Di Saverio S, Podda M, De Simone B, et al. Diagnosis and treat-
ment of acute appendicitis: 2020 update of the WSES Jerusalem 
guidelines. World J Emerg Surg. 2020;15:27.

66.	Sierra-Montenegro E, Villanueva-Saenz E, Rocha-Ramirez JL, 
Pérez-Aguirre J, Fernández-Rivero JM, Soto-Quirino R. [Acute  
appendicitis without Crohn’s disease in a patient with inflamma-
tory bowel disease. Case report]. Cir Cir. 2008;76:257–259.

67.	Hawkins AT, Wise PE, Chan T, et al. Diverticulitis: an update from 
the age old paradigm. Curr Probl Surg. 2020;57:100863.

68.	Harpaz N, Sachar DB. Segmental colitis associated with diver-
ticular disease and other IBD look-alikes. J Clin Gastroenterol. 
2006;40(suppl 3):S132–S135.

69.	Kaemmerer E, Westerkamp M, Kasperk R, Niepmann G, Scherer A, 
Gassler N. Coincidence of active Crohn’s disease and florid endome-
triosis in the terminal ileum: a case report. World J Gastroenterol. 
2013;19:4413–4417.

70.	Eisenberg RL, Montgomery CK, Margulis AR. Colitis in the eld-
erly: ischemic colitis mimicking ulcerative and granulomatous co-
litis. AJR Am J Roentgenol. 1979;133:1113–1118.

71.	Feurle GE, Haag B. Acute small bowel ischemia without trans-
mural infarction. Z Gastroenterol. 1991;29:349–352.

72.	Biscaldi E, Romairone E, Rollandi GA. Regarding six cases of mes-
enteric panniculitis: US, spiral CT, magnetic resonance. Radiol 
Med. 2002;103:511–518.

73.	Park HB, Park HC, Chung CY, et al. Coexistence of solitary rectal 
ulcer syndrome and ulcerative colitis: a case report and literature 
review. Intest Res. 2014;12:70–73.

74.	Pugliese D, Privitera G, Larosa L, et al. A rare case of epiploic 
appendagitis in a patient affected by ulcerative colitis on 
vedolizumab therapy. Gastroenterol Rep (Oxf). 2022;10:goac047.

75.	Herfarth HH, Grunert M, Klebl F, et al. Frequency and nature 
of incidental extra-enteric lesions found on magnetic resonance 
enterography (MR-E) in patients with inflammatory bowel diseases 
(IBD). PLoS One. 2009;4:e4863.

76.	Axelrad JE, Lichtiger S, Yajnik V. Inflammatory bowel disease and 
cancer: the role of inflammation, immunosuppression, and cancer 
treatment. World J Gastroenterol. 2016;22:4794–4801.

77.	Mala A, Foteinogiannopoulou K, Koutroubakis IE. Solid 
extraintestinal malignancies in patients with inflammatory bowel 
disease. World J Gastrointest Oncol. 2021;13:1956–1980.

78.	Best WR. Predicting the Crohn’s disease activity index from the 
Harvey–Bradshaw Index. Inflamm Bowel Dis. 2006;12:304–310.

79.	Best WR, Becktel JM, Singleton JW, Kern F. Development of a 
Crohn’s disease activity index. National Cooperative Crohn’s Dis-
ease Study. Gastroenterology. 1976;70:439–444.

80.	Walmsley RS, Ayres RC, Pounder RE, Allan RN. A simple clinical 
colitis activity index. Gut. 1998;43:29–32.

81.	 Irvine EJ, Zhou Q, Thompson AK. The Short Inflammatory Bowel 
Disease Questionnaire: a quality of life instrument for com-
munity physicians managing inflammatory bowel disease. CCRPT 
Investigators. Canadian Crohn’s Relapse Prevention Trial. Am J 
Gastroenterol. 1996;91:1571–1578.

82.	Pallis AG, Mouzas IA, Vlachonikolis IG. The inflammatory bowel 
disease questionnaire: a review of its national validation studies. 
Inflamm Bowel Dis. 2004;10:261–269.

83.	Bailey B, Bergeron S, Gravel J, Daoust R. Comparison of four pain 
scales in children with acute abdominal pain in a pediatric emer-
gency department. Ann Emerg Med. 2007;50:379–383, 383.e1.

84.	El-Sherbiny W, Saber W, Askalany AN, El-Daly A, Sleem AAA. Ef-
fect of intra-abdominal instillation of lidocaine during minor lapa-
roscopic procedures. Int J Gynaecol Obstet. 2009;106:213–215.

85.	Melzack R. The short-form McGill pain questionnaire. Pain. 
1987;30:191–197.

86.	Main CJ. Pain assessment in context: a state of the science review of 
the McGill pain questionnaire 40 years on. Pain. 2016;157:1387–
1399.

87.	Mujagic Z, Keszthelyi D, Aziz Q, et al. Systematic review: 
instruments to assess abdominal pain in irritable bowel syndrome. 
Aliment Pharmacol Ther. 2015;42:1064–1081.

88.	Bernstein CN, Niazi N, Robert M, et al. Rectal afferent function 
in patients with inflammatory and functional intestinal disorders. 
Pain. 1996;66:151–161.

89.	 Chang L, Munakata J, Mayer EA, et al. Perceptual responses in 
patients with inflammatory and functional bowel disease. Gut. 
2000;47:497–505.



Coates et al 15

90.	 Podolsky DK. Inflammatory bowel disease. N Engl J Med. 
2002;347:417–429.

91.	 D’Haens G, Sandborn WJ, Feagan BG, et al. A review of activity 
indices and efficacy end points for clinical trials of medical therapy 
in adults with ulcerative colitis. Gastroenterology. 2007;132:763–
786.

92.	 Peyrin-Biroulet L, Reinisch W, Colombel JF, et al. Clinical disease 
activity, C-reactive protein normalisation and mucosal healing in 
Crohn’s disease in the SONIC trial. Gut. 2014;63:88–95.

93.	 Sorrentino D, Avellini C, Geraci M, et al. Tissue studies in screened 
first-degree relatives reveal a distinct Crohn’s disease phenotype. 
Inflamm Bowel Dis. 2014;20:1049–1056.

94.	 Peyrin-Biroulet L, Panes J, Sandborn WJ, et al. Defining dis-
ease severity in inflammatory bowel diseases: current and future 
directions. Clin Gastroenterol Hepatol. 2016;14:348–354.e17.

95.	 Allocca M, Danese S, Laurent V, Peyrin-Biroulet L. Use of 
cross-sectional imaging for tight monitoring of inflammatory 
bowel diseases. Clin Gastroenterol Hepatol. 2020;18:1309–1323.
e4.

96.	 Lichtenstein GR, Loftus EV, Isaacs KL, Regueiro MD, Gerson LB, 
Sands BE. ACG clinical guideline: management of Crohn’s disease 
in adults. Am J Gastroenterol. 2018;113:481–517.

97.	 Pera A, Bellando P, Caldera D, et al. Colonoscopy in inflammatory 
bowel disease. Diagnostic accuracy and proposal of an endoscopic 
score. Gastroenterology. 1987;92:181–185.

98.	 Maaser C, Sturm A, Vavricka SR, et al.; European Crohn’s and 
Colitis Organisation [ECCO] and the European Society of Gas-
trointestinal and Abdominal Radiology [ESGAR]. ECCO-ESGAR 
Guideline for Diagnostic Assessment in IBD Part 1: initial diag-
nosis, monitoring of known IBD, detection of complications. J 
Crohns Colitis. 2019;13:144–164.

99.	 Sorrentino D, Nguyen VQ. Clinically significant small bowel 
Crohn’s disease might only be detected by capsule endoscopy. 
Inflamm Bowel Dis. 2018;24:1566–1574.

100.	Sharp HT. Management of postoperative abdominal wall pain. 
Clin Obstet Gynecol. 2015;58:798–804.

101.	Niraj G. Pathophysiology and management of abdominal 
myofascial pain syndrome (AMPS): a three-year prospective 
audit of a management pathway in 120 patients. Pain Med. 
2018;19:2256–2266.

102.	Niraj G, Alva S. Opioid reduction and long-term outcomes in 
abdominal myofascial pain syndrome (AMPS): a 6-year lon-
gitudinal prospective audit of 207 patients. Pain Physician. 
2020;23:E441–E450.

103.	Manoharan S, Liu G, Crump RT, Karimuddin AA, Scott TM, 
Sutherland JM. Incisional hernia repair surgery improves patient 
reported outcomes. Am J Surg. 2020;219:874–878.

104.	Shian B, Larson ST. Abdominal wall pain: clinical evalua-
tion, differential diagnosis, and treatment. Am Fam Physician. 
2018;98:429–436.

105.	Abd-Elsayed A, Luo S, Falls C. Transversus abdominis plane block 
as a treatment modality for chronic abdominal pain. Pain Physi-
cian. 2020;23:405–412.

106.	Sinopoulou V, Gordon M, Akobeng AK, et al. Interventions 
for the management of abdominal pain in Crohn’s disease and 
inflammatory bowel disease. Cochrane Database Syst Rev. 
2021;11:CD013531.

107.	Sinopoulou V, Gordon M, Dovey TM, Akobeng AK. Interventions 
for the management of abdominal pain in ulcerative colitis. 
Cochrane Database Syst Rev. 2021;7:CD013589.

108.	Cohen AB, Lee D, Long MD, et al. Dietary patterns and self-
reported associations of diet with symptoms of inflammatory 
bowel disease. Dig Dis Sci. 2013;58:1322–1328.

109.	Halmos EP, Christophersen CT, Bird AR, Shepherd SJ, Muir JG, 
Gibson PR. Consistent Prebiotic effect on gut microbiota with 
altered FODMAP intake in patients with Crohn’s disease: a 
randomised, controlled cross-over trial of well-defined diets. Clin 
Transl Gastroenterol. 2016;7:e164.

110.	Cox SR, Lindsay JO, Fromentin S, et al. Effects of low FODMAP 
diet on symptoms, fecal microbiome, and markers of inflamma-
tion in patients with quiescent inflammatory bowel disease in a 
randomized trial. Gastroenterology. 2020;158:176–188.e7.

111.	Zhan YL, Zhan YA, Dai SX. Is a low FODMAP diet beneficial for 
patients with inflammatory bowel disease? A meta-analysis and 
systematic review. Clin Nutr. 2018;37:123–129.

112.	Levine A, Rhodes JM, Lindsay JO, et al. Dietary guidance from 
the international organization for the study of inflammatory 
bowel diseases. Clin Gastroenterol Hepatol. 2020;18:1381–
1392.

113.	Heaton KW, Thornton JR, Emmett PM. Treatment of Crohn’s 
disease with an unrefined-carbohydrate, fibre-rich diet. Br Med J. 
1979;2:764–766.

114.	Parian AM, Limketkai BN, Shah ND, Mullin GE. Nutraceutical 
supplements for inflammatory bowel disease. Nutr Clin Pract. 
2015;30:551–558.

115.	Armstrong H, Mander I, Zhang Z, Armstrong D, Wine E. Not all 
fibers are born equal; variable response to dietary fiber subtypes 
in IBD. Front Pediatr. 2020;8:620189.

116.	Shah ND, Parian AM, Mullin GE, Limketkai BN. Oral diets and 
nutrition support for inflammatory bowel disease: what is the ev-
idence? Nutr Clin Pract. 2015;30:462–473.

117.	Chicco F, Magri S, Cingolani A, et al. Multidimensional impact 
of Mediterranean diet on IBD patients. Inflamm Bowel Dis. 
2021;27:1–9.

118.	Kakodkar S, Farooqui AJ, Mikolaitis SL, Mutlu EA. The specific 
carbohydrate diet for inflammatory bowel disease: a case series. J 
Acad Nutr Diet. 2015;115:1226–1232.

119.	Lewis JD, Sandler RS, Brotherton C, et al.; DINE-CD Study 
Group. A randomized trial comparing the specific carbohydrate 
diet to a Mediterranean diet in adults with Crohn’s disease. Gas-
troenterology. 2021;161:837–852.e9.

120.	Shafiee NH, Manaf ZA, Mokhtar NM, Raja Ali RA. Anti-inflam-
matory diet and inflammatory bowel disease: what clinicians and 
patients should know? Intest Res. 2021;19:171–185.

121.	Knight-Sepulveda K, Kais S, Santaolalla R, Abreu MT. Diet 
and inflammatory bowel disease. Gastroenterol Hepatol (N Y). 
2015;11:511–520.

122.	Weaver KN, Herfarth H. Gluten-free diet in IBD: time for a rec-
ommendation? Mol Nutr Food Res. 2021;65:e1901274.

123.	Fregni F, Freedman S, Pascual-Leone A. Recent advances in the 
treatment of chronic pain with non-invasive brain stimulation 
techniques. Lancet Neurol. 2007;6:188–191.

124.	Volz MS, Farmer A, Siegmund B. Reduction of chronic abdom-
inal pain in patients with inflammatory bowel disease through 
transcranial direct current stimulation: a randomized controlled 
trial. Pain. 2016;157:429–437.

125.	Bonaz B, Sinniger V, Hoffmann D, et al. Chronic vagus nerve 
stimulation in Crohn’s disease: a 6-month follow-up pilot study. 
Neurogastroenterol Motil. 2016;28:948–953.

126.	Bregeon J, Neunlist M, Bossard C, et al. Improvement of refrac-
tory ulcerative proctitis with sacral nerve stimulation. J Clin 
Gastroenterol. 2015;49:853–857.

127.	Ehde DM, Dillworth TM, Turner JA. Cognitive-behavioral 
therapy for individuals with chronic pain: efficacy, innovations, 
and directions for research. Am Psychol. 2014;69:153–166.

128.	Moss-Morris R, McAlpine L, Didsbury LP, Spence MJ. A 
randomized controlled trial of a cognitive behavioural therapy-
based self-management intervention for irritable bowel syndrome 
in primary care. Psychol Med. 2010;40:85–94.

129.	Hunt MG, Moshier S, Milonova M. Brief cognitive-behavioral 
internet therapy for irritable bowel syndrome. Behav Res Ther. 
2009;47:797–802.

130.	Ford AC, Lacy BE, Harris LA, Quigley EMM, Moayyedi P. Effect 
of antidepressants and psychological therapies in irritable bowel 
syndrome: an updated systematic review and meta-analysis. Am J 
Gastroenterol. 2019;114:21–39.



16 Abdominal Pain in Inflammatory Bowel Disease

131.	Li C, Hou Z, Liu Y, Ji Y, Xie L. Cognitive-behavioural therapy in 
patients with inflammatory bowel diseases: a systematic review 
and meta-analysis. Int J Nurs Pract. 2019;25:e12699.

132.	Mikocka-Walus A, Bampton P, Hetzel D, Hughes P, Esterman A, 
Andrews JM. Cognitive-behavioural therapy for inflammatory 
bowel disease: 24-month data from a randomised controlled trial. 
Int J Behav Med. 2017;24:127–135.

133.	Jordan C, Hayee B, Chalder T. Cognitive behaviour therapy for dis-
tress in people with inflammatory bowel disease: a benchmarking 
study. Clin Psychol Psychother. 2019;26:14–23.

134.	Ballou S, Keefer L. Psychological interventions for irritable 
bowel syndrome and inflammatory bowel diseases. Clin Transl 
Gastroenterol. 2017;8:e214.

135.	Szigethy E. Hypnotherapy for inflammatory bowel disease across 
the lifespan. Am J Clin Hypn. 2015;58:81–99.

136.	Keefer L, Taft TH, Kiebles JL, Martinovich Z, Barrett TA, Palsson 
OS. Gut-directed hypnotherapy significantly augments clinical re-
mission in quiescent ulcerative colitis. Aliment Pharmacol Ther. 
2013;38:761–771.

137.	Hoekman DR, Vlieger AM, Stokkers PC, et al. Hypnotherapy for 
irritable bowel syndrome-type symptoms in patients with quies-
cent inflammatory bowel disease: a randomized, controlled trial. J 
Crohns Colitis. 2021;15:1106–1113.

138.	Shaw L, Ehrlich A. Relaxation training as a treatment for 
chronic pain caused by ulcerative colitis. Pain. 1987;29: 
287–293.

139.	Kuo B, Bhasin M, Jacquart J, et al. Genomic and clinical effects 
associated with a relaxation response mind-body intervention in 
patients with irritable bowel syndrome and inflammatory bowel 
disease. PLoS One. 2015;10:e0123861.

140.	Schoultz M, Atherton I, Watson A. Mindfulness-based cogni-
tive therapy for inflammatory bowel disease patients: findings 
from an exploratory pilot randomised controlled trial. Trials. 
2015;16:379.

141.	Berrill JW, Sadlier M, Hood K, Green JT. Mindfulness-based 
therapy for inflammatory bowel disease patients with functional 
abdominal symptoms or high perceived stress levels. J Crohns Co-
litis. 2014;8:945–955.

142.	Gonzalez-Moret R, Cebolla A, Cortes X, et al. The effect of 
a mindfulness-based therapy on different biomarkers among 
patients with inflammatory bowel disease: a randomised 
controlled trial. Sci Rep. 2020;10:6071.

143.	Ewais T, Begun J, Kenny M, et al. A systematic review and meta-
analysis of mindfulness based interventions and yoga in inflam-
matory bowel disease. J Psychosom Res. 2019;116:44–53.

144.	Lamers CR, de Roos NM, Bongers C, et al. Repeated prolonged 
moderate-intensity walking exercise does not appear to have 
harmful effects on inflammatory markers in patients with in-
flammatory bowel disease. Scand J Gastroenterol. 2021;56: 
30–37.

145.	Engels M, Cross RK, Long MD. Exercise in patients with in-
flammatory bowel diseases: current perspectives. Clin Exp 
Gastroenterol. 2018;11:1–11.

146.	Chan D, Robbins H, Rogers S, Clark S, Poullis A. Inflammatory 
bowel disease and exercise: results of a Crohn’s and Colitis UK 
survey. Frontline Gastroenterol. 2014;5:44–48.

147.	Sharma P, Poojary G, Dwivedi SN, Deepak KK. Effect of yoga-
based intervention in patients with inflammatory bowel disease. 
Int J Yoga Therap. 2015;25:101–112.

148.	Song G, Fiocchi C, Achkar JP. Acupuncture in inflammatory 
bowel disease. Inflamm Bowel Dis. 2019;25:1129–1139.

149.	Bao C, Wu L, Wang D, et al. Acupuncture improves the symptoms, 
intestinal microbiota, and inflammation of patients with mild 
to moderate Crohn’s disease: a randomized controlled trial. 
EClinicalMedicine. 2022;45:101300.

150.	Ji J, Lu Y, Liu H, et al. Acupuncture and moxibustion for inflam-
matory bowel diseases: a systematic review and meta-analysis of 
randomized controlled trials. Evid Based Complement Alternat 
Med. 2013;2013:158352.

151.	Wang X, Zhao NQ, Sun YX, et al. Acupuncture for ulcerative co-
litis: a systematic review and meta-analysis of randomized clinical 
trials. BMC Complement Med Ther. 2020;20:309.

152.	Olaison G, Sjodahl R, Tagesson C. Glucocorticoid treatment in 
ileal Crohn’s disease: relief of symptoms but not of endoscopically 
viewed inflammation. Gut. 1990;31:325–328.

153.	Ghosh S, Sanchez Gonzalez Y, Zhou W, et al. Upadacitinib treat-
ment improves symptoms of bowel urgency and abdominal pain, 
and correlates with quality of life improvements in patients 
with moderate to severe ulcerative colitis. J Crohns Colitis. 
2021;15:2022–2030.

154.	D’Haens G, Panaccione R, Baert F, et al. Risankizumab as induction 
therapy for Crohn’s disease: results from the phase 3 ADVANCE 
and MOTIVATE induction trials. Lancet. 2022;399:2015–2030.

155.	Gupta MK, Pollack S, Hutchings JJ. Mesalamine induced symptom 
exacerbation of ulcerative colitis: case report and brief discussion. 
World J Gastrointest Pharmacol Ther. 2010;1:132–134.

156.	Cox J, Daneshmend TK, Hawkey CJ, Logan RF, Walt RP. Devas-
tating diarrhoea caused by azathioprine: management difficulty in 
inflammatory bowel disease. Gut. 1988;29:686–688.

157.	Feagan BG, Rutgeerts P, Sands BE, et al.; GEMINI 1 Study Group. 
Vedolizumab as induction and maintenance therapy for ulcerative 
colitis. N Engl J Med. 2013;369:699–710.

158.	Sands BE, Feagan BG, Rutgeerts P, et al. Effects of vedolizumab in-
duction therapy for patients with Crohn’s disease in whom tumor 
necrosis factor antagonist treatment failed. Gastroenterology. 
2014;147:618–627.e3.

159.	Rodriguez-Lago I, Mesonero F, Hijos-Mallada G, et al.; ACCU, 
GETECCU, GETEII. Self-medication with analgesics reported 
by patients with ulcerative colitis: an anonymous survey. 
Gastroenterol Hepatol. 2022;45:457–463.

160.	Morrison G, Van Langenberg DR, Gibson SJ, Gibson PR. 
Chronic pain in inflammatory bowel disease: characteristics and 
associations of a hospital-based cohort. Inflamm Bowel Dis. 
2013;19:1210–1217.

161.	Zeitz J, Ak M, Muller-Mottet S, et al.; Swiss IBD Cohort Study 
Group. Pain in IBD patients: very frequent and frequently insuffi-
ciently taken into account. PLoS One. 2016;11:e0156666.

162.	Moninuola OO, Milligan W, Lochhead P, Khalili H. Systematic 
review with meta-analysis: association between acetaminophen 
and nonsteroidal anti-inflammatory drugs (NSAIDs) and risk 
of Crohn’s disease and ulcerative colitis exacerbation. Aliment 
Pharmacol Ther. 2018;47:1428–1439.

163.	Kvasnovsky CL, Aujla U, Bjarnason I. Nonsteroidal anti-inflam-
matory drugs and exacerbations of inflammatory bowel disease. 
Scand J Gastroenterol. 2015;50:255–263.

164.	Hensley A, Beales IL. Use of cyclo-oxygenase inhibitors is not as-
sociated with clinical relapse in inflammatory bowel disease: a 
case-control study. Pharmaceuticals (Basel). 2015;8:512–524.

165.	Lamb CA, Kennedy NA, Raine T, et al.; IBD Guidelines eDelphi 
Consensus Group. British Society of Gastroenterology consensus 
guidelines on the management of inflammatory bowel disease in 
adults. Gut. 2019;68:s1–s106.

166.	Wren AA, Bensen R, Sceats L, et al. Starting young: trends in 
opioid therapy among US adolescents and young adults with in-
flammatory bowel disease in the Truven MarketScan Database be-
tween 2007 and 2015. Inflamm Bowel Dis. 2018;24:2093–2103.

167.	Berry SK, Takakura W, Bresee C, Melmed GY. Pain in inflamma-
tory bowel disease is not improved during hospitalization: the im-
pact of opioids on pain and healthcare utilization. Dig Dis Sci. 
2020;65:1777–1783.

168.	Cross RK, Wilson KT, Binion DG. Narcotic use in patients with 
Crohn’s disease. Am J Gastroenterol. 2005;100:2225–2229.

169.	Lichtenstein GR, Feagan BG, Cohen RD, et al. Serious infec-
tion and mortality in patients with Crohn’s disease: more than 
5 years of follow-up in the TREAT registry. Am J Gastroenterol. 
2012;107:1409–1422.

170.	Colombel JF, Shin A, Gibson PR. AGA clinical practice up-
date on functional gastrointestinal symptoms in patients with 



Coates et al 17

inflammatory bowel disease: expert review. Clin Gastroenterol 
Hepatol. 2019;17:380–390.e1.

171.	Manchikanti L, Kaye AM, Knezevic NN, et al. Responsible, 
safe, and effective prescription of opioids for chronic non-cancer 
pain: American Society of Interventional Pain Physicians (ASIPP) 
guidelines. Pain Physician. 2017;20:S3–S92.

172.	Manhapra A, Sullivan MD, Ballantyne JC, MacLean RR, Becker 
WC. Complex persistent opioid dependence with long-term 
opioids: a gray area that needs definition, better understanding, 
treatment guidance, and policy changes. J Gen Intern Med. 
2020;35:964–971.

173.	Diaper AM, Law FD, Melichar JK. Pharmacological strategies for 
detoxification. Br J Clin Pharmacol. 2014;77:302–314.

174.	Halligan MS, Jobling JC, Bartram CI. Benefit of intravenous 
muscle relaxants during barium follow through. Clin Radiol. 
1994;49:179–182.

175.	Brenner DM, Lacy BE. Antispasmodics for chronic abdom-
inal pain: analysis of North American treatment options. Am J 
Gastroenterol. 2021;116:1587–1600.

176.	Chang L, Sultan S, Lembo A, Verne GN, Smalley W, Heidelbaugh 
JJ. AGA clinical practice guideline on the pharmacological man-
agement of irritable bowel syndrome with constipation. Gastro-
enterology. 2022;163:118–136.

177.	Hendrich J, Van Minh AT, Heblich F, et al. Pharmacological dis-
ruption of calcium channel trafficking by the alpha2delta ligand 
gabapentin. Proc Natl Acad Sci U S A. 2008;105:3628–3633.

178.	Houghton LA, Fell C, Whorwell PJ, Jones I, Sudworth DP, Gale 
JD. Effect of a second-generation alpha2delta ligand (pregabalin) 
on visceral sensation in hypersensitive patients with irritable 
bowel syndrome. Gut. 2007;56:1218–1225.

179.	Saito YA, Almazar AE, Tilkes KE, et al. Randomised clinical trial: 
pregabalin vs placebo for irritable bowel syndrome. Aliment 
Pharmacol Ther. 2019;49:389–397.

180.	Rahimi R, Nikfar S, Rezaie A, Abdollahi M. Efficacy of tricyclic 
antidepressants in irritable bowel syndrome: a meta-analysis. 
World J Gastroenterol. 2009;15:1548–1553.

181.	Iskandar HN, Cassell B, Kanuri N, et al. Tricyclic antidepressants 
for management of residual symptoms in inflammatory bowel dis-
ease. J Clin Gastroenterol. 2014;48:423–429.

182.	Frolkis AD, Vallerand IA, Shaheen AA, et al. Depression increases 
the risk of inflammatory bowel disease, which may be mitigated 
by the use of antidepressants in the treatment of depression. Gut. 
2019;68:1606–1612.

183.	Kristensen MS, Kjaerulff TM, Ersboll AK, et al. The influence of 
antidepressants on the disease course among patients with Crohn’s 
disease and ulcerative colitis—a Danish nationwide register-based 
cohort study. Inflamm Bowel Dis. 2019;25:886–893.

184.	Kast RE, Altschuler EL. Remission of Crohn’s disease on bupro-
pion. Gastroenterology. 2001;121:1260–1261.

185.	Daghaghzadeh H, Naji F, Afshar H, et al. Efficacy of duloxetine 
add on in treatment of inflammatory bowel disease patients: a 
double-blind controlled study. J Res Med Sci. 2015;20:595–601.

186.	Mikocka-Walus A, Hughes PA, Bampton P, et al. Fluoxetine for 
maintenance of remission and to improve quality of life in patients 
with Crohn’s disease: a pilot randomized placebo-controlled trial. 
J Crohns Colitis. 2017;11:509–514.

187.	Blackwell J, Alexakis C, Saxena S, et al. Association between an-
tidepressant medication use and steroid dependency in patients 
with ulcerative colitis: a population-based study. BMJ Open 
Gastroenterol. 2021;8:e000588.

188.	Bogale K, Raup-Konsavage W, Dalessio S, Vrana K, Coates MD. 
Cannabis and cannabis derivatives for abdominal pain manage-
ment in inflammatory bowel disease. Med Cannabis Cannabinoids. 
2021;4:97–106.

189.	Johnson SB, Blum RW, Giedd JN. Adolescent maturity and the 
brain: the promise and pitfalls of neuroscience research in adoles-
cent health policy. J Adolesc Health. 2009;45:216–221.

190.	Testai FD, Gorelick PB, Aparicio HJ, et al.; American Heart Asso-
ciation Stroke Brain Health Science Subcommittee of the Stroke 

Council; Council on Arteriosclerosis, Thrombosis and Vascular 
Biology; Council on Cardiovascular and Stroke Nursing; Council 
on Lifestyle and Cardiometabolic Health; and Council on Periph-
eral Vascular Disease. Use of marijuana: effect on brain health: a 
scientific statement from the American Heart Association. Stroke. 
2022;53:e176–e187.

191.	Lal S, Prasad N, Ryan M, et al. Cannabis use amongst patients 
with inflammatory bowel disease. Eur J Gastroenterol Hepatol. 
2011;23:891–896.

192.	Ravikoff Allegretti J, Courtwright A, Lucci M, Korzenik JR, 
Levine J. Marijuana use patterns among patients with inflamma-
tory bowel disease. Inflamm Bowel Dis. 2013;19:2809–2814.

193.	Phatak UP, Rojas-Velasquez D, Porto A, Pashankar DS. Prevalence 
and patterns of marijuana use in young adults with inflammatory 
bowel disease. J Pediatr Gastroenterol Nutr. 2017;64:261–264.

194.	Hoffenberg EJ, McWilliams SK, Mikulich-Gilbertson SK, et al. 
Marijuana use by adolescents and young adults with inflamma-
tory bowel disease. J Pediatr. 2018;199:99–105.

195.	Lahat A, Lang A, Ben-Horin S. Impact of cannabis treatment on 
the quality of life, weight and clinical disease activity in inflamma-
tory bowel disease patients: a pilot prospective study. Digestion. 
2012;85:1–8.

196.	Naftali T, Lev LB, Yablecovitch D, Half E, Konikoff FM. Treat-
ment of Crohn’s disease with cannabis: an observational study. Isr 
Med Assoc J. 2011;13:455–458.

197.	Naftali T, Bar-Lev Schleider L, Dotan I, Lansky EP, Sklerovsky 
Benjaminov F, Konikoff FM. Cannabis induces a clinical response 
in patients with Crohn’s disease: a prospective placebo-controlled 
study. Clin Gastroenterol Hepatol. 2013;11:1276–1280.e1.

198.	Storr M, Devlin S, Kaplan GG, Panaccione R, Andrews CN. Can-
nabis use provides symptom relief in patients with inflammatory 
bowel disease but is associated with worse disease prognosis in 
patients with Crohn’s disease. Inflamm Bowel Dis. 2014;20:472–
480.

199.	Naftali T, Bar-Lev Schleider L, Sklerovsky Benjaminov F, Lish I, 
Konikoff FM, Ringel Y. Medical cannabis for inflammatory bowel 
disease: real-life experience of mode of consumption and assessment 
of side-effects. Eur J Gastroenterol Hepatol. 2019;31:1376–1381.

200.	Naftali T, Mechulam R, Marii A, et al. Low-dose cannabidiol 
is safe but not effective in the treatment for Crohn’s disease, a 
randomized controlled trial. Dig Dis Sci. 2017;62:1615–1620.

201.	Irving PM, Iqbal T, Nwokolo C, et al. A randomized, double-blind, 
placebo-controlled, parallel-group, pilot study of cannabidiol-rich 
botanical extract in the symptomatic treatment of ulcerative co-
litis. Inflamm Bowel Dis. 2018;24:714–724.

202.	Yacyshyn BR, Hanauer S, Klassen P, et al. Safety, pharmacoki-
netics, and efficacy of olorinab, a peripherally acting, highly selec-
tive, full agonist of the cannabinoid receptor 2, in a phase 2a study 
of patients with chronic abdominal pain associated with Crohn’s 
disease. Crohns Colitis 360. 2020;3:otaa089.

203.	Nitzan O, Elias M, Peretz A, Saliba W. Role of antibiotics for 
treatment of inflammatory bowel disease. World J Gastroenterol. 
2016;22:1078–1087.

204.	Lembo AJ, Lacy BE, Zuckerman MJ, et al. Eluxadoline for irritable 
bowel syndrome with diarrhea. N Engl J Med. 2016;374:242–253.

205.	Andresen V, Montori VM, Keller J, West CP, Layer P, Camilleri M. 
Effects of 5-hydroxytryptamine (serotonin) type 3 antagonists on 
symptom relief and constipation in nonconstipated irritable bowel 
syndrome: a systematic review and meta-analysis of randomized 
controlled trials. Clin Gastroenterol Hepatol. 2008;6:545–555.

206.	Chang L, Chey WD, Harris L, Olden K, Surawicz C, Schoenfeld P. 
Incidence of ischemic colitis and serious complications of constipa-
tion among patients using alosetron: systematic review of clinical 
trials and post-marketing surveillance data. Am J Gastroenterol. 
2006;101:1069–1079.

207.	Shah ED, Lacy BE, Chey WD, Chang L, Brenner DM. Tegaserod 
for irritable bowel syndrome with constipation in women younger 
than 65 years without cardiovascular disease: pooled analyses of 
4 controlled trials. Am J Gastroenterol. 2021;116:1601–1611.



18 Abdominal Pain in Inflammatory Bowel Disease

208.	Chang L, Lacy BE, Moshiree B, et al. Efficacy of linaclotide in 
reducing abdominal symptoms of bloating, discomfort, and pain: 
a phase 3B trial using a novel abdominal scoring system. Am J 
Gastroenterol. 2021;116:1929–1937.

209.	Kamuda JA, Mazzola N. Plecanatide (Trulance) for chronic idio-
pathic constipation and irritable bowel syndrome with constipa-
tion. P T. 2018;43:207–232.

210.	Brenner DM, Fogel R, Dorn SD, et al. Efficacy, safety, and toler-
ability of plecanatide in patients with irritable bowel syndrome 
with constipation: results of two phase 3 randomized clinical 
trials. Am J Gastroenterol. 2018;113:735–745.

211.	Chang L, Chey WD, Drossman D, et al. Effects of baseline abdom-
inal pain and bloating on response to lubiprostone in patients with 
irritable bowel syndrome with constipation. Aliment Pharmacol 
Ther. 2016;44:1114–1122.

212.	Alammar N, Wang L, Saberi B, et al. The impact of peppermint 
oil on the irritable bowel syndrome: a meta-analysis of the pooled 
clinical data. BMC Complement Altern Med. 2019;19:21.

213.	Curro D, Ianiro G, Pecere S, Bibbò S, Cammarota G. Probiotics, 
fibre and herbal medicinal products for functional and inflamma-
tory bowel disorders. Br J Pharmacol. 2017;174:1426–1449.

214.	Chey WD, Lembo AJ, Yang Y, Rosenbaum DP. Efficacy of 
tenapanor in treating patients with irritable bowel syndrome 
with constipation: a 26-week, placebo-controlled phase 3 trial 
(T3MPO-2). Am J Gastroenterol. 2021;116:1294–1303.

215.	Lewin SM, McConnell RA, Patel R, Sharpton SR, Velayos F, 
Mahadevan U. Improving the quality of inpatient ulcerative colitis 
management: promoting evidence-based practice and reducing 
care variation with an inpatient protocol. Inflamm Bowel Dis. 
2019;25:1822–1827.

216.	 Dalal RS, Palchaudhuri S, Snider CK, et al. A multimodal intervention 
using nonopioid analgesics is associated with reduced intravenous 
opioid exposure among hospitalized patients with inflammatory 
bowel diseases. Am J Gastroenterol. 2020;115:1474–1485.

217.	Zivin K, White JO, Chao S, et al. Implementing electronic health 
record default settings to reduce opioid overprescribing: a pilot 
study. Pain Med. 2019;20:103–112.

218.	Malte CA, Berger D, Saxon AJ, et al. Electronic medical record alert 
associated with reduced opioid and benzodiazepine coprescribing 
in high-risk veteran patients. Med Care. 2018;56:171–178.

219.	Louis E, Dotan I, Ghosh S, Mlynarsky L, Reenaers C, Schreiber 
S. Optimising the inflammatory bowel disease unit to improve 
quality of care: expert recommendations. J Crohns Colitis. 
2015;9:685–691.

220.	Fiorino G, Allocca M, Chaparro M, et al. “Quality of care” 
standards in inflammatory bowel disease: a systematic review. J 
Crohns Colitis. 2019;13:127–137.

221.	Bogale K, Yadav S, Stuart A, et al. Dedicated psychiatry clinic for 
inflammatory bowel disease patients has a positive impact on de-
pression scores. Inflamm Intest Dis. 2022;7:81–86.

222.	Magavi PR, Beeken LA, Matro R, Ally M, Ferrari MJ, Konijeti 
GG. Incorporating nutrition-based strategies into IBD treatment. 
Curr Gastroenterol Rep. 2022;24:183–190.

223.	Maheshwari P, Bobb A, Stuart A, et al. Impact of a nurse navigator 
on a dedicated inflammatory bowel disease-focused gastroenter-
ology clinic. Ann Gastroenterol. 2021;34:675–679.

224.	Hurtado-Lorenzo A, Honig G, Weaver SA, Larkin PB, Heller C. 
Chronic abdominal pain in IBD research initiative: unraveling 
biological mechanisms and patient heterogeneity to personalize 
treatment and improve clinical outcomes. Crohns Colitis 360. 
2021;3:otab034.

225.	Furey TS, Sethupathy P, Sheikh SZ. Redefining the IBDs using 
genome-scale molecular phenotyping. Nat Rev Gastroenterol 
Hepatol. 2019;16:296–311.

226.	Raffals LE, Saha S, Bewtra M, et al. The development and initial 
findings of a study of a prospective adult research cohort with 
inflammatory bowel disease (SPARC IBD). Inflamm Bowel Dis. 
2022;28:192–199.

227.	Riegler G, Tartaglione MT, Carratu R, et al. Age-related clinical 
severity at diagnosis in 1705 patients with ulcerative colitis: a 
study by GISC (Italian Colon-Rectum Study Group). Dig Dis Sci. 
2000;45:462–465.

228.	Rustgi SD, Kayal M, Shah SC. Sex-based differences in inflam-
matory bowel diseases: a review. Therap Adv Gastroenterol. 
2020;13:1756284820915043.

229.	Bharadwaj S, Barber MD, Graff LA, Shen B. Symptomatology of 
irritable bowel syndrome and inflammatory bowel disease during 
the menstrual cycle. Gastroenterol Rep (Oxf). 2015;3:185–193.

230.	Gonzalez-Lopez E, Imamura Kawasawa Y, Walter V, et al. Homo-
zygosity for the SCN10A polymorphism rs6795970 is associated 
with hypoalgesic inflammatory bowel disease phenotype. Front 
Med (Lausanne). 2018;5:324.

231.	Docherty MJ, Jones RC 3rd, Wallace MS. Managing pain in 
inflammatory bowel disease. Gastroenterol Hepatol (N Y). 
2011;7:592–601.

232.	Storm H. Changes in skin conductance as a tool to monitor 
nociceptive stimulation and pain. Curr Opin Anaesthesiol. 
2008;21:796–804.

233.	Sugimine S, Saito S, Takazawa T. Normalized skin conductance 
level could differentiate physical pain stimuli from other sympa-
thetic stimuli. Sci Rep. 2020;10:10950.

234.	Ledowski T, Bromilow J, Wu J, Paech MJ, Storm H, Schug SA. The 
assessment of postoperative pain by monitoring skin conductance: 
results of a prospective study. Anaesthesia. 2007;62:989–993.


