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Learning Objectives

▪ Describe the role of Rome-IV criteria and other tests 

in diagnosis

▪ Differentiate the subtypes of irritable bowel syndrome (IBS)

▪ Review the benefits and limitations of IBS and chronic 

idiopathic constipation (CIC) prescription medications

▪ Individualize treatment for IBS and CIC based on current 

evidence-based guidelines



Case Study - Randall

▪ 34-year-old sales manager referred for further 
management of abdominal symptoms which started 
after a trip to Mexico one year ago where he and his 
wife both developed severe food poisoning

▪ Since then, he has had daily loose, watery, non-bloody, 
urgent bowel movements and feels somewhat bloated 
and distended

▪ He reports daily pain in his lower abdomen that worsens 
just before a bowel movement and improves after having 
urgent diarrhea

▪ His wife’s symptoms have completely resolved



▪ His weight has remained stable. He does 
not report fevers, chills, rashes, oral ulcers, 
myalgias or arthralgias 

▪ He does not take any medications or use 
alternative therapies. Past medical and 
surgical history are unremarkable 

▪ He does not have a family history of irritable 
bowel syndrome (IBS), inflammatory bowel 
disease (IBD), celiac disease, or colorectal 
cancer

Case Study - Randall



Case Study - Randall

▪ He went to an urgent care clinic 3 months after 
the onset of symptoms 

▪ A complete blood count, complete metabolic 
panel, and stool studies were all normal 

▪ A 2-week trial of a lactose-free diet did not help

▪ Loperamide taken as needed has not helped his 
abdominal pain, bloating, or diarrhea 

▪ The patient has done some research and brings 
several questions to the visit

▪ The discussion in response to his questions 
serves as the basis for this presentation



Epidemiology of IBS

▪ Chronic, relapsing, life-long condition

▪ Abdominal pain most common symptom; required for 

diagnosis

▪ Prevalence estimated at 11% worldwide,14% in US1,2

▪ Occurs in all ages, but most <50 yrs1

▪ 2 times more common in women than in men2

▪ Commonly overlooked in men and older patients

1. Canavan C et al. Clin Epidemiol. 2014;6:71-80. 2. Hungin AP et al. Aliment Pharmacol Ther. 2005;21:1365-1375. 



IBS Overview

▪ IBS is a common functional bowel disorder characterized by recurrent abdominal 

pain associated with altered bowel habits1

▪ Abdominal bloating and distension are also often present, but neither is required 

to make the diagnosis of IBS1

IBS Classification1 Type of bowel habit alteration*

IBS-D† Diarrhea-predominant

IBS-C Constipation-predominant

IBS-M Mixed-type has alternating periods of diarrhea and constipation

*Based on stool form only on days with at least one abnormal bowel movement
†Most common subtype, affecting approximately 40% of patients2

1. Lacy BE, et al. Gastroenterology. 2016;150:1393-1407.

2. Lovell RM, et al. Clin Gastroenterol Hepatol. 2012;10(7):712-721.e714.



Criteria fulfilled for the last 3 months with symptom onset 
at least 6 months prior to diagnosis

Associated with 
a change in frequency of stool

Associated with a change in 
form of stool

Related to defecation

Recurrent abdominal pain

at least 1 day/week (on average) in the last 3 months

associated with ≥ 2 of the following:

▪ Intended to facilitate making a positive diagnosis of IBS as opposed to a diagnosis of exclusion

▪ A key difference from Rome III: classifies IBS subtypes by the proportion of days per month 

with symptomatic bowel movements rather than measuring all days

Lacy BE, et al. Gastroenterology. 2016;150:1393-1407.

Rome IV Criteria for IBS



Bristol Stool Scale

Stool Form Correlates to Intestinal Transit Time

Slow Transit

Rapid Transit



According to Rome IV criteria,

IBS is NOT a diagnosis of exclusion.



Role of Diagnostic Testing

▪ Diagnosis is based on a thoughtful history and limited 

physical examination to assess the presence of the 

distinguishing symptom of IBS

▪ New to Rome IV criteria is the use of limited testing to 

consider in patients without alarm symptoms1

▪ Complete blood count to ensure the absence of anemia

▪ C-reactive protein or fecal calprotectin to lower suspicion for 

IBD and prevent indiscriminate use of colonoscopy

▪ Celiac serologic testing

1. Ford AC, et al. N Engl J Med. 2017;376(26):2566-2578.



Conditions That Mimic IBS

▪ Lactose intolerance

▪ Fructose intolerance

▪ Small intestine bacterial overgrowth (SIBO)

▪ Celiac disease

▪ Inflammatory bowel disease

▪ Microscopic colitis

▪ Functional diarrhea

▪ Functional constipation

1. Lacy BE, et al. J Clin Med. 2017;6(11).

2. Lacy BE. Int J Gen Med. 2016;9:7-17.



Concerning Signs & Symptoms 
Warranting Further Investigation

▪ Age over 50 years without prior colon cancer screening

▪ Presence of overt GI bleeding

▪ Nocturnal passage of stool

▪ Unintentional weight loss

▪ Family history of inflammatory bowel disease or colorectal cancer

▪ Recent changes in bowel habits

▪ Presence of a palpable abdominal mass or lymphadenopathy

1. Lacy BE, et al. J Clin Med. 2017;6(11).

2. Begtrup LM, et al. Clin Gastroenterol Hepatol. 2013;11(8):956-962.e951.



IBS may be a brain-gut disorder

Genetic predisposition and 

environmental factors (including 

modeling, reward behavior, and 

cultural factors)
CNS alterations (stress pathway 

activation, anxiety, depression)

Alterations in gut epithelium and 

microbiome, increased risk of 

intestinal infection

Changes in tight junction and 

intestinal permeability

Localized inflammation, edema, 

or both; infiltration of inflammatory 

cells (e.g., mast cells, 

eosinophils); release of cytokines

Changes in visceral 

neuromuscular function

Development of IBS symptoms

Brain-Gut 

Pathway

Ford AC, Lacy BE, Talley NJ. Irritable Bowel Syndrome. N Engl J Med. 2017;376(26):2566-2578.



…and a gut-brain disorder

Infection, inflammation, 

food antigens, and medications

Changes in CNS function

(new-onset anxiety,

depression, somatization)

Changes in tight junction and 

intestinal permeability

Alterations in gut microbiome

Infiltration of inflammatory cells, 

changes in immunocyte function, 

cytokine release

Development  or 

exacerbation of 

IBS symptoms

Ford AC, Lacy BE, Talley NJ. Irritable Bowel Syndrome. N Engl J Med. 2017;376(26):2566-2578.



IBS as a Gut-Brain Disorder

▪ Increasing evidence implicates the GI microbiota in the pathogenesis 

of IBS1

▪ The intestinal microbiota in patients with IBS is altered compared with 

healthy controls2-4:

▪ General decrease in diversity

▪ Decreases in Bifidobacterium and Lactobacillus species

▪ Increase in Gammaproteobacterium species

▪ Infectious gastroenteritis is the strongest risk factor for IBS-D5,6

▪ Up to one third of individuals who have had IGE develop IBS-D (post-infectious IBS) 

with symptoms lasting months to years

1. Ford AC, et al. N Engl J Med. 2017;376(26):2566-2578.  

2. Liu HN, et al. Dig Liver Dis. 2017;49(4):331-337.

3. Tap J, et al. Gastroenterology. 2017;152(1):111-123.e118.

4. Harper A, et al. Foods. 2018;7(2).

5. Downs IA, et al. J Clin Gastroenterol. 2017;51(10):869-877.

6. Iacob T, et al. Clujul Med. 2017;90(2):133-138.



Natural History of IBS

▪ 50% of patients have persistent symptoms 3-5 years 

following diagnosis

▪ No therapy has been proven to alter the natural history of 

IBS in the long term1,2

▪ Uncertain if newer medications have altered natural history

1. Ford AC, et al. Gastroenterology. 2014;109:1547-1561.

2. Pimentel M. Am J Manag Care. 2018;24:S35-S46.



Treatment Overview

▪ Treatment of IBS is directed at decreasing symptoms of abdominal pain, 

bloating, and diarrhea/constipation

▪ Treatment should be individualized in a stepwise manner according to symptoms 

and severity1,2

▪ Moderate symptoms affecting home, social, and work life will likely require 

scheduled pharmacologic treatment with one or more of a range of options

▪ For patients with severe symptoms, consider referral to a gastroenterologist for 

specialty care, combination therapy, and possibly psychological or behavioral 

intervention (eg, cognitive behavioral therapy, hypnosis, and various relaxation 

methods).1,3-4

1. Lacy BE, et al. Gastroenterology. 2016;150:1393-1407.

2. Pimentel M. Am J Manag Care. 2018;24(3 Suppl):S35-s46.

3. Laird KT, et al. Clin Gastroenterol Hepatol. 2016;14(7):937-947.e934.

4. Moayyedi P, et al. European Gastroenterol J. 2017;5(6):773-788.



IBS-D
Diagnosis and Treatment



Making the Diagnosis in Patients with 
Suspected IBS-D and No Alarm Features*

Testing

▪ All IBS subtypes:1

▪ CBC

▪ Age-appropriate CRC screening

▪ IBS-D:1,2

▪ CRP or fecal calprotectin

▪ IgA TtG ± quantitative IgA

▪ When colonoscopy performed, obtain random biopsies

▪ SeHCAT, fecal bile acids, serum C4 where available

▪ IBSchek®

Symptoms/Comorbidities

▪ Supporting symptoms

▪ Bloating

▪ Co-morbid conditions

▪ GERD

▪ Dyspepsia

▪ TMJ syndrome

▪ Fibromyalgia

▪ Interstitial cystitis

▪ Dyspareunia

C4, 7α-hydroxy-4-cholesten-3-one; CBC, complete blood count; CRC, colorectal cancer; CRP, C-reactive protein; SeHCAT, selenium homocholic acid taurine; 

Ttg, tissue transglutaninase.

1. Chey WD et al. JAMA. 2015;313(9):949-958. 2. Pimentel M et al. PLoS ONE. 2015;10(5):e0126438. 3. Lacy BE, et al. Gastroenterology. 2016;150:1393-1407.

*Alarm features that should prompt further investigation may include: family history of CRC, IBD, celiac disease; rectal 

bleeding w/no bleeding hemorrhoids or anal fissures; unintentional weight loss; high-volume diarrhea or very frequent 

BMs; diarrhea awakening the patient; recent use of antibiotics; malnutrition; anemia



Treatment Depends on Severity

▪ Diet and lifestyle advice

▪ Positive diagnosis

▪ Explain and reassure

▪ Follow-up visit

▪ Manage stress

▪ Drug therapy

+

▪ Specialty referral

▪ Psychological treatments

▪ Central neuromodulators

+

Mild

(40%)

Moderate

(35%)

Severe

(25%)

Lacy, Mearin, et al. Gastroenterology, 2016; Drossman DA, et al. Am J Gastroenterol. 2011;106:1749-1759. 



First-line lifestyle and dietary modifications 
may provide adequate symptom relief1

▪ Exercise2,3

▪ Stress reduction (eg, meditation, counseling)4

▪ Attention to impaired sleep4

▪ Limit intake of potential dietary triggers (eg, alcohol, caffeine, spicy foods, 

fat, gas-producing foods)1

▪ Soluble fibers with a low rate of fermentation (eg, psyllium) may have 

some benefit in addressing diarrhea1

▪ Gluten-free diet may help reduce symptoms, but data do not support 

additive effect over a low-FODMAP diet alone5

1. Moayyedi P, et al. Eur Gastroenterol J. 2017;5(6):773-788.

2. Hajizadeh Maleki B, et al. Cytokine. 2018;102:18-25.

3. Johannesson E, et al. World J Gastroenterol. 2015;21(2):600-608.

4. Pimentel M. Am J Manag Care. 2018;24(3 Suppl):S35-s46.

5. Ford AC, et al. N Engl J Med. 2017;376(26):2566-2578.



Low FODMAP Diet

▪ Restricts short-chain carbohydrates known collectively as fermentable 

oligosaccharides, disaccharides, monosaccharides and polyols 

(FODMAPs)

▪ Found in such foods as wheat, broccoli, legumes, dairy, apples, and stone fruits1-5

▪ Approximately 70% response rate in reducing abdominal pain, bloating, 

diarrhea, abdominal distention, and flatulence1-5

▪ Should be guided by a dietician due to complexity and potential risks for 

inadequate nutritional intake3

▪ May have durable efficacy even with reintroduction of FODMAPs3

1. Altobelli E, et al. Nutrients. 2017;9(9).

2. Cozma-Petrut A, et al. World J Gastroenterol. 2017;23(21):3771-3783.

3. Gibson PR. J Gastroenterol Hepatol. 2017;32 Suppl 1:32-35.

4. Schumann D, et al. Nutrition. 2018;45:24-31.

5. Varju P, et al. PLoS One. 2017;12(8):e0182942.



FODMAP Foods to Avoid

Excess Fructose Lactose Fructans Galactans Polyols

Fruit: apple, mango, 

nashi, pear, tinned fruit in 

natural juice, watermelon

Sweeteners: fructose, 

high fructose corn syrup

Large Total Fructose 

Dose: concentrated fruit 

sources, large servings 

of fruit, dried fruit, fruit 

juice

Honey: corn syrup, 

fruisana

Milk: milk from cows, 

goats or sheep, custard, 

ice cream, yogurt 

Cheeses: soft unripened

cheeses (cottage, cream, 

mascarpone, ricotta)

Vegetables: artichoke, 

asparagus, beetroot, 

broccoli, brussels 

sprouts, cabbage, 

eggplant, fennel, garlic, 

leek, okra, onion (all), 

shallots, spring onion

Cereals: wheat and rye, 

in large amounts (bread, 

crackers, cookies, 

couscous, pasta)

Fruit: custard apple, 

persimmon, watermelon

Miscellaneous: chicory, 

dandelion, inulin, 

pistachio

Legumes: baked beans, 

chickpeas, kidney beans, 

lentils, soy beans

Fruit: apple, apricot, 

avocado, blackberry, 

cherry, longon, lychee, 

nashi, nectarine, peach, 

pear, plum, prune, 

watermelon

Vegetables: cauliflower, 

green capsicum (bell 

pepper), mushroom, 

sweet corn

Sweeteners: 

sorbitol (420)

mannitol (421)

isomalt (953)

maltitol (965)

xylitol (967)



FODMAP Foods that are OK

Fruit Vegetables Grain Foods Milk Products Other

Fruit: banana, blueberry, 

boysenberry, canteloupe, 

cranberry, durian, grape, 

grapefruit, honeydew 

melon, kiwi fruit, lemon, 

lime, mandarin, orange, 

passionfruit, pawpaw, 

raspberry, rhubarb, 

rockmelon, star anise, 

strawberry, tangelo

Note: if fruit is dried, eat 

in small quantities

Vegetables: alfalfa, 

bamboo shoots, bean 

shoots, bok choy, carrot, 

celery, choko, choy sum, 

endive, ginger, green 

beans, lettuce, olives, 

parsnip, potato, pumpkin, 

red capsicum (bell 

pepper), silver beet, 

spinach, squash, swede, 

sweet potato, taro, 

tomato, turnip, yam, 

zucchini

Herbs: basil, chili, 

coriander, ginger, 

lemongrass, marjoram, 

mint, oregano, parsley, 

rosemary, thyme

Cereals: gluten-free 

bread or cereal products

Bread: 100% spelt bread 

Rice

Oats

Polenta

Other: arrowroot, millet, 

psyllium, quinoa, sorgum, 

tapioca 

Milk*: lactose-free milk, 

oat milk, rice milk, soy 

milk

*check for additives

Cheeses: hard cheeses, 

brie, camembert

Yogurt: lactose-free 

varieties

Ice Cream Substitutes: 

gelati, sorbet

Butter Substitutes: olive 

oil

Tofu

Sweeteners: sugar* 

(sucrose), glucose, 

artificial sweeteners not 

ending in ‘-ol’

Honey Substitutes: 

golden syrup*, maple 

syrup*, molasses, treacle

*small quantities



Low FODMAP Diet: Evidence

IBS-QOL, Irritable Bowel Syndrome Quality of Life Instrument

Eswaran SL, Chey WD, et al. Am J Gastroenterol. 2016;111(12):1824-1832. Eswaran SL, Chey WD, et al. Clin Gastroenterol Hepatol 2017;15(12):1890-1899.
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Therapies for IBS-D by Symptom

Abdominal 
Pain/Discomfort

▪ Alosetron (Lotronex)

▪ Rifaximin (Xifaxan)

▪ Antidepressants* 
(TCA, SSRI)

▪ Smooth muscle 
antispasmodics 
(dicyclomine, 
hyoscyamine*)

▪ Low FODMAP diet*

Bloating/Distension

▪ Rifaximin

▪ Probiotics*

▪ Diet*

Diarrhea

▪ Alosetron

▪ Eluxadoline (Viberzi)

▪ Rifaximin

▪ Cholestyramine*

▪ Diphenoxylate-
atropine*

▪ Loperamide*

*Not approved for IBS-D by the US FDA

SSRI, serotonin selective reuptake inhibitor; TCA, tricyclic antidepressant 



Probiotics: 
Putative Mechanisms of Action

▪ Competitive inhibition

▪ Barrier protection

▪ Immune effects

▪ Anti-inflammatory effects

▪ Production of beneficial substances (enzymes, SCFA, 

bacteriocidal agents)

▪ Alterations in local pH

▪ Provides nutrition to colonocytes

SCFA, short chain fatty acids

Camilleri M. J Clin Gastroenterol. 2006;40:264-269.
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Triple-Coated Peppermint Oil

▪ Enteric-coated, sustained release 

microspheres of peppermint oil 

designed for specific site 

targeting (PO-SST)

▪ IBSREST trial: pts with IBS-D 

or IBS-M

▪ PO-SST 180 mg TID for 4 wks

improved TISS

Cash BD et al. Dig Dis Sci. 2016;61:560-571. 

Symptom Reduction at Day 29



Antibiotics

▪ Neomycin

▪ Symptom improvement but rapid bacterial resistance

▪ Rifaximin

▪ Oral, nonsystemic, broad-spectrum antibiotic

▪ Targets the gut

▪ Associated with low risk of bacterial resistance and favorable side-

effect profile1,2

▪ FDA approved for treatment of IBS-D in adults

FDA, Food and Drug Administration

1. Pimentel M, et al. Dig Dis Sci. 2017;62(9):2455-2463. 2. Pimentel M, et al. N Engl J Med. 2011;364(1):22-32.



Rifaximin for IBS-D: TARGET 1 and 2

Pimentel M et al. N Engl J Med. 2011;364:22-32.

Outcomes at 4 Wks
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IBS-Related Bloating

TARGET 1 TARGET 2 Combined

40.8 40.6 40.7

31.2 32.2 31.7

0

20

40

60

80

%
 P

at
ie

n
ts

P=0.01

n=309 n=314 n=315 n=320 n=624 n=634

P=0.03 P<0.001

Adequate Relief of 
Global IBS Symptoms

TARGET 1 TARGET 2 Combined

39.5 41 40.2

28.7
31.9 30.3

0

20

40

60

80

%
 P

at
ie

n
ts

P=0.005

n=309 n=314 n=315 n=320 n=624 n=634

P=0.02 P<0.001

Rifaximin Placebo

▪ Patients had IBS w/o 

constipation

▪ 550 mg TID vs placebo 

for 14 d 

▪ Responder 2/4 weeks

Rifaximin Placebo



Pimentel M et al; TARGET Study Group. N Engl J Med. 2011;364(1):22-32. From N Engl J Med, Pimentel M et al, Rifaximin 

Therapy for Patients with Irritable Bowel Syndrome without Constipation, 354, 22-32. 
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Rifaximin Relieves IBS-D Symptoms: 
Phase 3 Data

▪ Two identical phase 

3, double-blind, 

placebo-controlled 

trials (TARGET 1 

and 2) 

▪ Randomized to 

rifaximin 550 mg or 

placebo, TID x 2 wk



IBS-Related Abdominal Pain and Stool Consistency (Worst-Case Analysis)

First and Second Repeat Treatment Phases
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P=.0232 P=.0023P=.0263
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Primary endpoint

2nd repeat treatment Both 1st and 2nd 
repeat treatment

Responder: Pt responding to IBS-related abdominal pain (≥30% improvement) and stool consistency (≥50% decrease in # BMs with type 6 or 7)

from consistency for ≥2 of 4 wk.  Lembo A et al. Gastroenterology. 2016;151(6):1113-1121.
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Rifaximin: 
Patients Can Be Retreated Up to 2 Times



Rifaximin Safety Profile

1. Schoenfeld P et al. Aliment Pharmacol Ther. 2014;39:1161-1168. 2. XIFAXAN(rifaximin)[prescribing information]. Raleigh, NC: Salix Pharmaceuticals, Inc., 2015.

Most Common Reported AEs (≥2%)a1

aPooled analysis of Phase 2b and 3 trials of rifaximin in non-IBS-C

AE

Rifaximin 550 mg
(n=1008)

Placebo
(n=829)

n (%)

Headache 55 (5.5) 51 (6.2)

URI 45 (4.5) 47 (5.7)

Nausea 41 (4.1) 31 (3.7)

Abdominal pain 40 (4.0) 39 (4.7)

Diarrhea 35 (3.5) 26 (3.1)

Urinary tract infection 32 (3.2) 18 (2.2)

Dosage: 550 mg TID for 14 d, with up to 2 retreatments with the same regimen2



Eluxadoline (Viberzi) for IBS-D

▪ Mixed opioid receptor modulator1,2

▪ Mu (μ) opioid receptor agonist and kappa (κ) opioid receptor 

agonist; delta (δ) opioid receptor antagonist

▪ Low systemic exposure after oral administration2

▪ Schedule IV drug due to binding at opioid receptors

▪ No evidence of CNS abuse potential, dependence, or 

withdrawal during clinical trials

CNS, central nervous system

1. Fujita W et al. Biochem Pharmacol. 2014. http://dx.doi.org/10.1016/j.bcp.2014.09.015. 2. Wade PR et al. Br J Pharmacol. 2012;167:1111-1125.



Responder: Pt responding to abdominal pain (≥30% improvement) and stool consistency (BSS score <5 or in absence of BM, if accompanied by ≥30% 

improvement in WAP compared to average baseline pain) for 50% of weeks

BSS, Bristol Stool Scale; ELX, eluxadoline; PBO, placebo; WAP, Worst Abdominal Pain.  Lembo A et al. N Engl J Med. 2016;374(3):242-253.
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Eluxadoline Improves 
Global Symptoms of IBS-D



Eluxadoline in Practice

▪ Recommended dose: 
100 mg po BID with food

▪ Reduced dose (75 mg po 
BID with food) in patients 
who:
▪ Are unable to tolerate 100 

mg dose

▪ Are receiving concomitant 
OATP1B1 inhibitors

▪ Mild or moderate hepatic 
impairment

▪ Contraindications:

▪ No gallbladder 

▪ Biliary duct obstruction

▪ Sphincter of Oddi disease or 
dysfunction

▪ History of pancreatitis

▪ Severe liver impairment

▪ Severe constipation

▪ Consumption of >3 alcoholic 
drinks/day

Viberzi (eluxadoline) [prescribing information]. Irvine, CA: Allergan USA, Inc.; 11/2017.
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Eluxadoline Safety Profile

AE, adverse event; GB, gallbladder; LAE, liver-associated enzymes; URI, upper respiratory infection

All constipation events were nonserious; 1.4% of patients receiving eluxadoline and 0.2% receiving placebo discontinued due to nonserious constipation

1. Lembo AJ et al. N Engl J Med. 2016;374:242-253. 2. VIBERZI (eluxadoline)[prescribing information]. Cincinnati, OH: Forest Pharmaceuticals, Inc., 2015. 

Most Common AEs in Phase 3 Trials1

(>4% in either treatment arm and >placebo)

AE

Placebo
(n=808)

Eluxadoline 
75 mg (n=807)

Eluxadoline
100 mg 
(n=859)

n (%)

Constipation 20 (2.5) 60 (7.4) 74 (8.6)

Nausea 41 (5.1) 65 (8.1) 64 (7.5)

Abdominal pain 33 (4.1) 47 (5.8) 62 (7.2)

Vomiting 11 (1.4) 32 (4.0) 36 (4.2)

Gastroenteritis 27 (3.3) 36 (4.5) 19 (2.2)

URI 32 (4.0) 27 (3.3) 47 (5.5)

Nasopharyngitis 27 (3.3) 33 (4.1) 23 (2.7)

Dosage2: 100 mg BID taken with food or

75 mg BID with food in patients who: 

▪ Do not have a gallbladder

▪ Are unable to tolerate 100 mg BID

▪ Are receiving concomitant OATP1B1 inhibitors

▪ Have mild or moderate hepatic impairment

Sphincter of Oddi spasm events1

▪ Abdominal pain, elevated LAEs

▪ 0.5% (8/1666) patients receiving eluxadoline

▪ 1/8 with 75 mg; 7/8 with 100 mg

▪ All cases in patients without GB

Pancreatitis1

▪ 5 additional cases with eluxadoline

▪ 3 associated with excessive alcohol use 

▪ 1 with biliary sludge



Alosetron: RCTs

▪ Partially selective 5-HT3 antagonist

▪ 8 RCT, 4341 patients (predominantly 
women)

▪ NNT=7.5

▪ 0.5 mg BID starting dose; female 
patients with chronic, severe IBS-D 
who have not responded adequately 
to conventional therapy*
▪ May increase to 1 mg BID if well 

tolerated 

▪ More AEs with alosetron than 
placebo; NNH = 10; constipation; 
colon ischemia: 1/1000 patient-yrs

AE, adverse event; NNH, number needed to harm; NNT, number needed to treat; RCT, randomized controlled trial

*US National Library of Medicine Daily Med. Alosetron hydrochloride tablet. 

Ford AD et al. Am J Gastroenterol. 2009;104(7):1831-1844. 



Alosetron Safety Profile

▪ For female patients with chronic, severe IBS-D1

▪ Dosage: 0.5 mg BID1

▪ REMS program modified in January 20162

▪ Rare AEs3

▪ Ischemic colitis (0.95 cases/1000 patient-y)

▪ Serious complications of constipation 

(0.36 cases/1000 patient-y)

REMS, Risk Evaluation and Mitigation Strategy

1. US National Library of Medicine Daily Med. Lotronex (alosetron hydrochloride) tablet. 

2. FDA. Lotronex (alosetron) tablets and authorized generic tablets. Risk evaluation and mitigation strategy (REMS). 

3. Chang L et al. Am J Gastroenterol. 2010;105:866-875.



IBS-C and CIC: 
Diagnosis and 

Comprehensive Care



Case Study - Kate

▪ 46-year-old dental hygienist 

▪ 10-year history of abdominal pain, bloating, and 

constipation; getting worse over the past 2 years

▪ Experiences sharp, crampy pain several times a 

week, lasting for minutes up to an hour; not related 

to eating

▪ BMs hard and pellet like, occur every 3 days or longer  

▪ Relief of the pain and bloating with defecation

▪ Fiber supplements worsen her bloating



Case Study - Kate

▪ Bothered by unpredictability of bowel pattern

▪ Unwilling to evacuate when at work or school

▪ W/symptoms, becomes anxious in social situations and tends 

to avoid them 

▪ Misses work 5 or 6 times/year when symptoms are active

▪ Physical exam is normal, with no evidence of dyssynergia on DRE

▪ Routine labs (CBC, serum chemistries, and TSH) and 

colonoscopy normal

▪ Denies rectal bleeding, weight loss

▪ Denies family history of IBD, celiac disease, or colon cancer

CBC, complete blood count; DRE, digital rectal exam; TSH, thyroid-stimulating hormone



IBS and IBS-C: Rome IV Criteria*

Recurrent abdominal pain at least 

1 day per week associated with two 

or more of the following:

▪ Related to defecation

▪ Onset associated with a change in 

the frequency of stool

▪ Onset associated with a change in 

the form of stool

*Criteria fulfilled for the last 3 months with symptom onset 
at least 6 months prior to diagnosis
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Fermín Mearin et al. Gastroenterology. May 2016.



Case Resolution - Kate

▪ Patient returns in one month

▪ All symptoms have improved
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*Under investigation for CIC in the United States

IBS-C Treatment Medications

▪ When do you use OTC laxatives for IBS-C?

▪ Stimulant: e.g., senna, cascara, bisacodyl 

▪ Osmotic laxative: e.g., PEG

▪ How do you choose/prioritize prescription treatments?

▪ Prosecretory agents: lubiprostone (Amitiza), linaclotide (Linzess), or 
plecanatide (Trulance)

▪ Prokinetic agents: prucalopride (Motegrity) 

▪ How do you choose/prioritize central treatments?

▪ Central neuromodulators (e.g., TCA, SNRI)

▪ Psychological treatment (e.g., CBT, hypnosis)

OTC, over the counter



Case Study - Rebecca

▪ 45-year-old cashier who had normal bowels until 
hysterectomy 5 yrs ago 

▪ Bloating, mild abdominal discomfort, hard small stools 
2-3/wk with some straining   

▪ Perineal pressure allows for easier defecation

▪ Feels anxious and fearful that things will get worse as she ages

▪ Other symptoms: headache, breathlessness, dysmenorrhea, 
dizziness, lethargy

▪ Sleeps poorly

▪ Becks Anxiety Inventory scores 34

▪ PHQ-9 scores 9

▪ Physical examination: small rectocele on examination; otherwise, normal



Rome IV Diagnostic Criteria

Rome IV Diagnostic Criteria* for Functional Constipation (also called CIC)

1. Must include ≥2 of the following†: 

▪ Straining >25% of defecations

▪ Lumpy or hard stools (Bristol Stool Form Scale 1-2) >25% of defecations

▪ Sensation of incomplete evacuation >25% of defecations

▪ Sensation of anorectal obstruction/blockage >25% of defecations

▪ Manual maneuvers to facilitate >25% of defecations

▪ <3 SBMs/wk

2. Loose stools rare without laxative use

3. Insufficient criteria for IBS

*Criteria fulfilled for last 3 mo with symptom onset ≥6 mo prior to diagnosis. †For research studies, patients meeting criteria for OIC should not be given an 

FC diagnosis due to difficulties distinguish between opioid side-effects and other causes of constipation; however, it is recognized that these conditions 

may overlap 

CIC, chronic idiopathic constipation; OIC, opioid-induced constipation; SBM, spontaneous bowel movement

Mearin F et al. Disorders of Brain-Gut Interaction, 4th ed. Rome Foundation, 2016;967-1058.



2 or more symptoms for ≥ 3 months, onset being at least 6 months prior to diagnosis, 
with symptoms present in at least 25% of defecations; insufficient criteria for IBS* 

Manual 
maneuvers

Straining
Lumpy or 

hard stools 
(BSFS 1-2)

Sensation of 
anorectal

obstruction/ 
blockage

Sensation of 
incomplete 
evacuation

< 3 bowel 
movements  

per week

Diagnosis: 
Chronic Idiopathic Constipation (CIC)

▪ Rome IV definition for functional constipation (also called CIC):

*Loose stools are rarely present without of laxatives. 

Lacy BE, Mearin F, et al. Gastroenterology 2016; 150: 1393-1407.

IBS: Primary (and required) complaint of abdominal pain “related” to 
changes in bowel habits (form/frequency/quality)



Epidemiology of CIC

▪ Prevalence of CIC – 14%

▪ With little variation by geographical region

▪ Prevalence increases with age

▪ More common in women (twice that in men) 

▪ Low socio-economic status



Case Evolution - Rebecca

▪ She returns three weeks later

▪ Constipation is much better, although 

she reports several of her other 

symptoms associated with feelings of 

anxiety and worry



Case Resolution - Rebecca

▪ One month later, constipation 

and psychological symptoms 

have greatly improved



CIC Treatment Medications

▪ When do you use OTC laxatives for CIC?

▪ Stimulant (e.g., senna, cascara, bisacodyl) 

▪ Osmotic laxative (e.g., PEG)

▪ How do you choose/prioritize prescription treatments?

▪ Prosecretory agents (lubiprostone, linaclotide, or plecanatide)

▪ Prokinetic agents (prucalopride)

▪ How do you decide on treatments for anxiety and somatic symptom 
hypervigilance?

▪ Neuromodulators (e.g., SSRI)

▪ Psychological treatment (e.g., CBT, hypnosis)
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FDA Approved 
IBS-C and CIC Treatments

Name (*Place of activity*) Dose

Lubiprostone (Amatiza) Type 2 chloride channel activator
CIC: 24 mcg twice daily

IBS-C: 8 mcg twice daily

Linaclotide (Linzess) Guanylate cyclase-C (GC-C agonist)
CIC: 145 mcg/day in adults

IBS-C: 290 mcg/day in adults

Plecanatide (Trulance) Uroguanylin analogue (GC-C agonist)
CIC: 3 mg once daily

IBS-C: 3 mg once daily

Prucalopride (Motegrity) Serotonin 5-HT4 receptor agonist

CIC, adults: 2 mg once daily

CIC, pts with severe renal 

impairment: 1 mg once daily

Tegaserod (Zelnorm) Serotonin 5-HT4 receptor agonist IBS-C: 6 mg taken twice daily orally

Approved use specific to women under 65 years of age with IBS-C. Source: https://professionals.optumrx.com

https://professionals.optumrx.com/


Lubiprostone in CIC: Phase 3 Data

▪ Type 2 chloride channel activator; increases ion and water 

secretion into gut

*P<.01, ** P<.001, lubiprostone 48 µg vs placebo

1. Johanson et al. Am J Gastroenterol. 2008;103:170-177; 2. Barish CF et al. Dig Dis Sci. 2010;55(4):1090-1097.
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Drossman DA et al. Aliment Pharmacol Ther. 2009;29(3):329-341.
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▪ 12-wk treatment period

▪ Overall responder: Monthly responder for at least 2 of 3 mos

▪ Monthly responder: At least moderate relief for 4 of 4 wks, 

or significant relief for 2 of 4 wks

Lubiprostone in IBS-C: Phase 3 Data

▪ 3 RCT, 1366 patients

▪ IBS-C dose: 8 mcg BID

▪ NNT=12.5

▪ AEs: diarrhea and 

nausea



Linaclotide

▪ Guanylate cyclase-C (GC-C) 
agonist

▪ Non-absorbed peptide binds to 
GC-C receptor, increases cGMP 

▪ cGMP activates CFTR to secrete 
anions and fluid; may mediate 
visceral sensation 

▪ Dosing/indications: 

▪ 290 mcg/day: IBS-C in adults

▪ 145 mcg/day: CIC in adults

cGMP, cyclic guanosine monophosphate 



*Responder = ≥3 CSBM/wk and increase of ≥1 CSBM/wk for ≥ 9/12 wk

CSMB, complete spontaneous bowel movement

Lembo AJ et al. N Eng J Med. 2011;365(6):527-536.
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P<.01 for all comparisons

Linaclotide in CIC: Phase 3 Data



*P<.0001

BL, baseline

Chey W et al. Am J Gastroenterol. 2012;107(11):1702-1712.
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Two randomized, 12-wk, double-blind, placebo-controlled trials
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Plecanatide 3.0 mg Plecanatide 6.0 mg Placebo

*
* ** **

Responder: ≥3 CSBMs/wk and ≥1 CSBM from baseline for ≥9 of 12 wk including ≥3 of last 4 wk

Most common AE: diarrhea

CSBM, complete spontaneous bowel movement

*P<.001; **P=.004 

1. Miner PB Jr et al. Am J Gastroenterol. 2017;112:613-621.  2. DeMicco m et al. Therap Adv Gastroenterol. 2017;10(11):837-851.

Plecanatide in CIC: Phase 3 Data

▪ Uroguanylin analogue 

(GC-C agonist) with pH 

selective receptor activity

▪ Maximum binding 

efficiency at lower pH; 

minimal binding at high pH

▪ Dosing/indications

▪ 3 mg daily: IBS-C and CIC 

in adults



Plecanatide in IBS-C: Phase 3 Data

Brenner D, et al. Am J Gastroenterol. 2018;113:735-745.

Diarrhea: 3.2% (3 mg), 3.7% (6 mg), 1.3% (placebo) Diarrhea: 5.4% (3 mg), 4.3% (6 mg), 0.6% (placebo)
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Prucalopride in CIC

▪ 5-HT4 receptor agonist

▪ Highly selective affinity; no known cardiac effects

▪ Approved in 60 countries

▪ Majority of adverse events were mild: nausea, diarrhea, 
abdominal pain, headache 

▪ Proportion of patients with MACE was low/comparable 
between groups (1.8% for placebo versus 2.0% for 
prucalopride)

MACE, major adverse cardiovascular events

1. Wong BS, et al. Clin Exp Gastroenterol. 2010;3:49-56.; 2. Camilleri M, et al. Dig Dis Sci. 2016;61(8):2357-2372.



Prucalopride Improves SCBMs 
in Adults with CIC Across 6 RCTs

Average frequency ≥3 SCBMs/wk over 12 wk

OR, odds ratio; SCBM, spontaneous complete bowel movements 

Camilleri M et al. Dig Dis Sci. 2016;61:2357-2372. Distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International 

License (http://creativecommons.org/licenses/by-nc/4.0/).
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Fiber and Stool Softeners

▪ Most useful in patients with mild, infrequent constipation

▪ Best evidence for psyllium/soluble fiber ≥ 25 gm/d

▪ Role in delayed colon transit or dyssynergia is limited

▪ Fiber may worsen symptoms in patients with significantly 

delayed colon transit or pelvic floor dysfunction



PEG for Chronic Constipation

US multicenter, double-blind, randomized placebo-controlled 

trial of PEG vs. placebo for 6 months

PEG = polyethylene glycol 3350; ***p<001 vs placebo

**Treatment response = ≥3 BMs/wk and no more than 1 of the remaining 3 Rome symptoms in the absence of rescue medications = ≥ 50% of the time

Dipalma JA et al. Am J Gastroenterol. 2007;102(7):1436–1441; Cash BD et al. Rev Gastroenterol Dis. 2007; 7:116–133.
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Bisacodyl for CIC

▪ RCT, 27 centers in UK

▪ 368 adults with CC (Rome III),  75% female

▪ Bisacodyl 10mg/d x 4 weeks (n=247) vs. placebo (n=121)

*”Good” or “Satisfactory”

SAE, serious adverse event; QOL, quality of life

Kamm et al. CGH. 2011; 9:557.

Bisacodyl Placebo P value

CSBM/week (1.1) 5.2 ± 0.3 1.9 ± 0.3 < 0.001

SBM/week (4) 12-8 unchanged < 0.001

Global assessment* 79.5% 49.6% < 0.001

QOL < 0.001

Bisacodyl superior to 

placebo for straining, sense 

of anorectal blockage and 

stool form (p < 0.001)

AEs: 72% vs 37%, 

SAEs: 6.5% vs 1.7%
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Tenapanor (Ibsrela) IBS-C

▪ NHE3 Inhibitor: traps water and 
phosphate in GI lumen; pain 
modulation via TRPV-1 

▪ 50 mg bid resulted in a significantly 
higher CSBM responder rate than 
placebo

▪ Primary endpoint: increase ≥ 1 CSBM 
per week from baseline for ≥ 6/12 
treatment weeks (ITT analysis)

▪ Most frequent adverse events were 
diarrhea, headache, urinary tract 
infection, abdominal pain
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Chey WD, et al. Am J Gastroenterol. 2017;112(5):763-774.



Vibrating Capsule: 
Chemical-free Treatment

Orally administrated vibrating capsule 

stimulates bowel motility by mechanically 

inducing vibrations in the large intestine

VIBRATING CAPSULE

PATIENT REPORTING APP    

Patients report bowel activity:

▪ Allowing the physician to adjust 

the treatment 

▪ Longitudinal, personalized data 

collection for further 

development of treatment plans 

ACTIVATING BASE UNIT  

The base unit activates the capsule 

prior to use. After placing a vibrating 

capsule into the designated groove, 

an activation signal is transmitted by 

the base unit to the capsule 



Vibrating Capsule Dose Response 
for CIC (≥1<3 SBM baseline)

35.0%

26.0%

15.0%

0.0%

Vibrant - 2 caps/week
(single vibration session)

Vibrant - 5 caps /week
(Multi vibration sessions)

N = 38 Subjects 
P = 0.058

26%
difference

20%
difference

N = 77 Subjects 
P = 0.03

PEP: add 1 CSBM/WEEK, compared to baseline PEP: add 2 CSBM/WEEK, compared to baseline

Higher dose led to increased efficacy from 1 to 2 additional CSBM/week, No side effects

Rao SSC, Lembo A, Chey WD, Friedenberg K, Quigley EMM. Effects of the vibrating capsule on colonic circadian rhythm and bowel symptoms in chronic 

idiopathic constipation. Neurogastroenterology & Motility. 2020;32:e13890. https://doi.org/10.1111/nmo.13890

https://doi.org/10.1111/nmo.13890


Summary

▪ An individualized approach to the management of patients 

with IBS/CIC begins with reassurance, explanation, and a 

positive diagnosis that includes limited testing to rule out 

disorders that may mimic IBS-D (eg, IBD or celiac disease) 

▪ Treatment options should be considered in the context of 

symptoms, possible etiologic factors, and benefits vs risks

▪ Treatment typically begins with dietary modifications, 

increased exercise, and stress reduction



Summary (cont.)

▪ CIC and IBS-C are common and debilitating disorders

▪ Main difference is importance of abdominal pain in IBS-C

▪ Initial therapy usually consists of fiber and OTC laxatives

▪ Evidence-based prescription medications for CIC/IBS-C include:

▪ IBS-C: Lubiprostone, Linaclotide, Plecanatide

▪ CIC: Lubiprostone, Linaclotide, Plecanatide, Prucalopride 

▪ In development: Tenapanor, vibrating capsule

▪ Consider further diagnostic testing if non-response to medical 
therapy or + alarm features

▪ Outlet obstruction, slow transit, secondary causes


