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I didn’t know that! 

• IBS represents what percentage of primary 
care visits AND gastroenterological referrals? 
– A. 6% and 40% 
– B. 12% and 28% 
– C. 15% and 50% 
– D. 20% and 60% 
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Overview 

• Pathophysiology 
• Clinical Diagnosis 
• Treatment 



Pathophysiology 

• Old Thoughts: 
– Mechanics of the pain: distension 

• New  Thoughts: 
– Why is the distension happening? 
– Why the sensitivity? 





“The device was programmed to 
deliver distensions at a rapid 
volume rate (870 ml/min) to 
constant pressure plateaus, and 
to log the sensations (i.e., no 
sensation, moderate sensation, 
discomfort, and pain)”  
 



Summary of Results 

• Rectal perception thresholds were significantly 
lower in IBS patients than in healthy controls 
both before and after sigmoid stimulation 

Schmulson M, Chang L, Naliboff B, Lee OY, Mayer EA. Correlation of symptom 
criteria with perception thresholds during rectosigmoid distension in irritable 
bowel syndrome patients. Am J Gastroenterol2000 Jan;95(1):152-6. 



• ViseralHypersensitivty 
– Colorectal sensitivity is attenuated in IBS after 

meal intake, and visceral stimulus is higher during 
stress 

• GI Dysmotility 
– Frequent occurrence of High-Amplitude 

propagated contractions (HAPCs) in IBS-D 
– Pelvic Floor dyssynergia has symptoms attributed 

to IBS-C 
• Brain-Gut Interaction 

– Sensory perception changes by your environment 
– Corticotropin-Releasing Hormone (CRH) is a 

mediator of stress in this axis.  IV CRH exacerbates 
colonic motility 

 
Lee YJ, Park KS. Irritable bowel syndrome: emerging paradigm in 
pathophysiology. World J Gastroenterol2014 Mar 14;20(10):2456-69 



Hong SN, Rhee PL. Unraveling the ties between irritable bowel syndrome and intestinal microbiota. World J 
Gastroenterol2014 Mar 14;20(10):2470-81. 



Luminal Microbiota 

• Majority of the GI microbiota 
• Makes gas that makes bloating and flatulence 
• Microarray study of 16S rRNA showed: 

– IBS had 2 x greater ratio of Firmicutesto 
Bacteroidesthen controls 

– IBS had 1.5 x increase in Dorea, Ruminococcus and 
Clostridium spp. 

– IBS had 2 x less number of Bacteroidetesand 1.5 x 
less Bifidobacterium and Facalibacterium 

Hong SN, Rhee PL. Unraveling the ties between irritable bowel syndrome and 
intestinal microbiota. World J Gastroenterol2014 Mar 14;20(10):2470-81. 



Hong SN, Rhee PL. Unraveling the ties between irritable bowel syndrome and 
intestinal microbiota. World J Gastroenterol2014 Mar 14;20(10):2470-81. 



Mucosal Microbiota 

• Influence immune-microbial interactions 
• Complex biofilm; only bacteria that can 

penetrate and possess suitable adhesion 
proteins can interface  with the apical surface 

• Luminal interaction involves toll-like receptors 
(TLR’s) and NOD2 
– IBS patient have a differential expression: 

Increased TLR-4 and TLR-5 and decreased TLR-7 
and TLR-8 

Hong SN, Rhee PL. Unraveling the ties between irritable bowel syndrome and 
intestinal microbiota. World J Gastroenterol2014 Mar 14;20(10):2470-81. 



Dendritic cells can secrete anti-inflammatory cytokines (IL-10 and TGF-beta) 
 -Bifidobacteriaand Lactobacilli stimulate IL-10 and  TGF-beta 
Disturbance of mucosal microbiotoa can up-regulate the immune system and 
cause inflammation  

Hong SN, Rhee PL. Unraveling the ties between irritable bowel syndrome and 
intestinal microbiota. World J Gastroenterol2014 Mar 14;20(10):2470-81. 
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Introduction 

• 1 of 5 adults 
• 2.4-3.5 M physician 

visits per year 
• Usually begins before 

age 35 
• Original Rome Criteria 

formed 1989 
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Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



Validation of Rome III Data 

• “555 (30.0%) of the 1848 patients undergoing 
colonoscopy met the Rome III criteria for IBS.” 

• “Among the 365 patients with a diagnosis of 
IBS according to the reference standard after 
colonoscopy and distal duodenal biopsy 
(where appropriate), 251 met the Rome III 
criteria for IBS, giving a sensitivity of 68.8%” 
 

Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 
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       251 
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…251 met the Rome III criteria for IBS, giving a sensitivity of 
68.8%” 
If you ask the questions, and they don’t meet criteria, there’s a 
31.2% chance the questions are a “False Negative Test Result” 
and you’ll find out they have no organic disease found 

Sensitivity = True Positive (Rome III= Scope conclusion) = 251 = 68.7% 
                         All IBS Diagnosis (AFTER endoscopy)        =   365                    
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Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 
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Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



• When patients without alarm symptoms are 
excluded, Rome III is very specific for IBS 
 
 
 
 

• Alarm Symptoms: “Family history of colorectal 
cancer, rectal bleeding, weight loss or anemia” 

Ford AC, Bercik P, Morgan DG, Bolino C, Pintos-Sanchez MI, Moayyedi P. Validation of the Rome III criteria for the diagnosis of irritable bowel 
syndrome in secondary care. Gastroenterology2013 Dec;145(6):1262-70 e1. 



Wilson JF. In the clinic. Irritable bowel syndrome. Ann Intern Med2007 Jul 3;147(1):ITC7-1-ITC7-16. 



Other “Alarm Symptom” Definitions  

• Unintended weight loss of more than 4.5 kg (10 
lb) 

• Fevers or chills 
• High-volume (>300 mL/d) diarrhea 
• Nocturnal diarrhea 
• Family history of gastrointestinal malignancy, IBD, 

celiac disease 
• Older age (>50 years) at onset of IBS symptoms  

 
Furman DL, Cash BD. The role of diagnostic testing in irritable bowel syndrome. GastroenterolClin North 
Am2011 Mar;40(1):105-19. 



2 x 2 Table Time 

“Gold Std” = Final Diagnosis 

“Test”=Rome III   Really IBS 
after endo 

OrganicDz 

n = 555 Rome III + 
for IBS 

       251 555-251= 304 

Rome III – 
for IBS 

1179 

Total=365 Total= 1,483 

…1179 did not meet the Rome III criteria, giving a specificity of 
79.5%.” 

Specificity = True Negative (Rome III= Scope conclusion) = 1,179 = 79.5% 
                         All Organic Diagnosis (AFTER endoscopy)   = 1,483 



Total: 150 of the 
555 who met Rome 
III had Organic 
Disease  





Rome III Take Home Point 

• FITS criteria with NO ALARM symptoms, then you 
can tell the patient the criteria is “95.6% specific” 
that they don’t have an organic disease 

• ANY alarm symptom, specificity falls to 79.5% and 
you need to scope 

• In the absence of alarm features, the American 
College of Gastroenterology Task Force does NOT 
recommend the use of diagnostic testing 



Sub-classify  
• IBS with constipation: 

Hard stools >25%, and 
watery <25% 

• IBS with diarrhea:  Loose 
or watery >25% and hard 
<25% 

• Mixed IBS: Hard>25% and 
watery >25% 

• Unsubtyped- insufficient 
abnormality of stool to 
classify 
 



The Upper 4.4%: Diagnostic Testing 

• ACG IBS Task Force recommends celiac disease 
antibodies in nonconstipated IBS symptoms 
(antiendomysial antibody or anti-tissue 
transglutaminase) 

• It is cost effective to screen IBS patients for 
celiac disease 

• 0.4% of IBS symptom patients are confirmed 
as celiac disease 

Furman DL, Cash BD. The role of diagnostic testing in irritable bowel syndrome. 
GastroenterolClin North Am2011 Mar;40(1):105-19. 



The Upper 4.4%: Diagnostic Testing 

• ACG IBS Task Force recommends colonoscopy 
in patients >50 for colon cancer screening 

• If IBS-D, consider random mucosal biopsies to 
rule out microscopic colitis 

Furman DL, Cash BD. The role of diagnostic testing in irritable bowel syndrome. 
GastroenterolClin North Am2011 Mar;40(1):105-19. 



The Upper 4.4%: Diagnostic Testing 

• ACG IBS Task Force recommends against stool 
studies unless there is a relevant travel history 
or specific alarm features 

Furman DL, Cash BD. The role of diagnostic testing in irritable bowel syndrome. 
GastroenterolClin North Am2011 Mar;40(1):105-19. 



The Upper 4.4%: Diagnostic Testing 

• In general, there is no algorithm 
• Use shared decision making with the patient 

(risk management of the 4.4%) 
• Consider empiric treatment, broadening the 

differential diagnosis and exploring specific 
symptom evaluation  

Furman DL, Cash BD. The role of diagnostic testing in irritable bowel syndrome. 
GastroenterolClin North Am2011 Mar;40(1):105-19. 













Fecal Calprotectin 
• Calprotectin is a protein released by the white blood cells 

involved in inflammation of the bowel 
• High levels suggest pathologic inflammation 
• New Rapid Fecal Calprotectin test in Canada, not yet available 

in the US 

 
 

Sydora MJ, Sydora BC, Fedorak RN. Validation of a point-of-care desk top device to quantitate fecal 
calprotectin and distinguish inflammatory bowel disease from irritable bowel syndrome. J Crohns 
Colitis2012 Mar;6(2):207-14 



Fecal Calprotectin 
• 7 different studies have had cut-off leves 

ranging from 8 to 150 ug/g 
• Sensitivity is high for IBD when the cut off is 

50 ug/g 
• Specificity varied (51-100%), especially at the 

lower levels 
 

Waugh N, Cummins E, Royle P, Kandala NB, Shyangdan D, Arasaradnam R, Clar C, 
Johnston R. Faecalcalprotectin testing for differentiating amongst inflammatory and 
non-inflammatory bowel diseases: systematic review and economic evaluation. 
Health Technol Assess2013 Nov;17(55):xv-xix, 1-211. 





Worldwide 

• Difficult to assess worldwide prevalence due 
to a variety of definitions and health care 
access 

• In Cameroon, “many sufferers ascribe their 
symptoms to the influence of mythological 
phenomena and will often seek help, in the 
first instance, from traditional healers, witch 
doctors, priests, and prayer groups”  
 

Quigley EM, Abdel-Hamid H, Barbara G, Bhatia SJ, Boeckxstaens G, De Giorgio R, Delvaux M, Drossman DA, Foxx-
Orenstein AE, Guarner F, Gwee KA, Harris LA, Hungin AP, Hunt RH, Kellow JE, Khalif IL, Kruis W, Lindberg G, Olano 
C, Moraes-Filho JP, Schiller LR, Schmulson M, Simren M, Tzeuton C. A global perspective on irritable bowel 
syndrome: a consensus statement of the World Gastroenterology Organisation Summit Task Force on irritable 
bowel syndrome. J Clin Gastroenterol2012 May-Jun;46(5):356-66. 



Socioeconomic Status 

• 440,822 Young Israeli Adults serving 2005-
2011 

• IBS Dx or Worsening of Symptoms: 
– Higher Socioeconomic Status had a Hazard Ratio = 

1.629 (95% CI 1.328-1.999) 
– Education >11 years, HR=1.674, (95% CI 1.019-

2.751) 
– Noncombat military position, HR = 1.196 (95% CI 

1.024-1.397) 
Carter D, Beer-Gabel M, Tzur D, Levy G, Derazne E, Novis B, Afek A. Predictive Factors for the 
Diagnosis of Irritable Bowel Syndrome in a Large Cohort of 440,822 Young Adults. J Clin 
Gastroenterol2014 Mar 14. 



Socioeconomic Status 

• IBS Dx or Worsening of Symptoms 
– Israeli Birth (HR 1.362, 95% CI =1.084-1.712) 
– Jewish Ethnicity (HR 2.089 95% CI=1.344-3.248) 

• Protective for the diagnosis of IBS (less Sx) 
– Middle Eastern (HR 0.739 95% CI=0.617-0.884) 
– North African / Ethoiopian (HR 0.702 95% 

CI=0.585-0.842) 

Carter D, Beer-Gabel M, Tzur D, Levy G, Derazne E, Novis B, Afek A. Predictive Factors for the 
Diagnosis of Irritable Bowel Syndrome in a Large Cohort of 440,822 Young Adults. J Clin 
Gastroenterol2014 Mar 14. 



Socioeconomic Status 

• Protective for the diagnosis of IBS (less Sx) 
– Rural settlement HR=0.705, 95% CI 0.561-0.886 
– Overweight HR = 0.744, 95% CI 0.589-0.941 
– Obesity HR = 0.698, 95% CI 0.510-0.95 

 

Carter D, Beer-Gabel M, Tzur D, Levy G, Derazne E, Novis B, Afek A. Predictive Factors for the 
Diagnosis of Irritable Bowel Syndrome in a Large Cohort of 440,822 Young Adults. J Clin 
Gastroenterol2014 Mar 14. 



I didn’t know that! 

• Levsin (hyoscyamine) is a common treatment 
for IBS.  How many clinical trials has it been 
tested in for IBS and how many hits for 
“hyoscyamine and IBS” are on PubMed ? 
– A. 4 trials and 387 hits 
– B. 1 trial and 3,385 hits 
– C. 7 trials and 1,420 hits 
– D. No trials and 58 hits 
– E. No trials and 3 hits 
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Treatments 

• There are as many treatment options as there 
are associated symptoms of IBS… 



Lembo et al, Current Pharacologic 
Treatments of Irritable Bowel Syndrome, 
International Foundation for Functional 
Gastrointestinal Disorders, 2012 



Lembo et al, Current Pharacologic 
Treatments of Irritable Bowel Syndrome, 
International Foundation for Functional 
Gastrointestinal Disorders, 2012 



New Meds for IBS 

• GuanylateCyclase C Agonist 
– linaclotide (Linzess) 
– Plecanatide (coming soon) 

• CIC-2 Chloride Channel agonist 
– Lubiprostone (Amitiza) 

• Mu-opiaid receptor agonist / delta receptor 
antagonist 
– Eluxadoline (coming soon) 

 

 



linaclotide (Linzess) 

• Binds 
guanylatecyclase 
–C receptor (GC-
C) on the luminal 
side 
 



Lubiprostone (Amitiza) 

• Activites CIC-2 
chloride channels 
on the apical 
aspect of GI cells 
producing a 
chloride-rich fluid 
secretion 



Dosing 

• linaclotide (Linzess): 
– IBS-C: 290 mcg PO once daily (30 min prior to BK) 
– Chronic Constipation: 145 mcg PO once daily 

• lubiprostone (Amitiza) 
– IBS-C: 8 mcg PO twice daily 
– Chronic Constipation: 24 mcg PO twice daily 

 



linaclotide (Linzess) Lubiprostone (Amitiza) 
 

Both cause diarrhea, surprise! 
 
Linaclotide high dose: 7% Abdominal  
Pain 
 
Lubiprostone high dose: 29% nausea, 8% 
Abdominal Pain 



IBS Clinical Trials (to reduce pain) 
3 month trials, different definitions 
Source:Both Drugs Package Inserts 

linaclotide (Linzess) 
• “Weekly Responder” if a 

30% reduction from 
baseline in mean abdominal 
pain, at least 3 CSBM’s, and 
increase of 1 CSBM from 
baseline in the same week 

• Endpoints were percentage 
of patients who were 
responders 
– 9 of 12 weeks (data shown) 
– 6 of 12 weeks 

Lubiprostone (Amitiza) 8 mcg BID 

• “Overall Responder” if in 2 
of 3 months they had: 
–  “significantly relief” for at 

least 2 of the 4 weeks that 
month –OR- 

– “moderately relieved all 4 
weeks that month 
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Lubiprostone: 
Trial 1: 13.8% - 7.8% = 6% 
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IBS Clinical Trials (to reduce pain) 
3 month trials, different definitions 
Source:Both Drugs Package Inserts 

linaclotide (Linzess) Lubiprostone (Amitiza) 8 mcg BID 

Abs Risk Reduction = Experimental Rate (% of Responders) – Control Rate (%of Responders) 

Linaclotide:  
Trial 1: 34.3% - 27.1% = 7.2% 
 
Trial 2:  38.9%-19.6%=19.3% 

Lubiprostone: 
Trial 1: 13.8% - 7.8% = 6% 
Trial 2: 12.1% - 5.7% = 6.4% 

Acknowledgement: The definitions 
were different, which may be apparent 
by the dramatically different placebo 
response rates! 



IBS Clinical Trials (to reduce pain) 
3 month trials, different definitions 
Source:Both Drugs Package Inserts 

linaclotide (Linzess) Lubiprostone (Amitiza) 8 mcg BID 

Number Needed to Treat = 1 / (EER-CER) 

Linaclotide:  
Trial 1: 34.3% - 27.1% = 7.2%  13.8 
 
Trial 2:  38.9%-19.6%=19.3%  5.1 

Lubiprostone: 
Trial 1: 13.8% - 7.8% = 6%          16.6 
Trial 2: 12.1% - 5.7% = 6.4%      15.6 





` 

• Mu-opioid receptor agonist and delta opioid 
receptor antagonist 

• Reduces GI transit and fecal output in stressed 
and nonstressed mice 

• While imodium prevents fecal output in a dose-
dependent manner, this doesn’t 



• Primary end point: 
Percentage of patients who 
achieved clinical response 
at week 4 defined: 
– Decrease in daily Worse 

Abdominal Pain scores 
from baseline by 30% -
AND- 

– At least 2 points and a daily 
Bristol Stool Scale score of 
3 or 4 on >/= 66% of daily 
entries within that week 



B= p<0.05 compared to placebo 





-30 patients with IBS and 8 healthy individuals (controls, 
matched for demographics and diet) 
-Dietary data from subjects for 1 habitual week. 







-30 patients with IBS and 8 healthy individuals (controls, 
matched for demographics and diet) 
-Dietary data from subjects for 1 habitual week. 









CBT- Attention Control Condition (AC) 
-Self monitoring IBS symptoms 
-Receiving and reading educational 
material 
-Discussing the reading material with a 
therapist 
 
CBT-  stress management (SM)  
-Education about IBS 
-Self monitoring symptoms 
-Progressive muscle relaxation 
-Exposure to stressful situations (a 
conflict) not directly related to IBS 
 
CBT- Interoceptive Exposure (IE) 
 -Target Erroneous beliefs 
-Repeated exposure to tightening 
stomach such as tight clothing, 
delayed entrance to the bathroom, 
eating feared foods 
 

 
 
 



Let’s discuss our IBS… 
Questions? 
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