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DESCRIPTION

This activity will enhance clinicians’ knowledge and skills to effectively deliver nutrition support and improve 

patient outcomes across diverse clinical settings. The training encompasses a comprehensive understanding 

of basic energy metabolism; macronutrient, and micronutrient requirements; nutrient digestion and absorption; 

and the optimal provision of nutrition support through both enteral and parenteral routes. By equipping 

healthcare professionals with this broad knowledge base, they will effectively manage the increasing complexity 

of patient cases and integrate dietary interventions into disease management, a priority for many patients.

TARGET AUDIENCE

This activity is designed for gastroenterologists, gastroenterology 
trainees, internists, advanced practice nurses, physician assistants, 
registered dietitians, nurses, and pharmacists dedicated to caring 
for patients with nutrition-related disorders.

LEARNING OBJECTIVES

After this activity, participants will be able to:

• Identify evidence-based recommendations for the use of
dietary fiber for patients with gastrointestinal diseases;

• Select the appropriate enteral feeding tube based on a
patient’s unique clinical condition;

• State the role of medical therapy in the novel field of metabolic
dysfunction-associated steatotic liver disease (MASLD);

• Differentiate the clinical features and management approaches
of short bowel syndrome (SBS) and intestinal failure (IF);

• Describe techniques for managing physiologic intolerances
to mechanical complications of enteral access devices (e.g.,
leaking, clogged, and connection incompatibilities);

• Discuss the appropriate nutrition management techniques in
patients presenting with chronic liver disease;

• Recommend suitable dietary options and hydration fluids
tailored to the nutritional needs of patients with intestinal
failure, taking into account their medical condition and
treatment goals.

ACCREDITATION AND CREDIT DESIGNATION

PHYSICIAN CREDIT

The University of Chicago Pritzker School of Medicine is accredited 
by the Accreditation Council for Continuing Medical Education 
(ACCME) to provide continuing medical education for physicians.

The University of Chicago Pritzker School of Medicine designates 
this live activity for a maximum of 6.25 AMA PRA Category 1 
Credits™. Physicians should claim only the credit commensurate 
with the extent of their participation in the activity.

University of Chicago Medicine is accredited as a provider of 
nursing continuing professional development by the American 
Nurses Credentialing Center’s Commission on Accreditation.

Participants who successfully complete the entire activity and 
complete an evaluation form will earn 6 contact hours.

NURSING CREDIT
University of Chicago Medicine is accredited as a provider of nursing 
continuing professional development by the American Nurses 
Credentialing Center’s Commission on Accreditation.

Participants who successfully complete the entire activity and complete 
an evaluation form will earn 6.25 contact hours.

DIETICIAN CREDIT
This program is approved for 6.25 continuing medical education 
credits. At the completion of this course Registered Dietitians can 
submit their CME credits to Commission on Dietetic Registration.

AMERICAN BOARD OF INTERNAL MEDICINE MOC II CREDIT
Successful completion of this CME activity, which includes participation 
in the evaluation component, enables the participant to earn up to 
6.25 MOC points in the American Board of Internal Medicine’s (ABIM) 
Maintenance of Certification (MOC) program. Participants will earn 
MOC points equivalent to the amount of CME credits claimed for 
the activity. It is the CME activity provider’s responsibility to submit 
participant completion information to ACCME for the purpose of 
granting ABIM MOC credit.

OTHER PARTICIPANT CREDIT
Other participants will receive a Certificate of Participation. For 
information on the applicability and acceptance of Certificates of 
Participation for educational activities certified for AMA PRA Category 
1 Credit™ from organizations accredited by the ACCME, please consult 
your professional licensing board.
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DISCLOSURE DECLARATIONS 

As a provider accredited by the ACCME, The University of Chicago Pritzker School of Medicine asks everyone in 
a position to control the content of an education activity to disclose all financial relationships with any ineligible 
companies. This includes any entity whose primary business is producing, marketing, selling, re-selling, or distributing 
healthcare products used by or on patients. Financial relationships are relevant if a financial relationship, in any 
amount, exists between the person in control of content and an ineligible company during the past 24 months, and 
the content of the education is related to the products of an ineligible company with whom the person has a financial 
relationship. Mechanisms are in place to identify and mitigate any relevant financial relationships prior to the start of 
the activity.

Additionally, The University of Chicago Pritzker School of Medicine requires Authors to identify investigational 
products or off-label uses of products regulated by the US Food and Drug Administration at first mention and where 
appropriate in the content.
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DISCLAIMER
The views expressed in this activity are those of the individual speaker. It should not be inferred or assumed that they are expressing 
the views of any pharmaceutical or product/device manufacturer, provider of commercial services, or The University of Chicago. 
The drug selection and dosage information presented in this activity are believed to be accurate. However, participants are 
urged to consult the full prescribing information on any agent(s) presented in this activity for recommended dosage, indications, 
contraindications, warnings, precautions, and adverse effects before prescribing any medication. This is particularly important when a 
drug is new or infrequently prescribed.

Copyright © 2025 University of Chicago. All rights reserved, including translation into other languages.  No part of this activity 
may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or 
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Medical Education.
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SYMPOSIUM AGENDA

SATURDAY, SEPTEMBER 27, 2025

7:30 a.m. REGISTRATION & BREAKFAST

8:00 Welcome Remarks  

CHALLENGES WITH ENTERAL ACCESS DEVICES 
MODERATOR: EDWIN MCDONALD

8:10 When You Think it is Not Possible: Enteral Access in Relative Contraindications  John Fang, MD

8:30 Placement of Tubes in Surgically Altered Anatomy  Edwin McDonald, MD

8:50 Tube Challenges in the Age of ENFit  Shirley Paski, MD, MSc

9:10 Panel Discussion  Session 1 Faculty

BREAK

DIETARY FIBER IN GI DISEASES 
MODERATOR: DEJAN MICIC  

9:35 Evidence For Fiber In Gastrointestinal Disorders  Dejan Micic, MD 

9:55 Low FODMAP Diet: When Should It Be Tried?  Lori Welstead, RD

10:15  Eating For Two: Updates On Fiber For The Gut Microbiome  Alice Cheng, MD

10:35 Panel Discussion  Session 2 Faculty 

KEYNOTE  
INTRODUCTION: CAROL SEMRAD 

10:50 Clinical Approaches to the Management of Non-Short Bowel Dysmotility Leading to IF  Simon Lal, MD

11:50 LUNCH

MULTIDISCIPLINARY CARE OF INTESTINAL FAILURE PATIENTS 
MODERATOR: DAWN ADAMS 

1:00 p.m. A SB Pathway for Managing Short Bowel/Intestinal Failure  Carol Semrad, MD

1:20 Recognizing Intestinal Failure and When To Intervene  Ankita Sissleman, MD

1:40  The Rise of Nutrition Support Use in Disorders of Brain Gut Interaction  George Ou, MD

2:00  Diet and Oral Hydration: Does It Make A Difference In IF?  Elizabeth Wall, MS

2:20 Panel Discussion  Session 3 Faculty 

BREAK

METABOLIC DYSFUNCTION-ASSOCIATED LIVER DISEASE (MASLD) 
MODERATOR: OMAR JAMIL 

2:40 Travel Through Time: NASH to MASLD/MASH  Sonali Paul, MD

3:00 Diet and Lifestyle: The Initial Management for MASLD/MASH   Sarah Kolb, RD

3:20  Approach to Drug Therapies for MASLD/MASH  Archita Desai, MD

3:40 Panel Discussion  Session 4 Faculty 

 4:00 ADJOURN



Introduction

SYLLABUS:

https://cme.uchicago.edu/Gilmore
SymposiumSyllabus2025 

Wireless network: uchicago-guest
Username: Excellence
Password: Nutrition
 John F. Gilmore, Jr. 

Symposium for Excellence 
in Nutrition

John F. Gilmore, Jr
• Grew up in Chicago’s South Shore neighborhood
• Bachelor’s Degree, History/Philosophy, John Carroll University Cleveland
• Studied business at the University of Chicago
• VP at EF Hutton as a livestock analyst
• A founding partner of Goldman Sachs; industry leader investment banking
• Director Chicago Board of Trade
• Retired in 1994, diagnosed with head and neck cancer
• During therapy, obtained Master’s Degree, Liberal Arts, U of Chicago
• In 2007, came to me as a patient with a tube feeding problem
• Diagnosing and treating his problem, improved his quality of life   
• His motto was “You should never stop learning”
• Fitting motto for this Nutrition Symposium in his memory

Goals for this Symposium
• There is a renaissance in nutrition as therapy to prevent and 

treat human diseases
• Severe shortage of physicians, dietitians, nurses and 

pharmacists trained in nutrition that impacts patient care 
• Our goal is to close this gap by a premier symposium dedicated 

to nutrition
– Stimulate interest in nutrition and small bowel disease
– Identify gaps in knowledge, training, and research
– Promote excellence in nutrition patient care
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When You Think it is Not Possible: Enteral Access in Relative 
Contraindications 
John Fang, MD

When you Think it is Not 
Possible: Enteral Access in 
Relative Contraindications

John Fang M.D.
University of Utah

Difficult PEG case
• 38 y.o. male anesthesiologist with stage IV 

colon CA peritoneal mets with ascites 
admitted over Xmas holiday
– NG tube placed for refractory N/V
– IR consulted to place decompressive PEG
– Declined to do procedure due to ascites and 

peritoneal involvement

Contraindications to PEG
• Medical Futility

– Limited life expectancy
– Dementia
– Terminal Cancer

• Ethical issues
• When expertise not available

Relative Contraindications
• Massive ascites
• Coagulopathy
• Gastric varices
• Peritoneal dialysis
• Large hiatal hernia
• Peritoneal metastases 

or carcinomatosis

• Hepatomegaly
• Morbid obesity
• Subtotal gastrectomy
• Gastric neoplasm
• Multiple abdominal 

surgeries
• Previous mesh repair

The role of endoscopy in enteral feeding. Gastrointest Endosc. 2011;74(1):7-12



More Difficult Situations

• Active upper 
aerodigestive cancer

• Unable to hold Anti-
coagulation

• Surgery or IR 
refused or failed

• Technical Issues
– Inability to oppose 

anterior gastric wall to 
abdominal wall

– Inability to advance 
endoscope through 
esophagus

Options for difficult PEG

• Devices/Methods
– Introducer method (Russell, Push)

• Gastropexy
– Ultrathin Endoscope
– EUS guided
– Direct Percutaneous Endoscopic Jejunostomy

• Delay and re-attempt
– Place NET

• Non-endoscopic 
– IR
– Surgery

Difficult PEG Tips

• Change from CO2 to air 
insufflation

• Use safe track technique
• Spinal needle for obese 

patients
• General anesthesia
• Ultrathin scopes

– Significant co-morbidity
– Oropharyngeal/ esophageal 

stenosis
– Decreased or no sedation

Potential Difficulties in PEG 
placement cirrhotic ascites

• Appostion gastric/abd 
walls more difficult

• Impaired tract formation
• Ascites

– Reaccumulation
– Leakage fluid

• Increased risk infection 
• Increased risk bleeding

– Coagulopathy
– Abd venous collaterals

• ESGE 2021Guidelines:
– ascites should be considered to be 

additional risk factor for infection 
– further preventive precautions must 

be taken
Endoscopy 2021; 53:a-1303-7449
Clinical Experimental Gastro 2017:10 211–214

NIS study
• 38,175 inpatient PEG
• 583 cirrhosis



Gastropexy for PEG placement

• Malignant Ascites
• Non-malignant 

Ascites
• Drain ascites first

PEG Method in cirrhotic ascites 
• Drain ascites

– Paracentisis ? U/S guided
• Place gastropexys

– Before/after PEG
– Use Two or three

• PEG using standard method
• Keep ascites drained

– Until stoma tract mature
– 7-10 days

• Extended antibiotic coverage

PEG Active Upper Aerodigestive 
Cancer

2025 ASGE PEG guideline
• In patients with malignant dysphagia requiring gastrostomy 

placement, ASGE suggests either a transoral “Pull” PEG or 

transcutaneous “Direct” PEG

Gastrointest Endosc. 2025;101:25-35

Mechanism:  
• Direct seeding 
• Hematogenous

Push or Introducer Method

• Technique  
– Gastropexy’s performed

– Dilator with peel-away 
introducer over guidewire

– G-tube passed through the 
introducer→ peeled away

– Endoscopic visualization
– Local anesthetic w/ultrathin 

scope

• Introducer kit
– Gastropexy devices
– Serial dilator
– Can place initial low profile Maxwell, Fang JPEN 2011;35:630-5



Introducer PEG video

VideoGIE. 2024 Feb 27;9(6):267-270

• Inability to pass scope to 
stomach
– Oral/esophageal Stenosis
– H+N CA
– Facial trauma

• Technique
– Ultrathin scope
– Std (or smaller) PEG size 

+ std method

Unable to pass standard scope: 
Transnasal PEG

GI Endo. 2014 Apr;79(4):599-604

Difficult PEG: Anticoagulation
• ASGE/ESGE guidelines

– High risk procedure
• 1.5-2.5% bleeding

– Low risk pt’s: hold anti-
thrombotics

– High risk pt’s

• Hold/Bridge anti-thrombotics
• Delay and use NET

– Don’t need to hold anti-plt 
agents

• ASA/NSAIDs
• Thienopyridines 
• DAPT

• Plts> 50K, INR<1.5
• When to stop

– Nite before LMWH
– ≥48 hr DOAC’s

– Warfarin 5 days 
• When to re-start

– Warfarin: Evening of
– LMWH: day after
– DOAC 48 hrs

Gastrointest Endosc 2016;83:3–16
Endoscopy 2021; 53
Gastrointest Endosc. 2025;101:25-35

Inability appose gastric and abdominal 
wall: EUS guided PEG

GI Endo. 2008 Dec;68(6):1168-72.



Prior EG resection: DPEJ 

• Technique
– colon- or enteroscope
– transilluminate 

jejunum
– percutaneous puncture
– tube insertion

• 68-100% success
– improved post-surgery

Rumalla.  Mayo Clin Proc 2000;75:807-10

Shike.  Gastrointest Endosc 1996;44:536-40
Collitier, Fang JPEN J. 2023 Aug;47(6):796-80

DPEJ Video

Difficult PEG Conclusions

• Contraindications
– Few absolute
– Relative addressable

• When expertise available
– Toolkit

• Devices
• Techniques

• Know your limitations
– OK to try and fail

• Case outcome



Placement of Tubes in Surgically Altered Anatomy  

Edwin McDonald, MD

Creative Solutions 
for Difficult 
Enteral Access
Ed McDonald, MD
Associate Director of Adult Clinical Nutrition
University of Chicago 

Disclosures: Edwin McDonald 
Gilmore Conference

I have no relevant 
financial relationships 
with any ineligible 
companies
to disclose.
- AND -
• I will not discuss off-
label use or 
investigational use in my 
presentation.

WWee  hhaavvee  
ttuubbeess!!

AArree  wwee  ppllaacciinngg  
mmoorree  ttuubbeess??



na

• Pre-pandemic: 
20,902 

• Post- pandemic: 
22,358

1. Huang, Y.; Wang, Y.; Chase, R.C.; Li, T.; Li, S.; Goff, S.; 
Badurdeen, D.S. Increased Inpatient Gastrostomy and 
Jejunostomy Tube Placement during the 2020 COVID-19 
Pandemic. iGIE 2023, 2, 312-318.e1, 
doi:10.1016/j.igie.2023.07.008.

The trend of feeding tube placement per month 
according to procedural approach (2016- 2020)

I place ~ 200 tubes annually over the past 
decade

• PEGs- direct, pull, push
• PEG- J
• PEJ
• NJ/ NG

Lecture Goals 1.Define difficult enteral 
access 

2. Highlight tips and tricks for
    difficult access

Image: Goals by Florian Christoph
Retrieved from Flickr creative commons

What’s difficult enteral access?



There’s no standard definition for 

difficult enteral access

Difficult Enteral Access

The history and physical exam 
is important

Difficult Enteral Access
Increased risk of 

failure

• Malignant Bowel 
Obstruction  

• Esophageal 
stricture

• Surgery
• Obesity  
• Lung Transplant 

Increased risk of 
complications

• Anti-coagulation / 
Anti-platelet

• Thrombocytopenia
• Hardware 
• Ascites
• Burns
• Head and Neck 

Cancer 
• ALS

Increased risk of 
feeding intolerance 

• Gastroparesis
• Obstruction/Ileus
• Gastric outlet 

obstruction
• SMA syndrome
• Short bowel 

syndrome
• Exocrine 

Pancreatic 
Insufficiency

Increased risk of failure

Avoid more 
than 3 sticks

Stop if no 
going well



Venting Gastrostomy Tips in Malignant 
Bowel Obstruction 

NG 
decompression 

first

Consider 
Intubation

Transillumination 
may be difficult

CO2, not air
Minimize 

insufflation

Obesity
• Reverse Trendelenberg
• Difficult transillumination
• Use ‘safe tract’ technique

• Finder needle may not reach 
stomach

• Make sure no signs of candida 
infection in skin folds

• Reports in BMI >60
• 18g Spinal needle with Jagwire 

and Push technique in extreme 
circumstances

Bochicchio GV, Guzzo JL, Scalea TM. Percutaneous 
endoscopic gastrostomy in the supermorbidly obese 
patient. JSLS. 2006 Oct-Dec;10(4):409-13. PMID: 
17575748; PMCID: PMC3015743.

Gastric Bypass

Aryan M, Colvin T, Mulki R, Daley L, Patel P, Locke J, 
Ahmed AM, Kyanam Kabir Baig KR, Mönkemüller K, 
Peter S. Direct percutaneous endoscopic 
jejunostomy tube placement in patients post Roux-
en-Y gastric bypass, a single tertiary care center 
experience. Endosc Int Open. 2022 Sep 
14;10(9):E1282-E1290. doi: 10.1055/a-1905-0339. 
PMID: 36118633; PMCID: PMC9473825.

Remnant stomach 
surgically
PEJ – 89% success rate Increased Risk of Complications



Left Ventricular Assist Devices (LVADS): Use 
IR, Fluoroscopy, or Surgery Chest Tubes

Ventricular Peritoneal Shunts

1.Oterdoom, L. H., Oterdoom, D. L. M., Ket, J. C. F., 
Dijk, J. M. C. van & Scholten, P. Systematic review 
of ventricular peritoneal shunt and percutaneous 
endoscopic gastrostomy: a safe combination. J. 
Neurosurg. 127, 899–904 (2017).

1.Pala, A. et al. Value of whole-body low-dose 
computed tomography in patients with 
ventriculoperitoneal shunts: a retrospective study. J. 
Neurosurg. 129, 1598–1603 (2018).

• 4.4% had VP 
infections post PEG

• Physical Exam 1st

• Consider IR 

Ascites

Paracentesis first

Consider T fasteners

Look out for gastric varices

Risk of non-forming tract



Head and Neck Cancer

Risk for 
seeding tract

Direct 
Method 

ALS

Minimize 
sedation

Quick

Trained 
anesthesiologist

Lidocaine spray 

PEG-J
• 24 French G tube 

with 12 French 
extender

• 45 cm of tube in the 
jejunum

• Cut the G tube at 
20cm

• Use nylon sutures, 
not silk

• XP scope via 
gastrostomy for 
replacements 

Direct Method

T fasteners 
Serial dilators
Peel away dilator should be 4 French larger the tube



PEJ

• Use 14 fr G tube 
• Enteroscopy 
• Otherwise same technique as PEG



Tube Challenges in the Age of ENFit
Shirley Paski, MD, MSc



Evidence For Fiber In Gastrointestinal Disorders 
Dejan Micic, MD 

Evidence for Fiber 
in Gastrointestinal 

Disorders

Gilmore Symposium on Nutrition and 
Small Bowel Disorders

9.27.2025

Dejan Micic, MD
Associate Professor of Medicine

Division Chief, Gastroenterology and 
Nutrition

Director, IBD Center
Loyola University Medical Center

Advisory Board: Takeda Pharmaceuticals, Ironwood Pharmaceuticals, 
Protara Therapeutics

Speakers Bureau: Takeda Pharmaceuticals

DISCLOSURES

OUTLINE

Background and 
nomenclature

Fiber function 
and disease

Fiber 
supplementation

BACKGROUND & NOMENCLATURE

• Carbohydrate: Cn(H20)m

• Carbo + hydrate

• Carbohydrates typically account for 40-60% of total 
calories in human diet

• 2021-2023: NHANES Data

https://www.ars.usda.gov/northeast-area/beltsville-md-bhnrc/beltsville-human-nutrition-
research-center/food-surveys-research-group/docs/wweia-data-tables/

Energy (kcal) Protein (g) Carbohydrate (g) Total sugars (g) Dietary fiber (g) Total fat (g) Saturated fat (g)

Male (40-70) 2011-2499 77.3-97.6 234-281 104-120 17-18 88.8-101.1 28.1-33

Female (40-70) 1657-1817 60.7-68.3 189-213 83-93 14.2-15.8 71.2-76.2 23.6-24.6



BASIC RECOMMENDATIONS

AHA: 25-35 grams 
fiber

ADA: “high fiber” 5 
or more grams per 

serving; 20-35 g 
per day; fiber from 

food

10:1 ratio: Aim for 
< 10:1 ratio of 

carbohydrates to 
fiber = improved 

nutritional content

Nutrition label: FIBEROne Bar

CARBOHYDRATES

• Carbohydrates:
• Monosaccharides:

• Glucose, fructose, galactose

• Disaccharides:

• Lactose, maltose, sucrose

• Polysaccharides (energy storage):

• Starch (storage), glycogen (storage) and dietary fiber (structural)

CARBOHYDRATE DIGESTION 
REVIEW

Gray GM. Carbohydrate digestion and absorption. Role of the small intestine. N Engl J Med. 
1975 Jun 5;292(23):1225-30. 

DIETARY FIBER

“Plant polysaccharides which are resistant to hydrolysis by the digestive 

enzymes of man.” – Trowell 1976

         - Eastwood and Mitchell (1976); Edinburgh

Mendeloff AI. Dietary fiber and human health. N Engl J Med. 1977 Oct 13;297(15):811-4.
Holland C, Ryden P, Edwards CH, Grundy MM. Plant Cell Walls: Impact on Nutrient Bioaccessibility and Digestibility. Foods. 2020 Feb 16;9(2):201. 



FIBER STRUCTURE

Carlsen H, Pajari AM. Dietary fiber - a scoping review for Nordic Nutrition Recommendations 
2023. Food Nutr Res. 2023 Oct 18;67. 

DISEASE AND MORTALITY

• Every intake of 7 grams of fiber from food:
• CV disease: (RR: 0.91, 95% CI: 0.88-0.94)

• Hemorrhagic/ischemic stroke: (RR: 0.93, 95% CI: 0.88-0.98)

• Colorectal cancer: (RR: 0.92, 95% CI: 0.87-0.97)

• Rectal cancer: (RR: 0.91, 95% CI: 0.86-0.97)

• Diabetes mellitus: (RR: 0.94, 95% CI: 0.9-0.97)

• High intake (25-29 grams per day):
• All-cause mortality: (RR: 0.85, 95% CI: 0.79-0.91)

• Coronary artery disease: (RR: 0.76, 95% CI: 0.69-0.83)

• Colorectal cancer: (RR: 0.84, 95% CI: 0.78-0.89)

• Stroke: (RR: 0.78, 95% CI: 0.69-0.88)

• Diabetes mellitus: (RR: 0.84, 95% CI: 0.78-0.9)

• Diabetes mellitus (RR: 0.94, 95% CI: 0.9-0.97)

Gill SK, Rossi M, Bajka B, Whelan K. Dietary fibre in gastrointestinal health and disease. Nat Rev Gastroenterol Hepatol. 2021 Feb;18(2):101-116. 
Cicero AF, Derosa G, Manca M, Bove M, Borghi C, Gaddi AV. Different effect of psyllium and guar dietary supplementation on blood pressure control in 
hypertensive overweight patients: a six-month, randomized clinical trial. Clin Exp Hypertens. 2007 Aug;29(6):383-94. 

TIMELINE

1885: cell membranes 
of plant cell walls after 
extraction by water , 
ether, chloral hydrate 

and amylase

1953: “Dietary fibre” in 
preeclampsia

1972: Trowell: “skeletal 
remains of plant cells 
that are resistant to 

digestion…”

2001: AACC: "edible 
parts of plans or 

analogous carbs that 
are resistant to 

digestion...."

Hugh Trowell

• 1929: East Africa First to describe in 
details kwashiorkor malnutrition (Cecily 
Williams in West Africa)

• Kenya and Uganda

• Co-editor of 3 books with Burkitt

• Fiber linked to obesity, DM, CAD

Denis Burkitt

• Irish surgeon

• After WWII (Uganda) → 1964

• Studied role of fiber in diverticular 
disease and CRC

Refined Carbohydrate Foods and Disease; Burkitt, Trowell.

CHARACTERIZATION

Size

• Short

• Fructooligosaccharide

• Galactosaccharide
(raffinose)

• Long

• Differ in solubility and 
fermentation

Solubility

• Water soluble

• Pectin, 
ispaghula/psyllium, 
inulin, guar gum

• Viscous solutions that 
delay emptying and 
absorption

• Insoluble

• Cellulose, 
hemicellulose, lignin

• Accelerate emptying

Fermentability

• Typically associated 
with solubility

• Metabolized to SCFA (2 
kcal/gram of intake)

Eswaran S, Muir J, Chey WD. Fiber and functional gastrointestinal disorders. Am J 
Gastroenterol. 2013 May;108(5):718-27. 
Spiller RC. Pharmacology of dietary fibre. Pharmacol Ther. 1994;62(3):407-27.



FUNCTIONS OF FIBER

Gill SK, Rossi M, Bajka B, Whelan K. Dietary fibre in gastrointestinal health and disease. Nat 
Rev Gastroenterol Hepatol. 2021 Feb;18(2):101-116. 

Solubility Fermentability

Reduce cholesterol Colon health vs. laxative 
effect

FIBER SUPPLEMENTATION

Wheat dextrin

• Resistant starch (modified wheat starch)

• Soluble, fermentable

• 2 teaspoons = 4 grams

• Limited data for laxative effect, possibly constipating

Psyllium husk

• Plant seeds

• Intermediate solubility, non-fermentable/slowly fermentable

• 2 teaspoons = 6 grams

• Laxative

Methylcellulose

• Wood chips

• Insoluble, non-fermentable

• 1 teaspoon = 2 grams

• Laxative

McRorie JW, Chey WD. Fermented Fiber Supplements Are No Better Than Placebo for a 
Laxative Effect. Dig Dis Sci. 2016 Nov;61(11):3140-3146. 

FIBER SUPPLEMENTATION IN 
DISEASE

Inflammatory

• Diverticular 
disease

• IBD

Pelvic floor

• Incontinence

• Hemorrhoids

Functional

• IBS

• Constipation

Nutrition 
support

• SBS

• Enteral 
nutrition

DIVERTICULAR DISEASE AND IBD

Diverticular

•Bran biscuit: n = 18, 6.1 g fiber x 3 months

•Reduction in pain and total symptom score

UC

•GBF: n = 21, mild to mod disease, 20-30 g x 24 weeks

•Reduced visible blood and nocturnal stool

•Psyllium: n = 105, maintenance remission, 10 g BID psyllium

•ND compared to mesalamine

Pouch

•Pectin or methylcellulose: n = 13, 1 tablespoon BID x 2 weeks

•No change in BM frequency or stool consistency

•Inulin: n = 20, 24 g daily x 3 weeks

•Reduced endoscopic inflammation; increased butyrate

CD

•Low residue vs. normal diet: n = 70, 8.1 vs. 26.6 servings fiber / week

•No deterioration of GI symotoms

Brodribb AJ. Treatment of symptomatic diverticular disease with a high-fibre diet. Lancet. 1977 Mar 26;1(8013):664-6. 
Kanauchi O, Mitsuyama K, Homma T,et al. Treatment of ulcerative colitis patients by long-term administration of germinated barley foodstuff: multi-center open trial. Int J 
Mol Med. 2003 Nov;12(5):701-4. 
Fernández-Bañares F, Hinojosa J, Sánchez-Lombraña JL, et al. Randomized clinical trial of Plantago ovata seeds (dietary fiber) as compared with mesalamine in maintaining 
remission in ulcerative colitis. Spanish Group for the Study of Crohn's Disease and Ulcerative Colitis (GETECCU). Am J Gastro enterol. 1999 Feb;94(2):427-33. 
Thirlby RC, Kelly R. Pectin and methyl cellulose do not affect intestinal function in patients after ileal pouch-anal anastomosis. Am J Gastroenterol. 1997 Jan;92(1):99-102.
Welters CF, Heineman E, Thunnissen FB, et al. Effect of dietary inulin supplementation on inflammation of pouch mucosa in patients with an ileal pouch-anal anastomosis. 
Dis Colon Rectum. 2002 May;45(5):621-7. 



INCONTINENCE AND HEMORRHOIDS

Incontinence

Psyllium vs. loperamide

•N = 80

•3.5 g vs 1 tablet
•Reduction ~ 7 to 4 episodes per 

week

Psyllium or gum arabic

•N – 39

•7.1 g or 25 grams (gum)
•Reduction in incontinent 

episodes by 1/2

Hemorrhoids

Psyllium

•N = 52

•20 g TID
•Reduction in bleeding 85% to 

8%

Psyllium

•N = 50

•11.6 g TID
•Reduction in bleeding events: 

4.8 to 1.1 (over 10 days).

Markland AD, Burgio KL, Whitehead WE, Richter HE, Wilcox CM, Redden DT, Beasley TM, Goode PS. Loperamide Versus Psyllium Fiber for Treatment of 
Fecal Incontinence: The Fecal Incontinence Prescription (Rx) Management (FIRM) Randomized Clinical Trial. Dis Colon Rectum. 2015 Oct;58(10):983-93
Bliss DZ, Jung HJ, Savik K, Lowry A, LeMoine M, Jensen L, Werner C, Schaffer K. Supplementation with dietary fiber improves fecal incontinence. Nurs Res. 
2001 Jul-Aug;50(4):203-13. 
Moesgaard F, Nielsen ML, Hansen JB, Knudsen JT. High-fiber diet reduces bleeding and pain in patients with hemorrhoids: a double-blind trial of Vi-Siblin. 
Dis Colon Rectum. 1982 Jul-Aug;25(5):454-6.
Perez-Miranda M, Gomez-Cedenilla A, León-Colombo T, Pajares J, Mate-Jimenez J. Effect of fiber supplements on internal bleeding hemorrhoids. 
Hepatogastroenterology. 1996 Nov-Dec;43(12):1504-7

IBS AND CONSTIPATION

Constipation

•Psyllium, 6.4 g TID x 2 weeks

•N = 201, primary care setting

•87% improvement in symptoms vs. 47% with placebo

Constipation

•Psyllium, 5.1 g BID vs. Docusate (100 mg BID)

•N = 70

•SBM/week = 3.5 vs. 2.9  

Constipation

•6 Prunes BID vs. Psyllium (1 tbs) BID

•N = 40

•SBM/week = 3.5 vs. 2.8, P=0.006

IBS

•Psyllium (12 studies, n = 591)

•52% with persistent symptoms vs. 57% with placebo

•RR (0.87, 0.76-1, p = 0.05)

Attaluri A, Donahoe R, Valestin J, Brown K, Rao SS. Randomised clinical trial: dried plums (prunes) vs. psyllium for constipation. Aliment Pharmacol Ther. 
2011 Apr;33(7):822-8. 
Prior A, Whorwell PJ. Double blind study of ispaghula in irritable bowel syndrome. Gut. 1987 Nov;28(11):1510-3. 
Ford AC, Talley NJ, Spiegel BM, Foxx-Orenstein AE, Schiller L, Quigley EM, Moayyedi P. Effect of fibre, antispasmodics, and peppermint oil in the 
treatment of irritable bowel syndrome: systematic review and meta-analysis. BMJ. 2008 Nov 13;337:a2313. 

SBS AND ENTERAL NUTRITION

SBS

Pectin

•N = 6

•15 g/d supplemented

•Stoma wet weight increased 314 g/d

•Increased losses of fat, Na and Fe

Pectin

•N = 6, JC anastomosis

•4 g TID

•Starch digestion/absorption = 95%

•Minimal added impact fiber (increase 
SCFA)

Enteral 
nutrition

Psyllium fiber

•N = 83

•15.2 g/L fiber added

•ND > 1 d diarrhea (42.9 v. 31.7%)

Meta-analysis

•16 trials

•36% reduction diarrhea

•Mixed fiber (soluble/insoluble) and 
guar gum

Lertpipopmetha K, Kongkamol C, Sripongpun P. Effect of Psyllium Fiber Supplementation on Diarrhea Incidence in Enteral Tube-Fed Patients: A 
Prospective, Randomized, and Controlled Trial. JPEN J Parenter Enteral Nutr. 2019 Aug;43(6):759-767. 
Kaewdech A, Sripongpun P, Wetwittayakhlang P, Churuangsuk C. The effect of fiber supplementation on the prevention of diarrhea in hospitalized 
patients receiving enteral nutrition: A meta-analysis of randomized controlled trials with the GRADE assessment. Front Nutr. 2022 Nov 25;9:1008464. 
Sandberg AS, Ahderinne R, Andersson H, Hallgren B, Hultén L. The effect of citrus pectin on the absorption of nutrients in the small intestine. Hum Nutr 
Clin Nutr. 1983 May;37(3):171-83. 
Atia A, Girard-Pipau F, Hébuterne X, et al. Macronutrient absorption characteristics in humans with short bowel syndrome and jejunocolonic anastomosis: 
starch is the most important carbohydrate substrate, although pectin supplementation may modestly enhance short chain fatty acid production and fluid 
absorption. JPEN J Parenter Enteral Nutr. 2011 Mar;35(2):229-40. 

CONCLUSION
• Understand difference in digestion of the 

polysaccharides: starch versus fiber

• Goal intake: 25-35 grams per day; from diet

• Solubility and fermentability (small bowel and colon)

• Limited data for strict supplementation
• First line options for incontinence, hemorrhoids, 

constipation
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Considerations

• Patient history and symptoms
• Constipation vs diarrhea
• Good or poor candidate for restrictive diet? 
• Referral to Registered Dietitian

Shephard SJ, Gibson, PR. J Am Diet Assoc. 2006 Oct;106(10):1631-9.



Fructose malabsorption

• Osmotic effect →water to distal small 

bowel & colon → Speeds motility

• Fructose and fructans rapidly 

fermented by bacteria in distal small 

bowel & proximal colon

• Luminal distention: gas/bloat, 

abdominal pain, diarrhea
1. Gibson PR. 2007. Aliment Pharmacol Ther 25,349-363.
2. Born P. Carbohydrate malabsorption in patients with non-
specific abdominal complaints. World J Gastroenterol. 

2007;13:5687–91.
3. Cash, BD, Patel D, Scarlata K. American Journal of 
Gastroenterology 120(4S)p 1-11, April 2025.

Irritable Bowel Syndrome

• Rome I: 1994, Rome II: 2000, Rome III: 2006

• Rome IV: 2016 Criteria:

Recurrent abdominal pain 1 day/week the last 3 months; with 2+ of the following:

1.Related to defecation

2.Associated with a change in frequency of stool

3.Associated with a change in form (appearance) of stool

• No “red flags”:
• Weight loss, rectal bleeding, family history of cancer/IBD, unexplained hematologic or 

biochemical abnormalities, significant physical exam findings

https://theromefoundation.org/rome-iv/rome-iv-criteria/

Low FODMAP Diet

• Developed at Monash University 

• 3 phases: temporary elimination → 
reintroduction → modified diet

• Carbohydrates that are poorly absorbed 
in small bowel or rapidly fermented in 
large bowel

• Effective treatment strategy for 
individuals with IBS

Patsy Catsos, RD

Food Intolerance

• Non-allergic food reactions that do not involve the immune system 
1

• Triggered at dose normally tolerated by the healthy population 

• ~20% of the Westernized world’s population suffers from a food intolerance2

• Might involve an organic pathophysiological process
• lactose intolerance due to lactase enzyme deficiency 

• Food intolerances reported in irritable bowel syndrome (IBS)
• 85-90% of IBS patients report symptoms with specific foods 3

1. Turnbull JL, Adams HN, Gorard DA. The diagnosis and management of food allergy and food intolerances. Aliment Pharmacol Ther. 2015;41:3–25.
2. Tuck C.J., Biesiekierski J.R., Schmid-Grendelmeier P., Pohl D. Food Intolerances. Nutrients. 2019;11:1684. doi: 10.3390/nu11071684.

3. Pasta et al Nutrients. Food Intolerances, Food Allergies and IBS: Lights and Shadows. 2024. 16;16(2):265.

https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/
https://theromefoundation.org/rome-iv/rome-iv-criteria/


Zieglmayer, U.P., Hemmer, W., Wieser, S. et al. Food intolerances—a diagnostic challenge. Allergo J Int  (2022). 31, 23–35.

Brain-Gut 

Axis

Verdu EF et al Am J Gastroenterol 2009. 104(6):p 1587-1594.

Pathophysiology of GI symptoms

S. J. Lewis & K. W. Heaton (1997) Scandinavian Journal of Gastroenterology, 32:9, 920-924.

Medical nutrition therapy 
• Identify, correct, prevent nutritional 

deficiencies or concerns
• Improve quality of life

Consider if good candidate for diet therapy
• Disordered eating, eating disorders, 

allergies, intolerances
• Elderly/inability to cook or shop
• Underweight
• Gauge readiness, interest
• Light or “cherry picking” out culprits

Stay curious
Track changes
Food logs+ symptoms

Not all FODMAPs created equal

• Randomized, double-blind, FODMAP reintroduction study 

• Patients reacted to average of 2 FODMAPs 

• Fructans and galactans most likely to worsen abdominal pain and/or bloating 

• Less restriction in diet is beneficial for patient’s quality of life

Eswaran et al. Clinical Gastroenterology and Hepatology 2025;23:351–358



FODMAP updates 2025

Fructan vs Gluten intolerance

1. Gry I. Skodje, Vikas K. Sarna, Ingunn H. Minelle, Kjersti L. Rolfsen, Jane G. Muir, Peter R. Gibson, Marit B. Veierød, Christine Henriksen, Knut E.A. Lundin. Gastroenterology. 154,; 3,2018, 529-539.e2
2. J.R. Biesiekierski, S.L. Peters, E.D. Newnham, et al. Gastroenterology, 145 (2013), pp. 320-328. e1-e3
.

Fructan induced:
• Bloating
• Pain
• Diarrhea

Not gluten (protein), 
but reduction of 
fermentable wheat 
fructans 1,2

Lactose Intolerance

• Estimated 65% worldwide, 36% U.S. are lactose intolerant

Calcium sources: dairy or plant based milks, green leafy vegetables, seeds, 
sardines, salmon w/bones, beans, lentils, almonds, tofu

High-Lactose Foods:
Milk

Yogurt
Ice cream

Cottage or ricotta cheese

Low lactose options:
Butter, ghee (lactose free)

Hard cheeses
Lactose-free milk/kefir/yogurt

Misselwitz B, Butter M, Verbeke K, Fox MR. Gut. 2019 Nov;68(11):2080-2091.

• Lactase hydrolyzes lactose into glucose + galactose
• Primary: diminishes with age
• Secondary: due to injury or disease (IBD, Celiac)



Sucrose Intolerance

• Low FODMAP diet does not restrict sucrose 

• Not all patients benefit from a low FODMAP diet!
• Persistent gas, bloat, diarrhea? Consider other culprits

• Sucrose intolerance or Congenital sucrase isomaltase deficiency (CSID) 1

• Sucrose breath test 

• Sucrase-isomaltase (SI) enzyme prominent intestinal disaccharidase that 
contributes to the final step of carbohydrate breakdown 2

• Enzyme responsible for sucrase activity + 60%–80% of maltase activity in the intestine

1. Fernández-Bañares F, Esteve-Pardo M, et al. Sugar malabsorption in functional bowel disease: clinical implications. Am J Gastroenterol. 1993.88(12):2044-50.
2. Gericke B et al. Biochimica et Biophysica Acta. 2017, Pages 817-826. Vol 1863; pg 817-826. 

Histamine Intolerance

• Presents as abdominal pain, flatulence, diarrhea, headache, pruritus, 
rhinorrhea, dysmenorrhea, respiratory obstruction, tachycardia + 
hypotension after consumption of histamine-rich foods  

1. Vlieg-Boerstra, et al. Mastocytosis and adverse reactions to food. JULY 2005, VOL. 63 (7); 244-249.
2. Maintz, Laura et al. (2007). The American Journal of Clinical Nutrition, 85,(5), 1185 – 1196..

Mast Cells in IBS

• Role of mast cells in responding to therapies in IBS poorly understood

• Mast cells produce histamine, proteases, prostaglandins + cytokines 
alter hypersensitivity + permeability defects, especially IBS-D 1

• Therapies to alter mast cell activity (mast cell stabilizers) or function 
(histamine antagonists) have shown modest benefits in IBS 2

• A low FODMAP diet in IBS‐D improved colon barrier functions, 
symptoms and reduced mast cell activation3

1. Hasler, WL, Grabauskas, G, Singh, P, Owyang, C. Mast cell mediation of visceral sensation and permeability in irritable bowel syndrome. Neurogastroenterology & Motility. 2022; 34:e14339.
2. Reese I, Ballmer-Weber B, Beyer K, Fuchs T, Kleine-Tebbe J, Ludger Klimek L, et al. German guideline for the management of adverse reactions to ingested histamine: Allergo J Int. 2017;26:72–9.
3. Singh P, et al. High FODMAP diet causes barrier loss via liposaccharide mediated mast cell activation. JCI Insight. 2021;6:e146529

Low FODMAP + microbiome changes

Cox SR, Lindsay JO, Fromentin S, Set al. Gastroenterology. 2020 Jan;158(1):176-188.e7. doi: 10.1053/j.gastro.2019.09.024.

Low FODMAP or control diet in IBD patients for 4 weeks

•52% symptom relief vs 16% relief with control diet in IBD patients

•Increased health related quality of life 

•No effect on inflammation 

•Negative impact on fecal microbiome 

•Decrease in beneficial bacteria (B longum, B adolescentis, F prausnitzii)

Goal to return to most varied diet; include back high FODMAP foods! 



Nickel

• Systemic Nickel Allergy Syndrome (SNAS)
• Systemic reactions upon ingesting nickel rich foods + nickel contact dermatitis 

• Gastrointestinal, respiratory, neurological1

• Estimated to be 10-20% population worldwide 2

• Diagnosed by allergist and patch testing (48hr)

• High prevalence of Nickel allergy in patients with IBS
• Profound clinical response in IBS symptoms on low nickel diet for 3 months 3

• Low Ni diet allows many foods avoided in a low-FODMAP diet

1. Tramontana M, Bianchi L, Hansel K, Agostinelli D, Stingeni L. Nickel Allergy: Endocr Metab Immune Disord Drug Targets. 2020;20(7):992-1002.
2. Ahlström MG, Thyssen JP, Wennervaldt M, Menné T, Johansenickel JD. Contact Derm. 2019 Oct;81(4):227-241.
3. Rizzi A, Nucera E, Laterza L, et al. Irritable Bowel Syndrome and Nickel Allergy: What Is the Role of the Low Nickel Diet?. J Neurogastroenterol Motil. 2017;23(1):101-108.

Constipation considerations 
• What to ADD to the diet

• Fluid, fiber in foods vs supplements, movement

• Kiwi: 2 per day 
• Consumption of fresh whole fruit has demonstrated clinically relevant 

increases in complete BM, improved measures of GI comfort in constipated 
populations compared to psyllium husk (1.2)

• Watermelon

• Blackberries, cherries

• Prune/plum, peaches, nectarines

1. Bayer, S. B., Heenan, P., Frampton, C., et al. (2022). Nutrients, 14(19), 4146
2. Gearry R, Fukudo S, Barbara G et al (2023)  Am J Gastroenterol. 118(6):1058-1068.

Stay Curious

• Avoid unnecessary restrictions: most varied diet optimal
• Not one size fits all
• Tools in tool box 
• All parties need to be able to pivot (patient + clinicians) 

• May contribute to or worsen nutrient deficiencies
• Monitor nutritional labs
• Work closely with team (RD, GI Psych, Pelvic floor, MD, APN/RN) 

• Low FODMAP best in those with overt diarrhea
• Avoid if history of eating disorders
• Watch restrictions + goal of end point for diet 

Long-term considerations

• Lactose-free milk + lactase away from home

• Soaking/cooking/discarding water reduces 
FODMAP content of beans, portions matter

• Try varieties of apples to test tolerance

• Broccoli crowns lower fructan than stems 

• Consider gluten v. fructans in grains 

• Sourdough 

• Trial of garlic/onion

• Chives, green onion, garlic infused oils

• Garlic/onion powder high fructan



Thank you! 
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Objectives

3

• Understand how the gut microbiome digests fiber
• Understand the impact of digestion on metabolites and gut health
• Appreciate the current and future applications of dietary fiber

Macronutrients in the western diet

4

Oliphant, K., Allen-Vercoe, E. Microbiome 7, 91 (2019)

average industrialized diet

Total=100

carbohydrates
fat
proteinProteins  25-40%

Fats 5-15%

Carbohydrates  45-60%

< 5% dietary fat reaches colon (~2-4g)
glycerol backbone is primary fermentation substrate

~10-35g ’fiber’  (~2-7% of diet)
Largely inaccessible to human digestion

Primary gut microbiome foodsource 
Highly variable metabolism by the 

host (genes and diet)
~6-18g protein may reach colon

How is fiber digested?

5Bradley P and Pollard K. Microbiome. 2017 Mar 23;5(1):36.
Porter N and Martens EC. Cell Host & Microbe 19, 745-746 (2016)

Faecalibacterium sp., Roseburia sp.,
Coprococcus sp., Bifidobacterium sp. 

“Sequential digestion”

Number of
Carbohydrate

Digestion
Genetic pathways

Median abundances in non-obese western microbiomes

Pretovella sp., Bacteroides sp.

What do gut microbes produce with fiber 
fermentation?

6

Koh A. et al. Cell 165, 1332-1345 (2016)

H2
Lactate

Methane
Sulfur

Secondary 
bile acids
Vitamins – 
B6, B12, K
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How fiber impacts gut health via the microbiome

7

Lee et al., Science 377, 44 (2022)

Desai, M.S. et al, Cell. 2016, 167, 1339-1353
Sorbara et al. J Exp Med (2019) 216 (1): 84–98

Tarrachini C et al. Microbiol Mol Biol Rev 89:e00184-23..

Butyrate is utilized as 
an energy source by 

gut epithelium

Fiber re-directs 
mucin degraders

SCFA acidifies gut 
lumen and suppresses 

pathogens 

Fiber enables growth of 
microbes that generate:

B1, B2, B3, B5, B6, B7, 
B12, K

Secondary bile acids 
(CDCA, CA, DCA, LCA)

Objectives

8

• Understand how the gut microbiome digests fiber
• Understand the impact fiber metabolism on host health and 

physiology
• Appreciate current and future applications of microbiome-fiber 

therapies

Guidelines

9

The National Academy of Sciences Institute of Medicine
American Academy of Nutrition and Dietetics

American Society of Clinical Nutrition

Consume 25-30g fiber daily, source from unprocessed foods

Fiber intake in translation

10

The National Academy of Sciences Institute of Medicine
American Academy of Nutrition and Dietetics

American Society of Clinical Nutrition

Dietary fibers are associated with improved health 
outcomes

11

The American Journal of Clinical Nutrition 111, 545-554 (2020)
Van der Schoot A. et al. The American Journal of Clinical Nutrition 116, 953-969 (2022).

Cardiovascular health
• High fiber diet improves lipid and glucose metabolism: OmniHeart Study

Gut health
• High fiber diet improves constipation symptoms: RCTs, meta-analyses

Are there more applications and why not?

Chemically, Microbiologically, all fiber is not equal

12Fu J. et al. Microorganisms 2022, 10(12), 2507
Bradley P and Pollard K. Microbiome. 2017 Mar 23;5(1):36.

Porter N and Martens EC. Cell Host & Microbe 19, 745-746 (2016)

Prevotella
Bacteroides
Faecalibacterium
Roseburia
Coprococcus
Ruminococcus

Bacteroides
Ruminococcus, 
Bifidobacteria, 
Lactobacillus

Bifidobacterium
Lactobacillus
Akkermansia



Preclinically, clinically, all fiber is not equal –
notable examples:

13

- Type and source of resistant starch (glucose branched polymer, type 4) 
is associated with discrete changes in microbiome and metabolism

- Arabinoxylan (arabinan based polysaccharide from seed hulls) is 
associated with changes in microbiome and improved outcomes in 
metabolism: lower blood glucose, lipid levels, inflammatory markers

- Guar gum (polysaccharide mannopyrose, glucose) and fructose based 
fibers (inulin, FOS) associated with pro-inflammatory disorders and 
exacerbation of IBD in preclinical/clinical studies

Deehan E. et al. Cell Host Microbe. 2020 Mar 11;27(3):389-404.e6. 
Lancaster SM, et al. Cell Host Microbe. 2022 Jun 8;30(6):848-862.e7.

Li H et al. Nat Metab 6, 578–597 (2024) 
Paudel D. et al. Gut Microbes. 2024 Jan-Dec;16(1):2341457

Armstrong H et al. Gastroenterology . 2023 Feb;164(2):228-240

Cross-linked 
glucose

Defined fibers mediate discrete microbiome changes

14Deehan E. et al. Cell Host Microbe. 2020 Mar 11;27(3):389-404.e6. 

Type 4 Resistant Starch: 
Cross-linked glucose

n = 10 n = 10 n = 10 n = 10

Defined fibers mediate discrete microbiome and 
metabolic responses 

15

Lancaster SM, et al. Cell Host Microbe. 
2022 Jun 8;30(6):848-862.e7. 

Lancaster SM, et al. Cell Host Microbe. 2022 Jun 8;30(6):848-862.e7. 

Defined fibers mediate microbiome and weight loss 
responses

16

Li H et al. Nat Metab 6, 578–597 (2024)

Defined fibers mediate discrete IBD disease 
responses via the gut microbiome

17Armstrong H et al. Gastroenterology. 2023 Feb;164(2):228-240

β-fructan (FOS) supplementation in IBD patients (RCT)

UC patient biopsy tissue cytokines and calprotectin

placebo remission (Pc rem, n = 11)
placebo flare (Pc flare, n = 10)
β-fructan remission (β rem, n = 10)
β-fructan flare (β flare, n = 7)

β-fructan (FOS) and IBD microbiome samples (n = 4-8):

IL-1beta: marker for inflammatory

 macrophage activation

FOS activates macrophages
Fermentation by non-IBD or remission IBD stool samples removes 
inflammatory FOS; this activity is lost in flare IBD samples 

Clinical vignette: the medical and microbiome 
potential of targeted fiber therapy

18

Gehrig et al., Science 365, eaau4732 (2019)
Chen R. et al .N Engl J Med 2021;384:1517-1528
Chang HW et al. Nat Microbiol 9, 922–937 (2024)

++ Prevotella
+ Prevotella

NO Prevotella



Where we are:

19

Fiber rich foods to promote gut health 

Fiber rich foods to improve cardiovascular 
health and constipation

Defined fiber sources for constipation
• Psyllium husk (primarily arabinoxylan): 

Metamucil, Konsyl, generic psylium husk
• Methylcellulose: Citrucel
• Calcium polycarbophil: FiberCon
• Acacia Gum, Flaxseed

Defined food and defined fiber recommendations  
to promote gut health and metabolism

Defined food and defined fiber recommendations 
to improve disease outcomes
• Metabolic syndrome: Arabinoxylan, RS2
• Kwashiorkor: MDCF

Where we are headed: CME question

20

Dietary fiber therapy improves human health through which 
following mechanisms?

a. Increasing populations of butyrate-producing gut commensal 
microbes

b. Suppressing populations of opportunistic gut commensals and 
pathogens

c. Altering host lipid and glucose metabolism
d. All of the above

Thank you

Questions?

21



KEYNOTE: Clinical Approaches to the Management of Non-Short 
Bowel Dysmotility Leading to IF 

Simon Lal, MD
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Clinical Approaches to the Management of Non-Short 
Bowel Dysmotility leading to Intestinal Failure
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Professor Simon Lal 
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Clinical Approaches to the Management of Small 
Bowel ‘Dysmotility?’ leading to Intestinal Failure

I have the following relevant financial 
relationships to disclose:

▪ Consultant for: Northsea, Ironwood, Vectiv Bio.

▪ Honoraria from: Takeda, Zealand, Fresenius Kabi, B Braun,
Baxter.

▪ Grant/Research support from: Fresenius Kabi, Baxter and
Takeda.

I will not discuss off label use or investigational use in my
presentation.

Salford National Intestinal Failure Reference Centre

4 beds (1979) 13 beds (1996) 21 beds (2011) 
Acute Severe (type 2) & Chronic (type 3) Intestinal Failure: 320 HPN patients (2025)



Kopczynska et al. Clinical Nutrition 2022

Salford IF Disease Aetiology over 4 decades

1978-1988 1989-1998 2009-20181999-2008

Gut 2020

➢ 1-year outcomes (2015-2016): 2194
patients with benign disease, from 51
centres in 22 countries.

➢ 2024 data:

➢ Underlying disease classification:

IBD, CIPO (10 or 20), Ischaemia, Radiation
enteritis, Surgical Complications & ‘other’.

ESPEN Chronic IF Registry

Benign Malignant

Adult 10803 4265

Children 669 30

Is the ESPEN Classification of 10 & 20 CIPO adequate for all 
forms of ‘dysmotility’ that lead to Intestinal Failure?

A. YES, primary & secondary CIPO represent all types of small bowel 
dysmotility leading to Chronic IF.

B. NO, there should be additional categories & considerations.

➢ 17-year-old male: transitioned from paediatric centre.

➢ Intestinal Failure since birth.

▪ Hollow Visceral Myopathy on small bowel histology.

▪ Hydroureter & bilateral hydronephrosis.

➢ Liver Histology (aged 15): mild periportal & perivenular
fibrosis.

➢ Supra-cardiac venous thrombosis → femoral CVC in-situ.

Example of a patient considered under ESPEN’s ‘CIPO’ category: Case 1



Example of a patient considered under ESPEN’s ‘CIPO’ category: Case 2

➢ 50-year-old female: 2-year history of nausea, intermittent
vomiting & abdominal pain.

➢ Raynaud’s but no other feature of connective tissue disease.
No other co-morbidity.

➢ Endoscopies unremarkable. CT – non-dilated small bowel.

➢ Delayed gastric emptying & small bowel contrast follow-
through. No opioids or other medications affecting transit.

➢ Significant weight loss. Failed naso-gastric & naso-jejunal
feeding→ commenced on HPN.

➢ Antro-duodenal manometry requested……

Example of a patient considered under ESPEN’s ‘CIPO’ category: Case 3

➢ 17-year-old female. 13-months in paediatric hospital. Intolerant of naso-enteral
feeding due to pain→ on PN as an in-patient.

➢ Endoscopies, MRI small bowel etc. unremarkable with normal calibre small bowel.
Patient reports to be intolerant of contrast via naso-jejunal tube because of pain.

➢ Hypermobility, not fulfilling Ehlers Danlos Syndrome criteria. Wheelchair bound.

➢ Non-epileptiform seizures.

➢ Under investigation for Postural Orthostatic Tachycardia Syndrome.

➢ IV Opioids & IV Cyclizine. NG for venting - requesting a gastrostomy.

➢ Declined psychological input, mother also not keen.

CASE 1 17-year-old male with hollow visceral myopathy since birth. 

CASE 2 50-year-old female with delayed gastro-intestinal transit off opioids.

CASE 3 17-year-old female with hypermobility.

Which of the cases has underlying small intestinal dysmotility?

???

But all 3 would likely be included within the ESPEN 
classification of ‘Primary CIPO’

?

Small Intestinal Dysmotility leading to Chronic Intestinal Failure

➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS



➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

➢ Patients with possible DGBI leading to HPN

Small Intestinal ‘Dysmotility?’ leading to Chronic Intestinal Failure Small Intestinal Dysmotility leading to Chronic Intestinal Failure

➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

BSG Guidelines Gut, 2020

Strength of recommendation
36/36 ‘strong’

Grade of recommendation
3/36: Level 4 

Poor quality cohort/case series

33/36: Level 5
Expert opinion without critical appraisal

Classification 2

Diagnosis 5

Treatment 11

Small Intestinal Dysmotility: DEFINITION & CLASSIFICATION

Nightingale et al. GUT 2020

Small intestinal dysmotility occurs when there is a failure of coordinated
intestinal propulsion, giving rise to the symptoms and signs of intestinal
obstruction in the absence of a mechanical cause.

HISTOPATHOLOGICAL CLASSIFICATON

MYOPATHY NEUROPATHY MESENCHYMOPATHY

Smooth muscle Enteric neurons Interstitial cells of Cajal

RARE



Small Intestinal Dysmotility: CLASSIFICATION & CAUSES

MYOPATHY NEUROPATHY

PRIMARY SECONDARY PRIMARY SECONDARY

Familial (e.g. hollow 
visceral myopathy, 
MNGIE)

Systemic Sclerosis & 
other connective tissue 
disorders.

Familial/congenital
(e.g. Hirschprung’s, 
mitochondrial disorders)

Drugs
(e.g. opioids, 
anticholinergics)

Acquired
- Autoimmune
- Diverticula

Muscular Diseases
(e.g. muscular 
dystrophies, inclusion 
body myopathy, storage 
disorders)

Autoimmune
(anti-neuronal 
antibodies, coeliac 
disease, ganglionosis)

General neurological 
(e.g. brainstem/spinal 
cord lesion, MS, 
Parkinson’s, DM, 
hypothyroid)

Amyloidosis Infective 
(e.g. Chagas, EBV, CMV)

Paraneoplastic
(anti-Hu antibodies)

Idiopathic Radiotherapy Idiopathic Miscellaneous: 
MEN 2b, Porphyria

Nightingale et al. GUT 2020Some (secondary) conditions have mixed myopathic & neuropathic changes

Small Intestinal Dysmotility: CLASSIFICATION

CIPO ENTERIC DYSMOTILITY

RADIOLOGY Abnormal small bowel
contractile activity &
radiologically dilated intestine
with air fluid-levels in absence
of mechanical cause.

Abnormal contractile activity or
transit, but no signs mimicking
mechanical obstruction, in a
non-dilated small bowel.

FULL-THICKNESS
HISTOLOGY

Higher incidence of myopathic
changes.

Higher incidence of enteric
neuropathic changes.

MANOMETRY Evidence of abnormal small
bowel manometry

Nightingale et al. GUT 2020
Wingate et al. J Gastro Hep 2002 
Knowles et al. Gut 2010

CIPO ENTERIC DYSMOTILITY

Small Intestinal Dysmotility: CLASSIFICATION: CASES

CIPO ENTERIC DYSMOTILITY

RADIOLOGY Abnormal small bowel
contractile activity &
radiologically dilated intestine
with air fluid-levels in absence
of mechanical cause.

Abnormal contractile activity or
transit, but no signs mimicking
mechanical obstruction, in a
non-dilated small bowel.

FULL-THICKNESS
HISTOLOGY

Higher incidence of myopathic
changes.

Higher incidence of enteric
neuropathic changes.

MANOMETRY Evidence of abnormal small
bowel manometry

Nightingale et al. GUT 2020
Wingate et al. J Gastro Hep 2002 
Knowles et al. Gut 2010

CIPO ENTERIC DYSMOTILITY

CASE 1
Hollow 
visceral 

myopathy: 
definitely CIPO

CASE 2
Abnormal transit off 

opioids:
probably ED

CASE 3 hypermobility  on opioids: ?

➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

Small Intestinal Dysmotility leading to Chronic Intestinal Failure



Neurogastro & Motility 2018

➢ 154 participants (82% European) – mostly IF 
Physicians & Neurogastroenterologists.

➢ 95% felt CIPO/ED are difficult to diagnose 
(particularly ED) because:

▪ Non-specific symptoms (70%)
▪ Lack of awareness among non-specialists (70%)
▪ Limitation in diagnostic tests (63%)
▪ Psychological co-morbidity (58%)
▪ Difficult in eliminating opioids as causal (47%)

➢ 52% have patients with functional GI disorders 
that do not meet CIPO or ED criteria (especially 
UK at time of survey).

Average 
time to 

diagnosis

CIPO
N-154 (%)

ED
N=154 (%)

<6mo 14 (9) 10 (6)

6-12 mo 45 (29) 24 (16)

1-5 yr 70 (45) 91 (59)

5-10 yr 23 (15) 25 (16)

> 10 yr 2 (1) 4 (3)

Neurogastro & Motility 2018

20 patients, 13 on Home PN. Semi-structured interviews → thematic analysis.

THEME EXAMPLE QUOTE

Feeling 
delegitimised

‘Made to feel like it was in my head’
‘These so-called doctors were convinced I had an eating disorder’.

Lack of coherent 
understanding

‘I think there should be more doctors out there what’s trained up’
‘It’s not put light at the end of the tunnel, it’s put light in the tunnel’

Impact on 
relationships

‘My dad was like “well she’s mental isn’t she..”’
‘You feel guilty for dumping on them…we wouldn’t be able to do 
anything’

Impact on mental 
health

‘I try and smile but inside I’m not happy’
‘I understand how much physical and psychological health go together’.

Diagnostic Considerations in Small Intestinal Dysmotility
CONSIDERATION INVESTIGATION

Mechanical Obstruction CT with oral contrast (MR, Contrast follow-through)

Secondary Causes Thyroid, Coeliac, Diabetes.

Auto-antibodies Scleroderma (anti-centromere, Sc170, M3R)/other connective tissue dis. 

Paraneoplastic CT Thorax, Abdomen, Pelvis & Auto-antibodies (Anti-Hu/other)

Mitochondrial Disorder Thymidine & deoxyuridine, TYMP gene. Possible muscle biopsy.

Transit Contrast, Shape studies.

Manometry Small bowel + other regions as indicated.

Motility Gastric emptying, Smart Pill, Cine MRI.

Bacterial Overgrowth Breath test (?), jejunal aspirate

Histology Full thickness small bowel. Other (e.g. amyloid).

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 

When investigating patients with small bowel dysmotility

A. I regularly (>50%) request small bowel bacterial overgrowth breath tests.

B. I regularly (>50%) request small bowel manometry.

C. I regularly (>50%) request full thickness small bowel histology.

D. None of the above.



Neurogastro & Motility 2018 Neurogastro & Motility 2018

Vast majority felt it rarely (<25% cases) affected:
- Therapeutic approach (prokinetics, immunosuppression).
- Nutritional care
- Surgical decisions
- Prognosis

Neurogastro & Motility 2018

- Not widely available
- Poorly tolerated
- Difficult to interpret

▪ variation in ‘normal’
▪ artefacts
▪ limited symptom correlation
▪ no clear correlation with histopathology
▪ Other…

So how do we 
diagnose 

Enteric Dysmotility 
in clinical practice???

2013 2018

PRAGMATIC DIAGNOSIS: A, B & C
A.  Suggestive clinical features & mechanical cause excluded.
B. At least one of:
- Abnormal manometry > 1 region
- Abnormal transit/scintigraphy > 1 region
- Abnormal GI-neuromuscular pathology (full-thickness biopsy)
C. Small bowel involvement (at least one of):
- Abnormal small bowel motility or transit studies
- Intolerance of small bowel feeding

Dilated bowel with air fluid levels

CIPO Non-CIPO

X X

ED

DGBI



➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

Small Intestinal Dysmotility leading to Chronic Intestinal Failure

THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

Nutrition
Surgery/ 
Venting

Psychosocial 
Support

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 

THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

Nutrition
Surgery/ 
Venting

Psychosocial 
Support

➢ Connective tissue disorder
➢ Endocrine causes
➢ Metabolic storage disorders
➢ Malignancy
➢ Immunosuppression (?)

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 

THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

Nutrition
Surgery/ 
Venting

Psychosocial 
Support

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 



THERAPY MEDICATION EXAMPLES/COMMENTS

LAXATIVES Includes secretagogues such as linaclotide

PERIPHERALLY-ACTING MU-OPIOID 
RECEPTOR ANTAGONIST (PAMORA)

Naloxegol, Naldemidine.

PROKINETIC Metaclopramide, domperidone, macrolides, prucalopride, 
pyrodostigmine, octreotide.

ANTIEMETIC Ondansetron & D2 receptor antagonists, olanzepine. Avoid cyclizine.

ANALGESICS Tricylics antidepressants, SNRI (duloxetine), pregabalin, (opioids).

ANTI-SECRETORY Somatostatin analogues (scleroderma)

BACTERIAL OVERGROWTH Rifaximin 1st line → cyclical if required

DRUG THERAPIES FOR INTESTINAL DYSMOTILITY

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 
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Never (0%) 1-25% cases 25-50% cases >50% cases

INTERNATIONAL SURVEY: CLINICIANS OPINIONS ON 
TREATMENT EFFICACY IN CIPO &  ENTERIC DYSMOTILITY

Neurogastro & Motility 2018

Key messages
➢ No treatment effective in > 

50% cases.
➢ Therapies considered most 

efficacious:
- Overgrowth antibiotics
- Prucalopride
- Neuropathic analgesicsC
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THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

Nutrition
Surgery/ 
Venting

Psychosocial 
Support

ROUTE CONSIDERATION CORE PRINCIPLE

ORAL ▪ Frequent small meals, low fibre/low fat + supplements.

MDT DECISION 
MAKINGENTERAL ▪ Trial of naso-enteral before permanent tube.

▪ PEG-J preferable if jejunal tube required.

PARENTERAL ▪ Intestinal Failure after failed oral/enteral.

BSG DYSMOTILITY GUIDELINES 2020                                               ESPEN CHRONIC IF GUIDELINES 2023

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 

THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

Nutrition
Surgery/ 
Venting

Psychosocial 
Support

PROCEDURE CONSIDERATION

Venting –ostomy, segmental 
enterectomy, bypass

CIPO: Very cautious consideration, risks significant

Venting tubes Only for CIPO after naso-enteral trial

Small bowel transplantation Standard national/international indications (CIPO).

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 



THERAPEUTIC 
APPROACHES 
FOR SMALL 

BOWEL 
DYSMOTILITY

Underlying 
Disease

Medication 
for symptom 
management

NutritionSurgery

Psychosocial 
Support

The service has an identified referral
pathway to psychology and psychiatry
services, ideally with experience in
caring for patients with IF.

Nightingale et al. GUT 2020 Vasant & Lal Clin Exp Gastro 2021 

➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

Small Intestinal Dysmotility leading to Chronic Intestinal Failure

Clin Nutr 2022 41: 2446-2454

1046 HPS-dependent patients, 1978 to 2018

Prognosis CIPO vs. Enteric Dysmotility: 
Swedish Experience

n=55 n=70

NUTRITIONAL NEEDS SURVIVAL

Lindberg et al. Scand J Gastro 2009

5 (4%) patients committed 
suicide ~2 years after diagnosis



Prognosis CIPO vs. non-CIPO (ED/DGBI): Salford Experience

Vasant et al. Clin Nutr 2018

45 patients with CIPO or Enteric Dysmotility/DGBI on HPN 1999 - 2015

Included 
probable DGBI

KEY FINDINGS

➢ CIPO (n=23) vs. non-CIPO (ED/DGBI) n=22))
▪ higher PN energy and volume requirements vs. on-CIPO.
▪ higher incidence of bacterial overgrowth vs. non-CIPO.

➢ CRBSI overall rate = 1 per 1000 catheter days
▪ vs. 0.38 in Salford overall HPN population 1993-2011
▪ 1.3/1000days in non-CIPO vs. 0.6/1000 days in CIPO
▪ not associated with SIBO
▪ vs. 0.19 in Salford scleroderma patients 1990-2012

➢ HPN Weaning
▪ Increased in non-CIPO (ED/DGBI).

➢ Survival
▪ No difference between CIPO & non-CIPO (ED/DGBI)

Prognosis CIPO vs. ED/DGBI: Salford Experience

Vasant et al. Clin Nutr 2018

HPN WEANING

SURVIVAL

CIPO ED/DGBI

Did they need HPN in 
the first instance?

➢ DEFINITION & CLASSIFICATION

➢ DIAGNOSIS

➢ TREATMENT

➢ PROGNOSIS

➢ Patients with possible DGBI on HPN

Small Intestinal ‘Dysmotility?’ leading to Chronic Intestinal Failure Patients referred for Home PN in recent years

A. I am seeing more patients with CIPO.

B. I am seeing more patients with Enteric Dysmotility.

C. I am seeing more patients with DGBI.

D. I really don’t know!



Example of a patient considered under ESPEN’s ‘CIPO’ category: Case 3

➢ 17-year-old female. 13-months in paediatric hospital. Intolerant of naso-enteral
feeding due to pain→ on PN as an in-patient.

➢ Endoscopies, MRI small bowel etc. unremarkable with normal calibre small bowel.
Patient reports to be intolerant of contrast via jejunal tube because of pain.

➢ Hypermobility, not fulfilling Ehlers Danlos Syndrome criteria. Wheelchair bound.

➢ Non-epileptiform seizures.

➢ Under investigation for Postural Orthostatic Tachycardia Syndrome.

➢ IV Opioids & IV Cyclizine. NG for venting - requesting a gastrostomy.

➢ Declined psychological input, mother also not keen.

Does she have enteric dysmotility that may require long-term PN?

239 patients with gastro-intestinal 
symptoms undergoing antro-

duodenal manometry 

50 
HSD/hEDS

189 non-
HSD/hEDS

HSD/hEDS: 
▪ lower prevalence of enteric dysmotility 
▪ lower BMI 
▪ higher % of enteral feed use

Kim et al. Aliment & Therapeutics 2025

→ Role of other factors limiting oral intake

218 patients with hEDS

136 (62%) at least one GI symptom

42 (19%) ‘motility’ test

5/42 (12%) altered small bowel 
transit

>37% patients on opoids
(asked to cease for 48 hours)

Alomari et al. Cureus 2020

▪ Disorder of Gut-Brain Interaction
(DGBI of small bowel not (yet) 
recognised by Rome Foundation…)

▪ Avoidant Restrictive Food Intake
Disorder in ~40% with hEDS
[Topan et al. Am J Gastro 2023]

▪ Other….

SHOULD CASE 3 RECEIVE LONG-TERM HPN?

Consensus opinion is that HPN should not be prescribed for patients
without Intestinal Failure, where the oral and/or enteral route can be
utilised (e.g. DGBI, Anorexia Nervosa, Opioid Bowel Dysfunction).
….. except as temporising measure when the patient’s malnutrition is life
threatening for a time-limited period to achieve nutritional safety.

Lal S et al. Clinical Nutrition & Neuro Gastro Motil 2024 

Intestinal failure is defined
as the reduction of gut
function below the
minimum necessary for the
absorption of
macronutrients and/or
water and electrolytes, such
that intravenous
supplementation is required
to maintain health and/or
growth.

INTESTINAL FAILURE

Pironi L et al. Clinical Nutrition 2014 

Mechanisms 
of Intestinal 

Failure

Short bowel

syndrome

Intestinal 
Fistula

Mechanical 
obstruction

Intestinal 
dysmotility

Extensive 
mucosal 
disease



Intestinal failure is defined
as the reduction of gut
function below the
minimum necessary for the
absorption of
macronutrients and/or
water and electrolytes, such
that intravenous
supplementation is required
to maintain health and/or
growth.

INTESTINAL FAILURE

Mechanisms 
of Intestinal 

Failure

Short bowel

syndrome

Intestinal 
Fistula

Mechanical 
obstruction

Intestinal 
dysmotility

Extensive 
mucosal 
disease

NO EVIDENCE IN hEDS
Pironi L et al. Clinical Nutrition 2014 

Why not just 
give long-
term PN?

Lal S et al. Clinical Nutrition & Neuro Gastro Motil 2024 Kopczynska  et al. Clinical Nutrition 2022 

HPN: average 
of 17 life-

years-lost vs. 
general 

population

CONSENT
It is vital that ALL PATIENTS are
fully informed of the potential for
life threatening complications
associated with the use of long-
term parenteral support, with a
carefully considered multi-
disciplinary assessment of the
risks and benefits of this therapy
for each individual patient.

➢ Retrospective questionnaire 2012-2022; 7 centres.

➢ 84 patients (98% female), mean age 35 (range 18-70).

➢ 65% POTS. Other diagnoses: Mast Cell Activation Syndrome, eating disorder,
fibromyalgia, functional neurological disorder, bladder dysfunction, migraine.

➢ 79% on opioids, 21% on parenteral cyclizine.

➢ 83% intolerance of oral/enteral nutrition; 26% weight loss.

➢ CRBSI rate: 12.84/1000 catheter days.

➢ 37 (44%) ceased PN: CRBSI, endocarditis, poor quality of life on PN, non-compliance,
factitious disorder.

A multi-centre UK survey of patients with hypermobility 
disorders on intestinal failure units

Lam et al. BSG Abstract 2025

Only one patient from Salford! RISKS vs. BENEFITS: IF vs. non-IF
…. it is incumbent on clinicians not to commence long-term parenteral support in patients
without IF, apart from in exceptional circumstances, where there may be a clear risk to life
without it and where the patient has been fully informed of the life-threatening risks and burden
associated with parenteral therapy.
On the rare occasions that PN commencement is required to treat life-threatening malnutrition
in conditions such as DGBI, opioid bowel dysfunction and eating disorders, it should only be
prescribed for a time-limited period to achieve nutritional safety, while the wider multi-
disciplinary team focus on more appropriate biopsychosocial holistic and rehabilitative
approaches to manage the patient's primary underlying condition.

Lal S et al. Clinical Nutrition & Neuro Gastro Motil 2024 
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General

➢ Remember inaccuracy of motility tests
(including gastric emptying & antro-
duodenal manometry): consistent
messaging.

➢ Do not perform if taking opioids.

➢ Try to organise a contrast follow-
through (including via tube).

➢ Reason for absence of tests (e.g.
intolerant/refused).
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General

GI DIAGNOSIS

➢ Consistent messaging: involve a
neurogastroenterologist if possible.

➢ Positively diagnose other DGBI as per
Rome IV – rapidly.

➢ Explain the mechanism positively to
the patient.

CONCOMITANT DIAGNOSES

➢ Evidence of other ‘functional’
diagnoses.

➢ Ensure correct diagnosis of hEDS
(rheum), POTS (cardiology), MCAS
(immunology) etc. - stay in your lane!

➢ Detailed medical record review: avoid
over-medicalisation.

➢ Consistent messaging.
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General

➢ Pain team to manage pain medication: avoids
team division.

➢ Optimise gut-brain neuromodulators &
PAMORAs: involve a neurogastroenterologist
if available.

➢ Stop high risk medication (e.g. i.v. cyclizine).

➢ Consistent messaging: including GP.



➢ 3 weeks after discharge home → letter from Member of Parliament: ‘Why have you
stopped IV Cyclizine’.

➢ Stop high risk medication (e.g. i.v. cyclizine).

➢ Consistent messaging: including GP.

CASE EXAMPLE: Female with ‘hEDS’ transferred from another IF centre

ww.bapen.org.uk/pdfs/bifa/pos
ition-statements/position-
statement-on-use-of-cyclizine-
in-patients-receiving-pn.pdf

➢ Response:
▪Engaged the GP & asked the hospital solicitor to respond on my behalf.
▪IV Cyclizine cessation in keeping with BAPEN Recommendations 2019. On multiple oral   

tablets. We have commenced an alternative, safer oral anti-emetic.

Tips for 
avoiding / 
weaning PN 
in DGBI

BIO-
PSYCHOSOCIAL 
APPROACHES

GI Tests

Diagnoses

Pain & 
other 

medication 
risks

Psychology 
& Social 

Care

Oral & 
Enteral 
Feeding

PN

General

➢ Early psychological/psychiatric involvement.
➢ Medical record/GP review for previous psychological issues.
➢ Support associated care needs (e.g. ADHD, PTSD).
➢ Identify associated diagnoses & issues e.g.

▪ eating disorder, avoidant/restrictive food intake disorder
(ARFID)/Restricted Intake Self Harm (RISH).

▪ Fabricated or induced illness
▪ Factitious disorder imposed on another with safeguarding

need/maladaptive social attachments.
➢ Psychological therapies; psychoeducation around mind-body

interactions; motivational interviewing; symptom validation &
promoting self-management; family therapy…..There’s not enough
room on this slide to include everything (and I should stay in my lane)!
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General

➢ Promote effortful oral feeding with support.

➢ Positive risk management of low stable body weight and
document adequate hydration.

➢ Avoid invasive/permanent feeding tube unless life-threatening
malnutrition.

➢ Risk stratified approach if enteral tube feeding considered:
NG→NJ (→PEG-J)

➢ IF PN started, avoid complete cessation of enteral feed (or even
fluid) if tube in situ → build up at all opportunities.

➢ Blinded sham feeding?

A pilot double-blinded randomized protocol to explore jejunal feeding 
intolerance in adults: feasibility, acceptability & utility

Dodd-Chandler et al. BSG abstract 2025

➢ Adults with jejunal feeding intolerance and no clear structural cause (tubes in situ).

➢ Up to 3 days of 10 hours of jejunal feed daily, via a double-blinded jejunal feeding
system (a covered two pump design)

➢ Feed rate (active feeding pump) altered hourly via a randomization website, between 0-
70ml/hr. Feed type also varied on subsequent days.

➢ Sham feeding pump was set at a constant rate of 50mls/hr for the full feeding period to
create the noise of continuous feeding. Both pumps covered.

➢ Participants scored their perceptions of pain, nausea and bloating every 30 minutes
using a Visual Analogue Scale of 0-10.

➢ 4 patients recruited over 9 months.



▪ No relationship between feed rate,
volume or type with symptoms.

▪ → Central vs. peripheral luminal
symptoms mechanism: neuropathic,
nociplastic, psychological?

▪ → Don’t avoid enteral feeding simply
based on symptoms?

▪ BUT: small numbers, short duration etc.

→ Acceptable in some
→ Feasible
→ Useful?

PARTICIPANT A

NAUSEA

BLOATING

FEED RATE

PAIN

RESULTS & CONCLUSIONS

Dodd-Chandler et al. BSG abstract 2025
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General
➢ Consider for severe, high-risk malnutrition

(specific BMI?).

➢ Temporising. Describe risks in writing.

➢ Avoiding/Weaning:
▪ In-patient observation, including renal

function off fluids & behaviours.
▪ Avoid rapid changes: gradual reduction

in calories then volume.
▪ Focus away from weight.

➢ Admitted to Salford IFU.
➢ Noted to tolerate 60mL water flush after medications via tube.
➢ Contrast via tube: 30 minutes to caecum.
➢ Perches on weighing scales.
➢ Weak handgrip strength but firm handshake.
➢ Discourages visitors but buys food from Marks & Spencers.
➢ PN weaned (calories first and then volume with normal renal function)
➢ Discharged to referrer.

CASE EXAMPLE: Female (no structural GI cause) unable to tolerate any 
jejunal feeding → commenced on PN in referring hospital

➢ Avoiding/Weaning:
▪ In-patient observation, including renal

function off fluids & behaviours.
▪ Avoid rapid changes: gradual reduction

in calories then volume.
▪ Focus away from weight.



I have noted similarities with the behavior of our EDS population. Most of them don’t
lose weight, furthermore, they gain weight on TPN….This is inconsistent with their reports
of extremely low amount of food intake (~400 kcals x day).
However, every single time we start the weaning process, becomes a fight with the
patient (and family- often overprotective parent) because the patient "is not eating" and
they fear the patient will become undernourished. This situation is becoming a frequent
issue in these patients, and delays significantly the weaning process.

E-mail from Canadian colleague July 2025

Case: 44 year old female on IV fluids only from another centre.
‘I only chew & spit a cheese sandwich once/week’. 
BMI 28. 

Case: 36 year old male on HPN.
‘Unable to eat’. Admitted with CRBSI.
Witnessed eating a Big Mac + large Coke.

Approaches?

Tips for 
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General

➢ Compassionate communication balanced with
boundaries.

➢ Chaperoned consults & accurate documentation.

➢ Consistent messaging, avoid team division.

➢ Shared responsibility: MDT decision making.

➢ Emphasise following national/international
recommendations.

➢ Avoid excessive involvement from different
hospitals: clear channels of communication if
second opinions sought.

➢ Pre-emptive legal team & medical director
involvement.

Tips for 
avoiding 
clinician 
stress & 
burnout
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General

➢ Compassionate communication balanced with
boundaries.

➢ Chaperoned consults & accurate documentation.

➢ Consistent messaging, avoid team division.

➢ Shared responsibility: MDT decision making.

➢ Emphasise following national/international
recommendations.

➢ Pre-emptive legal team & medical director
involvement.

➢ Avoid excessive involvement from different
hospitals: clear channels of communication.

Tips for 
avoiding 
clinician 
stress & 
burnout
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General

➢ Compassionate communication balanced with
boundaries.

➢ Team debrief sessions→ ‘Schwartz Rounds’..

➢ Recognise ‘empathy fatigue’.

➢ MDT decision - SUPRAREGIONAL

➢ Emphasise following international
recommendations: ‘Avoiding PN in non-IF’ & next
‘Biosychosocial approaches’ paper.

➢ Multi-centred data collection → risk vs. benefit.

➢ Pre-emptive legal team & medical director
involvement: You’re part of an organisation.

➢ Meetings like this.
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Example of a patient considered under ESPEN’s ‘CIPO’ category: Case 3

➢ 17-year-old female. 13-months in paediatric hospital. Intolerant of naso-enteral
feeding due to pain→ on PN on PN as an in-patient.

➢ Endoscopies, MRI small bowel etc. unremarkable with normal calibre small bowel.
Patient reports to be intolerant of contrast via jejunal tube because of pain.

➢ Hypermobility, not fulfilling Ehlers Danlos Syndrome criteria. Wheelchair bound.

➢ Non-epileptiform seizures.

➢ Under investigation for Postural Orthostatic Tachycardia Syndrome.

➢ IV Opioids & IV Cyclizine. NG for venting - requesting a gastrostomy.

➢ Declined psychological input, mother also not keen.

→ Ultimately she was discharged on HPN
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General

Case 3 ➢ No 
further

➢ Neurogastro review
➢ Avoided ‘hEDS’ label
➢ No POTS.

➢ IV to oral via pain 
team (gradual 
wean)

➢ IV cyclizine ceased 
pre-discharge.

➢ NG for ‘venting’ for 
1 year → no PEG.

➢ Continued to refuse.
➢ 1-year post-discharge: 

college.
➢ 3-years post discharge: 

engaged to be married.

➢ Gradually weaned over 4 
years (most rapid in year 
3) → stopped

➢ Avoiding 
escalation, 
consistent 
messaging & 
goals.

SUMMARY & FUTURE PERSPECTIVES
DEFINITION & 
CLASSIFICATION

Small bowel dysmotility is defined as a failure of coordinated
intestinal propulsion in the absence of a mechanical cause; this
should not encompass patients with likely DGBI.

DIAGNOSIS Further work is required to help to positively diagnose Enteric
Dysmotility and, in particular, distinguish it from patients with
possible DGBI.

TREATMENT Current therapeutic options for intestinal dysmotility provide limited
efficacy in most patients.

PROGNOSIS Distinguishing between CIPO & Enteric Dysmotility provides
prognostic value.

POSSIBLE DGBI Avoiding & weaning PN in patients with likely DGBI requires a holistic,
dynamic, multi-disciplinary & multi-faceted approach tailored to the
individual’s specific needs.

Distinguishing between Enteric Dysmotility & DGBI?
ENTERIC DYSMOTILITY

Antroduodenal manometry 
(available? interpretation?)

Full-thickness histology (invasive)

Abnormal transit off opioids.

DGBI

Pain Predmoninant symptom to 
minimal volumes: high opioid 
need?

Other functional diagnoses

Normal renal function off IV 
fluids?

Normal transit on contrast study

Poor correlation between enteral 
feed & symptoms (sham 
feeding?)

Identify specific psychological co-
morbidity or observe abnormal 
or inconsistent behaviours

Other?

▪ Rome criteria to include 
DGBI of the small bowel 
(and remove the 
‘dysmotility’ label)?

▪ Local & international 
study planned: CIPO vs. 
ED. vs. DGBI.



Thank-you…..
Questions?
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Short Bowel Pathophysiology
Important Concepts



High fluid volumes pass through the bowel daily that must be absorbed

Rapid dehydration if > 2 L/day

Intestinal Adaptation after Resection Takes Time (1-2 yrs)

(GLP-2)

Location and remaining small bowel determines outcome 



Early post op

(poorly absorbed)



Clinical Pathway for Management of 
Short Bowel Syndrome

AGA sponsored multidisciplinary panel of experts 2024: 
Iyer, Semrad, Issokson, Lal, Gabe, Nightingale, Culkin, 
Jeppesen, Wall, Micic, Paski, Ou, Tappenden, Winkler, 
Mercer, Borges, Kakani 

Short bowel management starts immediately post-operative

• Isotonic IV fluids

• Limit oral fluids

• Frequent small meals

Postoperative stabilization

• Central catheter type

• Stable PN formula

• Oral drug absorption

• Educate patient on PS

Prior to discharge

Document residual GI anatomy

Refer to Intestinal 
Rehab Center 
when possible

Extensive 
resection

Start PN

Pironi et al ESPEN Guideline IF Update. Clin Nutr 2023;42:1940

High volume diarrhea/ostomy output, dehydration

Parenteral support (PS): 
Optimize diet , oral fluids, medications

Scheduled/titrated dosing & monitor stool/urine output, Na, acid-base

Anti-motility agent Acid blocker

• Immediately after resection 

• If high ostomy/stool outputs 
to decrease gastric secretions, 
monitor for response

Limited use

Somatostatin analogues

• Not early after resection

• If high output fistula/stoma 
despite standard medical 
therapy*

Do not use

• Pancreatic enzymes (unless 
documented deficiency)

• Bile salt binders (unless painful 
bile acid diarrhea)

Unable to stop PS after optimization over 6 – 12 months

GLP-2 agonist (teduglutide), trained prescriber

Consider EN

• If it allows stopping PN

• Or to feed distal small 
bowel out of continuity

• Loperamide

• Before meals 

• Diphenoxylate/atropine

• Avoid opiates

CIC = colon in continuity, EN = enteral nutrition
FAP = familial adenomatous polyposis, 
GI = gastrointestinal, GLP = glucagon-like peptide
 IV = intravenous, PN = parenteral nutrition, 
PS = parenteral support, SB = small bowel

Pironi et al ESPEN Guideline IF Update Clin Nutr 2023;42:1940
*Timmer et all. Aliment Pharmacol Ther 2024;60:727



Gg2

GLP2R

GLP2

Ileum
meal

Jejunum

Colon L 

cells

  Glucagon-Like Peptide 2 (GLP-2)

Drucker et al. Proc Natl Acad Sci 1996;93:7911

Other effects
• decreases GI motility and acid
• stimulates nutrient absorption
• increases intestinal barrier 

function and blood flow

Intestinal Hyperplasia

proglucagon

GLP-2  (half-life 7 min)           

HADGSFSDEMNTILDNLAARDFINWLIQTKITD 

HGDGSFSDEMNTILDNLAARDFINWLIQTKITD 

teduglutide (half-life 2-3 hr) FDA approved 2012

GLP-2 analogues with longer half-life in advanced clinical trials
• glepaglutide (half-life 88 hrs)
• apraglutide (half-life 72 hrs)

Results of GLP-2 Analogue Studies
Study Pt # Dose Time 

weeks
>20% reduction 
in PN volume

Impact

Teduglutide1,2 35
25

0.05 mg/kg/day SQ 24
52 

46% (p=0.007)
68%

1 day off PN
4 stopped PN

Glepaglutide3

Phase 3 Trial
35
35

10 mg once a week SQ
10 mg twice a week SQ

24
24

NS
66% (p=0.024) 5 stopped PN

Apraglutide4

Phase 2 Trial
Phase 3 Trial 

8 5 mg SQ once a week
10 mg SQ once a week

4
4

not published

Increase in 
urine output

1Jeppesen et al. Gastroenterology 2012;143:1473
2O’Keefe et al. Clin Gastroenterol Hepatol 2013;11:815
3Jeppesen et al. Gastroenterology 2025;168:701
4Eliasson et al. JPEN 2022;46:896

SBS-IF 
patients 

Surgery

Stable after intestinal adaptation

Medical Management Optimized 

No
malignancy 

Guidance for selecting GLP-2 agonist eligible patients

Not for non-short bowel intestinal failure

(dysmotility, mucosal/obstructive disease)

Contraindications: history of malignancies in the 

gastrointestinal tract, including the hepatobiliary 
system, within the last five years

Drucker et al.  Proc Natl Acad Sci USA 1996;93:7911
Jeppesen et al. Gastroenterology 2012;143:1473
O’Keefe et al. Clin Gastroenterol Hepatol 2013;11:815

Modified Courtesy of Kishore Iyer



Class of Drug Dose Tips

Anti-secretory

H2 blocker 20 – 40 mg po BID • Particularly in the first 6 months after surgery
• PPI may cause hypomagnesemia
• IV use in SBS/IF

PPI 15 – 40 mg po BID

Anti-motility

loperamide
(preferred)

2 – 8 mg po QID
Higher dose > 16 mg/day, 
maximum dose 80 mg/day 

• Give before eating, scheduled dosing
• Higher dose for high output ostomy
• Baseline EKG and monitor with higher dose 

(> 16 mg/day)

diphenoxylate/
atropine

2.5 – 5 mg po QID, 
maximum 20 – 25 mg/day

• Atropine crosses blood-brain barrier, sedation

opium tincture/
liquid morphine

0.3 – 1 ml po QID • Crosses blood-brain barrier, sedation
• Use with care in the elderly
• Start slow, particularly with codeine; ultra-metabolizers with CYP2D6
• May cause addiction

codeine without 
acetaminophen

15 – 60 mg po QID

GLP-2 Agonist

teduglutide 0.05 mg/kg SQ QD • Biggest benefit with jejunostomy
• Highest likelihood to wean off PS when colon in continuity
• Half dose for renal failure (GFR < 60)
• Screen colon for polyps
• Do not use if obstruction, GI epithelial cancers, polyposis syndromes

Nightingale et al. BIFA. 19 May 2025
Jeppesen et al.  Gastroenterology 2018;154:874
Pape et al.  Ther Adv Gastroenterol 2020;13:1-18

Monitor throughout

Nutrition and for complications 
(monthly until stable, then every 6 – 12 mos)

•Weight, hydration, renal function

•Stoma/stool and urine outputs

•CBC, BMP, Mg, P, liver tests

•Vitamin/mineral/trace elements

•Essential FA panel 

•Urine sodium, calcium

•BMD

•Urine oxalate (if colon present)

BMD = bone mineral density
 BMP = basic metabolic panel, 
CBC = complete blood count, FA = fatty acids 
Mg = magnesium, P = phosphorus 

Multidisciplinary management of intestinal failure

Patient with short bowel syndrome/intestinal failure

Nutrition and Medical Management

Surgical management

• Stoma takedown

•Recruit distal bowel

•Repair enterocutaneous fistulae

PS dependency + PS-related complications 
(loss of IV access, PN-related liver disease)

Intestinal transplant evaluation PS = parenteral support

Pironi et al ESPEN Guideline IF Update. Clin Nutr 2023;42:1940
Mathiesen et al.  JPEN 2022;46:310

Modified Courtesy of 
Kishore Iyer

Summary
• Recognize and treat short bowel syndrome

• Starts with small bowel resection post-operative

• Block endogenous secretions, slow motility 

• Start parenteral support when high stool/ostomy outputs

• Manage inpatient to outpatient setting

• Refer those with IF to a specialized nutrition support team/intestinal rehab center

• Maximize diet and medical therapy before considering a GLP-2 agonist

• Monitor closely for nutrition, hydration, vitamins and minerals, bone health

• Monitor urine oxalate for those with colon in continuity

• Monitor for polyps for those with colon on GLP-2 agonist

• Loss of venous access or PN-related liver disease refer for Intestinal Transplant



Recognizing Intestinal Failure and When To Intervene
Ankita Sissleman, MD

Recognizing Intestinal Failure 
and When to Intervene

Ankita Sisselman, MD, MS
Assistant Professor of Medicine

Gastroenterology
Vanderbilt University Medical Center

Nashville, TN

Disclosures

None

Objectives

• Define Intestinal Failure
• Identify different classification systems
• Recognizing signs and symptoms
• Determine timing of intervention

Intestinal Failure
• Inability to maintain one's nutrition and hydration without 

intravenous or enteral support
• Multiple classification systems
• Early recognition improves outcomes and reduces complications



Classification

• Type I: acute
• Short-term and self-limited
• Weeks
• Often requires inpatient management 

given profound enteric losses
• Type II: prolonged acute

• Complex
• Weeks-months

• Type III: chronic
• Stable
• Months-years

Functional Classification:

Classification

• Based on energy and volume of intravenous 
supplementation required

• 16 groups

Clinical Classification:

• Short bowel syndrome (50-75% of cases)
• Mucosal enteropathies
• Dysmotility disorders
• Intestinal mechanical obstruction
• Intestinal fistulas

Pathophysiological Classification:

Epidemiology

• 2-4 cases per million in 
Europe

• 30-50 cases per million in US
• Estimated based on long term 

PN or IV fluid support
• SBS occurs in about 15% of 

adult patients who undergo 
intestinal resection
• 75% from single massive 

resection and 25% from 
multiple resections

• Rates higher in women vs men
Dibb M et al. Clin Nutr. 2016.

Massironi et al. Dig Liver Dis. 2020 Mar; 52(3):253-261.

Short Bowel Syndrome

• Malabsorption of 
macronutrients and 
micronutrients due to 
significant functional or 
physical loss of portions of 
small intestine

• Small bowel length in 
continuity <200cm from the 
Ligament of Treitz

Bering J, DiBaise JK. Short Bowel Syndrome in Adults. Am J Gastroenterol. 2022 Jun 1;117(6):876-883. 
Bering J, DiBaise JK. Short bowel syndrome: Complications and management. Nutr Clin Pract. 2023 May;38 Suppl 1:S46-S58. 



Determining Intestinal Length

• Normal adult length ranges from 300-800 cm
• Length can be variable based on measurement technique and 

height
• Operative reports
• Pathology reports
• Radiographic studies

• Accuracy and reliability depend on the imaging modality and 
technique used

• 3-dimensional modalities demonstrate moderate-strong correlation 
with intra-operative or pathologic measurements

Chacon MA, Wilson NA. The Challenge of Small Intestine Length Measurement: A Systematic Review of Imaging Techniques. J Surg Res. 2023 Oct;290:71-82.

Anatomic Classification

Figures 1 and 2 from Verbiest A, Jeppesen PB, Joly F, Vanuytsel T. The Role of a Colon-in-Continuity in Short Bowel Syndrome. Nutrients. 2023; 15(3):628. 

Losses

Macronutrient Malabsorption
•Due to rapid transit and acid hypersecretion

Micronutrient Malabsorption
•Sodium, B12 and Mag
Fluid Losses

Type I

Macronutrient Malabsorption
•Due to rapid transit

Micronutrient Malabsorption
•B12, fat-soluble vitamins
Fluid Losses

Type II

Micronutrient Malabsorption
•Iron and folateType III

Figure 2: Le Beyec J, Billiauws L, Bado A, Joly F, Le Gall M. Short Bowel Syndrome: A Paradigm for Intestinal Adaptation to Nutrition? Annu Rev Nutr. 2020 Sep 23;40:299-321. 

Clinical 
Features

Diarrhea or high stoma output

Weight loss

Lightheadedness

Decreased urine output

Muscle cramps

Arrhythmias 



Diagnostic 
Evaluation

• History & Physical Exam:
• Surgical History
• Medical History

• Laboratory Tests: 
• Electrolytes
• CMP
• Micronutrients and vitamins

• Imaging: 
• Small bowel length/residual anatomy
• Mucosal disease

• Stool studies

• Measurement of urine output

• Nutritional assessment: 
• BMI, muscle wasting and functional status

Early Recognition

Stool Output
• >1500mL per day of enteric losses

Labs
• Hypoalbuminemia
• Electrolyte, vitamin and mineral deficiencies
• AKI and hemoconcentration

Weight Loss

Decreased Urine Output

Decline in PO Intake
• Dietary Logs

Timing of Intervention

• Inability to maintain hydration/nutrition orally or enterally
• Severe electrolyte derangements not correctable by diet, 

supplementation or enteral feeding
• Progressive malnutrition despite oral and enteral 

strategies
• Intestinal adaptation insufficient for enteral autonomy
• Malnutrition present prior to admission

If still inadequate → 
initiate PN ± 

surgical evaluation

If not → try 
medical/nutritional 

optimization

If oral/enteral 
intake sufficient → 

continue 
monitoring

Early Intervention

Acute Phase:

• IVF with K and Mag, H2R or PPI IV 
initially

• EN should be attempted as soon as 
possible once stabilized from surgery 
to maximize adaptation

• Fiber containing formula may be 
advantageous with intact colon to 
improve stool viscosity

• PN if needed can be started by day 2-3
• Restrict hypotonic fluids

Adaptation Phase:

• Oral feedings should be started slowly 
and in stepwise manner over weeks-
months

• Nutritional Support (EN or PN)
• Hormone Therapy
• Surgery 

• Autologous gastrointestinal 
reconstruction

• Transplantation

Austin et al. Curr Gastroenterol Rep. 2019 Dec. 21(12); 64.



Adaptation

Begins days to weeks after surgery

Usually within the first 1-2 years

Enteral stimulation

GI secretions

Gut hormones

Angiogenesis

Warner BW. The Pathogenesis of Resection-Associated Intestinal Adaptation. Cell Mol Gastroenterol Hepatol. 2016 May 14;2(4):429-438. 

Key Outcomes

• Malnutrition
• Infection
• Wound healing
• Renal function
• Length of stay
• Morbidity and mortality

Interventions

Medical: 

Antidiarrheals

Antisecretory agents

Antibiotics (SIBO)

Nutritional: 

Oral/enteral supplementation

Specialized diets

Parenteral nutrition (PN): 

If enteral feeding inadequate

Surgical: 

Re-establishing bowel continuity (if 
able)

Bowel lengthening procedures

Intestinal transplant (select cases)

Multi-
Disciplinary 

Management

Surgery

Dietitian

Pharmacy

NursingPsychology/Social 
Work

Case Manager

Gastroenterology



Summary

Early recognition prevents 
severe complications

Watch for red flags: 
dehydration, weight loss, 

electrolyte imbalance

Timely intervention 
(nutrition support, PN, 

surgical options) is critical

Multidisciplinary approach 
improves survival and 

quality of life

MOC Question

• Which clinical scenario most strongly suggests progression to 
chronic intestinal failure?

A. A patient with mild diarrhea after small bowel resection
B. A patient with high-output jejunostomy
C. A patient with Crohn’s disease controlled on biologics
D. A patient with intermittent partial small bowel obstruction
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Objectives

• To describe the types of disorders of gut brain interactions (DGBI) 
that may be referred for advanced nutrition intervention

• To outline a systematic approach to the nutrition management in 
patients with DGBI and severe symptoms resulting in malnutrition.

• To appreciate why parenteral nutrition support is not an ideal 
nutrition intervention for this patient population.

Disorders of Gut-Brain Interaction (DGBI)

• Defined in ROME IV Criteria (fka Functional GI Disorders)

• GI symptoms due to complex interactions among factors 
• Microbial dysbiosis within the gut
• Altered mucosal immune function
• Altered gut signaling (visceral hypersensitivity) 
• CNS dysregulation of the modulation of gut signaling and motor function



DGBI 

• Esophageal 
• Gastroduodenal (e.g. functional dyspepsia)
• Bowel (e.g. IBS)
• Centrally mediated disorders of GI pain (e.g. narcotic bowel)
• Gallbladder
• Anorectal

Nutrition implications of DGBI

• Avoidant/restrictive eating is more common in pts with DGBI  
• 22.8% vs 18.2 % (Blomsten et al. Am J Gastroenterol 2025)

• Rarely leads to significant malnutrition unless there is truly an 
underlying dysmotility, which is difficult to differentiate from DGBI

• Nutrition management usually through oral diet modification, 
ideally with assistance from dietitians.

Case study

• ~20F w/ chronic symptoms of N/V, pain, diarrhea/constipation

• PMH: POTS, hEDS, impaired gastric emptying, Migraines, 
Complex regional pain syndrome, PTSD, somatization, asthma, 
lap chole, urinary retention

• SH/FH: Non contributory. No prior cannabis use.

• Investigations: EGD, Colonoscopy, MRE, CTA, SBFT, serum 
tryptase levels all within normal

Case study

• Admitted to hospital with worsening oral intolerance since lap 
cholecystectomy.

• Nutrition support escalated from NG to ND to GJ feeding. 

• Also required outpatient IV fluids to support POTS. 

• Referred for consideration of home PN.



Familiar sounding cases in your practice?

• You are not alone.

Recent increase in hEDS/POTS/MCAS

• Increasing incidence vs better recognition
• Better defined diagnostic criteria for clinicians

• Increased information sharing among patients and HCP

• Often referred to gastroenterology for GI symptoms and/or feeding 
intolerances 
• Hypermobile joint syndrome screening is now recommended (AGA 2025)

Visant et al. Neurogastroenterol Motil. 2020
Fikree et al. Clin Gastroenterol Hepatol. 2014

Ehler-Danlos syndrome (EDS)

• Connective tissue disorder – multiple subtypes

• Hypermobile EDS (hEDS) = most common (80-90%)
• Clinical diagnosis based on 2017 criteria (Malfait et al. 2017)

• High prevalence of DGBI 
• 98% of hEDS met ROME IV criteria vs 47% in controls (Lam et al. CGH 2021)

• Inquire about joint hypermobility in patients with DGBI (AGA 2025)

• Association with abnormal GI transit – changes in collagen structure

Overlapping syndromes with hEDS

• Reports of association with POTS and MCAS 
• Further testing should be guided by compatible systemic symptoms
• Lack of robust clinical data with rigorous diagnostic criteria for linkage

hEDS

MCASPOTS

Raj et al. CMAJ 2022
Aziz et al. Clin Gastroenterol Hepatol 2025



Postural orthostatic tachycardia syndrome 
(POTS)
• Incidence of 24.8 (0.02%) per 100,000

• Prevalence of 100 (0.1%) per 100,000 

• F >> M 

• Higher rates of health care utilization

• Post-viral onset and/or immunological
Lusk et al. Mayo Clin Proc. 2025
Wang, Liz B. et al. J Neurol Sci 2015
DiBaise et al. Am J Gastroenterol 2018

POTS diagnosis

• ↑ HR ≥ 30bpm w/in 10min of upright posture w/out orthostatic 
hypotension + orthostatic symptoms that resolve upon recumbency
• Sustained HR increase ≥ 4-5 minutes
• SBP drop by <20mmHg
• More sensitive in morning
• Head-up tilt table test more sensitive

• 24h Holter to detect inappropriate sinus tachycardia

• Association with abnormal GI transit  - dysautonomia

Raj et al. CMAJ 2022 

Mast cell activation syndrome (MCAS)

• Episodic surge of mast cell mediators without mastocytosis

• Flushing, urticaria, dyspnea, headache, nausea, vomiting, 
diarrhea, abdominal pain – significant overlap with IBS

• Screening with tryptase level at baseline and during 1-4h of flare 
onset.

Where does parenteral nutrition 
support fit in the management?



PN use is clearly indicated in intestinal failure

• Most accepted / accurate definition of Intestinal Failure (ESPEN 
2015)

1. Reduced gut function below the minimum necessary for the 
absorption of macronutrients and/or water and electrolytes

2. Such that intravenous supplementation is required to maintain health 
and/or growth

• PN Benefit (survival) > PN Risk (CVC, metabolic, psych, QoL)

Lal et al. Clinical Nutrition 2024

PN use in non-intestinal failure is less certain

• Risk vs Benefit less clear than in that in intestinal failure
• ? Survival benefit, quality of life (QoL)
• Complications: CVC (DVT, infectious), metabolic, QoL of patient and caregiver

• There is increasing referral of hEDS patients for PN (Vasant et al. 
Neurogastroenterology & Motility. 2020)

• ~10% with POTS required IV fluids and/or PN in one retrospective 
cohort (Tseng et al. JPEN 2018)
• 30% had concomitant EDS 
• Concomitant MCAS (24%) more likely to have PN dependence
• ↑ healthcare utilization, impaired gastric emptying and opioid use

“As there is also no established evidence that patients with HD/hEDS have 
small intestinal malabsorptive failure, PN should be avoided other than 
again in life threatening extremis as a temporary bridge to pain 
management and rehabilitative MDT therapies. This may be particularly 
important since anecdotal clinical experience suggests that HPN-related 
CRBSI are more frequent in this patient cohort.”

Management of GI symptoms = supportive

• Lack of clinical trials in managing GI symptoms

• Target most prominent GI symptoms and abnormal results of testing (e.g. 
Gastric emptying test)

• Setting realistic goals as symptom resolution may be unattainable

• Consider medication side-effects on the bowel (e.g. CCB, anti-cholinergics)
• Avoid opioids – dysmotility, hyperalgesia, (risk of CRBSI in PN)

• Psych support (brain-gut behavioral therapy)



Recommendations

• Early diagnostic clarification is key to future success
• Assess for impaired gastric emptying in hEDS + POTS with UGI symptoms

• Gastric emptying and bowel motility can be impaired in severe malnutrition

• Assess for functional defecation disorders in hEDS with LGI symptoms

• Avoid premature/“over” diagnosis unless a clear cause identified.
• Risk of mis-label perpetuating in electronic medical record
• May lead to mistrust and confusion for patient and other HCP

• Rule out eating disorder (e.g. anorexia vs bulimia) – different from 
disordered eating (ARFID)

Recommendations

• Timely referral to specialist (clinical nutrition) teams for management to build 
therapeutic rapport.

• Involve multidisciplinary team
• Rheum, Cardio, Neuro, GI, Allergy/immunology, Radiology, Surgery…etc
• Psychiatry, Complex pain

• Limit / withdraw opioid use 
• Opioid contributes to dysmotility & hyperalgesia
• Opioid associated with worse outcomes on HPN / ↑ CRBSI (Dibb et al Clin Nutr 2017)

• Minimize medical institutionalization – avoid unnecessary testing / 
intervention (e.g. multiple endoscopies/colonoscopies, CT scan…etc)

Recommendations

• Nutrition support is similar to that for patients w/ intestinal dysmotility

• Oral nutrition > enteral nutrition > parenteral nutrition, but they are not 
mutually exclusive and may be complementary

• Better outcomes with oral intake in patients with intestinal dysmotility 
on long-term PN 

• CRBSI risk may be higher vs other IF’s (Vasant et al. Clinical Nutrition 
2018)

• Long-term goal is to resume PO and/or EN to reduce M&M risk

Lehmann et al. Nutr Clin Pract. 2020

Case study (the outcome)

• Meds tried: Prucalopride, metoclopramide, domperidone, erythromycin, 
prochlorperazine, ondansetron, diMENhydrinate, CBD oil, nabilone, pantoprazole, 
esomeprazole, mirtazapine, bupropion, duloxetine, sumatriptan, topiramate, 
pregabalin, senna, PEG3350, linaclotide, plecanatide, tenapanor, ivrabidine, 
midodrine

• Multiple disciplines involved: internal medicine, neurology, rheumatology, complex 
pain, psychiatry, urology, cardiology, gastroenterology, radiology, surgery, outpatient 
dietitian, physiotherapy

• CLABSI with candida sp required IVAD replacement

• GJ converted to G tube for meds and surgical J tube for feeds. 
• Complicated by J tube site infections and tube falling out (not replaced after 3 months)



Case study (the outcome)

• Addressing main bothersome symptoms = Constipation.
• Multiple pharmacological agents for constipation: PEG3350, linaclotide, 

plecanatide, tenapanor, prucalopride 
• Defecography - generalized pelvic floor descent on straining-defecation 

and small anterior rectocele and there was inappropriate sensation of 
incomplete voiding, despite total evacuation → Pelvic floor physio

• Patient remains on combination of PO, EN and outpatient IV fluids

Summary

• hEDS / POTS / MCAS may present with symptoms of DGBI

• Management of GI symptoms is largely supportive
• Focus on the patient’s most bothersome symptom.
• Avoid opioid and anticholinergic

• Multidisciplinary involvement may be more successful

• Long-term parenteral nutrition support is rarely needed and should be 
carefully evaluated in this patient population

Thank you

• Questions?

• Email: george.ou@phc.ca



Diet and Oral Hydration: Does It Make A Difference In IF?      
Elizabeth Wall, MS

Diet and Oral Hydration: 
Does it Make a Difference in IF?

Elizabeth Wall, MS, RDN-AP, CNSC
September 27, 2025

Disclosures
• I have the following relevant financial relationships to 

disclose: Consultant for Ironwood Pharmaceuticals and 
Zealand Pharma

Learning objectives
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1. Role of diet for patients with intestinal failure (IF) 
2. Utility of oral rehydration solutions (ORS) in short bowel/IF

Patient G
• 77 yo with history of ulcerative colitis
• Proctocolectomy with continent ileostomy x 2 
• Admitted with severe malnutrition and dehydration

• Pouch output 5-5.5L/d
• 17% weight loss over 6 months (BMI 20 kg/m2), hypoproteinemia, wasting
• Acute kidney injury – GFR 30 mL/min/BSA
• Medications – 2.5 mg diphenoxylate-atropine 2-3 times daily
• Diet history – 3 meals per day, unlimited beverage intake



Remnant Bowel Anatomy

• What is remaining and how much?
• What is missing and impact on absorption?
• Health of the remaining bowel?
• How long since the last resection?

5

Electrolyte Volume and Content of GI Fluids
Fluid type Secretion 

Volume (mL/d)
Na+    (mEq/L) K+      (mEq/L) Cl- 

(mEq/L)
HCO3- (mEq/L)

Saliva 1200 10 26 10 8

Gastric 2000-2500  
pH< 4
pH> 4

60
100

10
10

90
100

0
0

Small bowel 3000-4000 100-140 15 100 25

Pancreatic 1000 140 5 75 90

Bile 1500 140 5 100 35

Colon Variable 60 30 40 0

6

Nutrition Therapy for IF
Optimize balance between intake (nutrients + fluid) and stool output

DIET HYDRATION

MEDICATIONS

Diet Based on Remnant Anatomy
Diet Component SB Ostomy Colon-in-Continuity

Carbohydrates • 40-50% calories
• Limit simple sugars
• Limit fiber

• 50-60% calories
• Limit simple sugars
• Moderate soluble fiber

Protein • 20% calories • 20% calories

Fats • Up to 40% calories • 20 - 30% calories

Oxalate • No restriction • May need to limit

Salt • Increased intake • No restriction

Meals • 5-6 small, nutrient-dense meals
• Added salt
• Separate liquids and solids

• 4-6 small meals
• May need to separate liquids 

and solids

Verbiest, Nutrients 2023; Nordgaard, AJCN.1996; Byrne, Nutr Clin Prac. 2000



Small Intestinal Fluid Absorption

water

Beverage Osmolality
(mOsm/Kg)

Sodium
(mEq/L)

Sugar
(g/L)

World Health 
Organization ORS

330 90 20

Sports drink 145 20 20
Orange juice 620 3 90
Regular soda 750 3 105
Broth 450 250 0
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Comparison: Common Beverages to ORS ORS: Commercial versus Home Brew

Commercial
• Cera-Lyte® 70 or 90
• DripDrop®

• Gatorlyte®

• Liquid IV® Hydration Multiplier
• Pedialyte® 

• Rehydralyte® 

• WHO Packet (Jianas Brothers)
• WHO Reduced-Osmolarity Packet (TriOral® )

Home recipes
Fruit juice base:

• ¾ cup fruit juice
• 3 ¼ water
• ¾ teaspoon table salt

(Goal: 20-25 g glucose/L and 45 – 90 mEq Na+/L)

Broth Base:
•2 cups liquid broth
•2 cups water
•2 tablespoons sugar



How Much ORS is Enough?
• Start with 2 cups (~500 mL) daily
• Monitor urine (and stoma) output – goal > 1L/d
• If urine output increases   slowly increase ORS volume
➢Sip, sip, sip

• Barriers – taste and tools to mix/consume
• Help patients create a daily “drink menu”

Patient G’s Drink Menu

Time Fluid type and volume
8:00 am 360 mL orange juice
10:00 am 480 mL coffee
11:00 am 480 mL coffee
1-3:00 pm 1000 mL sports drink
5:00 pm 360 mL diet soda
6-9:00 pm 1000 mL ounces coffee
Total 3,680 mL

Patient G’s Interventions
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• Started PN
• 6 small meals/d
• Separate food/fluids
• Revised his drink menu
• Scheduled antimotility meds
• Added acid blockers 0

2

4
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10

12

14

16

Baseline

Patient G’s PN at Discharge

PN L/wk PN days/wk Infusion (hr)

Patient G’s Response to Interventions
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Time Fluid Type and Volume
8:00 am 360 mL water + orange juice
10:00 am 360 mL coffee
11:00 am 360 mL coffee
1-3 pm 1000 mL ORS
5:00 pm 360 mL diet soda
6-9 pm 480 mL coffee
Total 2,920 mL

0

2

4

6

8

10

12

14

16

Baseline 3 months

Patient G’s Response to Diet, Hydration, 
and Medication

PN L/wk PN days/wk Infusion (hr)

40% 25%



Summary
• Know the remnant bowel anatomy and function to guide management
• Optimize synergy between diet, hydration, and medications 
• Engage the patient in their care and provide the tools needed for success
• Provide consistent and longitudinal monitoring

➢Adjust each sphere of care
» Diet
» Hydration – oral and parenteral
» Medications
» Micronutrient supplements

1
8

https://www.shortbowelsyndrome.com/sign-up
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Objectives

• Review updated steatotic liver disease terminology 

• Explore underlying disease mechanisms

• Recognize varied clinical presentations

• Define a clinical practice algorithm for MASLD evaluation

NAFLD / NASH 
It’s more than just “no alcohol” …



NAFLD / NASH 
It’s more than just “no alcohol” …

Insulin Resistance is Key 

MASLD

Metabolic Dysfunction-Associated Steatotic Liver Disease

MASH

Metabolic Dysfunction-Associated Steatohepatitis

MASLD Pathophysiology

Adapted from Drug Discov Today. 2019.

Energy intake > 
Metabolic Needs

Influenced by
- Genetics
- Microbiome
- Diet
- Social determinants 

of health

https://www.aasld.org/new-nafld-nomenclature

Causes of Steatotic Liver Disease

https://www.aasld.org/new-nafld-nomenclature

1 out of 5
- Obesity (BMI > 25 [23 Asian]) 
- Diabetes (HgA1c > 5.7%)
- Hypertension (BP  > 130/85)
- Lipid lowering treatment OR

• TG > 150 mg/dL
• HDL < 40 mg/dL

https://www.aasld.org/new-nafld-nomenclature



The Global Burden of MASLD

Miao L etal.  Trends in Endocrinology & Metabolism 2024.

Natural History of MASLD

7%

15 - 30% 12 - 40% 15 - 25%

Rao G et al. Frontiers in Medicine. 2023.

10% per year will decompensate

Liver Related Mortality Dependent on Fibrosis Stage

Non-Cirrhotic MASLD: 
Cardiovascular Disease 

& Malignancy            
Main Causes of Death

Dulai et al. Hepatology. 2017.  

MASLD & Liver Transplant

20% of all transplants in 2023 
(35% for alcohol)



Common Risk Factors

Diabetes
Obesity
Dyslipidemia

Polycystic ovarian syndrome
Obstructive sleep apnea

PNPLA3
TM6SF2
MBOAT7
HSD17B13

Jancovic P et al. BJOG: An International Journal of Obstetrics and Gynecology. 2023.

Lean MASLD: Beyond Obesity

• 7–20% of MASLD (BMI <25 non-Asians, <23 Asians)

• 5% general population

• More common in Asian populations, but global

• Lack classic metabolic syndrome features

• Risk factors

– Visceral adiposity

– Sarcopenia

– Subtle insulin resistance

Global Prevalence of Lean MASLD

Eslam et al. Nature Reviews Gastroenterology & Hepatology. 2022.

Lean MASLD / MASH • Hepatic steatosis + Normal BMI               
(BMI > 25, > 23 Asian)

• 1 cardiometabolic risk factor

• Absence of other causes 
PNPLA3 
TM6SF2 
MBOAT7

Eslam et al. Nature Reviews Gastroenterology & Hepatology. 2022.



Lean MASLD Outcomes: Mixed Data

Systematic Review, 109,151 NAFLD Patients 

Relative Risk 1.88; 95% CI, 1.02–3.45

Ha et al. Clinical Gastroenterology & Hepatology. 2023.

Malnutrition-Associated MASLD / MASH

Sharma et al. Liver International. 2024.

Malnutrition-Associated 

MASLD / MASH

• Compromised mitochondrial and peroxisome functions

• Decreased protein disrupts metabolic processes

– TCA cycle

– Oxidative phosphorylation

– B-oxidation

ATP Production

Amino Acid metabolism
Iron metabolism
Gut microbiota

Activates genes involved 
in de novo lipogenesisHepatic Lipid 

Accumulation

MASLD / MASH / Fibrosis

Sharma et al. Liver International. 2024.

General Approach To MASLD

• Identify Metabolic Risk Factors

• Exclude other causes of steatosis

– Medications

– Atypical Causes

– Alcohol 

Chalassani et al. Hepatology. 2018
Rinella et al. Hepatology, 2023. 

Wilson disease
Celiac disease
Nutrient deficiency (choline, carnitine)
Lysosomal acid lipase deficiency
Hypobetalipoproteinemia

Amiodarone
5-FU
Tamoxifen
Methotrexate
Steroids 



Celiac Disease & Hepatic Steatosis

Raiteri et al. Nutrients. 2022. 

Alcohol: How Much Is Too Much?

https://www.cdc.gov/ncbddd/fasd/faqs.html

1 drink = ~14g ETOH

Daily Consumption Women Men

Mild 20gm 30gm

Moderate 21-39gm 31-59gm

Heavy > 40gm > 60

• Identify metabolic risk factors

• Exclude other causes of steatosis

– Medications 

– Atypical causes 

– Alcohol 

• Labs

– HgA1c, Lipids, Hep C

– LFTs ↑ - serological work-up 

* Stage & Risk Stratify *                            
... MASH ?

 … Advanced Fibrosis ?

Identify at risk population

General Approach to MASLD

(ALT: Male > 35 U/L, Female >25 U/L)

Do They Have                                          
Advanced Fibrosis or Cirrhosis?

Ramos-Lopez et al. World J Gastroenterol, 2015.



Liver Biopsy used to be the Gold Standard

• Small pieces

– 1.5cm length, 1.2-2mm diameter

• Mis-staging in 40% cases

– ~1/50,000 of the liver 

– Sampling variability 

• Bleeding (0.35%) and Death (0.14%)

• Expensive ($1-$4.3k)
“liver shank”

Ratziu V, et al, Gastroenterology, 2005.
Tsai and Lee, Clin Liver Dis, 2018.

Myers RP, et al, Liver Int, 2008.

Fibrosis Scoring Systems

• FIB-4 Score
– Age, AST, ALT, platelets

  < 1.3  Advanced Fibrosis unlikely (Likely > 2.67)
  > 3.48 Rules-In Cirrhosis (< 1.67 Rules-Out)

– Best at identifying patients without advanced fibrosis (<1.3)

• Enhanced Liver Fibrosis (ELF)
  > 9.8  ↑ progression risk  to cirrhosis / liver events
  > 11.3  Rules-In Cirrhosis (< 7.7 Rules-Out)

– High ELF and > change over time can predict decompensation 

Rinella M et al. Hepatology, 2023. 

Transient Elastography 
Measures low frequency 50 MHz  elastic shear wave velocity through the liver

Shear wave speed correlates to stiffness
• Slow speed = low stiffness
• Fast speed = high stiffness

Images retrieved from: Frulio N and Trillaud H. Diagnostic and Interventional Imaging. 2013.

Transient Elastography
Measures low frequency 50 MHz  elastic shear wave velocity through the liver

• < 8 kPa rules out advanced fibrosis / cirrhosis

• > 12 kPa increased risk advanced fibrosis 

• > 20 kPa can rule-in cirrhosis 

Do Not USE … can be falsely elevated

Heart failure, iron overload, ascites, non fasting



Hepatic MR Elastography

• > 3.63 kPa  Advanced Fibrosis likely (< 2.5 kPa unlikely)

• > 5 kPa  Rules in Cirrhosis (< 3 kPa rules out)

Image retrieved from: https://www.resoundant.com/radiology.
Mittal et al. Abstract #C-0030, European Society of Radiology. 2019.

 

Active Driver

(60Hz)

(Vibration Source)

Passive Driver

Screening for Advanced Fibrosis

Rinella M et al. Hepatology. 2023.

Diagnosing Steatosis 

Petta et al. Hepatology, 2017.

Traditional Ultrasound
• Not sensitive enough for steatosis (operator / body habitus)

Controlled Attenuation Parameter (CAP)
• Point of Care steatosis assessment (> 280)
• Not accurate in distinguishing                                                     

quantity / grades

MRI Proton Density Fat Fraction (PDFF)
• More accurate percentage of steatosis 

Clinical Suspicion for Fatty Liver Disease

Rinella et al. Hepatology. 2023.



Clinical Suspicion for Fatty Liver Disease

Primary Risk Assessment: FIB-4

FIB-4 < 1.3  Reassess periodically

FIB-4 > 2.67  Referral to GI / Hepatology

FIB-4 1.3 – 2.67

Secondary Risk Assessment 

Rinella M et al. Hepatology. 2023.

Rinella et al. Hepatology. 2023.

Clinical Suspicion for Fatty Liver Disease

GI / Hepatology Care Pathway

Identify patients with at risk MASH (F2/F3) or cirrhosis

Liver Biopsy 

- Indeterminate non-invasive testing (or MRE)

- Diagnostic uncertainty 

- Persistently elevated AST / ALT  

Rinella M et al. Hepatology. 2023.

Risk Factors

FIB-4

Liver Stiffness 
Measurement                   
(i.e. transient elastography, VCTE)

Kanwal et al. Gastroenterology. 2021.

Kanwal et al. Gastroenterology. 2021.

Take Home Points

• NAFLD is now MASLD

• Insulin resistance is key

• Treat metabolic co-morbidities 

• Need to identify advanced fibrosis



Questions?

spaul@bsd.uchicago.edu
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Nutrition And Liver Function

3

Enhancing 
detoxification 

Reducing 
inflammation

Balancing 
metabolism 

Supporting 
regeneration

Foods Supporting Liver Health
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Olive oil, avocados and fatty fish rich in 
omega-3s

Broccoli, brussels sprouts and kale 
support detoxification

Berries, citrus fruits and grapes reduce 
inflammation

May lower risk of liver disease and 
promote liver enzyme levels



Nutrition Interventions for MASLD 
and MASH
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• Adequate hydration (8–10 cups/day) supports hepatic 
detoxification and renal excretion pathways)Hydration

• 75% of the meal from vegetables, fruits and whole 
grainsPlant focus

• Lean animal proteins and omega-3-rich fishQuality protein

• Alcohol, added sugars and processed foodsLimit

Keys to Healthy Liver Preservation

6

Balanced 
Nutrition 

1
Alcohol 
Moderation 

2
Regular 
Physical 
Activity 

3

MASH and MASLD: 
Nutrition

7

Treatment For MASLD

8

Healthy diet (Mediterranean pattern preferred)

Regular physical activity

Limit alcohol intake

Coffee consumption associated with reduced fibrosis



Mediterranean Diet

9

Eat 
primally 
plant foods 

1
Eat fish 
and 
poultry

2
Limit red 
meat

3
Replace 
butter 

4
Use herbs 

5

• PREDIMED study - randomized 
controlled trial

• 7,447 participants; (men 55–80, 
women 60–80) at high CV risk, 
no baseline CVD

Intervention

• Mediterranean diet + extra-
virgin olive oil (≥4 tbsp/day)

• Mediterranean diet + mixed 
nuts (30 g/day)

• Control: Low-fat diet

• Duration: Median 4.8 years

Olive Oil 

10

Estruch R, et al. N Engl J Med 2018;378:e34. 

• Primary outcome: ↓ major 

cardiovascular events in both 
Mediterranean diet groups vs. 
control

• Olive oil group: significant ↓ in 

myocardial infarction, stroke, 
CV death

• Relevance to MASLD: Olive 
oil intake linked to improved 
lipid metabolism, reduced 
insulin resistance, ↓ steatosis 

progression

All Coffee Types Decrease Risk of Adverse 
Outcomes in Chronic Liver Disease

▪ Prospective cohort 

▪ 494,585 adults (subset: 306 MASLD)

▪ Exposure: Coffee intake (all types, 
caffeinated + decaf)

▪ Assessment: Validated 
caffeine/coffee questionnaire

11

MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver disease. 
Kennedy OJ, et al. BMC Public Health 2021;21:970. 

Results
▪ ↑ Coffee intake = ↓ risk advanced fibrosis

▪ Effect observed across all coffee types

▪ Association remained significant after 
multivariable adjustment

Coffee for MASLD 

▪ Practical Recommendation 
• ≥ 3 cups/day (8 oz) linked to reduced 

fibrosis risk

• Minimum cream & sugar

12

MASLD, metabolic steatotic liver disease. dysfunction-associated



Intermittent Fasting 

• Time-Restricted Feeding (12h 
eating / 12h fasting)

•Validated in human and animal 
studies
•Reduces adiposity and hepatic 
steatosis
•Improves lipid profile, glycemic 
control, and insulin sensitivity

13

Rothschild J, et al. Nutr Rev 2014;72:308–318. 

Avoid Simple Sugars 

14

ODPHP. Cut Down on Added Sugars - health. (n.d.). 2016. Available at: https://health.gov/sites/default/files/2019-
10/DGA_Cut-Down-On-Added-Sugars.pdf. Last accessed: July 2022.  

Carbohydrate Counting 

30 g carbohydrate per meal
▪ Starch-based sources (e.g., pasta, rice, potatoes, cereal)

15

15 g carbohydrate per snack

≥25 g dietary fiber daily
• Emphasize fiber-rich carbohydrate sources
• Examples: whole grains, legumes, fruit

ODPHP. Cut Down on Added Sugars - health. (n.d.). 2016. Available at: https://health.gov/sites/default/files/2019-
10/DGA_Cut-Down-On-Added-Sugars.pdf. Last accessed: July 2022. 

Summary 

▪ Liver health strongly influenced by nutrition
▪ Coffee, olive oil, fiber are protective
▪ Mediterranean diet is the best dietary pattern 
▪ Limit sugars, refined carbs
▪ Sustainable lifestyle changes > short-term fixes

16
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Approach to Drug Therapies for MASLD/MASH 

Archita Desai, MD

Metabolic Dysfunction–Associated 
Steatotic Liver Disease

Drug Therapies 

Archita P. Desai, MD
Associate Professor of Medicine
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• I have the following relevant financial relationships to 
disclose:

• Consultant for: Eli Lilly

• I will not discuss off label use or investigational use in my 
presentation.

Disclosures

1. Review how to identify individuals who will benefit treatment

2. Review currently approved pharmacotherapy for MASLD

3. Identify the role of non-hepatic metabolic syndrome management

Objectives
MASLD is seen as the liver manifestation 

of metabolic syndrome

 BMI ≥30 kg/m2

BMI 
≥30 kg/m2

CVD

CVD

HYPERTENSION

HYPERTENSION

TYPE 2 DIABETES

TYPE 2 
DIABETES

Prevalence of MASLD in patients with...

Prevalence of MASLD in patients with... 

50%    90%TO

50%    70%TO 49%

69%

1. Divella R et al. Int J Biol Sci. 2019;15(3):610-16; 2. Zhao YC et al. Hypertension. 2020;75:275-284; 3. Bedogni G et al. Hepatol. 2007;46(5):1387-1391; 
4. Kasper P et al. Clin Res Cardiol. 2020. https://doi.org/10.1007/s00392-020-01709-7; 5. Estes C et al. Hepatology. 2018;67:123-33.

Individuals With Metabolic Diseases Are at High Risk of Developing or Having MASLD

Individuals With Metabolic Diseases Are at High 
Risk of Developing or Having MASLD



Who to Treat

• 51-year-old woman presented to th ED with symptomatic 
cholelithiasis. Liver ultrasound showed steatosis. She 
otherwise feels well.

• PMHx: Obesity, T2DM, HTN, HLD, OSA,
• PE: BMI 42, obese abdomen, acanthosis nigricans
• Meds: ACEi, Metformin, Glipizide, Atorvastatin
• SH: 1-2 standard drinks, 2-3 times per week
• Labs: PLTs 150, AST 42 ALT 51, ALP 110, T bili 0.4 

Meet Sue

What can she expect?

Simple Steatosis 
MASH

Simple Steatosis

80%

10-20%

Natural History of MASLD and MASH

Younossi ZM, et al. Medicine. 2012
Chalasani N, et al. Hepatology. 2018;67:328–357

Cirrhosis

10-20%
Overall

60-80 Million Americans

1-2 Million



41% of the US has MASLD 
80% without Significant Liver Fibrosis 

Díaz, L.A., Lazarus, J.V., Fuentes-López, E. et al. Disparities in steatosis prevalence in the United States by Race or 
Ethnicity according to the 2023 criteria. Commun Med 4, 219 (2024). https://doi.org/10.1038/s43856-024-00649-x

Fibrosis Stage Predicts Major Adverse Liver 
Outcomes and Mortality in Patients With MASLD

Taylor RS, et al. Gastroenterology. 2020;158:1611-25.
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Liver-related mortality

(meta-analysis of 7 studies)
All-cause mortality

(meta-analysis of 8 studies)

3.42x

1.50x

Risk Factors for Fibrosis 

Clinical Predictors of Outcomes in MASLD: 
Impact of Cardiometabolic Risks

Golabi P, et al. Medicine. 2018;97(13):e0214.
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•Steatotic liver disease was defined as CAP ≥275 dB/m
•Significant fibrosis was defined as LSM ≥8.0 kPa

Marti-Aguado D, et al. J Hepatol. 2024 Dec;81(6):930-940. PMID: 38971533.

Compounding Risk of Metabolic Syndrome and Alcohol
Standard drink = 14 gm alcohol

National Institute on Alcohol Abuse and Alcoholism: https://www.niaaa.nih.gov

• 51-year-old woman with known MASLD diagnosed after an 
US in the ER 10 years ago when she presented with 
symptomatic cholelithiasis. She was last seen 3 years ago 
and presents for re-assessment 

• PMHx: T2DM, HTN, OSA, HLD
• PE: BMI 42, obese abdomen, acanthosis nigricans, mild LE 

edema
• Meds: ACEi, Metformin, Glipizide, Atorvastatin
• Labs: PLTs 150, AST 42 ALT 51, ALP 110, T bili 0.4 

Back to Sue

What can she expect?

Staging MASLD

Guidelines start with FIB4



Hepatology77(5):1797-1835, May 2023.

Low Risk for advanced 
Fibrosis: Test with high 

NPV* 
*Age < 35 – do not use 
*Age > 65, use > 2.0

Hepatology77(5):1797-1835, May 2023.

Second line Staging tool: 
Higher PPV with LSM and ELF

Aim to find “at-risk”

NIT Staging: Enhanced Liver Fibrosis (ELF) Score

ELF is a blood test that measures 3 biomarkers 
involved in collagen homeostasis (fibrosis): HA, 
PIIINP, and TIMP-1.

HA, hyaluronic acid; PIIINP, procollagen III amino terminal peptide; TIMP-1, tissue inhibitor of metalloproteinase.
1. Lichtinghagen R et al. J Hepatol. 2013;59:236–42; 2. Fagan KJ et al. Liver Int. 2015;35:1673–81; 3. Vali Y et al. J Hepatology. 2020;73(2):252-262; 
4. Day J et al. J Appl Lab Med. 2019;3(5):815-826.

ELF cut-off scores and accuracy 
for measuring advanced fibrosis

<7.7

EARLY TO 
NO FIBROSIS

RISK OF 
DECOMPENSATION

PRESENCE OF 
ADVANCED 
FIBROSIS

MODERATE

≥9.8 >11.3

ELF score according to modified METAVIR 
fibrosis stage for patients with overweight/ 

obesity and steatosis on liver biopsy2

  

 2

 0

8

 

0

0  2 3  

 
 
 
  

 
 
  

                               

NIT Staging: Liver Stiffness measurement

Sterling RK, et al. Hepatology81(2):672-724, February 2025. 
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Management 

Rinella et al. Hepatology77(5):1797-1835, May 2023.

Lifestyle Modification

Pharmacotherapy in those at highest 
risk for progression (F2/F3)

Coordinate Treatment of Co-morbid 
Conditions

Consider clinical trials

Liver-Directed Pharmacotherapy



pending

Potential Therapeutic Targets for MASH

Dufour JF, et al. Gut. 2022;71(10):2123-34. PMID: 35710299

approved
Improving the Metabolic Environment

Do, A., et al. Nat Rev Drug Discov 2025;24:171-189. PMID: 39609545

Modulating Hepatic Adaptation

Liver-Directed Pharmacotherapy

Semaglutide



Semaglutide for MASH with 
F2/F3 Fibrosis: Phase 3 trial

0 72
Interim analysis

R

16-week dose
escalation periodb

Placebo qw sc2:1

Semaglutide 2.4 mg qw sc

Adjunct standard of care throughout

1.7
mg

1.0
mg

0.5
mg

0.25
mg

161284

Screening

240
EOT

Follow-up

Week

Treatment period

247
EOS

Part 1 (N=800)

Part 2 (N=1200)

Biopsy Biopsy Biopsy

Sanyal, et al. N Engl J Med Volume 392(21):2089-2099 June 5, 2025

Semaglutide less effective in MASH Cirrhosis

Loomba R, et al. Lancet Gastroenterol Hepatol. 2023 Jun;8(6):511-522.

NASH Resolution & No 
Worsening of Fibrosis

          mp  v m n  ≥1 S     
& No Worsening of NASH

Adverse Events:
Semaglutide Nausea 

Vomiting
Diarrhea / 

Constipation
GERD

(4 per 1000)

Cholelithiasis
(2 per 1000)

Retained 
Gastric 

Contents
(~1/100 cases aborted)

Muscle Loss

Acute 
Pancreatitis*

Thyroid 
cancer* Pregnancy

Eyes*

3  ’ 

Educate
Escalate

Effectively Manage

Pillarisetti, L. and Agrawal, D. K. Arch Intern Med Res 2025;8:1-13. PMID: 39902055
Li, Y., et al. Eur J Gastroenterol Hepatol 2023;35:1-14. PMID: 36468565

Chiang, C. H., et al. Gastroenterology 2025. PMID: 40499738
Facciorusso, A., et al. Clin Gastroenterol Hepatol 2025;23:715-725 e3. PMID: 39142543

Liver-Directed Pharmacotherapy

Resmetiron



Resmetirom: first-in-class 
thyroid hormone receptor beta 
(THR-β) agonist
• in conjunction with diet and exercise 
• for the treatment of adults with 

noncirrhotic nonalcoholic 
steatohepatitis (NASH) with moderate 
to advanced liver fibrosis (consistent 
with stages F2 to F3 fibrosis). 

• This indication is approved under 
accelerated approval based on 
improvement of NASH and fibrosis. 
Continued approval for this indication 
may be contingent upon verification 
and description of clinical benefit in 
confirmatory trials

Harrison SA, et al. N Engl J Med. 2024 Feb 8;390(6):497-509.

Resmetiron in the Real World

Ravela et al. Hepatol Commun. 2025 Apr 3;9(4):e0670. PMID: 40178494

Lower dose of statin> 100kg, 100mg daily Dose reduce when co-administered with 
moderate CYP28C inhibitor (Clopidogrel)

Dosing 
Considerations

Safety and Efficacy Assessments During 12 Months 
of Treatment with Resmetirom

47

Chen, et al. Hepatology 81(1):p 312-320, January 2025.  PMID: 39422487



Assessment for Treatment Response in Patients Receiving Resmetirom

Chen, et al. Hepatology 81(1):p 312-320, January 2025.  PMID: 39422487

Liver-Directed Pharmacotherapy

Vitamin E

Vitamin E
• Non-diabetic patients with MASH
• serum aminotransferases, 

steatosis, inflammation, and 
cellular ballooning on biopsy.

• Impact on fibrosis less clear
• In those with MASH and advanced 

fibrosis: improves transplant free 
survival (regardless of diabetes 
status)

• Retrospective data pose concern 
for higher risk of hemorrhagic 
stroke and mixed data on prostate 
cancer risk

Sato et al. Nutrition. 2015 Jul-Aug;31(7-8):923-30. PMID: 26059365
Rinella et al. Hepatology77(5):1797-1835, May 2023.

Therapies not 
approved for 

MASH

Obeticholic acid
FDA denied accelerated approval, 
leading to discontinuation of the 
clinical outcome phase of the 
registrational trial in MASH

Pioglitazone
PPAR-gamma alone improves 
steatohepatitis but not fibrosis; 
withdrawn from the market in several 
European countries due to side 
effects

Ursodeoxycholic acid

Dipeptidyl peptidase-4 
inhibitors



Management of MASLD
Consider and Treat Co-Morbid Conditions

Date of Download:  7/8/2025Diabetes Care. 2025;48(7):1057-1082. doi:10.2337/dci24-0094

Start Management of Obesity in those with non-
cirrhotic MASH; Coordinate Management T2DM

Alternative to Diabetes Pharmacotherapy

EASL-EASD-EASO Clinical Practice Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD). J 
Hepatol 2024;81:492-542. PMID: 38851997

SGLT2 inhibitors: no direct 
studies to assess improvement 
of MASH or fibrosis. Consider 

in heart failure and chronic 
kidney disease

Metformin improves transplant 
free survival and reduces the 

risk of primary liver and 
extrahepatic cancers. Only if 

GFR > 30 ml/min

Cusi K and NAFLD Algorithm Task Force. Endocr Pract. 2022 May;28(5):528-562. PMID: 35569886

BP 
goal<130/80



Statins

Encourage 
statin use

Risk factors:

Age > 40

DM 

HTN

FHx of early CVD

low HDL C

elevated LDL 

Smoking 

CKD

Cusi K and NAFLD Algorithm Task Force. Endocr Pract. 2022 May;28(5):528-562. PMID: 35569886

Management of MASLD

Ongoing Clinical Trials

Therapies in 
the Pipeline

• Dual PPARα/γ agonists

• GLP1 Dual and Triple 
agonist

• FGF21 agonists

➢Many others

➢Combination therapies

Dual PPARα/γ Agonism

• Saroglitazar approved 
for MASH in India and 
is under investigation 
internationally 
(NCT05011305) with 
early results anticipated 
Fall 2025

Do, A., et al. Nat Rev Drug Discov 2025;24:171-189. PMID: 39609545



GLP1 Dual and Triple Agonism

10%

56%

62%

44%

FGF21 Regulates6:

Glucose 
metabolism

Lipid 
metabolism

Energy 
homeostasis

Insulin 
sensitivity

✓ ✓ ✓ ✓

Fibroblast Growth 
Factor 21 (FGF21) 1

Endocrine factor secreted 
into the blood to act on 

other tissues

FGF21 has been shown to control 
energy homeostasis by increasing 

energy expenditure under 
nutritional stress3,5 

FGF21 is a Master Metabolic Regulator

Fibroblast 
Growth Factor 
21 (FGF21)1:

Endocrine hormone 
secreted from the 

liver into the blood 
to act on other 

tissues

1. Oulion S, et al. Int J Evol Biol. 2012;2012:298147. 2. Tanajak P, et al. Endocrinology. 2015;227:R13-R30. 3. Fisher FM, Maratos-Flier E. Ann 

Rev Physiol. 2016;78:223-241. 4. Itoh N. Front Endocrinol (Lausanne). 2014;5:107. 5. Nishimura T, et al. Biochim Biophys Acta. 
2000;1492(1):203-206. 6. Tillman EJ, et al. Front Endocrinol. 2020;11:601290.

Pegozafermin in Non-cirrhotic MASH: Phase IIb

Loomba, R., et al.  N Engl J Med. 2023; 389(11):998-1008.

PRIMARY ENDPOINTS

• ≥1-stage fibrosis 
improvement with no 
worsening of MASH1

• MASH resolution with no 
worsening of fibrosis2

KEY SECONDARY 
EFFICACY ENDPOINTS

• ≥2-point change in NAS 
with no worsening of 
fibrosis

• Non-invasive liver markers 
(liver fat, liver injury, 
fibrosis markers)



0%

20%

40%

60%

80%

1

***75%***

EFX 28mg
N=26

EFX 50mg
N=28

Placebo
N=34

Primary Analysis1

1 All subjects with baseline and Week 96 biopsies

46%

24%

*** p<0.001, versus placebo 
(Cochran-Mantel-Haenszel Test [CMH])

0%

10%

20%

30%

40%

50%

60%

70%

1EFX 28mg
N=26

EFX 50mg
N=28

Placebo
N=34

Primary Analysis1

1 All subjects with baseline and Week 96 biopsies ** p<0.01, versus placebo (CMH test)

**57%**
**62%**

24%

Harrison SA, et al. Lancet Gastroenterol Hepatol. 2023 Dec;8(12):1080-1093

Efruxifermin in F2-F3 MASH: Phase IIb
MASH Resolution

& No Worsening of Fibrosis at Week 96
          mp  v m n  ≥1 S     

& No Worsening of MASH at Week 96

Efruxifermin in Compensated MASH Cirrhosis

N Engl J Med 2025;392:2413-2424

Prolonged use

Confirm Diagnosis and 
Assess Liver Stage

F0-F1 
Fibrosis

Restage q1-3 
years

ELF, 
FibroScan, 
MRI-PDFF

F2/F3 
Fibrosis

GLP1 RA

Resemetrion 
in those with 

persistent 
liver fibrosis

Reassess at 1 
year for 

response

Resmetiron

Cirrhosis

Compensated

Bariatric 
Surgery

Cautious use 
of GLP1-RA

Vitamin E, 
Metformin, 

Insulin

Decompensated

Intentional Lifestyle Modifications
Healthy alcohol use (<4 drinks/week)
Aggressively Manage co-morbidities

• 51-year-old woman with known MASLD 
• PMHx: T2DM, HTN, OSA, HLD
• PE: BMI 42, obese abdomen, acanthosis nigricans, mild LE 

edema
• Meds: ACEi, Metformin, Glipizide, Atorvastatin
• Labs: PLTs 150, AST 42 ALT 51, ALP 110, T bili 0.4 
• VCTE: Liver stiffness of 6 kPa, CAP 300 (<F2 fibrosis with 

steatosis) 

Back to Sue

Started GLP1 to address her many metabolic comorbid conditions.  
She plans to have repeat staging in a year.  



Take Home Points
MASLD is present in more than 30% of Americans.
Concentrate effort in those with risk for progressive liver disease.

Fibrosis is associated with liver related morbidity and mortality. 

Weight loss of > 7-10% is associated with both MASH resolution and 
fibrosis reduction.

Lifestyle intervention is the cornerstone of MASLD management and 
requires multi-disciplinary approach.

Take Home Points
Use a GLP1 RA for non-cirrhotic MASH and obesity +/- T2DM.

Use resemetirom for those with MASH with F2/F3 fibrosis who cannot take 
GLP1 RA. Monitor regularly for adverse effects and at 1 year for response. 

Treat co-morbid conditions in a liver friendly way.

Follow your patient (on or off therapy!) as the drug pipeline is rich! 

Treatment options for MASH with cirrhosis are more limited. 

Questions?
desaiar@iu.edu
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