October 9—10, 2015

Washington Hilton

PROGRAM BOOK

1

1

Washington, DC

APGNN Annual Meeting
TABLE OF CONTENTS
Keynote Address: Demonstrate your power in policy: Strength in numbers
Celiac 101
Presentation and diagnosis

11
23

Nutrition: Celiac diet

40

Inflammatory Bowel Disease Module
IBD Update

51

Enteral Therapy

71

IBD and psychological impact

81

Motility
Colonic Motility

96

Esophageal and Gastric Motility

116

Motility APN/RN role

138

Eosinophilic Esophagitis
EoE
Nutritional Interventions

147
167

Childhood Obesity

179

Radiology

192

October 9th‐10th 2015
Dear APGNN Meeting Participant:
Welcome to Washington D.C.! We are proud to present the 24rd Annual APGNN Meeting. Maureen Egan,
Program Chair, and her committee members have planned an informative conference. We hope you find the
program educational and invaluable to your ongoing education. Please take time to complete the course
evaluation. Your feedback is a valuable part of ensuring that our meetings are always of high quality. We also
appreciate your topic suggestions.
Our keynote speaker, Catherine M. Haut, RN, DNP, CPNP, CCRN will address advocacy and how nurses can
demonstrate our power in policy. Throughout the rest of the two day meeting, there will be multiple concurrent
sessions allowing you to tailor your experience to your personal and professional interests. All meeting
participants can also attend NASPGHAN and CPNP lectures that are of interest to you.
The Annual Business Meeting will be held at 8:00 on Friday October 9th. The Annual Report will be presented at
that time. We will be introducing you to your new board members during the meeting as well. Also, plan to
attend a committee meeting Friday afternoon (please see the schedule for details). We are sure you will find at
least one APGNN committee that interests you. All levels of knowledge and expertise are welcome. This is a
great way to become involved in APGNN. Our annual APGNN Social Event will be Friday evening.
If you are not an APGNN member, please consider joining. Information about our organization as well as
membership applications can be found at the APGNN Membership booth in the exhibit hall and on our website
www.apgnn.org. Lastly, a special thank you to the NASPGHAN staff: Margaret Stallings, Kim Rose, Donna
Murphy and Ben Zaitz. We know we cannot do this without their support and are grateful for their assistance.
Sincerely,

Diane Kocovsky, APRN
APGNN President
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The Mission of APGNN
The formation and ongoing mission of the Association of Pediatric Gastroenterology and
Nutrition Nurses is to:
Promote the professional development and recognition of pediatric nurses as experts in their field
Promote excellence in the care of families with children with gastroenterology and nutritional illnesses

Our Goals
The APGNN was founded upon and recognizes the following organizational goals:
Promote nursing research and publication of findings
Promote education for patients, families, nurses, allied health professionals, and physicians
Establish standards of practice
Create a Pediatric Gastroenterology/Nutrition Network
Support role development through attendance and participation in conferences and development of
teaching materials
The APGNN web site is:
www.apgnn.org
A membership application is also available through this web site.
Please be patient as this site continues to evolve.
For changes in your membership database go through the
North American Society for Pediatric Gastroenterology, Hepatology and Nutrition
NASPGHAN web site:
www.naspghan.org
Helpful practice guidelines and patient and family brochures are also accessible through this website
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2015 APGNN Educational Conference
Supported in part through restricted educational grants from:
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APGNN Annual Meeting
October 9‐10, 2015
All Sessions are in the International Ballroom West on the Concourse Level unless noted otherwise
October 9, 2015
7:30AM ‐ 8:00AM

Registration/Breakfast/Welcome

8:15AM ‐ 8:45AM

APGNN Business Meeting

8:45AM – 10:00AM

Keynote Address: Demonstrate your power in policy: Strength in numbers
Catherine M. Haut RN, DNP, CPNP, CCRN

10:00AM ‐ 10:30AM

Break

10:30AM ‐ 12:00PM

Concurrent Sessions (Select one)

Hot Topics in GI/Liver – When all else fails…
International Ballroom East, Concourse Level
Moderators: Jennifer Strople MD and Kara Gross Margolis MD
1.

The EoE Hunger Games: PPI‐REE is catching fire!
Edaire Cheng MD, UT Southwestern Medical Center
Learning objectives:
1. Recognize the similarities, differences, and relationship between GERD, EoE, and PPI‐REE
2. Understand the mechanism of PPI response in PPI‐REE patients
3. Evaluate and treat a patient with esophageal eosinophilia
Use of concomitant immunomodulators and anti‐TNFs: Emerging insights
Laurie Conklin MD, Children’s National Medical Center
Learning objectives:
1. Discuss the evidence for use of concomitant immunomodulators and anti‐TNFs
2. Discuss the effect of concomitant immunomodulators on immunogenicity
3. Discuss the effect of concomitant immunomodulators on anti‐TNF levels
4. Examine data regarding outcomes when stopping one class of drug
Intractable constipation: What is next when you are stuck?
Jose Garza MD, Children’s Center for Digestive Healthcare, Atlanta
Learning objectives:
1. Understand colorectal physiology and defecation dynamics
2. Distinguish causes of treatment failure in chronic constipation
3. Enumerate indications of colorectal manometric studies
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Endoscopy
Jefferson Room, Concourse Level
Moderators: Elizabeth Utterson MD and Steven Erdman MD

2.

When the going gets tough: Improving outcomes of colonoscopy
Jenifer Lightdale MD, UMass Memorial Children’s Hospital
Learning objectives:
1.
2.
3.
4.

Identify core skills required to perform pediatric colonoscopy safely, effectively and comfortably
Review basic and advanced measures which may help in the performance of difficult colonoscopy
Discuss evidence‐based estimates of procedural volume required to achieve competence in
colonoscopy
Recognize the value of implementing routine continuous assessment of colonoscopy quality to
improving procedural outcomes in an endoscopy unit

Oral Abstract Presentation
Polypectomy: Who, when, why and how
Seth Septer MD, Children’s Mercy Hospital
Learning objectives:
1. Define the most common causes of polyposis in pediatrics and the risks associated with these polyps
2. Understand the indications for polypectomy and the recommendations for endoscopic surveillance
in patients with polyposis
3. Review the techniques and equipment used for polypectomy and the potential complications that
may occur
Oral Abstract Presentation
3. Celiac 101
Presentation and diagnosis
Stefano Guandalini MD, University of Chicago Comer Children’s Hospital
Nutrition: Celiac diet
Pamela A. Cureton RDN, LDN, Massachusetts General Hospital for Children
12:00PM ‐ 1:00PM

Posters and Lunch

1:00PM ‐ 2:30PM

Inflammatory Bowel Disease Module

Columbia Exhibit Hall

1:00PM – 1:40PM

IBD Update
Zarela Molle – Rios MD, Nemours DuPont Pediatrics

1:40PM ‐ 2:15PM

Enteral Therapy
Jen Smith, MS,RR, CSP,LD, LMT Nationwide Children’s Hospital
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2:15PM ‐ 3:00PM

IBD and psychological impact
Laura Mackner PhD, Nationwide Children’s Hospital, Brandi N. Whitaker,
PhD Arkansas Children’s Hospital, and Cheyenne Hughes‐Reed PhD,
Nemours/A.I. duPont Hospital for Children

3:00PM ‐ 3:15PM

Break

3:15PM ‐ 4:15PM

Are you smarter than a 5th grader?
Norberto Rodriguez‐Baez MD, Children’s Medical Center of Dallas

4:15PM‐4:30PM

Conference Wrap up

Saturday October 10, 2015
8:00AM – 8:30AM

Breakfast and Registration

8:30AM ‐ 10:30AM

Motility

8:30AM ‐ 9:15AM

Colonic Motility
Jason Dranove MD, Levine Children's Hospital

9:15AM ‐ 9:45AM

Esophageal and Gastric Motility
Jose Cocjin MD, Children's Mercy Hospital

9:45AM ‐ 10:15AM

Motility APN/RN role
Keri Dowds BSN, RN Children’s Hospital of Philadelphia

10:15AM ‐ 10:30AM

Break

10:30AM ‐ 11:45AM

Eosinophilic Esophagitis

10:30AM ‐ 11:10AM

EoE
Maria Manuel‐Rubio RN, BSN, MSN, APN, Children’s Memorial Hospital

11:10AM ‐ 11:45AM

Nutritional Interventions
Wendy Elverson RD, LDN, Children’s Hospital Boston

11:45AM ‐ 12:30PM

Childhood Obesity
Nailah Japera Coleman, MD, FAAP, FACSM Children’s National Health System

12:30PM ‐ 2:00PM

Lunch and Posters

2:00PM ‐ 2:45PM

Radiology
Nakul Jerath MD, Children’s National Health System

2:45PM ‐ 3:15PM

Zebras

3:15PM ‐ 3:30PM

Conference wrap up

Columbia Exhibit Hall
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3:30PM ‐3:45PM

Break

3:45PM ‐ 5:15PM

Psychology II ‐ Bio‐behavioral Aspects of
and Treatments for Specific GI Conditions
Moderator: Anthony Alioto PhD, BCB

Monroe Room, Concourse Level

Abdominal pain: Integrating psychological treatments into medical care
Miranda vanTilburg PhD, University of North Carolina, Center for Functional GI and Motility Disorders
Learning objectives:
1. Describe the role of psychosocial factors in functional abdominal pain disorders
2. Identify evidence‐based psychological/behavioral treatments for functional abdominal pain
disorders and how to integrate with medical care
3. Identify patients most likely to benefit from integrated care
Constipation and soiling: Integrated models of care
Rose Schroedl PhD, Nationwide Children’s Hospital
Learning objectives:
1. Summarize integrated models of care for constipation and fecal incontinence
2. Discuss the evidence‐base for integrated models of care
3. Describe an algorithm for treatment decision making
Interdisciplinary inpatient approaches to weaning tube dependent children from enteral feeding
Alan Silverman PhD, Medical College of Wisconsin
Learning objectives:
1. Describe existing interdisciplinary care models for weaning tube dependent children
2. Summarize the current state of empirical support for interdisciplinary treatment approaches to
weaning tube dependent children from enteral feeding
3. List methods for medical oversight that can help to ensure the safety of patients undergoing
treatment
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DEMONSTRATE YOUR
POWER IN POLICY:
STRENGTH IN
NUMBERS
CATHY HAUT, DNP, CPNP
PRESIDENT
NATIONAL ASSOCIATION OF
PEDIATRIC NURSE PRACTITIONERS

WELCOME TO WASHINGTON!

Objectives:
• Relate historical events to changes in
Policy.
• Describe the history of nursing and health
policy.
• Identify the role of nurses in changing
policy to support child health.
• Identify methods for nurses and nursing
organizations to engage in advocacy
efforts for children.
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Famous Actors or Political
Activitists?

Nurses in Politics

What is YOUR View?
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Does it Matter?
Democrat?

Republican?

Policy History Lesson
1517: Protestant Reformation
16th century religious, political, intellectual and cultural
upheaval

Policy History Lesson
1773: Boston Tea Party
Demonstration against the “Tea Act”
No Taxation without Representation
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Policy History Lesson
1789: French Revolution
Abolition of the French Monarchy
Predecessor to the American Revolution
1803: The Supreme Court : Marbury vs Madison,
overturned Judiciary Act of 1789
1916: First Family Planning Clinic in New York opened by
nurse: Margaret Sanger

1848-1920 Women’s Rights

CONNECTION???
• WOMEN WON RIGHT
TO VOTE 95 YEARS AGO!
• MARCH 13, 1913, NURSES were
among the women protesting for the
right to vote in Washington DC
• NURSES realized the need to vote to
support patient basic health care
needs.
• NURSES represent a majority of
women with an alignment to the
women’s movement!
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Policy History Lessons
1963: Civil Rights March on DC for Jobs and Freedom
Martin Luther King – “I have a dream”

Policy History Lesson
• 1965: First Medicaid signed into law – July 30
• 1973: Gas Shortages resulted in major increase in
prices.
• 1970: National Health Services Corps
• 1977: Eradication of Smallpox: US Public Health
Services
• 1982: Cold War: largest demonstration in Central
Park
• 1980: HIV /AIDS identified
• 1989: AHRQ
• 1990: Vaccines for Children Program

Policy History Lesson
•
•
•
•
•

1991: World Wide Web
1992: Rodney King, California Riots
1997: SCHIP – health insurance for children
2001: No Child Left Behind
2001: Terrorists Attacks: World Trade Center,
Pentagon
• 2004: Facebook is launched
• 2010: Affordable Care Act
• 2012: Hurricane Sandy
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BALTIMORE 2015

CONNECTIONS: SHAPING POLICY!
•
•
•
•

What is personal perspective?
What is viewed from public eye?
Does this activity effect long term goals?
How do political activities effect changes in
policy?
• What will do the greatest good?

Policy – What does it mean?
• Power of People and Groups!
• Power of Presence!
• Positive and Negative Outcomes
WHO Definition: decisions, plans and actions that are
undertaken to achieve specific health care goals within a
society. An explicit health policy can define a vision for
the future which helps to establish targets and points of
reference for the short and medium term.
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Health Policy Definitions
• Advocacy for children: protecting childrens’ rights,
safety and health
• Political activism: promote, impede or direct social,
political or economic changes.

Examples of Federal Policy for Childrens’
Rights
• Medicaid and CHIP Reauthorization in 2015
• Disclosure of Gluten in Medication
• Integration of Mental Health in Pediatric
Primary Care Settings
• Student Success Act
• ACE Kids Act of 2015
• Child Nicotine Poisoning Act of 2015

Are These Bills for REAL??
•
•
•
•

Every Child is a Blessing Act
Stop Blood Tomatoes Act
No Child Left Inside Act
Pets on Trains Act
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Nursing Related Bills
• Title VIII Nursing Workforce
Reauthorization Act
• Registered Nurse Safe Staffing Act
• National Nursing Shortage Reform and
Patient Advocacy Act
• Nurse Compact state licensure

Nursing Role in Policy
• Nurses are the largest healthcare workforce!
• Examples of Nursing Advocacy:
• Robert Wood Johnson and AARP Center to
champion nursing in America 2010 IOM
Report:
• Action Coalitions in every state
• Goal is access, quality and cost

Nursing Role in Policy: IOM Report
• Advancing Education
• Leveraging nursing leadership
• Remove barriers to practice: Practice Authority
and Prescriptive Privileges for APN.
• Promoting nursing diversity
• Foster inter-professional collaboration
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Nursing Policy Actions
• VOTING!!!
• Running for Political Office
• Organizing information sessions for policy
makers to change law
• Understand the policy process and
influence leaders.
• Federal vs Local
• Lobbying

Child Health Policy and Nursing
• NAPNAP: Children should
• Children cannot
have access to continuous,
advocate for
comprehensive, coordinated,
themselves!
compassionate, culturally
• Children comprise
sensitive and family centered
care in order to ensure healthy
24% of population,
lifestyles – improve health and
8% of federal
improve access to care!
expenditures,
spending decreased • APGNN and ASPGHAN work
together to effect change in
by 14% in past 5
child health in relation to
years.
pediatric GI.

Role of National Organizations
• REPRESENT INTERESTS OF THE MEMBERS.
• Pay lobbyists to support legislation for organization
members.
• Provide evidence and research to back laws
• Develop policy products, position statements
• Offer pool of experts to educate politicians, provide
testimony for key issues.
• Join with other health care organizations to provide strength
in numbers!
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APGNN and NASPGHAN
AGENDA for policy:
• Ingestion of High Powered Magnets
(2014 Journal of Pediatrics)

• Medical Foods
• foods or dietary supplements that are specially
formulated and processed
for specific patient treatment.
• Shortage of Parenteral Nutrition Products

JAMA Pediatrics (2014)
10 PRIORITIES for Children:
1. Poverty
2. Food Insufficiency
3. Lack of health insurance
4. Childhood obesity
5. Abuse and Neglect
6. Firearms deaths and injuries
7. Mental health
8. Racial/ethnic disparities
9. Immigration
10. Research

How Do YOU get started??
• Join a committee within your healthcare
institution.
• Join your pediatric organization:APGNN
• Become a member of a committee or just
follow the website of your organization.
• Network with other nurses/APN’s in your
interest area.
• Get to know your local congressmen.
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Are you the Advocate???
•
•
•
•
•
•

Use your personal experience – tell stories!
Keep messages clear and concise
Keep it simple
Provide local data and statistics or anecdotal evidence
Provide accurate information
All politics is local

Follow UP!!
•
•
•
•

Send a Thank You Note!
Send an email message
Provide your contact information
Offer your continued expertise

• http://www.aanp.org/legislation-regulation/advocacycenter

STAY ALERT!
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QUESTIONS??

References
• Bousvaros, A., Bonta, C., Gilger, M. & Noel, R.A.. (2014)
Advocating for child health: How the North American
Society for Pediatric Gastroenterology, Hepatology, and
Nutrition took action against high-powered magnets. Journal
of Pediatrics ; 164(1):4-5.
• Flores, G. & Lesley, B. (2014) Children and US federal
policy on health and health care: Seen but not heard. JAMA
Pediatrics;168(12): 1155-1163.
• Hassmiller, SB & Quinn, WB. (2015) How nurse leaders can
fix our health care system. Nurse Leader; 31-35.
• The Future of Nursing: Leading Change, Advancing Health,
(2010) Institute of Medicine
•
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Celiac Disease 101:
Presentation and Diagnosis

Stefano Guandalini, MD
Professor of Pediatrics

October 9, 2015

Disclosure Information


I have the following financial relationship to
disclose:
◦ Consultant for AbbVie, ThermoFisher



I will not discuss off-label use of any product

Celiac Disease


An autoimmune condition triggered and sustained
by the ingestion of gluten (wheat, rye, barley) in
genetically predisposed individuals



Causes a reversible inflammatory damage of the
mucosa of the small intestine resulting in a variety
of clinical presentations, both GI- and extra GIrelated



If left untreated, may lead to systemic complications
and increased mortality
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Gasbarrini GB and Mangiola F ‐ UEG Journal 2014

Histological changes are progressive
The Marsh scoring system

Normal 0

Infiltrative 1

Partial atrophy 3a Subtotal atrophy 3b

Hyperplastic 2

Total atrophy 3c

What causes celiac disease?
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The Genes

• HLA‐DQ2 (95% of celiacs)
• HLA‐DQ8 (5% of celiacs)

Note: You must have one of these genes to be celiac;
But if you have them, you may or may not develop celiac

TG2 
+

Guandalini S, Discepolo V, Newland C and Kupfer S
In: A Clinical Guide to Gluten‐related Disorders 2014

HLA-DQ2, DQ8 are necessary
but not sufficient
General population of the
US

Individuals with Celiac Disease

HLA-DQ2
or
HLA-DQ8
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High risk of celiac disease in DQ2 homozygous children

Vriezinga S.L. et al., New Engl J Med 2014

Fast increasing incidence of CD
19.1

5.2

Current prevalence in most Western Countries: 1%
West J et al., Am J Gastroenterol 2014
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Celiac Disease
Autoimmunity
Food Allergies

Antibiotics

Western
Diet
Elimination of
enteropathogens
(H. pylori,
Helmints)
Vaccines/reduced
exposure to
infections

C-sections
/infant feeding (?)

Changes in
microbiota
“Dysbiosis”

Genetically
susceptible
individual
Feehley et al Seminars in Immunopathology 2012

Spring in Chicago

“Typical” Celiac Children
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Clinical Presentations
Serology
(tTG and/or
EMA)

Symptomatic
“Classical”

Positive

Symptomatic
“Atypical”

Positive

Silent
Potential

Symptoms
•
•
•
•
•
•

Diarrhea
Abdominal Pain
Distention
Vomiting
Anorexia
Constipation

Pathology

Marsh 2-3

Extra-intestinal

Marsh 1-3

Positive

None

Marsh 1-3

Positive

• None
• Gastrointestinal
• Extra-intestinal

Marsh 0-1

Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
◦ ± Symptoms

Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
◦ ± Symptoms
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The GI (“typical”)presentations
•
•
•
•
•

Diarrhea
Vomiting
Failure to thrive or weight loss
Abdominal bloating/pain
Constipation

The Extra-intestinal (“Atypical”) presentations

 Malnutrition Related
• Short stature
• Delayed puberty
• Iron-deficient anemia
resistant to oral Fe

 Recurrent stomatitis
 Liver and biliary tract
disease

 Osteopenia/

Osteoporosis

 Arthritis/Arthralgia
• Neurological problems
• Headache
• Peripheral Neuropathy
• Seizures with occipital
calcifications

• Gluten Ataxia

• Autoimmune Liver Disease
• Benign hypertransaminasemia

 Skin disorders

• Dermatitis Herpetiformis
• Alopecia Areata

• Behavioral changes &
psychiatric disorders
• Poor mood
• Anxiety
• Depression

• Women sub-in-fertility

Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
◦ ± Symptoms
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Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
◦ ± Symptoms

Silent CeD: to treat or not to treat

Autoantibodies

Health perception

Biopsy

Kurppa K et al., Gastroenterology 2014

Silent CeD: to treat or not to treat

Kurppa K et al., Gastroenterology 2014
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Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
◦ ± Symptoms

Possible presentations



GI or Extra-GI
Silent
◦ Positive antibodies
◦ Intestinal damage at biopsy
◦ No symptoms



Potential
◦ Positive antibodies
◦ No intestinal damage at biopsy
If left on gluten,
almost 50%
◦ ± Symptoms

become full-blown
celiacs in 3-5
years

Celiac Disease is more frequent in:
Autoimmune disorders
Type 1 Diabetes Mellitus

2.4-16.4%

Multiple Sclerosis

11%

Thyroiditis

4 - 6%

Autoimmune hepatitis

6-15%

Addison disease

6%

Arthritis

1.5 - 7.5%

Sjögren’s syndrome

2 - 15%

Idiopathic dilated cardiomyopathy

5.7%

IgA nephropathy

3.6%

Genetic syndromes
Down
Turner
Williams

Relatives of a celiac

4-12%
8%
5%

10%
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Summer in Chicago

How do we Diagnose
Celiac Disease?

Celiac-specific Antibodies: the Best
Biomarkers Available
Positive
likelihood ratio

Negative
likelihood ratio

31.8
(18.6-54.3)
21.8
(12.9-36.8)

0.067
(0.038-0.118)
0.060
(0.040-0.090)

13.6
(8.1-22.8)
9.4
(6.8-13.1)
7.3
(4.5-11.8)

0.061
(0.017-0.221)
0.121
(0.072-0.203)
0.186
(0.095-0.362)

EMA /IgA
Anti-TG2 /IgA

Anti-DGP /IgG
Anti-DGP /IgA
AGA /IgA
Giersiepen K et al., JPGN 2012
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Who Should you Test?


Subjects with otherwise unexplained
GI symptoms and signs:
◦
◦
◦
◦
◦
◦



Chronic or intermittent diarrhea
Nausea or vomiting
Chronic abdominal pain, cramping or distension
Chronic constipation
Failure to thrive, weight loss, stunted growth
Recurrent aphthous stomatitis

Subjects with otherwise unexplained
Extra-GI symptoms and signs:
◦
◦
◦
◦

Short Stature; delayed puberty, amenorrhea
Iron-deficiency anemia, chronic fatigue
Dermatitis Herpetiformis–like rash
Fracture with inadequate
traumas/osteopenia/osteoporosis
◦ Abnormal liver biochemistry (elevated AST, ALT)

Who Should you Test?
• Asymptomatic individuals at increased risk
for CeD such as:
•
•
•
•
•
•
•
•

Type 1 diabetes mellitus (T1DM)
Autoimmune thyroid disease
Down syndrome
Turner syndrome
Williams syndrome
Selective immunoglobulin A (IgA) deficiency
Autoimmune liver disease
First-degree relatives with CD

How to Test for Celiac Disease


Serum anti-Tissue Transglutaminase IgA (TTG)
◦ Sensitivity: 98% (74-100%) - beware of IgA-deficient! (*)
◦ Specificity: 97% (78-100% - correlating with titers)
◦ Beware of low titers: false positive often found in
other conditions



Serum anti-Endomysium Antibodies IgA (EMA)
◦ Low to moderate sensitivity (around 85%)
◦ High specificity: 98.2% (97-100%)

(*) IgA deficient is a subject who has less than 20 mg/dl of total serum IgA :
TTG-IgG should be performed only in these cases
Note: There is a very good correlation between serum titers of
TTG-IgA or EMA and tissue damage - Husby S et al., JPGN 2012
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How to Test for Celiac Disease


Serum anti-Tissue Transglutaminase IgA (TTG)
◦ Sensitivity: 98% (74-100%) - beware of IgA-deficient! (*)
◦ Specificity: 97% (78-100% - correlating with titers)
◦ Beware of low titers: false positive often found in
other conditions



Serum anti-Endomysium Antibodies IgA (EMA)
◦ Low to moderate sensitivity (around 85%)
◦ High specificity: 98.2% (97-100%)

(*) IgA deficient is a subject who has less than 20 mg/dl of total serum IgA :
TTG-IgG should be performed only in these cases
Note: There is a very good correlation between serum titers of
TTG-IgA or EMA and tissue damage - Husby S et al., JPGN 2012

Careful!
Other causes of elevated TTG-IgA






Liver Disease
Any Autoimmune Condition (esp. T1DM!)
Crohn’s disease
Tumors
Viral Infections

Deamidated Gliadin Peptides (DGP)




DGP: sensitivity and specificity in screening for celiac disease
similar to TTG-IgA
DGP-IgG: better sensitivity and specificity than DGP-IgA
DGP have been reported to be more often positive than
TTG-IgA in very young children (below age 2)

Caution:
All serological tests for CD depend for diagnostic reliability on the patient
being on gluten!
Testing for serology someone who has been for ≥6 weeks on a strict GFD)
is a common mistake: levels of antibodies begin to decline 2-3 weeks after
beginning GFD, and if the titers were only mildly elevated to being with,
they may well be completely normal after 6 weeks or more on a GFD
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Endoscopic Changes in Celiac Disease

Mosaic

Scalopping

Sparse folds

Nodularity

Pellegrino S et al., Digestion 2013

Marsh 1 is not all celiac

Rostami K et al., World J Gastroenterol 2015

Even a Flat Mucosa is not
always Celiac!
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Other causes of flat mucosa









Crohn’s disease
Tropical sprue
FPIES (food allergy)
Acute infections (e.g. Rotavirus)
Chronic infections (e.g. Giardiasis)
Autoimmune Enteropathy
Combined Severe Immune Deficiency
Small Bowel Bacterial Overgrowth

Can we diagnose celiac disease
without the histology?
The new ESPGHAN guidelines

Child or

teenager
ESPGHAN diagnostic
scheme
suspect of CD

TTG‐IgA >10x
normal

EMA positive

CELIAC

EMA negative

EGD

FALSE
POSITIVE

TTG‐IgA and
total IgA
normal

TTG‐IgA
elevated but
<10x normal

NOT
Not CELIAC
Celiac

EGD

Marsh 0‐1

Marsh 1‐3

POTENTIAL
CELIAC

CELIAC
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Fall time in (or near) Chicago

Decline of specific antibodies on the GFD

74% decrease
after 3 months of diet

Hogen‐Esch C. et al., Pediatrics 2011
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Follow-up of Celiac Patients
At diagnosis

At 3‐6 months

At 1 year

Yearly

EMA
TTG‐IgA
DGP‐IgG
CBC
Fe studies
TSH+T4
Vitamin D
Dietitian
review

Dexa scan at diagnosis – and if needed at follow‐ups ‐ only for adults

GI symptoms resolve more rapidly in CeD
children than adults
70

100
90

60

80
70
60

40

N patients

N of patients

50

30

50
40
30

20

20
10

10
0

0
Baseline

<12 months

12‐24 months

>24 months

Baseline

<12 months

12‐24 months

>24 months

Sansotta N, Jericho H, Guandalini S – Manuscript in preparation

In conclusion








Celiac disease is increasingly common
Role of DQ2 and of microbiota now emphasized
Patterns of clinical presentations are varied and
extra-intestinal symptoms are now more common
Celiac serology needed for proper diagnosis and
follow-up
Biopsy:
◦ to be interpreted by skilled pathologists
◦ can be skipped in many cases
Resolution of histology and of symptoms on GFD
more prompt and complete for children than for
adults
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Cureceliacdisease.org
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Objectives:
1. Identify patients who would benefit from
the GFD
2. Describe the difference in diagnosis and
treatment between celiac disease and
non-celiac gluten sensitivity
3. Define the term gluten free as defined by
the FDA rule
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One in Five Americans
Include Gluten-Free Foods
In July 2015 Gallup asked 1,009 Americans about the
foods they include or avoid.
• One in five actively try to include gluten-free foods
• One in six, 17%, avoid gluten-free foods
• Majority, 58% do not think about gluten-free foods
• Nonwhites more likely than whites to include glutenfree foods.
• Younger adults than 50 were more likely to include
gluten-free foods: 25%, vs. only17% of those over
50.

The Gluten Free Diet:
Not Only Celiac Disease
Gluten Free Diet Consumers
Medical Necessity
Wheat Allergy
(IgE-mediated)
(~0.5%)

No Medical Necessity

Celiac Disease
(Autoimmune-based)
(~1%)

Gluten Sensitivity
(Innate Immunity?)
(??)

Reasons for the Occasional Consumer:
Not Medical necessary
• Weight loss (?)
– 27% of consumers who eat or used to eat gluten-free foods do so
because they feel they aid in their weight loss efforts.*
• Better nutrition & other health benefits (?)
– 65% of consumers who eat or used to eat gluten-free foods do so
because they think they are healthier*

• Celebrity Endorsements
– Lady Gaga, Miley Cyrus

• Popular Press

*http://store.mintel.com/gluten-free-foods-us-september-2013
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Who benefits from the use of the GFD?

–Use of the GFD
•Celiac disease
•Non-Celiac gluten sensitivity
•Wheat/gluten allergies

First, Get the Right Diagnosis

Never start the GFD before
proper testing is
completed!
• After 4-6 months of a GFD, serology levels may
return to normal.
• 1 month on the GFD can change the result of the
biopsy.

Gluten Free Diet: Overview
Celiac
Disease
Treatment: GFD
Strict adherence to GFD

Yes
<10 mg / day

Gluten
Sensitive
Yes
?

Life Long

Yes

?

Improvement of symptoms on
GFD

Yes

Yes

Yes
Yes
Yes
Yes

Yes
No
No
?

Consequence of non compliance:
Physical symptoms
Intestinal damage
Monitored by bio marker
Co morbidities
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Gluten-Containing Ingredients to
Avoid
Wheat
Barley
Rye

Wheat Bran
Wheat
Starch
Wheat Germ

Barley Malt /Extract

Other Types of Wheat:
Spelt

Einkorn

Bulgur

Kamut

Semolina

Couscous

Triticale

Durum

Filler

Emmer

Faro

Which of these foods usually contains
gluten?
1.
2.
3.
4.
5.
6.
7.
8.

Veggie burger (no bun) or
Licorice
or
Hollandaise sauce or
Spelt
or
Whiskey
or
Ketchup
or
Snickers
or
Scalloped potato or

Beef burger (no bun)
plain toffee
Teriyaki sauce
Buckwheat
Beer
Malt vinegar
Milky way
Risotto

Source: http://projects.wsj.coUTENINTOLERANCE120613&type=flatm/quiz/?uid=BGL

Frequently Overlooked Foods
That May Contain Gluten
•
•
•
•
•
•
•

Broth
Candy
Communion wafers
Imitation bacon
Imitation seafood
Marinades
Processed meats

•
•
•
•
•
•
•

Roux
Sauces
Self-basting turkey
Soup base
Soy sauce
Thickeners
Medications
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Labeling101
In 2004, the Food Allergen Labeling
and Consumer Protection Act
(FALCPA) requires that companies
identify in “plain English” the eight most
prevalent food allergens: egg, fish, milk,
peanuts, shell fish, soybean, tree nuts and WHEAT

Example of FALCPA
Including the ingredient list with parentheses
• Ingredients: Enriched flour (wheat flour, malt
flavoring, niacin, reduced iron, thiamin mononitrate,
riboflavin, folic acid), sugar, partially hydrogenated…
OR
Use a “contains” statement
• Ingredients: Enriched flour (wheat flour, malt
flavoring, niacin, reduced iron, thiamin mononitrate,
riboflavin, folic acid), sugar, partially hydrogenated
– Contains Wheat,

FALCPA does not include…
1. Barley (malt), rye or oat (but not “hidden”
ingredients)
2. Meat products covered by USDA (although 90% of
manufactures follow FALCPA guidelines)
3. FALCPA covers ingredients not the contamination
of the product
4. Over the counter or prescription medications
(www.glutenfreedrugs.com )
5. Alcoholic beverages (Distilled beverages are gluten
free)
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FALCPA…shopping made easier!
• For foods regulated by the FDA, the
consumer should look for the terms in
products not labeled gluten free:
– Wheat
– Barley
– Malt
– Rye
– Oats
– Brewer’s yeast

Allergen Advisory Statements
“Manufactured in a plant that contains wheat”
– Voluntary statements manufacturers use in labeling
their products that could indicate the “potential”
unintended presence of a food allergen
– Not reliable way to determine whether a food product is
contaminated with gluten.
Products with this statement have been tested to less than 5 ppm
while other products with no statement test above 20 ppms

Page 17

The Gluten Free Rule is Finally Here!
Summary of the FDA Gluten Free Label Rules enacted
August 2013
•

A food label gluten free must:
– Be inherently gluten free (raw vegetables, water, 100% juice)
– Does not contain an ingredient that is a gluten containing grain such as
wheat , rye , barley
– Does not contain an ingredient derived from a gluten containing grain
that has not been processed to remove gluten
– May contain an ingredient derived from a gluten containing grain that
has been processed to remove gluten (wheat starch) as long as the
food does not contain more that 20 ppm gluten
– The food product contains less than 20 parts per million gluten

•

Any unavoidable presence of gluten in the food is less than 20 ppm gluten
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Summary of the FDA Gluten Free
Label Rules
•

•
•

•
•

Terms synonymous with gluten free are:
– No gluten
– Free of gluten
– Without gluten
Oats are not considered a gluten containing grain
Applies to foods that are regulated by the FDA
– Does not cover pet food, cosmetics, drugs, foods regulated by the
USDA and beverages regulated by Alcohol Tobacco Tax and Trade
Bureau (TTB)
Manufactures are not required to test either the ingredients or the end
product.
Manufactures must be in compliance with the rule by August 2014

Nutritional Aspects of the GFD
• The GFD can be missing • Nutrition deficiencies lead
important nutrients needed to:
for optimal health and
– Iron deficiency anemia
wellness
– Reduced bone mineral
– Lacks fiber
density
– Lacks iron
– Constipation
– Lacks B vitamins- folate, • Many gluten free foods are
niacin, B12
not enriched or fortified as
– Lacks calcium
their wheat counterpart
– Phosphorous
• Weight gain on GFD due to
– Zinc
high fat, sugar and calorie

content

http://www.adaevidencelibrary.com.

Reasons for Weight Gain
• Weight gain on a gluten-free diet is due to a
number of factors:
– Better absorption and healing of the intestine
– Patients feel better, and therefore eat more
– Higher calorie food items on the gluten-free
food, i.e. packaged, processed foods
– “Portion distortion” - patients who were
undiagnosed were often able to eat larger
portions without gaining weight

46

Common Nutritional Problems on GFD
• Lactose intolerance
30-60% in newly diagnosed
Caused by intestinal injury in untreated CD
May resolve on GF diet

• Constipation
– Change in diet, low fiber from high fiber can cause
constipation: abdominal pain, cramping, bloating

FEEL
FULL
FAST
AFTER
FOOD

Gluten-Free and Still Not
Feeling Better?
NAUSEA

GAS

CONSTIPATION

DIARRHEA
VOMITING

OR LOOSE
STOOL

BLOATING

What do you do if…
• What to do if your patients is following a
GFD but not feeling better?
– Non responsive celiac disease (NRCD)?
– Refractory?
– Other dx?
– FODMAP?
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CD well controlled?
Follow up after diagnosis
• Follow up is important to be sure CD is well controlled
– Monitor pediatric patients 3 months after gluten free diet
(GFD)
• Weight, height and presenting symptoms
• Understanding/compliance to the GFD

– Monitor and repeat serology on both pediatrics and adults
•
•
•
•
•

Weight, height and presenting symptoms
Understanding/compliance to the GFD
tTG six months after GFD, if negative, then annually
If positive, repeat every 3 months
Monitor for nutritional deficiencies (iron, zinc, calcium, vitamin D and
folate)

– Repeat endoscopy (?)

“Non-responsive” Celiac Disease
Persistent or recurrent signs/symptoms despite confirmed &
treated CD occurs in ~10% of patients (range 10 – 30%).

– Gluten Exposure 36 – 51%
– IBS 18%
– Refractory 2%
• Type 1 benign prognosis , more common
• Type 2 refractory very rare, associated with T-cell lymphoma
– Di/monosaccharidase Deficiency 9%
– Microscopic Colitis 7%
– Small Intestinal Bacterial Overgrowth 6%
– Eating Disorder 6%
– Other 8% Peptic ulcer disease, Crohn’s disease, Food allergy,
Gastroparesis
Leffler et al. CGH 2006

Gluten Exposure
• Recheck labels of favorite everyday foods as
ingredients can change. Check label of foods not
labeled gluten free for ingredients
• Look for sources of contamination at home and away
from home.
– Toaster, condiment containers, colanders
– Meal prep: making gluten free along side gluten
containing foods
– Eating at restaurants, school, daycare or social
events
– Social and religious occasion
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Barriers to Compliance:
Require Help from a Skilled Dietitian
– Diet too restrictive
• Cross contamination
• No allowance for occasional “cheating”
– Uncomfortable in social setting
• Dining away from home
• Religious considerations
– Too expensive
• Gluten free foods can be 3 -5 X more expensive than their
wheat counterpart
– Tasteless
– Too difficult
• Elderly
• Illiterate
• Mental/psychological impairment

Navigating the gluten-free boom
Glenn A. Gaesser, PhD; Siddhartha S. Angadi, PhD

Key Points
Gluten-free diets have gained popularity with the public at a rate greater than would be expected
based on the prevalence of gluten-related disorders.
Patients with celiac disease and nonceliac gluten sensitivity should adhere to a gluten-free diet and
work with their primary care provider and a registered dietitian.
Wheat is the most widely consumed grain in the United States, and contains fructan-type resistant
starches that help create healthy gut bacteria. Eliminating wheat from the diet without an
established medical reason may have unintended consequences.
Despite the health claims for gluten-free eating, no published experimental evidence supports a weight
loss claim for a gluten-free diet or suggests that the general

Review article JAAPA Journal of the American Academy of Physician Assistants August 2015

Academy of Nutrition and Dietetics
Resources
• Medical Nutrition Practice Group
– Dietitians in Gluten Intolerance Diseases (DIGID)
– www.mnpgdpg.org
Evidence Analysis Library (EAL) on CD
www.adaevidencelibrary.com
Celiac Disease Toolkit
Companion to AND’s Evidence-Based
Nutrition Practice Guideline
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Books
• The Gluten-Free Nutrition Guide by
Tricia Thompson
• Gluten-Free Diet: A Comprehensive
Resource Guide by Shelley Case
• Real Life with Celiac Disease by Melinda
Dennis and Daniel A. Leffler
• ADA Pocket Guide to Gluten-Free Strategies for
clients with Multiple Diet Restrictions by Tricia
Thompson
• Gluten Freedom by Alessio Fasano

50

PEDIATRIC IBD – UPDATE

Zarela Molle Rios , MD
Gastroenterology and Nutrition

CONTENT
 BACKGROUND
 PHENOTYPES
 RISK STRATIFICATION
 TREAT TO TARGET
 EMERGING THERAPIES

PATHOGENESIS OF IBD

Host Genetics

Immune
dysregulation

Environment

Gut Microbiome
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GENETICS
International IBD Genetic
Consortium

CD 30

NOD 2 Innate immunity
Epithelial barrier
Autophagy
Immunoregulation
Immunochip technology
-Overlap of immune mediated
diseases
-IBD
-Infections TB – Leprosy
-Immune mediated diseases ,
psoriasis
-Primary Immunodeficiencies

110

UC
23

PEDIATRIC CD
 25% of patients with IBD are less than 21 years
 Usually moderate-severe at presentation
 Peak onset 10-14 years
 Growth failure a major concern
 Pubertal delay

PEDIATRIC CD
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CHALLENGES
 Early diagnosis
 Longer exposure to disease
 Longer exposure to medications
 Risk of adverse events
– Medications
– Testing

 Presentation is more severe than adults
 Change the natural history . Can it be done ?

THERAPEUTIC GOALS
 Maximize therapeutic response
– Mucosal healing

 Maximize adherence
 Minimize toxicity
 Improve quality of life
 Promote physical growth
 Restore Bone Health
 Promote psychological growth
 Prevent disease complications

CLASSIFICATION- SRATIFICATION- CD
 Phenotype at presentation
– Interaction between the genes and the environment
– Paris classification
 < 10 years
 10 - 17 years

 Extent and Location
 Behavior
– Inflammatory
– Stricturing
– Penetrating
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ULCERATIVE COLITIS
 Pancolitis

78%

 Left sided colitis

18%

 Extensive colitis

9%

 Proctitis

5%

 Atypical features
– Rectal sparing
– Backwash ileitis
– Non specific macro gastritis

9%
7%
27%

PEDIATRIC IBD CONSORTIUM REGISTRY
 CD diagnosis was more frequent in the 6-17 years
 Colon involvement only was higher in the 0-5 years
 The younger group presented with rectal bleeding
 The risk of developing complications was greater in the
older group
 Cumulative incidence of surgery from the time of
diagnosis
– 17%
– 28.4%

5 years
10 years
Gupta et al AJG 2008
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IBD AT A YOUNGER AGE
 15% of pediatric IBD < 6 years
 IBD indeterminate is more common
 85% of patients (0-5y) initially classified as UC -15%
changed diagnosis to CD
 Perianal disease is less common

Heyman et al J Ped 2006

IBD Phenotype and Development of the Mucosal
Immunity

IBD Phenotype and Development of Mucosal
Immunity
 TH2 at birth
 Immune response in the gut is mature at 4 -5
 TH1 response at > 10 years
– Colitis is more frequent in children less than 5 years of age
– Ileal involvement at 10 years and older
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Very Early Onset IBD Phenotypes
 Infantile entero-colitis
– TPN dependent
– Extra intestinal manifestations
 Thyroid and skin disease

– Lymphopenia – Hypogammaglobulinemia
– Likely to find primary Immunodeficiency

 CD like Ileo-colitis
– Less extra intestinal manifestations

 Colitis UC like
– Most common

Very Early Onset IBD < than 6 years old
 Increasing incidence (5-8%per year )
 More severe extensive disease
 Higher rates of colectomy
 Change in the classification from UC /IBD indeterminate to
CD
 Higher rates of colon cancer ?
 Subgroup of less than 2 years of age
– Infantile IBD

Benchimol et al Gastro 2014

MONOGENIC Very Early Onset IBD

Gastroenterology 2014 147, 990-1007.e3DOI: (10.1053/j.gastro.2014.07.023)
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VEO IBD Differential
 SCIDS
 CVID : LRBA mutation
 Primary phagocyte defect CGD or GSD1b
 Combined microbial response and regulatory T cell
defects : XIAP mutations
 Effector &regulatory lymphocyte defects: Wiskott
Aldrich syndrome
 Regulatory defects IL10R or FOXP3 mutations
 Hermansky Pudlack syndrome
 Autoimmune enteropathy

IL10 R pathway
 IL 10 restricts extensive immune response
 Inhibits the secretion of TNF alpha , IL 12 and INF
 IL10 Receptor defects/deficiency
–
–
–
–

Severe pancolitis
Perianal disease
Joint effusions
Early in infancy

Defects in the NADPH oxidase genes
 Result in CGD
 40% of CGD patients have Crohn’s like colitis
 >35% of VEO IBD patients have variants/mutations in the
components of the NADPH oxidase complex
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MONOGENIC Very Early Onset IBD
 Family history:
– Consanguinity – multiple members affected – males

 Histology:
– Extreme epithelial apoptosis, loss of germinal centers

 Extra intestinal manifestations
– Skin lesions , nail dystrophy , hair abnormalities

 Recurrent or atypical infections
 Splenomegaly and lymph node abscesses
 Severe early onset perianal disease
 Associated autoimmunity

Clinical Predictors of aggressive Crohn’s Disease at
Diagnosis- Risk Stratification
 Young age

 Deep ulcerations

 Perianal disease

 Severe Perianal disease

 Fistulae

 Marked Growth
retardation >-2.5 height
Z score

 Deep Ulcerations
 Need for steroids
 High serological
markers
 Smoking

 Severe Osteoporosis
 Fistulae –Strictures
 Female gender
RISK study
Ruemmele et al J Crohn’s Colitis 2014:8

MEDICAL THERAPIES FOR PEDIATRIC IBD
 Induction of remission
– Steroids , anti TNFs
– Enteral Nutrition Therapy for CD
– Aminosalicylates for UC

 Maintenance of remission
–
–
–
–

Anti TNFs
Immunomodulators
EEN for CD
Aminosalicylates for UC
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STEP UP versus TOP DOWN

Surgery
Biologics

6MP / AZA /MTX
Prednisone /
Budesonide

5-ASA / Antibiotics /
EEN

Biologics

6MP / AZA / MTX
Prednisone/
Budesonide

Surgery

TREAT TO TARGET
 Target
 No symptoms
 Negative markers
– CRP
– Fecal Calprotectin

 Mucosal healing /histology
deep remission
 Improve Quality of life
– Growth

 Disease monitoring
 Periodic measurement of
markers to guide
management

DEEP REMISSION
Mucosal Healing
 Decrease hospitalization
 Decrease surgery
 Predicts sustained clinical remission
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DISEASE MONITORING
 CRP
 Fecal Calprotectin
 Drug Monitoring
– Primary failure
– Secondary failure

DRUG MONITORING
 Optimize drug level
– Sustained clinical response : CD and UC
 Concomitant immunomodulator
 Treat to trough ?

 Antibody (ADA)
– Higher non response
– Shorter duration of response

 Different Assays
– Elisa
– Mobility Shift Assay
– Immunoassays

VARIABLES AFFECTING ANTI TNF LEVELS
 Increase drug clearance
–
–
–
–
–

High CRP
Low Albumin
Male gender
High BMI
Anti drug antibodies

Ordas et al Clin Gastroenterology Hepatol 2012 ;10
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INFLIXIMAB LEVEL AT 14 WEEKS AND OUTCOMES
Week 54 outcome (Yes vs No )

Median IFX level at 14 weeks ( ug/ml)

N= 58
Persistent remission

4.7 versus 2.6 * P<0.05

Clinical remission

3.2 versus 2.2

Clinical and laboratory remission

4.2 versus 3.0

Sustained Durable remission week 22

5.1 versus 3.1 * P < 0.05

Singh et al IBD 2014 :20

Treatment failure to Infliximab
ATI (-)

IFX < Threshold

IFX > Threshold

ATI (+)

Increase IFX dose
Short interval

Switch within class (high ATI)
Dose optimize ( low ATI)
Add immunomodulator

Consider add
Check for active disease
Consider switch out of class if immunomodulator
active disease
Switch within class /out of
class

Velayos et al Clin Gastro Hep 2013

Through Infliximab level at 52 weeks and outcome in
CD

Clinical Gastroenterology and Hepatology 2006 4, 1248-1254DOI: (10.1016/j.cgh.2006.06.025)

Copyright © 2006 American Gastroenterological Association (AGA) Institute Terms and Conditions
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EMERGING THERAPIES

NEW AGENTS
 Mild to Moderate disease
– Budesonide MMX

 Moderate to severe Disease
– Golimumab - anti TNF for UC
– Vedoluzimab anti alpha 4 beta 7 integrin

Budesonide MMX 9 mg effective at induction of
remission for UC - CORE study

Placebo
N-120

MMX 9mg
N= 123

MMX 6mg
N= 121

5 ASA 2.4g
N= 123

Remission

7.4 %

17.9%

13.2%

12.1 %

Response

24.8%

33.3%

30.6%

33.9%

Symptom
resolution

16.5%

28.5%

28.9%

25.0%
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Budesonide MMX
 Consider Budesonide MMX first line in outpatients with
moderate UC not responding to an oral or topical 5 ASA
 8 weeks treatment
 Consider Budesonide as an alternative to chronic use of
Prednisone
 Consider Budesonide as bridge to immune suppression in
patients with frequent flares

PURSUIT - Golimumab for moderate to severe UC
 Failed conventional therapy
 Immunosuppressants allowed
 Prior Anti TNF not permitted
 Followed to week 6
 Placebo vs Golimumab 200 mg-100mg vs Golimumab 400
mg – 200mg at week 0 and 2
Sandborn et al Gastroenterology 2013

GOLIMUMAB Induces clinical Response and Remission in UC
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UC: Induction ANTI TNF AT 8 WEEKS

Selective integrins and anti-adhesion molecules

VEDOLUZIMAB FOR UC GEMINI






Monoclonal antibody to α4B7
Gut selective
Active UC Mayo score >6
Failure of conventional therapy including anti TNF
374 patients randomized
– 225 patients VDZ 300 mg iv at days 1 and 15
– 149 placebo
– Responders to VDZ at week 6 randomized
 VDZ q 8 weeks
 VDZ q 4 weeks
 Placebo for 52 weeks
Feagan et al Am J Gastroenterol 2012
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GEMINI – INDUCTION AT 6 WEEKS

Vedoluzimab maintains long term remission in UC

Vedoluzimab for Treatment of CD
 Moderate to severe Crohn’s disease
 Not responsive to conventional therapy including anti TNF
 368 Patients randomized to VDZ 300mg iv or placebo at
week 0 and 2
 Responders to VDZ at week 6 randomized to receive VDZ q
8 weeks , q 4 weeks or placebo for 52 weeks

Colombel et al UEGW 2012

65

Vedoluzimab Clinical Remission at 6 weeks in
patients with CD

Vedoluzimab Maintains Clinical Response – Results
at 52 weeks for CD

TOFACITINIB

 Small molecule
 Inhibits lymphocyte activation in
response to cytokines
 Oral Janus Kinase inhibitor – JAK
– Affinity for JAK 1 AND JAK 3
– Inhibits cytokine signaling

 Approved for RA that has not
responded to MTX
 Metabolized by the liver
 Phase 2 clinical trials suggest
efficacy in UC
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TOFACITINIB
 Phase 2 study
 Two separate phase 2 clinical studies
– Evaluate efficacy and safety
– Moderate to severe UC ( 189)
– Moderated to severe CD (139)

 Treatment
– UC 0.5, 3, 10 ,15 mg BID or placebo ( 8 weeks)
– CD 1, 5, 15 mg BID or placebo ( 4 weeks )

 Primary end point
– UC: clinical response ,decrease in Mayo score >3 points ,week 8
– CD : CDAI score reduction of >70 points ,week 4
Sandborn et al NEJM 2012

TOFACITINIB – UC at week 8

3mg

10 mg

15 mg

Placebo

0.5mg
Clinical
Response

32%

48%

61%

78%

42%

Clinical
Remission

13%

33%

48%

41%

10%

Mucosa
Healing

10%

18%

30%

27%

2%

SAFETY
 2 serious adverse events in 10 mg twice a day group
– Postoperative abscess and anal abscess

 ANC < 1500 in 3 patients
 Liver function abnormalities
 Dose dependent increase in both LDL and HDL
– Await confirmation of phase 3 results
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Mechanism of Action of Ustekinumab

Ustekinumab treatment for CD - STELARA
 Fully human IgG1 monoclonal antibody
 Blocks the p40 subunit of both IL 12 IL 23
 Phase II trial
Double-blind
Moderate to severe Crohn’s CDAI 220-450
Primary non response , loss of response or intolerable side
effects to anti TNF
Concurrent steroids and immunomodulators allowed

Phase II b trial
 Patients randomized to receive Ustekinumab iv at 1,3 or 6
mg/kg iv or placebo
 Responders to Ustekinumab at week 6 were randomized to
90 mg sc or placebo at weeks 8 and 16
 50% of patients had failed >2 anti TNF agents

Sandborn et al NEJM 2012
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Clinical response and remission at 6 weeks

N

Placebo

1mg/kg

3mg/kg

6mg/kg

Combined

132

131

132

131

394

34.1 %

39.7% *

36.8 % *

15.9%

12.2 %

14.7%

Response
week 6

23.5%

36.6 %

Remission
Week 6

10.6%

16.0%

Response
Week 8

17.4 %

32.1%

31.8%

43.5%*

35.8% *

Remission
Week 8

10.6%

17.6%

17.4%

18.3 %

17.8%

Ustekinumab Maintains Long Term Response in CD
Week 22

POSITION BIOLOGICS FOR IBD
 Non comparative efficacy studies
 Severity of the disease
 Phenotype
 Cost
 Adherence
 Safety
 Pharmacokinetics
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FUTURE THERAPIES
 Medications selective to specific targets in the
inflammatory pathway
 Intestinal microbiome manipulation : antibiotics, diet
probiotics , fecal transplant
 Gene therapies

CONCLUSIONS
Pediatric IBD includes a spectrum of phenotype severity
Personalized approach of Risk Stratification and “treat to
target” are emerging as best practices
Therapeutic drug monitoring and optimization of therapy are
critically important goals in the biologic era
There are promising therapeutic options
Proactive management will change natural history of the
disease
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Crohn’s Disease and
Enteral Therapy:
Building a successful program
from the ground up

Jen Smith MS RD CSP LD LMT
Clinical Dietitian, Nationwide Children’s Hospital
………………..……………………………………………………………………………………………………………………………………..

Disclosures
I have participated in the creation of
resource materials for Abbott Nutrition and
speaking engagements for Abbott Nutrition.

………………..……………………………………………………………………………………………………………………………………..

Objectives
At the conclusion of this presentation, the
participants will be able to:
• Briefly describe the evidence for using enteral therapy to
treat pediatric Crohn’s Disease
• Identify obstacles for using enteral therapy
• Discuss strategies for overcoming the obstacles in
designing and implementing an enteral therapy program
………………..……………………………………………………………………………………………………………………………………..
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Does Enteral Therapy work?
• Induces remission in up to 90% of newly diagnosed
patients
• No difference between efficacy of enteral therapy vs
steroids
• Induces mucosal healing
• Significantly increases height velocity vs steroids
• No difference in source of protein, route of
administration, or disease location
Knight C, et al. Clin Nutr. 2005;24(5):775-779. Zachos M, et al. Cochrane Database Syst Rev. 2007;24(1):CD000542. Gupta K, et al. Inflamm Bowel Dis. 2013;19(7):1374-1378.
Heuschkel RB, et al. J Pediatr Gastroenterol Nutr. 2000;31(1):8-15. Dziechciarz P, et al. Aliment Pharmacol Ther. 2007;26(6):795-806. Akobeng AK, Thomas AG. Cochrane
Database Syst Rev. 2007;18(3):CD005984. Yamamoto T, et al. Eur J Gastroenterol Hepatol. 2010;22(1):1-8.

………………..……………………………………………………………………………………………………………………………………..

Do we use it?
• European, Japanese, and British societies
recommend EN as first-line induction therapy
• 62% of European pediatric gastroenterologists
regularly use EEN
• 4% to 12% of North American pediatric
gastroenterologists regularly use EEN

Lochs H, et al. Clin Nutr. 2006;25(2):260-274. Konno M, et al. Pediatr Int. 2006;48(3):349-352. Sandhu BK, et al. J Pediatr Gastroenterol Nutr. 2010;50(suppl 1):S1-S13. Levine A,
et al. J Pediatr Gastroenterol Nutr. 2003;36(4):464-469. Stewart M, et al. J Pediatr Gastroenterol Nutr. 2011;52(1):38-42. Ruemmele FM et al. Consensus guidelines of
ECCO/ESPGHAN on the medical management of pediatric Crohn’s Disease. J of Crohns and Colitis 2014;8:1179-1207.

………………..……………………………………………………………………………………………………………………………………..

Why not?
•
•
•
•
•
•
•

Not sure it works
Takes too much time/effort to start
I’m not sure how to prescribe or manage
I don’t know how to discuss with patients
It is expensive
My patients won’t do it
My patients will hate it

………………..……………………………………………………………………………………………………………………………………..
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Why not?
•
•
•
•
•
•
•

Not sure it works
Takes too much time/effort to start
I’m not sure how to prescribe or manage
I don’t know how to discuss with patients
It is expensive
My patient won’t do it
My patient will hate it

………………..……………………………………………………………………………………………………………………………………..

Enteral Nutrition Flowchart

Induction

Maintenance

Initiation of EEN
Age Male (cans formula/day) Female (cans formula/day)
3‐5 y
4‐5 Standard Pediatric
4‐5 Standard Pediatric
6‐9 y
5 Standard Pediatric
5 Standard Pediatric
10‐13 y 4‐5 Adult High Calorie 4‐5 Adult High Calorie
14‐17 y

6 Adult High Calorie

18‐21 y 6‐7 Adult High Calorie
•
•
•

Extra Water
(cups/day)
1‐2
2‐3
3‐4

5 Adult High Calorie

3‐4

5 Adult High Calorie

3‐4

Adjust recommendations to height age if significant growth delay
Pediasure and Boost Kid Essentials (examples of standard Pediatric)
Ensure Plus, Boost Plus, (examples of Adult High Calorie)

………………..……………………………………………………………………………………………………………………………………..
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Enteral Nutrition Flowchart

Induction

Maintenance

Enteral Nutrition Flowchart

………………..……………………………………………………………………………………………………………………………………..

Induction

Maintenance

Why not?
•
•
•
•
•
•
•

Not sure it works
Takes too much time/effort to start
I’m not sure how to prescribe or manage
I don’t know how to discuss with patients
It is expensive
My patients won’t do it
My patients will hate it

………………..……………………………………………………………………………………………………………………………………..
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Talking Points
•
•

•
•
•
•
•

I recommend treating your Crohn’s disease with nutrition therapy.
Nutrition therapy involves nutrition shakes as the main part of your nutrition.
You can drink the shakes or you can learn how to place a small tube in your
nose to get your nutrition instead of drinking.
You will be able to eat a small amount of food on nutrition therapy.
You can use nutrition therapy to treat your Crohn’s disease long-term or as
little as 12 weeks. What would you like to start with?
Many medications have side effects and there are virtually no side effects
with nutrition therapy.
You may not have to go to the lab as often because there is less monitoring
that needs to be done.
If you choose to do nutrition therapy long term, after 12 weeks, you may be
able to have 1 or 2 days off which would allow you to eat your usual foods.

………………..……………………………………………………………………………………………………………………………………..

Electronic Medical Record
ENTERAL THERAPY START*
We will start nutrition therapy to treat @FNAME@’s Crohn’s Disease. This
will require @FNAME@ to consume most of @HIS@ calories from a nutrition
shake. We want you to do this for at least 4‐6 weeks to see if there is
improvement. If there is, we will continue for a total of 12 weeks .
@CAPHE@ should drink *** cans of *** per day and should also drink
approximately *** cups of water per day to stay hydrated. It is okay to take 3‐
4 days to get up to goal but if you are unable to meet your goal by day 5,
contact *** at ***. You will be meeting with a dietitian [1‐2 weeks or at IBD
teaching day, whichever is sooner] to discuss the amount of food that will be
allowed, to adjust @HIS@ goals if needed, and to discuss more details.
………………..……………………………………………………………………………………………………………………………………..

Why not?
•
•
•
•
•
•
•

Not sure it works
Takes too much time/effort to start
I’m not sure how to prescribe or manage
I don’t know how to discuss with patients
It is expensive
My patients won’t do it
My patients will hate it

………………..……………………………………………………………………………………………………………………………………..
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Cost
• Using coupons, purchasing the store brand, or patient
assistance programs may make more affordable
• Private insurance may not cover
– Letter of Medical Necessity
• Medicaid or other supplemental state funded insurance
may cover.

………………..……………………………………………………………………………………………………………………………………..

Letter of Medical Necessity
@TD@
Re: @NAME@
To Whom It May Concern:
I am writing on behalf of my patient, to document the medical necessity of Exclusive Enteral
Nutrition for the treatment of Crohn’s Disease. This letter provides information about
@HIS@ medical diagnosis, clinical history, and the treatment rationale.
Patient History:
***. In reviewing the treatment options with the family, we feel that enteral nutrition would
be most appropriate.
Treatment Rationale:
Enteral nutrition is an effective induction therapy in active Crohn’s disease. It is commonly
recommended as a first‐line therapy for children with Crohn’s disease throughout the world,
including centers in the United States. Further, it is recommend by the North American
Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) for the
treatment of Crohn's Disease (Critch et al. NASPGHAN IBD Committee. Use of enteral
nutrition for the control of intestinal inflammation in pediatric Crohn disease J Pediatr
Gastroenterol Nutr. 2012;54(2)298‐305). It has been shown to induce remission and heal the
mucosa of the intestine at least as well as corticosteroids, which are a common therapy, and
has the added benefit of improved linear growth. Unlike most other therapies for Crohn's
Disease, it has no side effects and is the safest therapeutic option.
Treatment Plan:
@FNAME@ will require *** cans of *** supplement per day for at least 12 weeks. If
successful, enteral nutrition may be continued beyond that time for ongoing treatment.

If your patient has private
insurance
• This letter could be
generated in EMR (if
available) to provide to
families with private
insurance to submit to their
insurance.

Summary:
In summary, Enteral Nutrition is medically indicated as treatment for Crohn's Disease, and is
one of the safest and least expensive treatment options. Please contact me if any additional
information is required. We look forward to your prompt approval of @FNAME@ treatment
with enteral nutrition.

Why not?
•
•
•
•
•
•
•

Not sure it works
Takes too much time/effort to start
I’m not sure how to prescribe or manage
I don’t know how to discuss with patients
It is expensive
My patients won’t do it
My patients will hate it

………………..……………………………………………………………………………………………………………………………………..
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Quality of Life
• Limited studies looking at quality of life and EEN
– 92% treated with EEN for 8 weeks had improved QOL scores
• Mentoring program
– Parents of the young patients
– Teenage patients
• Certificate of Completion
• Enteral Therapy Rounds
Afzal et al, Aliment Pharmacol Ther, 2004;20(2):167-172. Lee et al, Inflamm
Bowel Dis. 2015;21(8):1786-1793.

………………..……………………………………………………………………………………………………………………………………..
.

Follow-up

………………..……………………………………………………………………………………………………………………………………..

OK, so….
• How do you get physicians to prescribe?
– Present the literature
– Provide a framework
– Create an environment
“This is how Crohn’s Disease is treated”

– Reminders and be available to assist
– Provide updates and feedback
………………..……………………………………………………………………………………………………………………………………..
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OK, so….
• How do you get patients to do it?
– Present the literature
– Provide a framework
– Create an environment
“This is how Crohn’s Disease is treated”

– Resources and be available to assist
– Provide updates and feedback
………………..……………………………………………………………………………………………………………………………………..

Timeline
Feb‐April
2013

IBD team at NCH
• Review of literature
• Identify barriers (excuses)
• Developed tools/resources to lessen barriers

May
2013

Started first few patients on EN using algorithm

June/July
2013

Introduced to entire NCH GI division and adopted at NCH

October
2013

Reviewed and updated division

July
2014

Reviewed and updated division and started new
GI fellow education

April
2015

Reviewed and updated division

………………..……………………………………………………………………………………………………………………………………..

Progress
• July 2013-December 2014
• Average number of patients started EN
– 0.6/month before implementation
– 3.6/month after implementation

• 80% of patients starting EN have been newly diagnosed
– 69 patients started EN
– 35% completed 12 weeks of induction
– 71% were in remission following induction

………………..……………………………………………………………………………………………………………………………………..
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Progress
In 2 years, we have started >90 patients on EN

Update
Update

Update

Progress
• January 2015-July 2015
– 46% of all newly diagnosed CD patients were started
on EN

………………..……………………………………………………………………………………………………………………………………..

Would you do it?

Yes!
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Sometimes the questions are
complicated and
the answers are simple.
-Dr. Seuss
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IBD and Its Psychosocial Impact
Laura Mackner, Ph.D.
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Psychosocial Issues and
Health in Pediatric IBD
Laura Mackner, Ph.D.
Center for Biobehavioral Health

………………..……………………………………………………………………………………………………………………………………..
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Objectives
• Discuss psychosocial issues that affect patients and
families living with IBD

Psychosocial
IBD

● QOL
● Emotions
● Social
● Family

………………..……………………………………………………………………………………………………………………………………..

Objectives
• Discuss how psychosocial issues can affect IBD

Psychosocial
IBD
IBD
outcomes

● QOL
● Emotions
● Social
● Family
● Stress

………………..……………………………………………………………………………………………………………………………………..

Quality of life
• Children with IBD have lower QOL compared to
youth with no chronic condition
• Overall QOL in IBD is similar to that in other chronic
conditions
• QOL may improve during the first year after
diagnosis

Greenley et al. A meta-analytic review of the psychosocial adjustment of youth with IBD. J Ped Psychol. 2010;35:857-869.

………………..……………………………………………………………………………………………………………………………………..
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Quality of life
• Risk factors:
•Crohn’s disease (vs. UC)
•Older age
•Depression symptoms
•Less adaptive coping strategies
•Poor social support
•Parenting stress
•Family dysfunction

This image cannot currently be display ed.

Greenley et al. A meta-analytic review of the psychosocial adjustment of youth with IBD. J Ped Psychol. 2010;35:857-869.

………………..……………………………………………………………………………………………………………………………………..

Behavioral/emotional functioning
• Compared to children with no chronic condition:
•More general depression/anxiety symptoms
(internalizing symptoms)
•Higher risk for depression diagnosis
•Rates as high as 25%

Greenley et al. A meta-analytic review of the psychosocial adjustment of youth with IBD. J Ped Psychol. 2010;35:857-869.
Mackner et al. Psychosocial issues in pediatric IBD: Report of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition. J Ped Gastro
Nutr. 2013;56:449-458.

………………..……………………………………………………………………………………………………………………………………..

Behavioral/emotional functioning
• Risk factors for depression symptoms:
•Corticosteroid treatment
•Ostomy
•Stressful life events
•Maternal depression
•Parenting stress
•Family dysfunction

Guilfoyle et al. Parenting stress predicts depressive symptoms in adolescents with IBD. Eur J Gastroen Hepat. 2014;26:964-71.
Mackner & Crandall. Psychological factors affecting pediatric IBD. Curr Opin Pediatr. 2007;19:548-552.
Szigethy
et al. Depression subtypes in pediatric IBD. J Ped Gastro Nutr. 2014;58:574-581.
………………..……………………………………………………………………………………………………………………………………..

83

Social functioning
• Children with IBD reported more social difficulty than
those with no chronic condition
• Risk factors:
•Diagnosis in adolescence
•School absences
•Gender
•Boys with IBD had the most difficulty
•Athleticism associated with popularity
•Sports are a common avenue for socializing
Mackner et al. Psychosocial issues in pediatric IBD: Report of the NASPGHAN. J Ped Gastro Nutr. 2013;56:449-458.
Mackner
et al. Sick, Absent and Sad: Precursors to Social Difficulty in School for Youth with IBD? National Conference in Ped Psychology, New Orleans. 2013.
………………..……………………………………………………………………………………………………………………………………..

Family functioning
• When compared to families with no childhood chronic
conditions:
•Parents are at increased risk for
•Lower QOL
•Emotional distress
•Depression
•Lower social support

Kunz et al. Maternal, paternal and family health-related QOL in the context of pediatric IBD. Qual Life Res 2011;20:1197-1204.
Mackner et al. Psychosocial issues in pediatric IBD: Report of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition. J Ped
Gastro Nutr. 2013;56:449-458.

………………..……………………………………………………………………………………………………………………………………..

Family functioning
• When compared to families with no
childhood chronic conditions:
•Few studies on overall family functioning
•Some families living with IBD report worse family
communication, management of roles/responsibilities
•Some families don’t
Despite parental distress research

Mackner et al. Psychosocial issues in pediatric IBD: Report of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition. J Ped Gastro
Nutr. 2013;56:449-458.

………………..……………………………………………………………………………………………………………………………………..
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Does IBD affect psychosocial functioning?
Psychosocial
IBD

● General QOL
● Emotions
○General depression/anxiety
symptoms
○Depression in a subset
● Social difficulty
● Family functioning?
○Parent QOL, distress

………………..……………………………………………………………………………………………………………………………………..

Is psychosocial functioning associated with
health outcomes?
Psychosocial
IBD
outcomes

● QOL
● Emotions
● Social
● Family
● Stress

………………..……………………………………………………………………………………………………………………………………..

Psychosocial factors and IBD outcomes (adults)
• More research in adults
• Usually investigated both psychosocial and disease
factors
• Bottom line first:
Some variability in specific predictors, but
• Psychosocial factors were better predictors of IBD
outcomes than disease factors

………………..……………………………………………………………………………………………………………………………………..
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Psychosocial factors and IBD outcomes (adults)
Outcome
Bernstein et
al 2010
Bitton et al
2008

Psychosocial predictors

Disease predictors

Relapse

Major life stress, general stress, NSAIDs, antibiotics, infections (e.g., UTI,
depressed mood, social support
respiratory)

Time to
relapse

General stress,* coping,* overall CRP, ESR, IL1β, IL6, IL10, TNFα, baseline
psychological distress,
CDAI, medications, extraintestinal dz,
depression, anxiety
resection, dz behavior, site, duration

Langhorst et
al 2013

Relapse

General stress, depression

Mardini et al
2004

Disease
activity

Major life stress, depression,
anxiety

None

Mittermaier
et al 2004

Relapse
frequency

General stress, depression,
anxiety, QOL

CRP, ESR, CDAI/CAI, disease duration

Relapse

Major life stress

Dx (UC vs CD), disease duration,
medications, previous relapses

Vidal et al
2006

Mucosal healing

………………..……………………………………………………………………………………………………………………………………..

Psychosocial factors in pediatric outcomes
• Prospective study: QOL and healthcare utilization in
the next 12 months
Outcomes
Ryan et al, 2013

Hospitalizations, ED visits, psych visits,
phone contacts, GI clinic visits, pain referral

Psychosocial
predictors

Disease
predictors

QOL

None

………………..……………………………………………………………………………………………………………………………………..

Psychosocial factors in pediatric outcomes
• Several studies have investigated relationships between
depression/anxiety and disease activity at one point in
time
•Most of these were not specifically focusing on these
relationships
•Mixed results

………………..……………………………………………………………………………………………………………………………………..
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Other psychosocial areas . . .

Kiecolt-Glaser et al. Close relationships, inflammation and health. Neurosci Biobehav R. 2009;35:33-38.

………………..……………………………………………………………………………………………………………………………………..

Can psychosocial issues affect outcomes in
IBD?
• They can be better predictors than disease factors

Psychosocial
IBD
outcomes

● Emotions/stress (adults)
● QOL
● Social? (other conditions)

………………..……………………………………………………………………………………………………………………………………..

What to do?
1. Assess psychosocial issues in clinic
• Give a QOL screener such as the PedsQL
2. Pay attention to risk factors
• Identify patients that may be at higher
risk for problems

………………..……………………………………………………………………………………………………………………………………..
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What to do?
3. Refer for additional help
•See Huang, Thompson, Chi et al (2009) for
PedsQL clinical cut-offs
•If problems significantly interfere with life and/or
health
•If problems cause significant distress
 Research shows psychotherapy can help children
and adolescents with IBD

………………..……………………………………………………………………………………………………………………………………..

Thank you

Now we’ll discuss what to do with all of these psychosocial
issues when it’s time to involve schools . . .

………………..……………………………………………………………………………………………………………………………………..

Pediatric IBD and Schools
Cheyenne Hughes-Reid, PhD
Nemours/A.I. duPont Hospital for Children
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Objectives
 Review resources available in the school setting.
 Discuss strategies for partnering with schools to
support children and teens with IBD
 Discuss practical school recommendations for
patients with IBD

Impact of IBD: Sources of Stress
•Emotional impact
•Financial concerns
• Stress in the home
environment

• Embarrassment
• Unknown reaction
from friends
• Missed activities

Family

Social

School

Future

• Absences from
school
• Frequent/ urgency to
use bathroom
• Fatigue

• Unpredictable nature
of symptoms

Coaching a Child with IBD

C ommunicate effectively
O penness to support and education
A ttention to good coping and adherence
C oping with stress and symptoms
H ealthy self-care

89

Bringing Other Coaches to the Field

School

Behavioral
Health

Child and
Family

Medical
Provider
s

Community
Agencies

Coaching in Action
•Recognize •impact
entire family.
Emotionalon
impact
• Financial
•Communicate
and concerns
educate whole family;
include siblings in a developmentally
appropriate manner.
•Encourage family involvement and
advocacy.
Family
•Model good coping and self care.
•Spend time together as a family.
•Create a school game plan by ensuring
accommodations are being made at school
(e.g., 504 plan, IEP).
•School can distract from pain and symptoms;
• Absences from school
encourage regular
school attendance.
• Frequent/ urgency to
•Educate others
child’s individual needs.
useon
bathroom
• Fatigue
•Communicate
regularly.

School

•Encourage communication
• Embarrassment with friends
• Unknown
reactionif ready.
and appropriate
disclosure
from friends
•Encourage involvement
in activities.
• Missed activities
• Practice how to respond to questions
from others.
•Educate
Socialothers.
•Validate concerns and encourage
positive thinking.
•Encourage goal setting and planning for
Future
the future.
•Promote developmentally appropriate
• Unpredictable nature
levels of independence.
of symptoms
• Practicing good coping now helps
promote healthy coping in the future.

Federal Laws Pertaining to Special Education
 Individuals with Disabilities Education Act (IDEA)
– Designed to ensure that all children with disabilities
receive a free and “appropriate” public education

 Section 504 (Rehabilitation Act of 1973):
– Accommodations/modifications for an individual with a
physical or mental health disability that inhibits a life
function

90

Initial Steps
 Identify school champion (i.e., school nurse,
school counselor, principal, teacher)
 Secure appropriate release of information and
clarify with family information that will be shared
 Provide family with letter including diagnosis,
medications, and treatment plan; include future
prognosis and plan
 Follow-up with phone call
 Set up clear communication plan to problem solve
any concerns early

Suggested School Accommodations
 Bathroom pass
 Walk through to identify bathrooms
 Private bath such as staff restroom
 Access to snacks/drinks
 Permission to carry supplies
 Flexible due dates for projects
 Bathroom breaks during exams
 Flexible exam schedule
 Rest break during day

School Accommodations (cont.)
 Plan for absences- long and short term
– Taped lectures, copy of notes

 Exception to attendance policy for medical
appointments
 Textbooks at home
 Field trips
 Modifications to physical education
 Preferential seating
 Regular communication
 Considerations for immuno-suppressed state
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School Resources
 504 plan template:
– http://www.ccfa.org/resources/template-section-504plan.html

 Guides for families:
– http://www.ccfa.org/assets/pdfs/ibdtoschool.pdf
– http://www.pedsibd.org/parents/livingSchool.html

 Guide for school personnel:
– http://www.ccfa.org/resources/guide-for-teachers.html

Thank you!
Now we’ll discuss supporting psychosocial health
when transitioning to adulthood…

Transitioning to Adult Care

Brandi N. Whitaker, Ph.D.

University of Arkansas for Medical Sciences | Arkansas Children’s Hospital

archildrens.org
archildrens.org

arpediatrics.org

uams.edu
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Objectives
• Review transition guidelines and research
1

• Discuss phrases/questions to help facilitate
transition conversations
• Discuss tips for helping patients/families who
are resistant to transition

archildrens.org
archildrens.org

arpediatrics.org

uams.edu

Transitioning to Adult Care
• Transition Plan Components
•
•
•
•

Assess for transition readiness.
Plan for accomplishing realistic goals.
Implement the plan through education of all parties.
Document progress.

– Transition Timeline
• Begin conversations early (12‐13 years of age)
• Patient transitions between 18‐21 years of age
Cooley, W.C., Sagerman, P.J. (2011). Supporting the health care transition from
adolescence to adulthood in the medical home. Pediatrics. 128: 182‐200.
archildrens.org
archildrens.org

arpediatrics.org

uams.edu

Transitioning to Adult Care
• Institution‐wide policies for assessing
knowledge and readiness
• Limited research to help guide IBD patients
1

– Adolescents’ perception of adult‐care providers
may pose barrier and heighten anxiety
– Structured transition programs can help inform
patient how to navigate complex system and
decrease anxiety
Tuchman, L.K., Slap, G.B., & Britto, M.T. (2008). Transition to adult care: Experience and expectations of
adolescents with a chronic illness. Child: Care, Health and Development, 34, 5

archildrens.org
archildrens.org

arpediatrics.org

uams.edu
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Transitioning to Adult Care
• Facilitating discussions with patients and
families
– Framing and associating with life events
• Decreases apprehension
• “You are graduating/going to college! As you are
planning your move, have you thought about looking
into health care providers?”

– Offering tours, connecting with adult providers
• Teens and families who have contact with adult
providers prior to transition report less ambivalence
archildrens.org
archildrens.org

arpediatrics.org

uams.edu

Transitioning to Adult Care
• Facilitating discussions with parents changing role
– Directly addressing parents
• Giving parents tangible goals to work on with their teen
– Copy of insurance card to carry
– Teen calling physician’s office with parent present
– Encouraging teen to meet with provider alone

• “You will play a big role in the transition.”
• “Teaching your child how to problem solve health concerns
is a big responsibility.”

archildrens.org
archildrens.org

arpediatrics.org

uams.edu

Transitioning to Adult Care
• General tips
– Make transition plan accessible (e.g., handouts)
– Discuss early and often to decrease anxiety
– Side with the resistance
• Big change at a time with a lot of other big changes
• “This is difficult/scary/overwhelming…”
• “We have been working together a long time and we
will miss you too.”
archildrens.org
archildrens.org

arpediatrics.org

uams.edu
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Summary
 Psychosocial factors can be better predictors of outcomes than
disease factors, making screening and identification of risk
factors important.
 There are several ways in which schools can be included in
treatment plans to provide a supportive environment for
children and adolescents with IBD.
• Transitioning from pediatric to adult care can be anxietyprovoking, making it critical to begin the conversation early and
create a clear plan.

archildrens.org

arpediatrics.org

uams.edu
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Anorectal and
Colonic Motility
Jason E. Dranove MD
Carolinas Healthcare System
Levine Children’s Hospital
Pediatric Gastroenterology, Hepatology, and Nutrition
October 10, 2015

Financial Disclosures / Conflicts of Interest

o

Common Complaints
• Constipation
• Fecal Incontinence
• Difficulty s/p surgery for Hirschsprung’s Disease or Imperforate Anus
• Dysphagia
• Chronic nausea and/or vomiting
• Chronic abdominal pain
• “Most patients referred to ‘motility specialist’ do not have a motility
disorder, they have refractory functional GI symptoms” ‐‐ me
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C o n s t ip a ti o n P r e v a le n c e

J o u r n a l o f P e d i a t r i cs 2 0 0 5 ;1 4 6 : 35 9 - 6 3

Normal Frequency of Bowel Movements

Evaluation and Treatment of Constipation in Infants and Children:
Recommendations of the North American Society for Pediatric Gastroenterology,
Hepatology and Nutrition.
Journal of Pediatric Gastroenterology & Nutrition. 43(3):e1-e13, Sept 2006.

Constipation in Children 4‐18 YO
In children with developmental age of at least 4 to 18 years, two of the following
present for at least two months
‐Two or fewer defecations per week
‐At least one episode of fecal incontinence per week
‐History of retentive posturing or excessive volitional stool retention
‐History of painful or hard bowel movements
‐Presence of a large fecal mass in the rectum
‐History of large‐diameter stools that may obstruct the toilet
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Infantile Dyschezia
In children less than 6 months of age
‐At least 10 minutes of straining and crying
‐Successful passage of a soft stool
‐Otherwise healthy and thriving

Functional Non Retentive Encopresis
• Up to 20% of children with encopresis have nonretentive encopresis
• No impairment in rectal sensation per ARM studies
• No demonstrated relationship to behavioral problems (controversial)
• 9% of children in one study had a spinal cord malformation
• Obtain spine MRI if physical exam findings prompt

• Only known effective treatment is toilet training
J Pediatr 2000;137(6)808‐813

• After 2 yrs of intensive medical treatment, only 29% of patients were
free of soiling ‐‐ JPGN 2007; 44: 5‐13
• By age 17 about 90 percent of patients were free of soiling‐‐
Clinical Gastroenterology and Hepatology 2006;4:67‐72

Constipation / Enuresis Prevalence
Prevalence Rates for urinary incontinence in children with and without constipation
> 5 yr of age
Urinary Incontinence

All Kids

+ Constipation

Day only

3.3%

5.7%

‐ Constipation
2.6%

Day and Night

1.8%

3.4%

1.3%

Night only

5.4%

12.6%

3.3%

Any Kind

10.5%

21.8%

7.3%

Arch Dis Child 2007;92:486‐89
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Health Related Quality of Life

Quality of Life in Constipation
P < 0.05
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JPGN 2001; 41: 56-80

Functional vs. Organic ‐‐ Functional
• Over 95% of constipated children have functional constipation
– Functional: persistent, difficult, infrequent, or seemingly
incomplete defecation without evidence of underlying structural
or metabolic defect
• Most commonly due to with‐holding after a painful bowel
movement
– Presents most commonly at three age periods
» At introduction of cereals and solid foods
» At toilet training
» At the start of school

Distinguishing Functional vs. Organic ‐‐ History
• Clues from history (red flags)
• Delayed growth
• Delayed passage of meconium
• Urinary incontinence or bladder disease
• Constipation from birth or very early infancy
• Acute onset of constipation
• Signs of systemic illness, multisystem involvement
• Recurrent respiratory infections
• History of sexual, physical, or emotional abuse
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Drug for Adults Is Popular as Children’s
Remedy By Catherine Saint Louis
Published: May 25, 2012

Polyethylene Glycol 3350 (PEG 3350)
Frequently Asked Questions
NASPGHAN Neurogastroenterology and
Motility Committee
January 2015

Scrutiny for Laxatives as a
Childhood Remedy
By Catherine Saint Louis, Jan
5, 2015

http://www.gikids.org/files/PEG%203350%20FAQ%20‐%20formatted.pdf

Lubiprostone
• Oral Chloride channel protein‐2 activator
• 124 patients > 12 kg, < 3 BM/wk, 3‐17 YO
• 4 week open label
• Doses 12 mcg daily, 12 mcg bid, or 24 mcg bid

• Primary Outcome
• SBM frequency at 1 week vs baseline
• 3.1 vs 1.5 SBM / wk

• Side Effects
• N/V, diarrhea, HA in 8‐18% of pts

JPGN 2014; 58: 283‐291

Chance of Relapse

Gastroenterology 2003;125:357‐363
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Long Term Outcome of Constipation

Gastroenterology 2003;125:357‐363

Follow‐up to age 29

Pediatrics 2010;126;e156‐e162

What does a Motility Specialst Do?
• After referral is made
• Determine appropriate workup
• Vast majority of referral patients can be managed without much
diagnostics
• When refractory to treatment, consider further workup
• Anorectal manometry
• Barium enema
• Spine MRI
• Radio‐opaque marker studies
• Full thickness rectal biopsy
• Colonic manometry
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Defining Motility
• Motility: The movement of contents through the GI tract
• Transit times measured by radiography
• Contrast Study
• Scintigraphy
• Radio‐opaque markers

• Manometry: Study of the pressure changes in the GI tract over time
• Normal manometry study = normal neuromuscular integrity
• Normal manometry study does not always correlate to normal transit times
• One can have very slow transit constipation but a normal colonic
manometry study
• One can have abnormal gastric motility but a normal gastric emptying
study

Functional Constipation
• Functional means normal neuromuscular integrity of colon
• Normal or Slow Transit
• Slow Transit Functional Constipation
• ? Decreased number of normal high amplitude
propagating contractions (HAPC)
• Dys‐synergic Defecation
• ? Biofeedback helpful

Rectum fills
Internal anal sphincter reflexively
relaxes

Anorectal Motility: Defecation

If “the time isn’t right”
voluntary constriction of the
external anal sphincter
The rectum accommodates and
the internal anal sphincter
contracts again
When “the time is right”
the external sphincter is
voluntarily relaxed,
abdominal pressure is
increased,
appropriate positioning occurs,
and the colon / rectum
contracts
Defecation occurs
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Indications for Anorectal manometry
• To diagnose a nonrelaxing internal anal sphincter
• Assess anorectal motility in children with fecal incontinence
due to suspected anatomical or organic disease
• Evaluate post‐op Hirschsprung’s or imperforate anus
patients with incontinence or constipation
• Asses suitability of patients with constipation for
biofeedback

Anorectal manometry Catheter

Preparation
• Patient Selection
• Must be able to cooperate
• Developmentally Delayed
• Anxious Children
• Children with hx of abuse or trauma

• Under age 7 can be difficult, but it’s a judgement call

• Explanation of Procedure Prior
• Enema the night before and morning of (physician dependent)
• +/‐ cleanout the day before
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What We Can Measure in ARM?
•
•
•
•
•
•

Resting IAS Pressure
Squeeze strength
Squeeze Duration
Recto Anal Inhibitory Reflex (RAIR)
Sensory Thresholds
Defecation Dynamics / EMG

Rectoanal Inhibitory Reflex (RAIR)
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Pediatric Anorectal Manometry
RAIR Study
• Very important to demonstrate presence or absence of RAIR
• Begin rectal stimulation balloon inflations with small volume of
10 cc
• Volume of 5‐15 cc will elicit RAIR in newborn
• Volume of 2‐10 cc in the premature infant
• Increase as far as patient can tolerate until RAIR is reached
• Normally reached by 30 cc in infant and by 50 cc in older child
• Dilated rectum may take up to and over 100 cc

Diagnosis of Hirschsprung’s Disease
Anorectal Manometry
Barium Enema

RAIR
No RAIR

Defecation Dynamics (EMG)

EMG sensor on Buttocks

EMG sensors on Lower Abdomen
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Anorectal Manometry and Biofeedback for
Encopresis
• ARM added no benefit to Conventional therapy
• Pediatrics 2001;108(1)

• No additional benefit of biofeedback vs. conventional therapy
• No association with abnormal defecation dynamics and response to therapy
• Correction of dyssynergia does NOT improve outcome

• Arch Dis Child 1996;75:367‐374
• Lancet 1996;348:776‐78

Colonic Dysmotility
• Can be normal or slow transit
• Indicates absence of normal High Amplitude Propagating
Contractions (HAPC)
• Neuropathy
• Myopathy
• Megarectum (hypomotile/ hyposensitive rectum)

Colonic Transit Study

SitzMark® Capsule – 24
rubber circles that are
radio‐opaque

Normal

Slow
transit

Pelvic Floor
Dys‐synergia
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Sitzmark® Study
• 24 children with chronic constipation (3‐18 YO, med 12 YR)
• All had Sitzmark study and colonic manometry
• 5/5 patients with normal transit time had normal colonic manometry
• 47% of pts with abnormal transit time had abnormal colonic manometry
• Conclusion
• Normal transit time may predict normal colonic manometry

JPGN 2012; 54: 258‐262

Indications for Colonic Manometry
• Intractable constipation
• Suspected Intestinal Pseudo obstruction
• Continued constipation status‐post repair of Hirschsprung’s disease
• Fecal incontinence following repair of Imperforate Anus
• Prior to Cecostomy surgery for Nonretentive Fecal Incontinence
(NFRI)

Preparation for Colonic Manometry
• Admitted 1 to 2 days prior to procedure
• NG placement for GoLytely Cleanout
• Some patients have Gastrostomy tubes already

• Clear liquid diet only
• KUB to document cleanout progression
• 1 or 2 days after admission, AM colonoscopy and colonic manometry
catheter placement
• Recording will start either when patient wakes and returns to room,
or the patient will return to room, stay NPO until next day when study
will take place
• Center dependent
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Placement of Catheter

Tip of
Guidewire

Colonic Manometry

10 cm
Or
15 cm

Colonic Manometry
Manometry
Catheter
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Colonic Manometry Procedure
Total Duration 6 hours
• Fasting x at least 2 hours
• Meal (at least 20 kcal/kg or 1000 cals, at least
30% fat )
• Measure 60‐120 minutes after meal
• Bisacodyl 0.2 mg/kg (max 10 mg) per catheter
x 1 or 2
• Crush tablet and mix with water in a 1 mg/2 ml
solution vs. use Bisacodyl enema solution

Colonic Manometry

HAPC

The Nerve – Muscle Interface
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Colonic Neuropathy

Propagation

Simultaneous
Contractions

Colonic Neuropathy: Pseudo obstruction
Cecum

80
mmHg
0

Ascending
colon

Transverse

Descending
colon

Sigmoid /
rectum

80
mmHg
0

Minutes

Pathophysiology of Symptoms following
Successful HD Surgery
Functional
Fecal
Functional fecal ret
Retention

HAPCs to
Sphincter

HAPCs to sphincter
25.8
30.6

6.5

Hypertensive
pertensive sphinct
Sphincter
37.1

Colon neuropathy

Colon Neuropathy

Am J Gastroenterol 2000; 95: 1759-64
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MACE
Malone Antegrade Continent Enema

MACE Stoma

Cecostomy options
Appendicocecostomy

Chait Cecostomy
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MACE outcome is predicted by Manometry Findings
Successful
outcome

Unsuccessful
outcome

7/8

1/8

15/16

1/16

4/9

5/9

26/33

7/33

Normal motility
(n = 8/32)
HAPC only in
proximal colon
(n = 16/32)
Absence of
HAPC in entire
colon
(n = 9/32)

Journal of Pediatric Surgery (2006) 41, 730 - 736

Post cecostomy care
• Center / Surgeon dependent
• Start flushes 3 days after surgery at 50 ml/flush
• Tap water or saltwater (saline)

• Advance by 50 ml/q 3 days until get to 350 ml, then can advance as tolerated
• Typical flush volume for school age child would be 400 to 700 ml, can be
higher
• Additives
• Salt (homemade saline (roughly 1 tsp/liter)
• Glycerin 5‐25 ml depending on age
• Bisacodyl (Crushed and mixed to a 5 mg/10 ml solution or Bisacodyl enema solution
Fleet ® – roughly 0.2 mg/kg/dose

Cone Enema
‐Spina Bifida
‐Imperforate Anus
‐Poor surgical Candidates
‐To “buy time” and try to
avoid surgery
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10 Year Follow‐up after Cecostomy
• 99 patients (2‐22 YO, median 8 YO)
• Most common diagnosis: Functional Constipation (35/99)
• 71% fully successful and symptom free
• 20% significant improvement with occasional symptoms
• 7% failure
• All failures had closure of cecostomy and 5 had ostomies
• 13/99 patients were able to d/c irrigations avg 48 mos after
placement
• Only predictor was age
J Pediatrics 2012; 161: 700‐4

Improvement of Motility after MACE
• 7 patients with pre and post cecostomy motility studies
• 6/ 7 studies initially abnormal

• 6/6 initial abnormal studies turned normal
• 14‐52 months after initial placement
• 4 distal dysmotility
• 1 total colon neuropathy
• 1 colon inertia

• 1 patient initial normal study
• Follow‐up study was abnormal

J Ped Surgery 2009; 44: 1575‐1580

Potential Complications
• Infection (Topical vs Systemic Antibiotics)
• Stenosis of site
• Leakage of stool from the stoma
• Pain with flushes (look for excess stool load)
• Noncompliance
• Failure to adequately cleanse colon
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10 Year Follow‐up after Cecostomy ‐‐
Complications
• 59 /99 had complications
• 47 minor
• Granulation tissue, leaking, infection

• 12 major
•
•
•
•

Peritonitis
Abscess
Fistula
Stenosis

• All patients still able to use cecostomies after attention to
complications
J Pediatrics 2012; 161: 700‐4

Patient Satisfaction
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Limitations
•Time
• Expertise
• Technical
• Interpretation is somewhat subjective

• Equipment
• Personnel
• Cost
• Must select patients very carefully
• Manage Expectations

Conclusions / Take Home Points
• Selected patients with refractory GI symptoms might benefit from
manometry studies
• Many manometry studies are normal and can not explain symptoms
• Manometry studies are interpreted by a human, not a computer
• Manometry testing has to be taken into context with the
“whole picture”
• Very important for primary GI and motility specialist to communicate
• Very important to set expectations for visit prior to referral to avoid
patient frustration / dissapointment
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Esophageal and Gastrointestinal Motility Disorders

Jose T. Cocjin, MD
Pediatric Gastroenterologist

BACKGROUND


Normal Motor function
 Each area has a distinctive motor function
 Oropharyngeal
 Esophagus
 Stomach
 Small bowel
 Colon
 Anorectum
 Complex interactions between
 Enteric muscles
 Myenteric plexus
 Autonomic nervous system
 Central Nervous System

Motility disorders

Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47
3
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Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

4

Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

5

Esophageal Manometry: What do we study?
Pharynx
Striated muscle

Upper Esophageal Sphincter - UES

Mix Striated and
Smooth muscle

Body of the Esophagus

Smooth muscle

Lower Esophageal Sphincter - LES
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Indications for Esophageal Manometry

Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

7

Indications for Esophageal Manometry

Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

8

Esophageal Motility Disorders
Primary
Achalasia
Diffuse esophageal spasm
High‐amplitude esophageal contractions (HAEC) or nutcracker
esophagus
Nonspecific esophageal motility disorder
Secondary
Scleroderma
CREST syndrome*
Polymyositis
Dermatomyositis
Mixed connective tissue disease (with Raynaud phenomenon)
Muscular dystrophy
Diabetic neuropathy
Chronic intestinal pseudoobstruction
Esophageal atresia
9

118

Conditions Associated with Achalasia
Disorders and Syndromes Associated with Achalasia Deafness, vitiligo, short stature, and muscle
weakness
Allgrove syndrome or triple-A syndrome (achalasia, alacrima, and adrenocorticotropin
insensitivity)
Down syndrome
Alport syndrome
Familial achalasia
Familial visceral neuropathy
Familial dysautonomia
Sjogren syndrome
Autoimmune polyendocrinopathy syndrome
Multiple endocrine neoplasia type 2B
Addison disease/adrenoleukodystrophy
Chagas disease trypanosomiasis
Leiomyoma or other tumors of the stomach may masquerade as achalasia
10

29
28
27
26
25

32 or more pressure sensors with
1 cm spacing

24
23
22

High Resolution
Impedance-Manometry

21

20
19
18
16

15
14

4-16 Impedance Channels

12
11

10
9
8

7
6

5
4
3
2
1

0 cm (HPZ)
-1
-2
-3
-4
-5
-6
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Transient LES Relaxations
Pharynx
UES

Esophagus

Crural
diaphragm
Pylorus

Angle
of His

LES

Stomach

Tracings reprinted from Kawahara et al, Gastroenterology 1997;113:399

Manometry Waveforms – traditional
pressure view

Pressure axis

respiratory/swallowing

Time axis

Disorders of Esophageal
Motility
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HRM: High Resolution Manometry- Clouse Plot

High Resolution Manometry–waveform view

Pressure

Time

High Resolution LES Profile Color Plot View

Proximal
PIP

Distal

Esophageal Manometry


Normal values were established in the 1950’s using water infused probes (directional
sensors) and physiographs



Evolved to computerized studies using either water infused probes or solid state
probes (directional sensors)



Evolved to directional and circumferential sensors on the solid state probes. Water
infused probes also continued to be used.



Impedance manometry introduced – became esophageal function test. A study of
pressure and bolus transit.



High Resolution manometry introduced by Dr. Ray Clouse. Pressure study using
multiple sensors spaced 1cm apart.



Today: water probes/solid state probes/HRM probes
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19

Ohms

Esophageal Function Test*

Impedance

Pressure

Waveform view

Manometry

Time
*EFT = Manometry + MII ( multi inter-luminal impedance

Intraluminal Impedance waveform
Bolus Present
Impedance
Bolus exit

Bolus entry

Onset of Contraction

Pressure
Time

Z-1

Z-2
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EE Esophageal Manometry
Fig3

Nurko S. Am J Gastroenterol. 2009 December ; 104(12): 3050–3057.

22

Achalasia

23

Achalasia / Normal

24
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25

Achalasia dilation



X-ray images showing the Rigiflex balloon (dotted lines) positioned across the oesophagogastric junction. The waist in
the balloon is clearly visible before (left panel) but has completely disappeared at the end (right panel).

Richter JE, Gut 2011;60: 869-876

26

emedicine.medscape.com
27
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POEM (Per-Oral endoscopic myotomy)

28

29

Manometric tracing from patient with severe
involvement of scleroderma

125

31

32

33
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Nutcracker Esophagus

35

Gastrointestinal Motility
disorders
What can we study with manometry
Antrum
Duodenum, occ. Jejunum
Difficulty in studying the fundus directly
- Gastric Barostat
- SPECT

© The Children's Mercy Hospital, 2015

36
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Upper GI Motility in Functional Dyspepsia
Abnormal Fundic Relaxation in Response
to Meal in Functional Dyspepsia

Normal

Fundic
accommodation
or receptive
relaxation

Meal

Functional
dyspepsia

Impaired fundic
accommodation
with a redistribution
of food to antrum
(Gilja O. Dig Dis Sci 1996;41:689)

Diagram of multilumen catheter used for intraduodenal glucose and saline infusion and
measurement of antropyloroduodenal (APD) pressures.

Gentilcore D et al. Am J Physiol Gastrointest Liver Physiol
2007;293:G692-G698
©2007 by American Physiological Society
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Indications for Antroduodenal
manometry Studies
– To establish the presence of pseudo-obstruction
– To classify pseudo-obstruction into myopathic or
neuropathic forms
– To exclude a motility problem as the basis of the
patients’ symptoms. Showing normal findings in a
patient with “apparent intestinal failure”
– Evaluation of unexplained nausea and vomiting
– To distinquish between rumination and vomiting
Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

Indications for Antroduodenal
Manometry Studies

– To exclude generalized motility dysfunction in patients
with dysmotility elsewhere. For example before
colectomy
– It is indicated in patients with pseudo-obstruction being
considered for intestinal transplantation
– May be useful to predict outcome after feeding or after
drug use in patients with pseudo-obstruction
– May suggest unexpected obstruction
Chumpatzi B. Gastroenterology & Hepatology 2008; 4(2) 140-47

42
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Manometric features associated with
gastrointestinal motility disorders
Interdigestive or fasting

Post-prandial or fed

 Absence or short intervals
between phase III

-

 Abnormal phase III: retrograde
or stationary
 Non migrating burst of of
contractions

-

Postprandial hypomotility
-

Low frequency of contraction

-

Low amplitude of contraction

Non migrating cluster of
contraction

 Low amplitude contraction

43
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Figure 2. Phase III motor migrating complex originating from the antrum and migrating distally

Phase III motor migrating complex originating from the antrum and migrating distally

Connor F.I., Di Lorenzo C. Gastroenterology. 2006. Vol. 130, No. 2. P. S29–S36

45
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Manometric tracing from a child with visceral neuropathy. There is evidence of abnormal configuration of a phase III
motor migrating complex with some retrograde migration (third recording site from above) and lack of propagation
(most distal recording site)

Connor F.I., Di Lorenzo C. Gastroenterology. 2006. Vol. 130, No. 2. P. S29–S36

46

After a meal, a brisk increase in motor activity occurs

Pathophysiology
 Antroduodenal manometry
shows normal “background
motility”

 Synchronous pressure
spikes (“R waves”) at all
levels in stomach and
small intestine thought to
represent generalized
increased intra-abdominal
pressure.

O’Brien et al Gastroenterology 1995: 108

 Associated drop in
esophageal pH and
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Delayed Gastric Emptying
 Defined as > 10% retention at 4 hours or > 60% at 2 hours
when using a standard low fat, scrambled egg meal
 Classified as:
 Mild

10 to 15% retention at 4 hours

 Moderate 15 to 35% retention
 Severe

> 35% retention

49

50

Alternatives
 Wireless Motility Capsule


13

C Breath testing

 Smart Pill
 Ultrasound
 SPECT Scan
 Gastric Barostat

51
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13 by 26 mm

11 by 32 mm

53

133

Flowsheet showing treatment options for
chronic intestinal pseudo-obstruction

Date of download: 8/18/2015

Mousa: Chapter 19. Disorders of Gastrointestinal Motility
Pediatric Practice: Gastroenterology, 2010

Flowsheet for the evaluation of suspected
chronic intestinal pseudoobstruction.

Mousa: Chapter 19. Disorders of Gastrointestinal
Motility
Pediatric Practice: Gastroenterology, 2010

Date of download: 8/18/2015

Copyright © 2015 McGraw-Hill Education. All rights reserved.

Chronic Intestinal Pseudoobstruction
“a rare, severe debilitating disorder
characterized by repetitive episodes or
continuous symptoms and signs of bowel
obstruction, including radiographic
documentation of dilated bowel with air fluid
levels, in the absence of a fixed lumen
obstructing lesion”
Connor FL, Gastroenterology. 2006130(2 Suppl 1); S29-36
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Chronic Intestinal Pseudo-obstruction

CIP is caused by a heterogeneous group
of nerve and muscle disorders that differ in
clinical presentation and natural history,
patterns of inheritance, pathophysiology,
and response to treatment.

General Differences between Children and
Adults with Chronic Intestinal PseudoObstruction

Children

Adults

Most primary

Most secondary

Mostly congenital

Mostly acquired

Neuropathy secondary to maturational
arrest of plexus

Neuropathy secondary to plexus
degeneration

TPN common

TPN rare

Motility predicts response to treatment

Autonomic testing predicts response to
treatment

Death due to complications of CIP

Death due to primary disease

Mousa: Chapter 19. Disorders of Gastrointestinal Motility
Pediatric Practice: Gastroenterology, 2010
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Approach to the patient with suspected motility disorder

 1. Exclude anatomic problems
– X-rays – Plain films, UGI with SBFT, BE, CT Scan, Endoscopy
 2. Exclude mucosal or metabolic disorders
– Endoscopy and biopsy, laboratory tests (metabolic and endocrine)
 3. Evaluate Transit
– Markers
– Impedance
– Scintigraphy
– Breath test
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Approach to the patient with suspected
motility disorder
 4. Evaluate contractile activity
– Gastrointestinal manometry
 5. Evaluate electrical Activity
– Electrogastrography (EGG)
 6. Establish etiology and other associated problems
– Is this a primary or secondary motility problem?
– Exclude systemic illness
– Associated abnormalities

Mangement of CIP
 Optimize enteral nutrition therapy: oral, NG, G-tube, Jejunostomy
 PN for supplement or TPN
 Bowel Decompression: Gastrostomy, Ileostomy
 Treat bacterial or fungal overgrowth: cycle oral antibiotics; flagyl,
aminoglycosides, amoxicillin and nystatin
 Treat visceral pain: Tricyclic antidepressants, gabapentin
 Avoid opiods
 Alternative therapies, eg, acupuncture and hypnosis
 Child and family support
62
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Motility Nurse Role
KERI DOWDS, BSN, RN, CGRN
CHILDREN’S HOSPITAL OF PHILADELPHIA
SUZI AND SCOTT LUSTGARTEN MOTILITY CENTER

Objectives:



Prepare patients and families for their motility procedure prior to
coming to the Endoscopy Suite.



Prepare patients and families for their motility procedure the day of
the procedure.



Understand how to assist the physician performing the motility
procedure.

Preparation for the child’s Family
regarding the Motility Procedure


Every parent receives a preliminary phone call from one of our
motility nurses to explain the procedure their child will receive,
review the prep instructions, and answer questions concerning the
visit.
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Esophageal Manometry Prep Call


Procedure Explanation:




Esophageal Manometry is a procedure that measures the strength,
function, and coordination of the muscles in the esophagus that work to
push food and liquids down into the stomach. This specific procedure is
used to evaluate things such as chest pain, difficulties with swallowing,
or to rule out Achalasia.

Prep:


NPO 2 hours prior to arrival time (8 hours if r/o Achalasia)



Medications that should be stopped 72 hours prior to study:


Antispasmodics- Bentyl, Donnatal, Levsin, and Robinul



Promotility agents- Reglan and Erythromycin

Esophageal Manometry Prep Call


Explanation of Test:


Numbing medication to be given to the patient prior to the insertion of
the catheter (nose, mouth, and throat)



Thin flexible catheter will be placed into the patient’s nose and down
the esophagus. Taped to secure placement.



Patient will be asked to swallow small sips of water from syringe, to take
multiple swallows through a straw, and to swallow crackers.



Procedure takes approximately 15 minutes.



Catheter removed at end of the study.

Anorectal Manometry Prep Call


Procedure Explanation:




Anorectal Manometry is a procedure that measures the muscles and
the nerves in the rectum that are needed for normal bowel movements.
Specific procedure is used to evaluate constipation, encopresis, or rule
out Hirschsprung’s disease.

Prep:


A Fleets enema will be given prior to the procedure. Parents may given
enema at home if patient feels more comfortable.
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Anorectal Manometry Prep Call


Explanation of Test:


Patient will lay on their left side with knees bent up and will be covered
by a blanket.



A small flexible catheter with balloon attached at the end will be
inserted into the rectum.



During the test, the patient will be asked to squeeze the catheter and
push the catheter.



The Balloon will be inflated with air to simulate stool until the patient can
verbalize sensation of the balloon.



Procedure takes approximately 20 minutes and the catheter is removed
at the end.

Colonic Manometry Prep Call


Procedure Explanation:




Colonic manometry is a test that looks at how well the colon is working.
It is indicated in patients with severe constipation, abdominal pain,
bloating and other concerns. The study measures the contractions in
the colon and rectum.

Prep:


The recommended cleanout is determined by the clinical history of the
patient. Some patients require admission to the hospital for 1 or 2 days
prior to the study to effectively clean the colon of stool. Other patients
are able to do the cleanout at home. (NG Golytely vs Miralax prep)



Patient will not be able to eat during the cleanout, and liquids will be
stopped prior to anesthesia.

Colonic Manometry Prep Call


Explanation of Test:


A colonoscopy is performed, in order to place the manometry catheter.
Once the colonoscope is at the desired location, a guidewire is inserted
through the colonoscope. The scope is then removed and the
manometry catheter is threaded over the guidewire into the colon. This
is a flexible plastic tube, similar to a feeding tube, with ports or holes at
regular intervals. The catheter measures the pressure or contractions of
different areas of the colon. Once the catheter is in place, the
guidewire is removed. The catheter is secured to the leg with tape prior
to moving the patient.
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Colonic Manometry Prep Call


Once awake from anesthesia the study begins. This study is conducted
over a period of about 4 ½ hours. The catheter will be attached to a
machine that will measure the pressures. Water will be infused through
the catheter. The child will be on a stretcher for the study.



Two hours after the study has started, your child will be able to eat. A
prescribed meal will be ordered, and they will be able to choose what
they want from a list of foods. If solid food is not an option, formula will
be used. Once the meal is completed, additional monitoring for one
hour will be done.

Colonic Manometry Prep Call


Bisacodyl will then be given through the catheter towards the end of
the study to see if colonic contractions occur. This may cause cramping
and abdominal discomfort. Patient may feel like they could have a
bowel movement.



Once completed, an x-ray will be obtained to document the location
of the catheter. The nurses will remove the catheter.

Antroduodenal Manometry Prep
Call


Procedure Explanation:




Antroduodenal Manometry provides information regarding the muscle
activity of the antrum (lower part of the stomach) and duodenum (first
portion of the small intestine). This study may be indicated when a
patient has issues with vomiting, feeding intolerance, or gastroparesis
(slow stomach emptying).

Prep:


Patient will not be able to eat or drink for several hours prior to the study.
Interventional Radiology calls with NPO time.



If patient is on TPN, the TPN will need to be stopped before the study.
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Antroduodenal Manometry Prep
Call


Prep:


Medications that should be stopped 72 hours prior to study:


Antispasmodics- Bentyl, Donnatal, Levsin, and Robinul



Promotility agents- Reglan and Erythromycin

Antroduodenal Manometry Prep
Call


Explanation of Test:


A flexible catheter, similar to an NG tube, is passed through the nose
and into the stomach and duodenum by the interventional radiologist
under the guidance of fluoroscopy. If patient has a gastrostomy tube,
the catheter may be placed through the gastrostomy. The catheter has
several holes in it. The holes allow water to be perfused through the
catheter against the stomach and the small intestine. This is the way the
pressure is measured inside the small intestine.

Antroduodenal Manometry Prep
Call


In the Endoscopy suite, the antroduodenal manometry catheter is
connected by a nurse to a machine that is perfusing water. This
perfusion of water through the holes in the catheter is what enables the
machine to record pressures.



After a few hours of recording the pressures, patient will be given
medication through their IV called Erythromycin. Patient will be
monitored for a gastrointestinal motility response to this medication.
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Antroduodenal Manometry Prep
Call


Patient will then be given a meal. If patient is not able to eat solid food,
then formula will be given. After the meal, patient will be monitored for
a few hours.



Patient may also be given a medication called Octreotide. This
medication is given as a subcutaneous injection. Once again, patient
will be monitored to measure the effect Octreotide has on their
gastrointestinal motility.



An X-ray will be taken at the end of the study to observe the final place
of the motility catheter before it is removed.



Once the study is completed, the catheter will be removed by the
nurses in the Endoscopy suite. If the patient had a gastrostomy tube
prior to the study, it will be replaced in the Endoscopy Suite.

Additional Education for patients
and parents:




Brochures


Esophageal



Anorectal



Colonic



ADM

Videos


Esophageal



Anorectal

Procedure Day
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Responsibilities the Day of the
Procedure:


Explain procedure to patient and parent


Assess what parents heard from physicians/prep call



Address questions/concerns



Contact Child Life Therapist



Environment


Parents at bedside and encouraged to be at the bedside



Stretcher



Privacy



Ipad/Iphone/Playdough/Paper and Pen/Books



Bedside commode

Responsibilities the Day of the
Procedure:


Administer medications if necessary


Anorectal Manometry- Fleets enema



Esophageal Manometry- Lidocaine Jelly





If patient is not cooperative, discuss feasibility of successful procedure

Nose, mouth, throat

Nursing Responsibilities during
Procedures
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Esophageal Manometry


Placement of Esophageal catheter



Given Computer



Administering water and providing instruction



Removing catheter at end of study



Cleaning catheter

Anorectal Manometry


Run program on Given computer



Administers air in balloon to simulate stool



Balloon Expulsion Test



Biofeedback



Cleans catheter

Colonic Manometry


In procedure room during colonoscopy to assist with placement of
the guidewire and colonic catheter



Administers meal and Bisacodyl



Computer documentation
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Antroduodenal Manometry


1:1 assignment



Administers medication and meals



Computer documentation

Questions?
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Eosinophilic Esophagitis:
Where are we now?
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Objectives
• Review the history and prevalence of EoE
• Define and describe the clinical spectrum of EoE
• Review the various therapy approaches to managing EoE
• Define the RN/APN role in managing EoE patients
• Review the future of EoE
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Historical perspective
• 1977 Dobbins
– 51 year male with dysphagia, asthma and allergies with
eosinophils in the esophagus was reported.
• 1993 Attwood
– First detailed case series, 12 adults with EoE compared to
patients with GERD- demonstrated distinct differences

Historical perspective
1995 Kelly & Sampson
• 10 children (6 males) mean age 5yrs (8mths-12.5yrs) with
intractable GERD unresponsive to multiple anti-reflux medical
therapies.
• Dense accumulation of eosinophils in the esophagus.
• Symptoms improved with elimination of intact protein from
diet.
• Biopsies improved
• Controlled re-introduction of standard food resulted in
recurrence of symptoms.
• On subsequent challenge specific foods responsible for
symptoms identified in 9/10:
– Cow’s milk (7), soy (4), wheat (2), peanut (2) & egg (1)

Historical perspective
Kelly & Sampson
This seminal article established:
– EoE is distinct clinical entity in children
– The foundation of dietary therapy of EoE.
– Evidence that food antigens are the primary mediator of
the pathogenesis of EoE.
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Data supporting an allergic
basis for EoE
Multiple lines of evidence support an allergic basis for EoE:
– Most patients with EoE have associated atopic symptoms.
– Majority have evidence of food and aeroallergen
hypersensitivity as defined by skin prick test responses,
RAST results, or both.
– Evidence for TH 2-type immune response – increased levels
of IL-4, IL-5 and IL-13 as well as mast cells in the esophagi
of pts with EoE
– Experimental model of EoE can be induced in mice by
means of allergen exposure

Definition of EoE
“ A chronic immune/antigen mediated
disease characterized clinically by
symptoms related to esophageal
dysfunction and histologically by an
eosinophil-predominant inflammation.”

*** 2011 Consensus Report

Epidemiology of EoE
• Reported in the US,
Europe, Chile,
Japan, New
Zealand, and
Australia
• No cases have been
reported from the
Middle East or Africa

Sorser et al, Journal of Gastoenterology 2012
Aceves, Immunology and Allergy, 2015 35:1 145-159
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Natural history of EoE
• Data supports EoE progresses from an inflammatorypredominant phenotype to a fibrosis–predominant one.
• Data helps to explain the clinical differences between children
and adults.
• Basic science data shows evidence of esophageal remodeling
and fibrosis which are key pathogenic features of EoE.

Dellon, E Gastroenterology Clinics of North America, 2014 Jun, 43(2): 201-218

Natural history of EoE

Spergel et al. Journal of Pediatric Gastroenterology & Nutrition. 2009, 48(1): 30-36.

Prevalence of EoE
Author
Noel
Buckmeier
Cherian
Straumann

Location

Population

Hamilton County, OH

Pediatric

Perth, Australia

Pediatric

Time Frame

Prevalence
(per 100,000)

2000–2003

43.0

2000–2006

90.7

1995, 1999, 2004

89.0

1989–2004

23.0

1989–2009

42.8

Olten County, Switzerland

Adult

Ronkainen

Northern Sweden

Adult

1998–2001

400

Prasad

Olmstead County, MN

Adult and pediatric

1976–2005

55.0

Gill

Huntington region, WV

Pediatric

1995–2004

73.0

Dalby

Southern Denmark

Pediatric

2005–2007

2.3

Spergel

United States

Adult and pediatric

2010

52.2

Ally

United States (military)

Adult and pediatric

2009

9.7

van Rhijn

Netherlands

Adult and pediatric

1996–2010

4.1

Syed

Calgary, Canada

Adult and pediatric

2004–2008

33.7

Arias

Castilla-La Mancha region, Spain

Adult and pediatric

2005–2011

44.6

Dellon

United States

Adult and pediatric

2009–2011

56.7

Hruz

Dellon, E. Gastroenterology Clinics of North America, 2014 Jun , 43 (2): 201-218
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Incidence of EoE
• In early 2000s initial studies reported incidence rates of
approximately 1 in 10,000.
• Most recent reports 2011-2012 state incidence rates are
closer to approximately 1 in 2,000-2,500 individuals in the US
and Europe.
• Increase in incidence is likely a result of:
– improved disease awareness of health care providers
– patients were initially misdiagnosed as GERD

Liacoouras, C. Gastroenterology & Hepatology, 2011 Apr, 7 (4): 264-267

Etiology of EoE
Environmental factors:
•
Food allergen: disease reversed by initiating an allergen
free diet
•

Aero-allergen: supported by murine model data.

Genetic factors:
•
10% of patients have an immediate family member
with EoE.
•

Eotaxin-3 gene on chromosome 7(7q11.23) is overexpressed in patients with EoE

Diagnostic guidelines for EoE
• Clinical, symptoms of esophageal dysfunction
Peds: vomiting, abdominal pain, feeding refusal, failure to
thrive
Adults: dysphagia, food impaction, retrosternal pain
• Histologic evidence: 15 eos/hpf
• Exclusion of GERD, lack of response to high dose PPI or
normal pH monitoring
• Exclusion of other conditions that cause esophageal
eosinophilia:
Classic IgE-mediated food allergy
Allergic colitis

Eosinophilic gastroenteritis
Inflammatory bowel disease
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Clinical profile of EoE
• All races and ethnic groups affected, predominantly Caucasian
• Male sex predilection: 75%
• Atopic manifestations (asthma, eczema, allergic rhinitis) in
>50% patients
• Family history of atopy in >45%
• Two peaks: 1-4 years and 10-14 years

Eosinophilic Esophagitis: Primary presenting complaint by
age
N = 103
Percentage of Pop.

Feeding Disorder

13 %

Vomitting

26 %

Abdom inal Pain

26 %

Dysphagia

27 %

Food Im paction

7%

0

4

8

12

16

20

Age (Years)

Noel et al. NEJM 2004

Diagnostic work-up for EoE
• CBC with differential
• 24 hour pH probe study
• UGI X-rays
• Specific IgE testing to common foods to assess for sensitization
• Skin prick testing to foods and environmental allergens looking for
concomitant IgE mediated allergies
• Patch food testing
• EGD with biopsies
• Patients placed on PPI therapy for at least 6-8 weeks prior to EGD
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Endoscopic features in EoE
(EREFS)

Normal

Edema

Rings

Endoscopic features of EoE
Exudates

Furrowing

Stricture

Endoscopic features of EoE
40
35
30

%

25
20
15
10
5
0

Shah et al Gastroenterology 2009
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Histologic features of EoE
• >15 eos/hpf
• Eosinophil microabsscess
formation
• Superficial layering of
eosinophils
• Basal cell hyperplasia
• Dilated intercellular spaces
• Thickened lamina propria fibers
• Subepithelial lamina propria
fibrosis

Goals of Treatment for EoE
1. Resolution of clinical symptoms
2. Maintenance of remission
3. Prevention of complications by maintaining histologic
remission
4. Prevention of iatrogenic treatment related adverse reactions
5. Maintenance of quality of life

Treatment Options for EoE
3 D’s
Drugs
Dietary
Dilatation
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Pharmacologic therapy for EoE
Pharmacologic treatment with corticosteroids
• Topical swallowed corticosteroids (fluticasone, budesonide)
Fluticasone:
• Puffed and swallowed through a metered-dose inhaler
• Adults: 440-880 mcg twice daily
• Children: 88-440 mcg twice to four times daily

Budesonide:
• Children (<10 yrs) 1 mg daily
• Older children and adults: 2 mg daily

• Systemic corticosteroids – used for severe cases
Prednisone: 1-2 mg/kg

Pharmacologic therapy for EoE
Fluticasone

Fluticasone dose:
<8 yr 110 mcg twice daily ; >8 yr 220 mcg twice daily
Duration of treatment: 4 weeks
Liacouras et al Clin Gastroenterol Hepatol 2005; 3: 1198-1206

A Randomized double-blind
placebo-controlled trial of fluticasone
propionate for pediatric EoE
• 36 patients: 21 treated with fluticasone 880mcg/day and 15
placebo treated controls.
• Primary endpoint: histologic with eosinophil count ≤1/hpf.
• Results: 50% in treatment and 9% in placebo group
demonstrated histologic remission.
• Younger age, shorter height, lighter weight and non-allergic
pts were positive predictors of response.
Konifoff et al Gastroenterology 2006
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Pharmacologic therapy for EoE
Oral Viscous Budesonide

Oral viscous budesonide dose:
<10 yr 1 mg daily; >10 yr 2 mg daily
Duration of treatment : 3-4 months
Aceves et al Am J of Gastroenterol 2007; 102:2271-2279

A randomized double-blind placebo
controlled trial of oral viscous
budesonide for pediatric EoE
• 34 patients: 15 treated with budesonide and 9 placebo
treated controls
• Primary endpoint: histologic with eosinophil count < 6/hpf
• Results: 86.7% in treatments and none in the placebo group
demonstrated histologic remission.
• Effective therapy for pan-esophageal disease
• Non-allergic patients were positive predictors of response
• Shown to improved subepithelial fibrosis

Dohil et al Gastro 2010; 139:418-429

Pharmacologic therapy for EoE
• Important to teach patients how to administer/prepare the
medication correctly.
• Nothing to eat or drink for 30 minutes after swallowing the
medication.
• Oral hygiene: swish and spit mouth with water to prevent
oral candidiasis.
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Pharmacologic therapy for EoE
Advantages
• High and rapid response
after 4 weeks, 50-75%
effective

Limitations
• Chronic use
• Reoccurrence of disease

• Maintenance therapy
• Complications –
decreases the progression of
oral/esophageal candidiasis
subepithelial fibrosis
• No dietary restrictions

• Unknown long term side
effects

Dietary therapy for EoE
Elemental therapy
• Removal of all foods except for one least allergenic
foods (apples, grapes)
• Patients are exclusively given an amino acid based
formula which is a complete source of nutrition
(Elecare, Neocate, or Splash EO28)
• Removal of intact protein eliminates the potential of
food antigen triggers that could stimulate the
immune response in the esophagus

Dietary therapy for EoE
Elemental therapy
• Repeat endoscopy is performed in 6-8 weeks to
establish remission
• Food are reintroduced from the least allergenic foods
• Most allergic foods are the last foods reintroduced
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Dietary therapy for EoE
Elemental Therapy
Start
(Least Allergenic)
A

End

(Most Allergenic)
B

Vegetables
(non-legume)
Carrots, squash (all types),
sweet potato, white
potato, string beans,
broccoli, lettuce, beets,
asparagus, cauliflower,
brussel sprouts,
Fruit
(non-citrus, non-tropical):
Apple, pear, peaches,
plum, apricot, nectarine,
grape, raisins
Vegetables
Tomatoes, celery,
cucumber, onion, garlic,
any other vegetables

C

Legumes
Citrus Fruits
Lima beans,
Orange, grapefruit, lemon,
Chickpeas, white/black/red
lime
beans
Tropical fruits
Grains
Banana, kiwi, pineapple,
Oat, barley, rye
mango, papaya, guava,
other grains
avocado
Melons
Honeydew, cantaloupe,
watermelon
Berries
Strawberry, blueberry,
raspberry, cherry
Cranberry

D
Fish/Shellfish
Corn
Peas
Peanut
Wheat

Meat*
Lamb, chicken, turkey,
pork

Beef

*progress from wellcooked to rarer

Egg

Soy

Milk

Grains
Rice, millet, quinoa

Modified with permission from Markowitz et al 2003

Dietary therapy for EoE
Empiric Elimination Diet Therapy
• Pre-treatment eosinophil
count 38.7 ± 10.3
• Post–treatment eosinophil
count 1.1 ± 0.6
• Most common foods
identified: milk, egg, soy,
corn, wheat and beef

Liacouras et al Clin Gastroenterol Hepatol 2005; 3: 1198-1206

Dietary therapy for EoE
Lurie’s Experience: Empiric Elimination Diet Therapy
• Pre-treatment eosinophil count 58.8
• Post-treatment eosinophil count 3.7
• 22/25 patients had histologic response
• 25/25 patients had clinical response

Kagalwalla et al Clinical Gastroenterology and Hepatology 2006; 4:1097-1102
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Elimination diet

Wechsler et al., Journal of Asthma and Allergy 2014:7 85-94

Dietary therapy for EoE
Elemental Therapy
Limitations

Advantages
• Achieving mucosal healing has
been shown to be higher than
any other dietary therapies and
corticosteroids
• Provides complete nutrition,
nutritional deficiencies do not
always occur
• No side effects

• Expensive, costly formulas are
not always covered by
insurance
• Formula is unpalatable, feedings
may need to be given by NG or
G-tube
• Hinder the development of oral
motor function, lead to feeding
aversion
• Negatively impact quality of life

Dietary therapy for EoE
Allergy test directed elimination
Foods Tested For
Meats

chicken, turkey, beef & pork

Vegetables

peas, string beans, squash, carrots,
potatoes, & sweet potatoes

Fruits

apples, pears & peaches

Grains

wheat, rice, rye, oats, barley & corn

Other Foods

milk, soy, eggs & peanuts

Spergel et al Ann Allergy Asthma Immunol. 2005; 95: 336-343
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Skin prick testing
• Pricking skin with a drop of
extract that may be causing
symptoms on the skin
– Most often on the forearm,
sometimes upper arm or back.

• Skin is pricked so the allergen
goes under the skin's surface.
• Assess for reaction– itching,
swelling and erythema
• Results usually within 1520mins.
• Several allergens can be tested
at the same time.

Atopy patch testing
• Allergens in individual square
plastic or round aluminum
chambers
– Applied to the upper back.

• Chambers are kept in place with
special hypoallergenic adhesive
tape.
• Patches stay in place
undisturbed for at least 48
hours.

Atopy patch testing
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Dietary therapy for EoE
Allergy Test Directed Elimination
70

68.8

60

Eos/hpf

50

48.2

45.5

40

36.3

30

pre-diet
post diet

20
10

12

1.1

0
responders

partial
responders

non-responders

Spergel et al Annals of Allergy, Asthma, and Immunology 2005, 95: 336-343

Dietary therapy for EoE
Allergy Test Directed Elimination

Wechsler et al Journal of Asthma and Allergy 2014; 7: 85-94

Dietary therapy for EoE
Allergy Test Directed Elimination
Advantages
• Allowing the fewest
foods to be removed

Limitations
• High false negative rate
• High false positive rate
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Dietary therapy for EoE
Six food elimination diet (SFED)
• Empiric removal of the top 6 food allergens:
Dairy
Wheat
Egg
Soy
Peanut/tree nuts
Fish/shellfish
• Patient removal all 6 food groups at one time for 6-8
weeks
• Repeat EGD to establish histologic remission
• Add 1 food group at a time followed by a repeat EGD
in 6-8 weeks after each food group

Dietary therapy for EoE
Lurie’s Experience: SFED
90
80

Eos/hpf

pre diet

80.2

70

post diet

60
50
40
30
20

9.4

10
0

Six food elimination diet
Kagalawalla et al Clinical Gastroenterology and Hepatology 2006; 4:1097-1102

Dietary therapy for EoE
Six food elimination diet (SFED)
Identified Food Triggers
80%
60%

74%

40%
26%
20%

17%
10%

6%

0%

0%

Kagalwalla et al. Journal of Pediatric Gastroenterology Nutr 2011; 53(2): 145-149
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Results with SFED in Children &
Adults in USA and Europe are
Consistent and Reproducible
82%
80%
78%
76%
74%
72%
70%
68%
66%
64%

81%

74%

73%
70%

Kagalwalla

Henderson

Gonzalves

Lucendo

Kagalwalla A et al. Clin Gastroenterol Hepatol 2006;4: 1097-1102
Henderson et al. J Allergy Clin Immunol 2012;129:1570-8
Gonsalves N et al. Gastroenterology 2012; 142: 1451-1459
Lucendo et al. J Allergy Clin Immunol 2013; 131:797-804

Dietary Therapy for EoE
Lurie’s experience
Histologic Response

74%

74%

73%

72%
70%
68%
66%

65%

64%
62%
60%
SFED

4-FED

single food

Kagalwalla, A et: J Pediatr Gastroenterol Nutr. 2012; 55:7 11-6
Kagalwalla, A et al Clin Gastroenterol Hepatol 2006; 4: 1097-102

Dietary therapy for EoE
Six food elimination diet (SFED)
Advantages
• Allows the intake of a variety of
table foods
• Less need for feeding tubes
• Decrease cost

Limitations
• Lack of long term data
• Challenges in starting the diet
• Food cross contamination

• Reintroduction process is <1 year
• Improve quality of life; no side
effects

163

Dilatation
• Used for esophageal stricture in EoE patients
• Rare in pediatric EoE patients
• Complications include chest pain and perforation
• Before 2008, 84 adult patients underwent dilatation 5%
experienced esophageal perforation, 7% were hospitalized for
chest pain
– These findings led to the 2007 consensus recommendations that
medical or dietary therapy for EoE should be attempted before
performing esophageal dilatation

Dilatation
• Monotherapy with dilatation does not address the underlying
inflammatory process
• Prospective studies are needed to define the role of
esophageal dilatation in the management of EoE

What do we know about EoE?
• EoE is a clinical and pathologic disease isolated to the
esophagus
• EoE is a chronic, immune/antigen-mediated esophageal
disease characterized by clinical symptoms related to
esophageal dysfunction and histologic eosinophil infiltration
• 15 eos/hpf is considered a minimum threshold for a diagnosis
of EoE
• Endoscopy with biopsies is currently the only reliable
diagnostic test for EoE
Liacouras et al Journal of Allergy Clinical Immunology 2011
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What do we know about EoE?
• An allergy evaluation is warranted in patients given a
diagnosis of EoE due to the high rates of concurrent asthma,
allergic rhinitis, eczema, food allergies
• Effective treatments for this disease include dietary exclusion,
topical corticosteroids, or both

Liacouras et al Journal of Allergy Clinical Immunology 2011

What is unknown about EoE?
• Pathophysiology of PPI responsive EoE
• Biomarkers that aid in the diagnosis of EoE
• Therapeutic/predictive accuracy of skin prick and patch
testing in patients with EoE
• Natural history of EoE along with the rates and predictive
indexes of complications
• Importance of treating asymptomatic patients with isolated
esophageal eosinophilia
Liacouras et al Journal of Allergy Clinical Immunology 2011

RN / APN role in EoE
• Provide education about the disease and the various
treatment options
• Utilized as an additional resource to patients and families
• Act as a liaison for patients and families between the medical
care team
• Provide assistance with school needs
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Team approach to treatment
for EoE
• It takes a village….it is a collaborative and multidisciplinary
approach which includes gastroenterologists, allergists,
pathologists, nurses/nurse practitioners, dietitians,
psychologists, speech therapists, and researchers
• Consensus guidelines were developed in 2007 and updated in
2011 by an interdisciplinary expect panel of 33 physicians
• Recognize the EoE team members at Lurie Children’s Hospital
Dr. Amir Kagalwalla
Dr. Joshua Wechsler
Dr. Barry Wershil
Dr. Melanie Makhija
Ronda Shaykin, RN
Sally Schwartz, RD
Kristin Johnson, research coordinator

Questions?????

166

Eosinophilic Esophagitis and
Nutrition

Wendy Elverson, RD, LDN
Boston Children’s Hospital
Atopic Dermatitis Center
FACETS (Food Allergy Comprehensive Evaluation Treatment and Support) Program
Wendy.elverson@childrens.harvard.edu

Objectives
• Overview of the 6 food Elimination Diet
• What is the Dietitian’s Role
• When to Refer to a Dietitian

Dietitian's Role
• #1 Optimizing growth and nutrition
• # 2 What is my infant/child going to drink
instead of cow’s milk
• #3 What should I feed my child
• #4 Is my child meeting his/her nutrition needs
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Nutritional Risk
• Studies show that children with multiple
food allergies and/or milk allergy are at
risk for:
– Failure to thrive
– Short stature
– Macronutrient and micronutrient imbalances
–
–
–
–

Christie L, et. Al. J Am Diet Assoc. 2002;89:272-278
Flammarion et. Al. Pediatr Allergy Immunol. 2011;22:161-165
Canani BR et. Al. J Acad Nutr Diet. 2014; 114(9): 1432-9
Mehta H et. Al. Curr opin aller clin immun. 2013;13(3) 275-279

EoE Symptoms and Nutritional
Risk
•
•
•
•
•
•
•
•

Feeding Refusal
Difficulty advancing solids and textures in infancy
Reflux, vomiting, regurgitation
Difficulty swallowing/choking/dysphagia
Irritability
Oral aversion due to history of force feeding
ARFID (Avoidant restrictive food intake disorder)
Abdominal pain

6 Food Elimination Diet
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“Food Allergen Labeling and Consumer
Protection Act” (FALCPA)




Requires plain language labeling of top 8
allergens as of Jan. 2006 (milk, egg, soy, wheat,
peanut, tree nut, fish and shellfish)
Exceptions:
 Raw





agricultural commodities regulated by the USDA

fresh fruits & vegetables
raw meat, poultry and eggs

Cross contamination statements are optional
(“processed on shared equipment”, etc.)

Reading Food Labels


Familiarity with terms and ingredients:
FALCPA



Family members and caregivers must
read labels each time they shop
Labels can change without WARNING!



Not just food (moisturizers, medications,
soap, cosmetics, pet food, crafts, play
dough)

Top 8 =
Top 6
• FALCPA TOP 8
– Milk
– Soy
– Egg
– Wheat
– Peanut
– Tree nut
– Fish
– Shellfish

• EoE 6 Food
Elimination
– Milk
– Soy
– Egg
– Wheat
– Peanut/Tree nut
– Fish/Shellfish
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What about Coconut
• Considered a tree nut by FARE (Food
Allergy Research and Education) and
Food labeling law
• Generally coconut is NOT restricted on 6
food elimination diet

Amino Acid Based Formulas
Infant (20 calories per fl.
Oz.)

Toddler/Older child (30
calories per fl. Oz.)

• Elecare Infant (Abbot)
• Neocate Infant (Nutricia)
• PurAmino (Mead
Johnson)

• Elecare Jr. vanilla and
unflavored (Abbot)
• Neocate Jr unflavored
and a variety of flavors
(Nutricia)
• Neocate Splash
unflavored and a variety
of flavors (Nutricia)

6 Food Elimination Diet
Food

replacements

Things to look for on label

milk

Fortified rice milk, hemp milk,
coconut milk and oat milk

milk

eggs

Egg replacer (homemade and
store bought),

eggs

wheat

Quinoa, barley, oat, amaranth,
millet, tapioca, rice, potato,
corn

wheat

soy

Fortified rice milk, hemp milk,
coconut milk and oat milk

Soy (soy bean oil and soy
lecithin are OK)

Peanuts/tree
nuts

Sunflower seeds, pumpkin
seeds

Peanuts/tree nuts

fish

Chicken, turkey, beef

Fish/shellfish
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Milk What Does it Provide?
Under Age 2

• Calcium

Over age 2
• Calcium

• Protein

• Vitamin D

• Calories
• FAT

• Protein, fat and calories
(significance varies child
to child depending on diet
and growth history)

• Vitamin D

Bonus Question
• Milk is a poor source of what important
mineral in a growing infant/child’s diet?

Important to Note
• Rice milk, Oat milk, Coconut milk, and
Almond milk are:
–

LOW in protein, calories
and fat

–Caution if child under
 Refer to Dietitian

2
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Primary Beverage Over 2 years
of Age
• Best evaluated by Dietitian
• Depends on child’s intake of calories and
protein from other sources
• Primary beverage should ideally be
calcium and vitamin D fortified.

Got Milk vs. Don’t Got Milk!
Butter

Allowed margarine, coconut
oil, shortening, olive oil,
canola oil

Cheese on pizza

Meatballs, pepperoni, roasted
veggies, bacon, pineapple

Cheese in tacos

Bean spreads, beans*,
avocado, chopped tomatoes

Desserts

Coconut ice cream, homemade
fondue, homemade baked
goods

Other sources of calcium

Green leafy vegetables,
legumes*

Cow’s milk as a beverage

Rice milk, coconut milk, oat
milk, hemp milk, formula

*Legumes/beans other than Soy

What About Arsenic
• FDA: “The levels FDA
found in its testing are too
low to cause immediate
or short-term adverse
health effects. FDA’s
work going forward will
center on long-term risk
and ways to manage it
with a focus on long-term
exposure.”
•

http://www.fda.gov/downloads/Food/Foodbo
rneIllnessContaminants/Metals/UCM352467
.pdf

• The European Food
Standards Agency “The
agency advises against
the substitution of
breast milk, infant
formula or cow’s milk
by rice drinks for
toddlers and young
children”
•

http://www.food.gov.uk/science/resear
ch/surveillance/fsisbranch2009/survey
0209
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Soy
• Soy lecithin and Soybean oil are
OK
• Imitation Soy sauce made from
coconut

Egg
• Some children may be allowed to include well
baked egg
• Egg free bread crumbs (crush safe cereal,
potato flour, corn meal)
• Substitutes:
– Ener-G foods egg replacer
– 1 Tbsp. ground flaxseeds blended with ¼ cup cold
water
– 1 tsp. baking powder + 1 Tbsp. water + 1 Tbsp
vinegar

Wheat
• Gluten free is wheat
free.
• Lunch is hard, think
outside the box
• Grain Substitutes:
– Oat and barley
– Sorghum, amaranth, millet
– Corn, quinoa, buckwheat,
rice
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Wheat Free: Lunch and Snack
Ideas
• Snacks:
–
–
–
–
–

Homemade trail mix: Rice Chex, safe dried fruit and popcorn
Chips and salsa
Freeze dried fruit and gluten free cereal
Banana or apple with sunflower seed butter
Homemade bean spread and rice chips, rice cakes or corn chips

• Lunch: Think outside of the sandwich
–
–
–
–
–

Leftovers
Sandwich on a stick
Soup with added rice or quinoa or corn chips
Deli meat rolled in lettuce with a toothpick
Wrap made with gluten free tortillas

What Do I Feed my Child on this Diet?
My Plate
Calcium
Fortified
Beverag

Grains
Proteins
Fruits
Vegetables

My Plate Free of the Top Eight
(6)
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When to Refer to the Dietitian
•
•
•
•
•
•

Elimination diet is prescribed
Poor weight gain
Excess weight gain
Constipation
Meal, snack, recipe ideas needed
Selective eater

Most Common Allergens and the
Nutrients they Provide
Allergen

Nutrients

Milk

Protein, Vitamin A and D, riboflavin, pantothenoic acid,
vitamin B12, calcium, and phosphorus

Egg

Protein, Vitamin B12, riboflavin, pantothenoic acid, biotin,
and selenium

Soy

Protein, Thiamin, riboflavin, pyridoxine, folate, calcium,
phosphorus, magnesium, iron, and zinc and B12 if the
product is fortified

Wheat

Thiamin, riboflavin, niacin, iron, and magnesium and
folate if the product is fortified

Peanut

Protein, Vitamin E, niacin, magnesium, manganese, and
chromium

Nutrient Adequacy with Elimination Diet
• Alternatives and substitutions are
important
• An elimination diet can result in an
unbalanced nutritional intake
• Six food elimination diet often requires
vitamin and mineral supplementation
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Vitamin and Mineral Concerns
• Milk: Calcium, Protein, Riboflavin
• Wheat: Thiamin, Riboflavin, Niacin, Folic
Acid, iron
• Nuts: Vitamin E, iron, healthful fat

Why is the RD so important???
• Growth and Development
• Treatment = Elimination Diet
• What do I feed my child???
• Nutritional Adequacy

Team Approach to Diet
Management
• Physician, Nurse, Nurse practitioner
• Registered Dietitian
• Feeding Specialist (Speech pathologist or
OT)
• Psychologist
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Feeding Therapy: When to refer
to a feeding therapist
•
•
•
•

Infant over 6 months refusing solids
Infant over 9 months only accepting purees
Offering a new food at a meal ruins the meal
Selective Eating: Avoidant Restrictive Food
Intake Disorder
• Eating is not fun or enjoyable

Psychologist When to Refer
•
•
•
•

Anxiety
Stress at Meal time
Bullying
Coping strategies for social situations
involving food
• Parents looking for education on how to
talk to their children about food allergies

Extra Effort Required
•
•
•
•
•
•
•
•

Travel
Class room parties and trips
Camp and after school programs
Holidays
Time and money spent food shopping
Cooking
Birthday parties
Educating teachers, relatives, friends,
caretakers
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The Upside of the Elimination
Diet

Resources
• Food Allergy Research & Education (FARE)
– www.foodallergy.org
• American Partnership for Eosinophilic Disorders
– www.apfed.org
• The Consortium of Food Allergy Research
– https://web.emmes.com/study/cofar/

References
•
•
•
•
•
•

Spergel JM et.al. J Aller Clin Immunol 2012;130(2): 461-467
Groetch M. et. al. J Allergy Clin Immunol: In Practice. 2013;1(4):323-331
Christie L, et. Al. J Am Diet Assoc. 2002;89:272-278
Flammarion et. Al. Pediatr Allergy Immunol. 2011;22:161-165
Canani BR et. Al. J Acad Nutr Diet. 2014; 114(9): 1432-9
Mehta H et. Al. Curr opin aller clin immun. 2013;13(3) 275-279
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Obesity Management for
Primary Care and
Beyond
Nailah Coleman, MD, FAAP, FACSM
ncoleman@childrensnational.org
Children’s National Medical Center
Washington, DC

Objectives









Describe the problem of childhood obesity
List general solutions for the obesity
epidemic
Utilize recommended guidelines for
obesity prevention and screening
Develop protocol for obesity management
and referral
Create local partnerships on obesity
management

Obesity Definition
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Obesity Definition - General




Determined by BMI
Based on measurement of height and
weight
Based on age and gender

Obesity Definition - Pediatric







BMI percentile by height, weight, age, and
gender
Underweight: BMI < 5th percentile
Normal weight: BMI 5th – 84th percentile
Overweight: BMI 85th – 94th percentile
Obese: BMI 95th – 99th percentile
Morbidly obese: BMI > 99th percentile

Obesity Definition - Adult






Underweight: BMI < 18
Normal weight: BMI 18 – 24.9
Overweight: BMI 25 – 29.9
Obese: BMI 30 – 39.9
Morbidly obese: BMI > 40 or BMI 30 and
above with health problems
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BMI Limitations



Only utilizes two parameters
Does not account for body composition

Obesity Epidemiology - National


Incidence



Prevalence








Increasing in youth and adults
Tripled in past 30 years
17% of US children are obese

Particular groups affected or at risk




Racial and ethnic minorities
Socioeconomically disadvantaged
33% of low-income children < 5 years old are
overweight or obese

Obesity Epidemiology - Virginia
Child Overweight and Obesity
 Aged 2 years to less than 5 years 2



16.5% were overweight (85th to < 95th percentile BMI-for-Age)
15.5% were obese (≥ 95th percentile BMI-for-Age)

Obtained from
http://www.cdc.gov/obesity/stateprograms/fundedstates/virginia.html
9/12/12
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Obesity Epidemiology - Virginia
Adult Overweight and Obesity
 Adults age 18 and over 1



60.4% were overweight (BMI > 25)
27.3% were obese (BMI > 30)

Obtained from
http://www.cdc.gov/obesity/stateprograms/fundedstates/virginia.html
9/12/12

Obesity Etiology
Simple version: more in than out

Obesity Etiology
Complex explanation


Nature and nurture


Genetics





Behavior





Twin studies
Hormones affecting appetite, satiety, and fat
distribution
Diet
Physical activity

Society

Socioeconomic conditions
Built environment
 Scheduling
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Obesity Complications


Medical











Cardiac: hypertension, high cholesterol
Sleep problems (ex. snoring, obstructive sleep apnea)
Asthma
Hormonal disorders: diabetes (type 2), polycystic
ovarian syndrome
GI: fatty liver disease, gallstones
Musculoskeletal: Blount’s disease, slipped capital
femoral epiphysis (SCFE), increase fractures and
injuries
Neurologic: pseudotumor cerebri (+/- vision loss)
Skin: increased infections

Obesity Complications


Psychosocial






Depression, anxiety
Body dissatisfaction
Teasing/bullying

Economic




Days off from work/school
Medical expenses
Social stigma and job hiring

Obesity Chronic Care Model


Self-management





Community







Patient
Family

School
Worksite
Built environment
Local programs

Medical System




Clinical evaluation (including laboratory testing)
Information sharing and patient education
Collaboration with other health providers and community
resources
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General Obesity Management




Prevention first!
Start early (i.e. at birth)
Focus on important behaviors (5-2-1-0)

Graphic obtained from www.letsgo.org on 8/15/2012

Consumption-based Weight-related
Behaviors








Breastfeeding for six months (continued with
solid foods through 12 months)
Balanced diet
High fiber, calcium rich foods
Daily breakfast
Family meals at the table
Limited portions
Limited dining out

Activity #1


Draw the new food pyramid
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What does a balanced diet look
like?

Activity #2


Draw “my plate”

What does a balanced plate look
like?
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Physical activity-based Weightrelated Behaviors





Think Newton’s law of motion
Also known as Newton’s law of inertia
Get moving
Limited unnecessary screen time

Pediatric Physical Activity
Recommendations




60 minutes per day
Most days of the week (aim for every day)
Types of activity




Aerobic (primarily)
Bone building
Strengthening

What would healthy exercise for
kids look like?
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Activity #3


What are the physical activity
recommendations for adults?

ACSM and AHA 2007 Adult
Physical Activity Recommendations
Activity

Time

Frequency (per
week)

Moderate intensity

30 minutes

5

Vigorous intensity

20 minutes

3

Strength training

8 – 10 exercises
8 – 12 reps

2

Balance training

+/-

+/-

Activity plan

+/-

+/-

Virginia's Response to Obesity






Safe Routes to Schools Mini-Grants helped Virginia
schools implement the program that makes walking and
biking to school safe and appealing.
Nutrition Mini-Grants to Schools were used to audit
school vending machine selections for their nutritional
value.
Virginia supports breastfeeding in worksites and early
care and education centers (ex. purchasing
breastfeeding equipment, developing breastfeedingfriendly toolkits, and working to promote breastfeeding
worksite policies/programs).
Obtained from
http://www.cdc.gov/obesity/stateprograms/fundedstates/virginia.html
9/12/12
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Office-related Obesity – General
Management
Knowledge



Direct: health education
Indirect: presentation and marketing of healthy living

Behavior



Providers and staff
Healthy routines (ex. healthy treats, stickers, books, workbooks,
instead of candy and other sweets)

Environment




Availability of healthy food options (and lack of unhealthy)
Encourage taking the stairs
Provide safe, clean, walking paths and hallways for waiting times
and for staff during break times

Office-related Obesity – Medical
Management









Patient education
Early recognition of problem
Screen with every visit (well or sick)
Address the problem at every visit
Obtain associated laboratory values
Refer to appropriate consultants, if necessary
Schedule frequent follow-up visits
Community involvement/knowledge

Obesity Management – Pertinent
Labs








Liver and renal function
Thyroid function
Fasting lipids
Fasting glucose
Insulin level
Hemoglobin A1C
25-OH vitamin D
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Obesity Management – Referral
Guidelines




Co-morbidity
Lack of success with earlier efforts
Determine necessary specialists







Cardiology
Nephrology
Endocrinology
Neurology
Orthopaedics
Pulmonary

Obesity Management – the
Specialist’s Office










Review labs and previous studies (please send directly
with patient)
Review previous treatments and response (please send
growth charts and visit note, associated with referral)
History and physical exam
Family discussion
Treatment recommendations
Goal setting
Consideration for advanced referral
 Weight-related program
 Bariatric surgery

Obesity Management – the IDEAL
Clinic






Pediatric providers and associated subspecialists
 Pediatricians, NP’s
 Cardiology
 Psychology
 Endocrinology
 Pulmonary
 Neurology
Nutritionists
Medical coordinator
Clinic manager
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Conclusions






Obesity is a growing problem for children and
adolescents in the US today, a problem that is
already seeing adverse health effects in our youth.
Successful programs provide the knowledge to
affect a behavior change that supports a healthy
calorie balance.
Medical providers can help by providing patients
and families with information about the
importance of daily, sustained physical activity for
all patients; selecting foods and beverages that
support health and well being; and what it means
to live a healthy lifestyle.

Review Questions






Which of the following types of exercise do children need the most every day?
 Balance training
 Strength building
 Flexibility training
 Aerobic fitness
 Bone building
Which of the following are typical labs obtained for an obesity evaluation?
 Complete blood count
 C-reactive protein
 Alanine amino transferase
 Follicle stimulating hormone
 C peptide
Obesity screening and discussions should only be done at well child and weightspecific visits.
 True
 False

Questions?
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Questions?
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Pediatric GI:
A Pictorial Review
NAKUL JERATH, MD MPH
PEDIATRIC RADIOLOGIST
FAIRFAX RADIOLOGICAL CONSULTANTS, PC

Approach
The topic is too vast to cover completely in
one setting. How do we organize ailments
and their imaging?
 By age of presentation?
 By anatomic location?
 By clinical history?

What made you worried?
All of the above

Let’s Review
 Processes seen in the neonatal period that

continue to be managed in later childhood
 Those abnormalities apparent on

radiograph alone
 Multi-modality imaging:

- when to use what
 Feeding tubes
 Kids will be kids
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Neonatal Presentations

MANY (HOPEFULLY)
DO NOT REQUIRE IMAGING
BUT HAVE CHARACTERISTIC
RADIOGRAPHIC APPEARANCE

Imperforate Anus

Gastrocshisis
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Omphalocele

Gastroschisis vs. Omphalocele

http://usmlereviewnotes.blogspot.com/2012/03/gastroschisis-and-omphalocele.html

Congenital Diaphragmatic Hernia
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Duodenal Atresia

Neonatal Presentations

OTHER PROCESSES ARE
SELF-LIMITED
BUT THE PATIENTS BE SEEN IN
FOLLOW UP

Pneumatosis
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Pneumatosis and Portal Venous Gas

Gastric Pneumatosis

Calcified Bowel
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Antenatal Abdominal Calcification
 Meconium Peritonitis (aseptic, rapidly calcifying)
 Meconium Ileus
 Small bowel (Ileal) Atresia
 Meconium Pseudocyst
 Intraluminal Meconium Calcification
 Distal Obstruction, as with Meconium Ileus
 Anorectal malformations, with mixing of urine
 Hepatic Calcification
 Congenital Infections
 Adrenal Calcification (Hemorrhage)
Davies, Stephen. Aids to Radiological Differential Diagnosis.14-48.

Retrocardiac Mass

Congenital Hiatal Hernia/Partial Intrathoracic Stomach
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Characteristic History

Esophageal Atresia with Distal Fistula

Esophageal Atresia
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Postop Esophageal Atresia Repair

H type TE Fistula

Esophageal Web/Stricture

199

We perform exams to evaluate
ANATOMY

REFLUX IS BEST ASSESSED
WITH PH PROBE
ALL UPPER GI EXAMS MUST
DOCUMENT THE
D U O D E N A L - J EJ U N A L J U N C T I O N

Bilious Emesis
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Normal Rotation of Bowel

A – Prior to 6 weeks the duodenum rotates 900 counterclockwise and lies to the right of the SMA. The cecum rotates
900 counterclockwise and lies to the left of the SMA.
B – The duodenum rotates another 900 counterclockwise and lies posterior to the SMA. The rest of the midgut is in the umbilical cord.
C - <10-12 weeks, the intestines return to the peritoneal cavity. The final 900 counterclockwise rotation of the duodenum, with the
duodeno-jejunal flexure lying to the right of the midline. The cecum rotates 1800. The right colon is the last portion of the GI tract to
rotate completely, allowing the cecum to descend into the right lower quadrant.
D – The final stage is peritoneal fixation of bowel. The small bowel mesentry is normally broad based with attachment extending from
the ligament of Treitz to the ileocecal valve. This broad base prevents the small bowel from twisting around the SMA

http://www.fetalultrasound.com/online/text/3-097.HTM

Normal Upper GI

Anatomic Evaluation of Vomiting:
5 Patterns on Upper GI

http://link.springer.com/article/10.1007%2Fs00247-012-2573-1#page-7, Pediatric Radiology
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Malrotation

Duodenal Stenosis/Web
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How far do you go?

Upper GI

Delayed Images with Perforation/Extravasation
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Distal Bowel Obstruction

Evaluation of Distal Bowel Obstruction:
4 Patterns on Enema

a: Meconium Ileus, Ileal Atresia
b: Colonic Atresia
c: Hirschsprung Disease, Small Left Colon
d: Normal (? Hirschsprung)
http://link.springer.com/article/10.1007%2Fs00247-012-2573-1#page-9, Pediatric Radiology

Hirschsprung
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Long Segment Hirschsprung

Stool distended colon

Microcolon
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RUQ cystic structure

Type I Choledochal Cyst

Choledochal Cysts

http://radiopaedia.org/cases/choledochal-cyst-types
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Doudenal Hematoma

Henoch Schonlein Purpura

Characteristic Age
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Normal

π lorus

Evaluate other causes of vomiting

Pyloric Stenosis
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Intussusception

Intussusception

Air Enema
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Post Reduction

Transient Small Bowel Intussusception

Abdominal Pain

WHAT MADE YOU WORRIED?
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Pancreatitis

Pancreatic Laceration and Traumatic Pseudocyst

Pancreatic Pseudocyst
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Omental Infarct

New(er) Approaches to
Old Problems

WHEN TO USE
FLUOROSCOPY, CT, US & MR

Appendicitis with appendicolith
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Appendicitis

Appendicitis with appendicolith

Normal Appendix (5 mm)
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Capsule in large Meckel’s Diverticulum

Crohns Small Bowel Follow Through

Crohns MR Enterography
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Crohns MR Enterography

Crohns MR Enterography

Colitis
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New Answers for Diagnostic
Dilemmas

MEDIAN ARCUATE LIGAMENT
SYNDROME
(MALS)

MALS
a.k.a. celiac artery compression syndrome

Median arcuate ligament
syndrome results from
compression of the celiac
artery by themedian arcuate
ligament.
The median arcuate ligament
is a fibrous arch formed by the
left and right diaphragmatic
crura, visible here on the
underside of the diaphragm.
https://en.wikipedia.org/wiki/Median_arcuate_ligament_syndrome

Normal vs. MALS

https://en.wikipedia.org/wiki/Median_arcuate_ligament_syndrome
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Median Arcuate Ligament Syndrome (case 1)

Median Arcuate Ligament Syndrome (case 2)

Complications

NON-FUNCTIONING &
MALPOSITIONED TUBES
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Malpositioned Tube

Malpositioned Tube

Kids Will Be Kids

SWALLOWED FOREIGN BODIES
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Swallowed Coin

Swallowed Foreign Body

 Over 100,000 foreign body ingestions per year in the

US
 At diagnosis: 60% stomach, 20% esophagus
 60-90% pass spontaneously when located at or near

GE junction
 Imaging evaluation – remember that not all foreign

bodies are radiopaque; consider CT



http://eradiology.bidmc.harvard.edu/LearningLab/gastro/Wong,%20Kara.pdf

Swallowed Magnets
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Special Circumstances: Magnets
 Multiple magnets across multiple loops of bowel can

attract, cause pressure necrosis, ischemia, perforation

http://www.texaschildrensblog.org/2012/08/small-magnets-causing-serious-injuries-death-in-children/

Swallowed Button Battery

Special Circumstances: Button Batteries
 Higher risk of perforation, erosion, fistula, stenosis

when lodged in esophagus
 Electricity flow between battery poles and tightly

surrounding esophageal walls may cause liquefaction
 Acidic environment can erode battery seal and

release heavy metals
 Lithium cell ingestions associated with the most

severe outcomes



http://eradiology.bidmc.harvard.edu/LearningLab/gastro/Wong,%20Kara.pdf

220

Parting Thoughts

WHAT MADE YOU WORRIED?
HOW MUCH IMAGING IS REALLY
NECESSARY?
WHEN IN DOUBT HOW TO PROCEED,
CALL YOUR PEDIATRIC IMAGER

BARIUM

SWALLOW

Thank You
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