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pounds of bamboo they eat each day!
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Panda

Li, Scientific Reports 5:10185, 2015

Both herbivores
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Li, Scientific Reports 5:10185, 2015

Both herbivores

“herbivores have evolved anatomically 
specialized guts to efficiently 

deconstruct fibrous plant matter”
NOT the panda - “they lack cellulose-

digesting enzymes”

Xue, mBio 6:e00022-15, 2015

Xue, mBio 6:e00022-15, 2015
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The good 
news…

They have 
adapted

Nie, Science 349:171,2015

Nie, Science 349:171,2015

37% of predicted
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Nie, Science 349:171,2015

They achieve this by:
- reduced size of liver, brain, etc.
- low physical activity
- low levels of thyroid hormones

37% of predicted

Surface temperatures 

Surface Temperature (oC)

Surface temperatures 

Surface Temperature (oC)

“Pandas live life 
in a metabolic 

slow zone”
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However, they do more          
than eat, poop, sleep:

Sun August 23, 2015

"If you walk through the exhibit there 
will be piles of panda poop…”
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“Article of the Year”
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“Article of the Year”

Infection’s Link to Functional GI Disorders

Pensabene, J Pediatrics 166:903, 2015
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Pensabene, J Pediatrics 166:903, 2015

19%

25%
28%

3%
6%

exposed

unexposed

1 month 3 months 6 months

6%

Increase in abd pain–related 
FGIDs after acute diarrhea

Pensabene, J Pediatrics 166:903, 2015

Etiology of acute diarrhea in 
children with FGIDs at 6 months 

Rotavirus
Salmonella
Adenovirus
Norovirus

40%
47%

Pensabene, J Pediatrics 166:903, 2015
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Cremon, Gastroenterology 147:69, 2014

Cremon, Gastroenterology 147:69, 2014

• 1811 children-foodborne Salmonella
F/U 16 years later:

• 37% IBS (23% controls)
• odds ratio for IBS in exposed = 1.9

Cremon, Gastroenterology 147:69, 2014

• 1811 children-foodborne Salmonella
F/U 16 years later:

• 37% IBS (23% controls)
• odds ratio for IBS in exposed = 1.9
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September 4, 2015

September 26, 2015

Potential Advocacy Issue of the Year
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Potential Advocacy Issue of the Year

Food Safety (?) System

• 48 million cases of 
food-borne diseases

• 3,000 deaths/year

May 14, 2015

September 5, 2015
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October 6, 2015 

National  outbreak 
(2009):

-714 cases in 46 states
-9 deaths 
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Fecal contamination 
in all 458 pounds of 

beef examined

Fecal contamination 
in all 458 pounds of 

beef examined
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Collier, Lancet Infect Dis. 14:976, 2014

3.7 million food items recalled in 
first half of 2015 (compared to     

5.0 million for all of 2014)
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October 8, 2015

Sept. 10, 2015 

Domestic
Imported

Long-awaited rules will require food 
manufacturers… identify & prevent 

contamination in production facilities
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Washinton post

Sept. 10, 2015 

Vaccines 
Food Safety
(Funding)
Food Prep

Food Handling 

Bottom line = advocacy:
Short-term & long term 

outcomes

It’s Been a “Nutty Year” Award
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Peanut Allergy

“USA prevalence quadrupled in 13 years 
-from 0.4% in 1997 to >2% in 2010”

Du Toit, NEJM 372:803, 2015



20

Du Toit, NEJM 372:803, 2015

? strategy effective in preventing 
development of peanut allergy

Du Toit, NEJM 372:803, 2015

• Infants  (4-10 mos) at high risk
• Consume/avoid peanuts until 60 mos

Du Toit, NEJM 372:803, 2015

Prevalence of Peanut Allergy

Negative skin-prick 
test at baseline

35%

Positive skin-prick 
test at baseline

11%
14%

2%
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Du Toit, NEJM 372:803, 2015

Prevalence of Peanut Allergy

Negative skin-prick 
test at baseline

35%

Positive skin-prick 
test at baseline

11%
14%

2%

Pr
ev

al
en

ce

Avoid AvoidConsume Consume

Gruchalla & Sampson, NEJM 372:803, 2015

“Landmark Study”
“has the potential to transform how 
we approach food allergy prevention” 

Fleischer, Pediatrics 136:600, 2015

“…Infants at high risk for peanut 
allergy should start a peanut-

based diet by age 4-11 months”
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TODAY

Marild, Am J Gastroenterol (online) 8 October 2015

“…high infection frequency in first 18 
mos = increased risk of later CD”

Marild, Am J Gastroenterol (online) 8 October 2015

“…increasing risk according to 
number of infections”

<3 infections
4-5 infections

6-8 infections

>9 infections
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Marild, Am J Gastroenterol (online) 8 October 2015

“…increasing risk according to 
number of infections”

<3 infections
4-5 infections

6-8 infections

>9 infections

Question of the Year

Should we all 
go 

Gluten-Free???
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Should we all 
go 

Gluten-Free???

Mandatory 
vs. 

Elective

Should we all 
go 

Gluten-Free???

Mandatory 
vs. 

Elective

Mandatory 
vs. 

Elective
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63%
100 million consume a GFD
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Lis, Sport Nut & Exer Metab 25:37, 2015

Lis, Sport Nut & Exer Metab 25:37, 2015

41% (including 18 World and/or 
Olympic medalists) follow a GFD

Lis, Med & Science in Sport & Exer (in press) 2015
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Fasano, Gastroenterology 148:1195, 2015  

CD and NCGS are different 
clinical entities

Fasano, Gastroenterology 148:1195, 2015
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• NCGS -gluten-induced activation 
of innate, rather than 
adaptive, immune responses

• NCGS -absence of detectable 
changes in mucosal barrier 
function

• Don't have the same long-term 
consequences

CD and NCGS are different 
clinical entities

Fasano, Gastroenterology 148:1195, 2015

“Working” Definition of NCGS

“Working” Definition of NCGS
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Fasano, Gastroenterology 148:1195, 2015  

“…clinical entity induced by 
ingestion of gluten leading to 

intestinal and/or extraintestinal 
symptoms that resolve once gluten 

is eliminated…
CD & wheat allergy ruled out” 

• Non-allergic, non-immune
• Defined by clinical symptoms only

“Working” Definition of NCGS

Clinical Spectrum:
Self-reported symptoms

Clinical Spectrum:
Self-reported symptoms
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1. GI symptoms:
Abdominal pain, Reflux
Gas/bloating, Nausea
Diarrhea/constipation

2. Non- GI symptoms:
Headache, “Fatigued/Tired”
Anxiety, Depression
Rash, muscle aches, “numb”

Non-celiac gluten sensitivity

Relationship: Gluten       IBS?

Relationship: Gluten       IBS?
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Data ?

Cristofori, JAMA Pediatr, 168:555, 2014

Cristofori, JAMA Pediatr, 168:555, 2014

• 992 children w/ RAP (Rome III); CD in:
• 4.4% of IBS (OR = 4.2)
• 1.0% of functional dyspepsia
• 0.3% of functional abdominal pain
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GLUTEN        NCGS?

Recall
• Several Studies which suggested 

an association:
• Wahnschaffe, Clin Gastro Hepatol 5:844, 2007
• Biesiekierski, Amer J Gastro 106:508, 2011
• Vazquez-Roque, Gastro 144:903, 2013

GLUTEN        NCGS?

Biesiekierski, Amer J Gastro 106:508, 2011
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Gluten

GFD

Abd Pain Bloating

Wind Fatigue

Purified Gluten-4.4 gms/d

DiSabatino, Clin Gastro Hepatol 13:1604,2015

DiSabatino,
Clin Gastro Hepatol

13:1604,2015
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Maybe Innocent!  

Maybe Innocent!  
Is improvement due to:

•Placebo (a healthier diet)?
•No Gluten, no Wheat?
•Less Fiber – less gas!
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Other offenders!



37

Maybe Innocent!  
Is improvement due to:

•Placebo (a healthier diet)?
•No Gluten, no Wheat?
•Less Fiber – less gas!

Other offenders!

FODMAP 
Ingestion

Poorly absorbed 
carbohydrates

FODMAP 
Ingestion

Poorly absorbed 
carbohydrates

Fermentation

Excess gas/SCFA 

GI 
Symptoms

Impact on 
Microbiome
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Chumpitazi, Alimentary Pharm and Therapeutics, 42:418, 2015

a low FODMAP diet decreases 
abdominal pain frequency in IBS

Biesiekierski, Gastroenterol 145:320, 2013

Is it the wheat??
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Is it the wheat??

Wheat

GI 
Symptoms

How could wheat cause GI sx?

Gluten

Wheat

Carbohydrates

GI 
Symptoms
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CD

Gluten

Food 
Allergy

Immune 
activation

Wheat

GI 
Symptoms

Carbohydrates

Carbohydrates

CD

Gluten

Fermentation

Excess gas/SCFA 

Fructans

Food 
Allergy

Immune 
activation

Wheat

GI 
Symptoms

Impact on 
Microbiome

Guandalini & Polanco, Journal of Pediatrics 166:805, 2015
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Guandalini & Polanco, Journal of Pediatrics 166:805, 2015

“Wheat Intolerance Syndrome”
Guandalini & Polanco, J Pediatr 166: 805, 2015 

• Broader term
• Reflects objective elements:

1. Causative role of Wheat (not gluten)
2. “Intolerance” not sensitivity
3. “umbrella” - series of symptoms 

due to various  causes

How do we evaluate!
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How do we evaluate!

2-20-14

1. R/O celiac disease

2. R/O wheat allergy

3. R/O other food intolerances 

4. Individualize dietary strategy 
(FODMAP, wheat, etc.)

5. Avoid the hype!

Suggested Approach 
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Future

Needs:

1. Well defined nosology for 
wheat/gluten-related disorders

2. Phenotypes and mechanisms of 
syndromes responsive to 
gluten (wheat) withdrawal defined

3. Definitive therapy

4. Biomarkers to separate: 
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Worst Article of the Year
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September 15, 2015

Rubio, Food Microbiology, 38:303, 2014
Rubio, Meat Science, 96:937, 2014

September 15, 2015

NUTRITION PRIZE 

Rubio, Meat Science, 96:937, 2014
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NUTRITION PRIZE 

Rubio, Meat Science, 96:937, 2014

Bacteria isolated from infant diapers 
used to ferment meat

“…make delicious sausages”

NUTRITION PRIZE 

Rubio, Meat Science, 96:937, 2014

Bacteria isolated from infant diapers 
used to ferment meat

“…make delicious sausages”
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Pooperoni

Challenge of the Year

Each
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NASH prevalence increased by 170% 
in registrants listed for liver transplant

Wong, Gastroenterology 148:547, 2014

Alkhouri, Transplant Int September 24, 2015 (in press)

• 330 patients; age @ LT = 4 to 40 yrs
• 4% <18 yo and 6% were 18-25 yo

Alkhouri, Transplant Int September 24, 2015 (in press)
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• F/U (~4 yrs) 30% died
• 12% re-transplanted

• 34% for NASH recurrence

Alkhouri, Transplant Int September 24, 2015 (in press)

Challenges

1. What is the Mechanism?
2. What are the Complications?
3. NAFLD?

Prevalence
Diagnosis
Treatment

Challenges

1. What is the Mechanism?
2. What are the Complications?
3. NAFLD?

Prevalence
Diagnosis
Treatment
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Challenges

1. What is the Mechanism?
2. What are the Complications?
3. NAFLD:

Prevalence
Diagnosis
Treatment

• Most common default:
• Diet
• Sleep
• Activity

• Rare = monogenic causes

Complex

Challenges

1. What is the Mechanism?
2. What are the Complications?
3. NAFLD:

Prevalence
Diagnosis
Treatment

• Most common:
• Diet
• Sleep
• Activity

• Rare = monogenic causes

ComplexMonogenic causes (rare) 
Ramachandrappa, JCI 121:2080, 2011

1. Leptin deficiency
2. Leptin receptor deficiency
3. POMC deficiency
4. MC4R deficiency
5. FTO mutations
6. others

Wabitsch, NEJM 372:48, 2015
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Wabitsch, N Engl J Med 372:48, 2015

• 2-yo early-onset 
extreme obesity

Wabitsch, N Engl J Med 372:48, 2015

• 2-yo early-onset 
extreme obesity

Leptin mutant did not bind 
nor activate leptin receptor

Wabitsch, N Engl J Med 372:48, 2015

Treatment of patient with leptin 
normalized eating behavior and 

resulted in weight loss   

Leptin Therapy
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Challenges

1. What is the Mechanism?
2. What are the Complications?
3. NAFLD:

Prevalence
Diagnosis
Treatment

MRI scan:
obesity
impacts

every organ!

MRI scan:
obesity
impacts

every organ!
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Xanthakos, Gastroenterology 149:623, 2015

Xanthakos, Gastroenterology 149:623, 2015 

No Fibrosis
81%

Fibrosis
Stage 1

15%

Stage 2 - 3%

Stage 1a
4%

Stage 1b

Stage 1c
9%

Xanthakos, Gastroenterology 149:623, 2015 

Stage 3 - 1%
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No Fibrosis
81%

Fibrosis
Stage 1

15%

Stage 3 - 1%

Stage 2 - 3%

Stage 1a
4%

Stage 1b

Stage 1c
9%

Xanthakos, Gastroenterology 149:623, 2015 

MRI scan:
obesity
impacts

every organ!

Heart & 
Lungs

Skinner, NEJM 373:1307, Oct 1, 2015
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Michalsky, JAMA Pediatr. 169:438, 2015

Michalsky, JAMA Pediatr. 169:438, 2015

Baseline prevalence -
predictors of CVD (risk factor):

–fasting hyperinsulinemia (74%)
–elevated CRP (75%)
–dyslipidemia (50%)
–elevated BP (49%)

Michalsky, JAMA Pediatr. 169:438, 2015

Baseline prevalence -
predictors of CVD (risk factor):

–fasting hyperinsulinemia (74%)
–elevated CRP (75%)
–dyslipidemia (50%)
–elevated BP (49%)
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YES - Minville, CHEST 145:525, 2014 

Sundaram, J Pediatr 164:699, 2014 
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TODAY

MRI scan:
obesity
impacts

every organ!

Pacifico, World J Gastro 21:4688, 2015
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Higher than expected based 
on obesity alone

DellaCorte, Clin Endocrinol, in press, Oct 2015

“Nonalcoholic Fatty Pancreas 
Disease (NAFPD)”

DellaCorte, Clin Endocrinol, in press, Oct 2015

• 121 children w/ NAFLD: 

• 48% had ectopic accumulation of fat 
in pancreas (NAFPD)

• Significantly higher BMI, higher 
insulin levels/ insulin resistance
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Chicken or egg

Diagnosis
of NAFLD

Schwimmer, HEPATOLOGY 61:1887, 2015

Compared MRI estimated
proton density fat fraction (PDFF) 

to histology (n =174 children)
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Schwimmer, HEPATOLOGY 61:1887, 2015

Excellent correlation between PDFF & 
liver fat content (steatosis grade)

Grade  0

PDFF 2%

Schwimmer, HEPATOLOGY 61:1887, 2015

Excellent correlation between PDFF & 
liver fat content (steatosis grade)

Grade  0 Grade  1

PDFF 2% PDFF 14%

Schwimmer, HEPATOLOGY 61:1887, 2015

Excellent correlation between PDFF & 
liver fat content (steatosis grade)

Grade  0 Grade  1 Grade  2

PDFF 2% PDFF 14% PDFF 21%
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Schwimmer, HEPATOLOGY 61:1887, 2015

Excellent correlation between PDFF & 
liver fat content (steatosis grade)

Grade  0 Grade  1 Grade  2 Grade  3

PDFF 2% PDFF 14% PDFF 21% PDFF 31%

Vos, HEPATOLOGY 61:1779, 2015

“…superiority of MR-based 
methods (both MRI, MRS) 
over ultrasound is clear”

Vos, HEPATOLOGY 61:1779, 2015

“…superiority of MR-based 
methods (both MRI, MRS) 
over ultrasound is clear”

…won’t replace 
Liver Biopsy
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Assess Liver Stiffness;
Correlates with fibrosis

Xanthakos, J Peds 164:186, 2014

Loomba, Hepatology 60:1920, 2014
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Loomba, Hepatology 60:1920, 2014

Stage  0 Stage  1

1.7 kPa 2.1 kPa

Loomba, Hepatology 60:1920, 2014

Stage  0 Stage  1 Stage  2

1.7 kPa 2.1 kPa 3.2 kPa

Loomba, Hepatology 60:1920, 2014

Stage  0 Stage  1 Stage  2 Stage  3

1.7 kPa 2.1 kPa 3.2 kPa 6.2 kPa
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Loomba, Hepatology 60:1920, 2014

Stage  0 Stage  1 Stage  2 Stage  3 Stage  4

1.7 kPa 2.1 kPa 3.2 kPa 6.9 kPa6.2 kPa

“What can we do 
to prevent?”

“What can we do 
to prevent?”

• Life-style (Eat, Move, Sleep, Pray!)
• Avoid sugar-sweetened beverages 

• Ma, Journal of Hepatology  63:462, 2015
• “Avoid” antibiotics

• Cox, Cell 158:705, 2014
• Bailey, JAMA Pediatrics, 168:1063, 2014
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“What can we do 
to prevent?”

• Life-style (Eat, Move, Sleep, Pray!)
• Avoid sugar-sweetened beverages 

• Ma, Journal of Hepatology  63:462, 2015
• “Avoid” antibiotics

• Cox, Cell 158:705, 2014
• Bailey, JAMA Pediatrics, 168:1063, 2014

September 15, 2015

Our Chairs Are Killing Us
>5hrs/day =       risk of NAFLD

Ryu, Journal of Hepatology (in press October 2015)

…positive relationship
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September 17, 2015

September 23, 2015

Katzmarzyk,  Med Sci Sports Exerc, 47:2062, 2015

KMetcalf,  Med Sci Sports Exerc, 47:2084, 2015

McManus, Experimental Physiology (in press – October 2015)
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Katzmarzyk,  Med Sci Sports Exerc, 47:2062, 2015

KMetcalf,  Med Sci Sports Exerc, 47:2084, 2015

McManus, Experimental Physiology (in press – October 2015)

“What can we do 
to prevent?”

• Life-style (Eat, Move, Sleep, Pray!)
• Avoid sugar-sweetened beverages 

• Ma, Journal of Hepatology  63:462, 2015
• “Avoid” antibiotics

• Cox, Cell 158:705, 2014
• Bailey, JAMA Pediatrics, 168:1063, 2014

“You snooze, you looze”

Short sleep duration in early childhood 
independently associated with obesity 

Bonuck, J. Pediatr. 166:632, 2014 
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"adolescent bedtimes, not just total 
sleep time, a potential target for 

weight management” 

Asarnow,  SLEEP  38:1523, 2015

every hour of sleep lost = 
2.1 point increase in BMI
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“What can we do 
to prevent?”

• Life-style (Eat, Move, Sleep, Pray!)
• Avoid sugar-sweetened beverages 

• Ma, Journal of Hepatology  63:462, 2015
• “Avoid” antibiotics

• Cox, Cell 158:705, 2014
• Bailey, JAMA Pediatrics, 168:1063, 2014

October 4, 2015

Gallons
per capita

www.nytimes.com
10-4-15
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Gallons
per capita

www.nytimes.com
10-4-15

Children
-79 = avg. change in daily 

calories
(2004-20124) 

“What can we do 
to prevent?”

• Life-style (Eat, Move, Sleep, Pray!)
• Avoid sugar-sweetened beverages 

• Ma, Journal of Hepatology  63:462, 2015
• “Avoid” antibiotics

• Cox, Cell 158:705, 2014
• Bailey, JAMA Pediatrics, 168:1063, 2014

“What can we do 
to treat?”

• Probiotics / Prebiotics
• Fatty Acids (Omega-3, DHA)
• Antioxidants (Vitamin E)
• Antifibrotics
• BARIATRIC approaches
• ? Pharmacologic
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Siraj, NEJM 373:82, 2015 

Pi-Sunyer, NEJM 373:11, 2015 

• Glucagon-like peptide-1 analogue
• “mimics effects of satiety hormone”

Pi-Sunyer, NEJM 373:11, 2015 

L P L LP

63%

27% 33%

11% 14%

4%

>15%>10%>5%
Weight Loss
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Ray, Nature Reviews Gastro & Hepatol 12:1, 2015

Ray, Nature Reviews Gastro & Hepatol 12:1, 2015

• bile acid 
synthesis

• lipogenesis
• injury

Neuschwander-Tetri, Lancet 385:956, 2015
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Neuschwander-Tetri, Lancet 385:956, 2015
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Obeticholic Acid        Placebo

• NASH  (fibrosis) 
improved

• 47% vs. 21% 

≥ 90% of adolescent 
bariatric procedures

Now >70% of our pts

Adolescent Bariatric 
Procedures

Adolescent Bariatric 
Procedures

≥ 90% of adolescent 
bariatric procedures

Now >70% of our pts

Questions:
When?
Who?
What?

Outcomes? 
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Nobili, JPGN 60: 550, 2015

Outlines ESPGHAN Guidance

Strategy of the Year
Targeting MLD

Thompson & Bull, Hepatology 62:349, 2015
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Gonzales, Hepatology 62:558, 2015

Varma, Hepatology 62:198, 2015

Gonzales, Hepatology 62:558, 2015

Varma, Hepatology 62:198, 2015

• 4-PB retargets mutated BSEP in 
pts with PFIC2 

• Bile secretion & PRURITUS improve

Gonzales, Hepatology 62:558, 2015

Before 4-PB therapy - Septal fibrosis

3 mos after 4-PB therapy
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Wang & Perlmutter, Pediatric Research 75:133, 2014

Carbamazepine

Rader, N Engl J Med 373:1071, 2015

LAL-D

Reiner, Atherosclerosis 235:21, 2014
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Burton, JPGN, in press Oct 2015

Burton, JPGN, in press Oct 2015

• Serum ALT elevated in 92%
• Elevated LDL (64%); low HDL (44%) 
• Steatosis (87%) and/or fibrosis (52%)

Burton, JPGN, in press Oct 2015
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Burton, N Engl J Med 373:1010, 2015

The first enzyme replacement
therapy that specifically targets

hepatocytes

Burton, N Engl J Med 373:1010, 2015

ALT

LDL Cholesterol

Burton, N Engl J Med 373:1010, 2015
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HDL Cholesterol

Burton, N Engl J Med 373:1010, 2015

Burton, N Engl J Med 373:1010, 2015

Hepatic FAT content
(Baseline to week 20)

“Save Livers

Save Lives”



80

Reminder of the Year

Don’t Forget the Pancreas!

• NASPGHAN Pancreas Committee

Progress, Opportunities, 
Challenges, Collaborations 
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• NASPGHAN Pancreas Committee
• Guidelines

Progress, Opportunities, 
Challenges, Collaborations 

Taylor, JPGN 61:144, 2015

• NASPGHAN Pancreas Committee
• Guidelines
• Studies

Progress, Opportunities, 
Challenges, Collaborations 
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Szabo, J Pediatrics 167:397, 2015

Szabo, J Pediatrics 167:397, 2015

• Decreased Severity
• Decreased Length of Stay

• NASPGHAN Pancreas Committee
• Guidelines
• Studies
• INSPPIRE (Pancreas)

Progress, Opportunities, 
Challenges, Collaborations 

• The International Study Group of 
Pediatric Pancreatitis: In Search for 
a Cure (INSPPIRE) consortium:
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Morinville, JPGN  59: 360, 2014

Goal = develop Rx for recurrent acute 
and chronic pancreatitis in children

Schwarzenberg, Journal of Pediatrics 166:890, 2015

Insight into clinical presentations, 
diagnostic variables, risk factors, and 

disease burden

Risk factors for pancreatitis
Schwarzenberg, Journal of Pediatrics 166:890, 2015

• Genetic 67%
– PRSS1 43%
– SPINK1 19%
– CFTR 14%
– CTRC 3%

• Autoimmune 4%
• Obstructive 33%

– Pancreas divisum 20%
– Sphincter of Oddi dysfunction 1%
– Gallstones 4%
– Pancreatic duct malunion 4%

• Toxic/metabolic 11%
– Alcohol (determined by doctor) 1%  
– Passive smoking (exposure) 4%
– Hyperlipidemia, Meds, Metabolic disease 1% each

• None cited 11%
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Opportunity for the Future

Biliary Atresia:  
Forgotten…but Not Gone!
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J Pediatr 166:784, 2015

Goal: Establish diagnosis 
before 45 days of life

Gu, J Pediatrics 166:897, 2015
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• 313,230 infants screened
• 34 with biliary atresia
• Specificity @ one-mo check - 99.9%
• Mean age @ Kasai (59.7 days)

Mogul, JPGN 60:91, 2015

“…screening with stool color card… 
economically feasible strategy for 
improving outcomes in the USA…”
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Francisovich, PLoS ONE 10:e0132270, 2015

http://www.hopkinschildrens.org/stoolcolorguide/

Francisovich, PLoS ONE 10:e0132270, 2015Color recognition software allows
parents to photo their baby’s stool

“Do we know what
causes Biliary Atresia?” 
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Etiology of Biliary Atresia 
unknown

Balistreri, Hepatology 23:1682, 1996
Asai , Nat Rev Gastro Hepatol 12:342, 2015

• However, evidence implicating an 
environmental exposure:

–infectious or toxic

–In genetically susceptible 
individuals

? An Environmental Toxin       
as a Trigger

Time-space clustering

• Cyclic epidemics of “Biliary Atresia” 
in newborn Australian livestock 
(1964, 1988, 2007, 2013)

• Coincide with maternal consumption 
of Dysphania plant (due to drought 
conditions)

? An Environmental Toxin

Time-space clustering
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Lorent , Science Translational Medicine
7: Issue 286, pp. 286, 2015

• Imported Dysphania from pastures 
grazed on during the 2007 outbreak

• Used a zebrafish biliary secretion 
assay to isolate a novel 
phytosterol toxin

• “biliatresone”

• Led to selective destruction of 
extrahepatic bile ducts in larval 
zebrafish

An Extrahepatic Biliary Toxin

Intestinal exc. reduced 

Gallbladder absent

Control

Biliatresone treated

Lorent, Science 
Trans Med

7:286, 2015

Gallbladder 

Intestinal excretion
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Severe morphological defects of gallbladder 
(asterisks) and cystic duct (arrows)

control larva biliatresone–treated larva
Lorent, Science Trans Med 7:286, 2015

• Human microbiota produces a 
metabolite of soy products 
similar to biliatresone

• Combine with genetic 
susceptibility to trigger human 
biliary atresia?

Lorent, ScienceTransMed 7:issue 286ra67, 2015
Asai, Nat Rev Gastro Hepatol 12:342, 2015

Human biliary atresia initiated 
by perinatal exposure to a 

toxin?

A way to prevent 
Biliary Atresia

That would really be…...
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“…never grow old, never cease to stand 
like a curious child before the great 
mysteries into which we were born”

”You may find someone 
who can do the job better 

than me, but you will 
never find someone who 
had more fun doing it"

Bill Clinton 
Jan 2001
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